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PRODUCT INDEX 

Device Function Package Page 

KA1222 Dual Low Noise Equalizer Amplifier 8SIP 53 
KA1241 AM/FM IF Amplifier 14 DIP 57 

I 
KA2101 TV Sound IF Amplifier 14 DIP 237 
KA2102A TV Sound System 14 DIP H/S 242 
KA2103 TV Sound Muting 8SIP 246 
KA2104 TV Sound Muting and Sleep 9SIP 249 
KA2105 TV Sound Multiplex SIF Sub System 9SIP 253 
KA2106 Dual TV Sound Multiplex SIF Sub System 16 DIP 257 
KA2130A TV Vertical Deflection System 10 SIP HIS 261 
KA2131 TV Vertical Output Circuit 10 SIP H/S 264 
KA2132 TV Vertical Deflection System 12 DIP/F 268 
KA2133 1 Chip Deflection System 16DIP H/S 275 

I KA2151 I Chrominance Signal Processor for PAL System 24DIP 279 

I KA2153 Video Chroma Deflection System for a NTSC Color TV 42DIP 285 
KA2154 Video Chroma Deflection System for a NTSC, PAL Color TV 42DIP 296 
KA2181 Remote Control Preamplifier 8SIP 314 
KA2201 0.5W Audio Power Amplifier 8DIP 61 
KA2201A 0.5W Audio Power Amplifier 8 DIP 64 
KA22018 0.5W Audio Power Amplifier 8DIP 66 
KA2201N 1.2W Audio Power Amplifier 8DIP 68 
KA2206 2.3W Dual Power Amplifier 12 DIP/F 70 
KA22061 2.3W Dual Power Amplifier 12 DIP/F 74 
KA2209 Dual Low Voltage Power Amplifier 8DIP 78 
KA2210 5.5W Dual Power Amplifier 12 SIP H/S I 81 

I KA2212 0.5W Audio Power Amplifier 9SIP 
I 84 

KA2213 One Chip Tape Recorder System 14 DIP H/S 89 
KA2213D One Chip Tape Recorder System 16DIP 93 
KA2220 Equalizer Amplifier with ALC 9SIP 97 
KA2221 Dual Low Noise Equalizer Amplifier 8SIP 102 
KA2222 Dual Low Noise Equalizer Amplifier 8 DIP 

I 

106 
KA2223 5CH Graphic Equalizer Amplifir 16 DIP 110 
KA2224 Dual Equalizer Amplifier with ALC 14 DIP 114 
KA2225 Dual Preamplifier for 3V Using t6 DIP 121 
KA2226 Dual Equalizer Amplifier with ALC 16 DIP 124 
KA2227 Dual Equalizj!lr Amplifier with ALC for Car 16 DIP 128 
KA2241 AM/FM IF System 16 DIP 132 
KA2243/N AM/FM IF S)(stem 16 DIP 136 
KA2244 FM IF Amplifier ·9SIP 142 
KA22441 FM IF System for Car Stereo 16ZIP 146 
KA2245 FM IF Amplifier 7SIP 151 
KA2246 AM Tuner System 16 DIP 

I 
154 

KA2247 FM IF/AM Tuner System 16 DIP 157 
KA22471 FM IF/AM Tuner System 16 DIP 160 
KA2248 3V FM IF/AM Tuner System 16 DIP 163 
KA2249 FM Front End for Portable Radio 

I 

?SIP 167 
KA22491 FM Front End 9SIP 171 
KA2261 FM Stereo Multiplex Decoder 16 DIP 175 

I 
KA2262 Fivi Stereo iviuitipiex Decoder for Car Stereo 16ZIP 180 
KA2263 FM Stereo Multiplex Decoder 9 SIP 190 
KA2263N FM Stereo Multiplex.Decoder 9SIP 194 
KA2264 FM Stereo Multiplex Decoder 9SIP 197 



PRODUCT INDEX (continued) 

Device Function Package Page 

KA2265 Non-Adjusting FM Stereo Multiplex Decoder 16 DIP 200 
KA2268 TV Sound Multiplex (Two Carrier System) 28DIP 317 
KA2281 5 Dot Dual LED Level Meter Driver 16 DIP 202 
KA2283 5 Dot Dual LED Level Meter Driver 16 DIP 205 
KA2284/5 5 Dot LED VU Level Meter Driver 9SIP 209 
KA2286/7 5 Dot LED Linear Level Meter Driver 9 SIP 212 
KA2302 Toy Radio Control Actuator 9 SIP 617 
KA2303 .Toy Radio Control Actuator 9 SIP 620 
KA2401 DC Motor Speed Controller 8 DIP 215 
KA2402/3 Low Voltage DC Motor Speed Controller 8 DIP 219 
KA2404 DC Motor Speed Controller T0-92L 224 
KA2410/11 Tone Ringer 8 DIP 405 
KA2412A/B/C Telephone Speech Circuits 14 DIP 411 
KA2413 Dual Tone Multi Frequency Generation 16 DIP 420 
KA2414/17 One Chip Telephone 40DIP 426 
KA2418/19 Tone Ringer with Bridge Diode 8 DIP 445 
KA2580A 8-Channel Source Drivers 18 DIP 623 
KA2588A 8-Channel Source Drivers 20DIP 623 
KA2803 Low Power Consumption Earth Leakage Detection 8 DIP 628 
KA2804 Zero Voltage Switch 8 DIP 631 
KA2911/16 Video IF System for Color TV 16 DIP 324 
KA29l2 Video IF System for B/W TV 14 DIP HIS 329 
KA2913A Video and Sound IF Amplifier for B/W TV 16 DIP 333 
KA2914A Video and Sound IF Amplifier for Color TV 24 DIP 342 
KA2915 Video and Sound IF AMP, Deflection System 28 DIP 357 
KA2921 C-TV DeflectionSystem 16 DIP 362 
KA2984 Write and Read AMP 28 DIP 372 
KA2985 Video Processor 28 DIP 377 
KA2986 Chroma Processor 28 DIP 382 
KA2987 Servo Controller 28 DIP 385 
KA2988 Chroma Processor 28 DIP 391 
KS5803A Remote Control Transmitter 16 DIP 396 
KS5803B Remote Control Transmitter 20 DIP 396 
KS5804 Telephone Pulse Dialer 16 DIP 448 
KS5805A/B Telephone Pulse Dialer 18 Dlt> 454 
KS5806 Ten Number Reperlory Dialer with Pacifier Tone 18 DIP 460 
KS5808 Dual Tone Multi Frequency Dialer 16 DIP 470 
KS7126 3 1/2 Digit AID Converter 40DIP 634 
LM311 Voltage Comparator 8 DIP 587 
LM323 E-Terminal Positive Voltage Regulator T0-3P 487 
LM324/A Quad Operational Amplifier 14 DIP 559 
LM339/A Quad Differential Comparators 14 DIP 592 
LM358/A Dual Operational Amplifier 8 DIP 569 
LM386 Low Voltage Audio Power Amplifier 8 DIP 229 
LM393/A Dual Differential Compartor 8DIP 600 
LM567C Tone Decoder 8 DIP 476 
LM723C Precision Voltage Regulator 14 DIP 491 
LM741C General Purpose Operational Amplifier 8DIP 577 
MC1488 Quad Line Driver 14DIP 646 
MC1489/A Quad Line Receiver 14 DIP 653 
MC3361 Low Power Narrow Band FM IF 16 DIP 481 



PRODUCT INDEX (continued) 

Device Function Package Page 

MC4558C Dual Operational Amplifier 8DIP 580 
MC4558S Dual Operational Amplifier 9SIP 582 
MC78XXC 3.:rerminal IA Positive Voltage Regulator T0-220 498 
MC78LXXC 3.:rerminal Positive Voltage Regulator T0-92 522 
MC78MXXC 3-Terminal 0.5A Positive Voltage Regulator T0-220 531 
MC79XXC 3.:rerminal Negative Voltage Regulator T0-220 542 
MC79MXXC 3-Terminal 0.5A Negative Voltage Regulator T0-220 554 
NE555C Timer 8 DIP 607 
NE556C Dual Timer 14 DIP 611 
KA33V 33V Regulator T0-92 659 
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RELIABILITY IN SST SEMICONDUCTORS 

1. DEFINITION 
The definition of reliability assumes that the basic design of the device is adequate to provide the electrical performance 

required and to withstand the electrical, mechanical and thermal stresses it will encounter in the application for the intended 
life of the equipment. The reliability is also used to show the probability that a device will operate within specified limits for 
a given time period and set of operating conditions. 

Reliability, in general, explained with "Mortality curve (or Bathtub curve)" This curve indicates three different failure periods: 
Early failure period, Inherent failure period, and Wear out failure period. 

Consider a population of components from which a very large sample is taken and placed in operation at time T=O. The 
population will initially show a high failure rate and decrease rather rapidly. This period is called the "Early failure period. 
The early failure can be eliminate by proper design, control of fabrication process and assembly process, or deliberate bum-in 
before shipment to customers. 

At inherent failure period, the failure rate stabilizes at an approximately constant (general electronic component). But failure 
rate of semiconductor devices such as transistors, unlike general electronic components, decreases gradually with time (see 
inherent failure period). 

General electronic component 

Semiconductor device 

- _____ ,,,,/ 

Early fai I u re Inherent failure Wear out failure 

pperating time (T) 

Fig 1. Mortality curve; Failure rate versus operating time. 

2. QUANTITATIVE MEASUREMENT OF RELIABILITY 

/ 

/ 
/ 

/ 

As previously defined, reliability is the probability that a device will operate within specified limits for a given time period 
and set of operating conditions. To express the reliability of semiconductor devices quantitatively, failure rate(>.) and mean 
time between failure are used conventionally. 

A failure rate,>., is the probability of failure per unit of time for the components still loperating, usually given in percent per 
1000 operating hours (%/1000 hours) or quantity failure per hours. 

>-= number of failures r(t) 
total accumulated operation hours = NT 

N: Quantity used or tested 
t: Operating hours 
r(t): Quantity failed after hours 

Since cumulative failure rate of semiconductor device is small, FIT (10-9 failed/hour) is used reliability system. 

=8 SAMSUNG SEMICONDUCTOR 11 
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RELIABILITY IN SST SEMICONDUSTORS 

3. RELIABILITY SYSTEM 
From the stage of development to after sales service, assurance system is outlined in fig. 2, 3 by considering preproduc­

tion. The qualification test for the new product, significance test for the engineering change, in process quality control, batch 
acceptance test, periodical reliability test and customer service are performed under a consolidate system. 

3.1 Quality assurance during development 
Through the design review, qualification of material and piece parts, evaluation test for the trial product and preproduc­

tion, the new products are qualified as shown below. 

APPLl-
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APPLICATION 

MARKET SURVEY 

SPEC. REVIEW 

COUNCIL FOR DEVELOPMENT 

DESIGN 

DESIGN REVIEW 

QUALIFICATION FOR RAW MATERIAL 

TRIAL MFG 

EVALUATION & QUALIFICATION 

STANDARDIZATION 

APPROVAL 

QUALIFICATION 

INCOMING INSP. 

PROCESS CONTROL 

PROCESS MONITOR 

RELIABILITY TEST 

LOT ACCEPTANCE TEST 

FAILURE ANALYSIS 

CLAIM INITIATE CORRECTIVE ACTION 

Fig 2. 
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RELIABILITY IN SST SEMICONDUSTORS 

3.2 Quality assurance during manufacturing 
To maintain high quality and reliability aimed at design, the inprocess quality control, PAT (process reliability test) for lot 

acceptance and periodical ORT (device reliability test) are performed as follow. 
MIL STD Method 7508, MIL STD 202E and MIL STD 883 are referenced for these test. 

MATERIAL 

INCOMING 
INSPECTION 

YES 

WAFER FAB 

WAFER TEST 

RETURN 

NO 

--·------1 
! 

Quality control 
r----- Process control 
i 

.__~A_s_s_E~M_B_LY~--i------------------i 

I 
TEST 
100% ELECTRICAL 
AND VISUAL 

YES 

EXTERNAL 
VISUAL 

YES 

YES 

ELECTRICAL 
1.0% AOL 

STORE OF SHIP 

100% INSP 

100% TEST 

PAT (Lot acceptance) 
• High temp. Bias 
• Pressure cooker 
• High temp. OPL 

NO 

Corrective 
action 

Feed back to 
R & D process 

ORT (Periodically) 

• Thermal shock 
• Temperature cycle 
• High temperature storage (1000 HRS) 
• High temperature bias (1000 HRS) 
• Wet high temperature storage (1000 HRS) 
• Intermittent operation life (1000 HRS) 
• High temperature OPL (1000 HRS) 
• Power cycle (1000 HRS) 
• Low temperature storage (1000 HRS) 
• Resistance to solder heat 
• Wet high temperature Bias (1000 HRS) 
• Low temperature Bias (1000 HRS) 
• Pressure cooker 
• Moisture resistance 
• Lead integrity 
• Solderability 
• Mark permanency 
• Mechanical shock 
• Vibration fatique 
• Constant acceleration 
• Salt atmosphere 
• Sulfide corrosion test 

Data analysis 

Failure analysis 

Fig 3. Quality assurance system during manufacturing. 
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RELIABILITY IN SST SEMICONDUSTORS 

4. QUALITY ASSURANCE AND RELIABILITY PROGRAM 

4.1 Purpose 
This program is applied for qualification approval test (for new products and process evaluation products), quality con­

formance test (for mass products) and sampling method. 

4.2 Reliability test plan 
1) Reliability test plan is shown at table 1. 
2) For technical research project, these test items will be combined and modified. 

4.3 Reliability test schedules 
The procedure of reliability test will be performed separately as follows. 
4.3.1 Quality approval test. 
4.3.2 Quality conformance test. 
4.3.3 Quality conformance test consists of process reliability test (PAT), device reliability test (ORT) and products test 

(out going test). 

4.4 Selection of samples 
4.4.1 Quality approval test 

1) Sampling plan is listed at table 1 for each product type. (Discrete, LIC, Digital IC). 
2) These plans are from MIL-STD-19500E. 
3) After sampling, reliability test will be performed with table 1 and it is considered for test prupose, device charac­

teristics. 
4) The samples that are rejected in initial test will be excluded in reliability test. 

4.4.2 Quality conformance test 
1) Sampling plan is listed at table 1 for each product type. 
2) These plans are from MIL-STD-19500E. 
3) After sampling, reliability test will be performed with table 1 for each product type and it is considered for 

the test purpose, device characteristics. 
4) The samples that are rejected in intial test will be exculed in reliability test. 

4.5 Reliability test time 
4.5.1 Test frequency is performed at every lot, 6 month and 1 year as listed at following table 1. 
4.5.2 Process reliability test (PAT) is normally performed at every lots. It is discontinuously performed at 2 run, (or 3 

run, 5 run), if it is continueously accepted for 5 lots. 
4.5.3 It is normal to perform a quality approval test & device reliability test during 1000 HRS, and to perform process relia­

bility test during 48HRS. Upper test frequ_ency and time can be modified for especial test purpose by QA manager. 

4.6 Reliability test method 
Reliability test and test method is performed with reliability and individual spec of SST. 
In case there is different condition between general reliability test spec and individual spec, individual spec will be applied 
firstly. 

4. 7 Acceptance criteria 
4.7.1 Acceptance criteria is listed in individual spec of each device. 
4.7.2 Failure criteria is shown in following contents about TR, L-IC, digital IC. 

4.8 Lot disposition 
4.8.1 Lot that is rejected for qualification approval test must not be gone out. 
4.8.2 When lot is rejected in process reliability test, it should be issued "lot rejection notice" based on specification. 

We feed back abnomai point to process departments. Therefore, this problem shall be solved. 

c8 SAMSUNG SEMICONDUCTOR 14 
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2 ELECTRICAL TEST A 
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l 
l l 
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9 HIGH TEMP OPL A 13 PRESSURE COOKER OPERATING LIFE TEST c 
10 HIGH TEMP REV. BIAS A 14 THERMAL SHOCK INTERMITIENT OPL c 
11 LOW TEMP STORAGE c 15 TEMP CYCLE POWER CYCLE c 
12 HIGH TEMP STORAGE c 16 SOLDER HEATRESIST 

l 
l 

NO GROUP4 PERIOD 

17 WET HIGH TEMP STORAGE c 
18 WET HIGH TEMP OPL c 
19 WET HIGH TEMP INTEMITIENT OPL c 
20 MOISTURE RESISTANCE SULFIDE c 

COR:~OSl0N TEST 

l 
PERIOD NO GROUPS PERIOD 

21 LEAD INTEGRITY D 
22 SOLDERABILITY c A 23 MARK PERMANENCY c c 24 MECHANICAL SHOCK c c 25 VIBRATION FATIQUE c c 26 CONSTANT ACCELERATJN c 
27 SALT ATMOSPHERE B 
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RELIABILITY IN SST SEMICONDUCTORS 

4-10. Quality approval & conformance test for discrete 
4.10.1 Test condition and acceptance 

No. Test Item 

Visual Inspection 

1 Critical 
Major 
Minor 

Electrical Test 
{DC/AC) 

Test Condition 

Outgoing Visual Spec 

2 Critical Outgoing Test Spec 
Major 
Minor 

3 Dimension {Major) VIS/MECH Criteria 

4 Dimension {All) VIS/MECH Criteria 

5 Packing Inspection 
Outgoing Packing 
Criteria 

T.=25°C 
6 Operating Life Test Pc =Pc {max) 

1000 HRS 

T. =25°C 

7 Intermittent OPL!or Pc =Pc {max) 
SIS Devices 2 min/2 min on/off 

1000 HRS 

Corrective 
Quality Approval Quality Conformance 

Test Method Sample LTPD Acceptance Sample LTPD Acceptance 
Size NBR Size NBR 

231 
231 
231 

231 
231 
231 

15 

15 

Each Lot 

22 

22 

1.0 
1 5 
2.0 

1.0 
1.5 
2.0 

15 

15 

10 

10 

0 
1 

2 

0 
1 
2 

0 

0 

0 

0 

231 
231 
231 

231 
231 
231 

15 

15 

Each Lot 

22 

22 

1.0 
1.5 
2.0 

1.0 
1.5 
2.0 

15 

15 

10 

10 

0 
1 

2 

0 
1 

2 

0 

0 

0 

0 

Note 

1-----+------+-------t------j---+--+----l----t---+----+-·---·--· 

Power Cycle for 
8 Power Devices 

T11=25°C 
1ffi=100°c 
45 Sec 90 Sec on/off 
1000 HRS 

22 10 0 22 10 0 

f----+------+--------t----_-j---+--+----+----t---+--~---t-------~ 

10 High Temperature 
Reverse Bias 

T.=Ti{max) 
Vea =BVcso x0.8 
1000 HRS 

22 10 0 22 10 
48 HR for 

O process reli­
ability test 

!-----+------+-· 

11 
Low Temperature 
Storage 

12 High Temperature 
Storage 

T.=-55°C 
1000 HRS 

T.=Tj{max) 
1000 HRS 

22 10 

22 10 

0 22 10 0 

0 22 10 0 
f----+------+-------t-------1---+--+----+----t---+---~-------

Pressure Cooker 
13 Test 

Liquid 
14 Thermal Shock 

Test 

15 Temperature Cycle 

T.=1210C±20C 48 HR for 
RH=100%, 15PSIG 22 10 O 22 10 0 process reli-
168 HRS ability test 

-5s0c: 125°c 
5 min, < 10 Sec, 5 min 
100 Cycles 

-65°C;::'.25°C<='.150°C 
10 min, 5 min, 10 min 
100 Cycles 

MIL-STD-750 
1056 

MIL-STD-202 
107 

MIL-STD-750 
1051 

22 

22 

10 0 22 10 0 

10 0 22 10 0 

c8 SAMSUNG SEMICONDUCTOR 16 



RELIABILITY IN SST SEMICONDUCTORS 

4.10.1 Test condition and acceptance (continued) 

Corrective 
Quality Approval Quality Conformance 

No. Test Item Test Condition Test Method Sample LTPD Acceptance Sample LTPD Acceptance 
Size NBR Size NBR 

16 Solder Heat Resist 

17 Wet High Tem­
perature Storage 

Wet High Tem-
18 perature Reverse 

Bias Test 

21 
Terminal Strength 
(Lead Fatique) 

T.=260°C±5°C 
Time=10±1 Sec 
Once Without Flux 

MIL-STD-202 
210A, B 
MIL-STD-750 

2031 

Ta=SS°C, RH=85% MIL-STD-202 
1000 HRS 103 

T.=85°C, RH=85% 
Vee =BVceo X 0.8 
1000 HRS 

W=227g, 90 
3 Times 

M IL-STD-202, 
211 

MIL-STD-750 

22 10 0 22 10 0 

22 10 0 22 10 0 

22 10 0 22 10 0 

22 10 0 22 10 0 

Note 

2036 
r··+------+--------1------+----+---+----+----1---+-----+----4 

22 Solderability 

23 Marking Permanency 

Tsol = 230°C, 5 Sec 
Once with Flux 

Rub Marking with 
Ten Shrokes of a 
Cotton Cloth Damped 
with Solvents 

t----t--------+-

1500G, 0.5mS 

24 Mechanical Shock 
3Times, 

MIL-STD-202, 
208 

MIL-STD-750, 
2026 

MIL-STD-202, 
213 

MIL-STD-750, 

22 10 0 22 10 0 

22 10 0 22 10 0 

22 10 0 22 10 0 
Each Direction of 
X, Y and Z Axis 2016 

1---+-------+--------+-----+------1 --- -------t-----r-----i-----r------i 

100- 2000-100Hz 
20G 

Vibration 
25 4 min, 4 Times, 

(Variable Frequency) Each Direciton of 

X, Y and Z Axis 

MIL-STD-750 
2031 22 10 0 22 10 0 

I---·-+--------+---------+-------+-----+---· -· -----+----+--+-----+---·-·---

20000G MIL-STD-202 
X, Y, Z Axis 750 
1 min for each Axis 

26 Constant 
Acceleration 

22 10 0 10 0 22 

t--··-j------·------j-------·-- -----+----+-----+----+-----+------+·---·-+--·-------4 

MIL-STD-202 

~ S•ll '":''"'" t"'''C 25_H_R_S----+-M-IL_-s_T_D1_-i_~~-+--2-2-l--1-0--+-- 0-- --2-2 -- -10- -j---0----r-----

c-:;- ~i~c~:~ti-c ---+1-R-=-1-50-K-----+--ooo:-HD-B-K--2·6-3+---::-+-·1
1··-:--f-- --:-·--+--:-:-1--:-:--+--:----+--------

Discharge C=200pF MIL·STD-883-3015 
f--- -------------+---------i------+----+---·-----+--·---+-----+----+----+--·----·· 

Ta=25±2°C 

30 Sulfide Corrosion Humidity= 75% RIH 
Test 802: 10±2 PPM 

Velocity: 0.006-
0.007m/s 

DIN 40046 

QC SAMSUNG SEMICONDUCTOR .. 
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RELIABILITY IN SST SEMICONDUCTORS 

4.10.2 Failure criteria 

Life End Limit 
Parameter Symbol Unit Remark 

Min Max 

Collector Cut-off Current lceo - USLX2 µA Surface Instability 

Emitter Cut-off Current lcEO - USLX2 µA Surface Instability 

DC Current Gain hFE LSLX0.8 USLX1.2 - Surface Instability 

hFE Variation Ratio .:lhFE -20 +20 % ±50% for Darington 

Collector-Emitter Saturation 
Half Open, 

Saturation Voltage 
VcE(sat) - USLX1.2 mV Resistance Increase 

Surface Instability 

Base-Emitter Saturation 
Half Open, 

Voltage 
VsE (sat) - USLX1.2 mV 

Resistance Increase 
Surface Instability 

Thermal Resistance .:lVeE - USLX1.2 v Ilic Instability 
ASO Instability 

Noise Nv, NF - USLX1.5 mV 
Crystal Defect 
Surface Instability 

Note 1) USL: Upper Specification Limit 
2) LSL: Lower Specification Limit 
3) .:lhFE = Initial Value/After Test Value 
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4-11. Quality approval & conformance test for linear IC 
4.11.1 Test condition and acceptance 

No. Test Item Test Condition 

Visual Inspection 

1 Critical Outgoing Visual Spec 
Major 
Minor 

Corrective 
Quality Approval Quality Conformance 

Test Method Sample LTPD Acceptance Sample LTPD Acceptance 
Size NBR Size NBR 

231 
231 
231 

1.0 
1.5 
2.0 

0 
1 
2 

231 1.0 
231 1.5 
231 2.0 

0 
1 
2 

Note 

. -+----- -----+-----------+--------!----+--+-------+-----+----+------+--·---j 

Electrical Test 
Outgoing Test Spec 2 Critical 

Major 
231 1.0 0 231 1.0 0 
231 1.5 1 231 1.5 1 

Minor 231 2:0 2 231 2.0 2 
-- --- --·----- t-----·---------·-- ----··--··----·- - --\ --- - --------+-- - ------j ·-------t----· -· ·- --

3 Dimension (Major) VIS/MECH Criteria! 15 15 O 15 15 O 
-- -------- ---t-----+-·---+---+------11------+--+----+------

4 Dimension (All) VIS/MECH Criteria! 15 15 0 15 15 0 
-+--------+--------+------+---+----+----+----+---+----t----~ 

5 Packing Inspection 
Outgoing Packing 
Criteria 

T.=25°C 
6 Operating Life Test Vee =Vee (max) 

1000 HRS 

Each Lot 

22 10 

Each Lot 

0 22 10 0 

-·-+------·-------+-------+-------+----+---+-----+---+----1----·---t-------i 

7 Intermittent OPL 
T.=25°C 
Vee=Vee(max) 
2 min/2 min on/off 

22 10 0 22 10 0 

- 1--------+----------l-----+-----t---+----t-----I--+------+-----~ 

9 High Temperature 
Operation Life Test 

T.=Ti(max) 
Vee=Vee (max) 
1000 HRS 

--------·------+-- -----------··-----. 

11 Low Temperature 
Storage 

T.=-55°C 
1000 HRS 

1-- --+-----------+------- - ----

MIL-STD-883, 
1005 

22 10 0 22 10 0 

-- -- -+----+-------+-----+---+----

22 10 0 22 10 0 

48 HR for 
process reli­
ability test 

---- --

- ----j------r---t------j-----j----j------ - --------j 

12 HighTemperature T.=125°C 22 10 0 22 
Storage 1000 HRS 10 0 

--------+--------+-----+----+----t------+------+---+------·-+---

13 Pressure Cooker Test 

T.=1210Ct20C 
RH=100% 
15PSIG 
168 HRS 

t----r----------t---

14 Liquid 
Thermal Shock 

-55°C<=' 125°c 
5 min, <10 Sec, 5 min 
100Cycles 

-ss0c;:- 25°c;:- 150°c 
15 Temperature Cycle 10 min, 5 min, 10 min 

100 Cycles 

2so°Ct5°C 
16 Solder Heat Resist 10± 1 Sec 

Once without Flux 

MIL-STD-883 
1056 

=8 SAMSUNG SEMICONDUCTOR 

22 10 0 22 10 0 
48 HR for 

process reli­
ability test 

---+---+----·--------+----+-->-----+------~ 

22 10 0 22 10 0 

22 10 0 22 10 0 

22 10 0 22 10 0 
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4.11.1 Test condition and acceptance (continued) 

Corrective 
Quality Approval Quality Conformance 

No. Test Item Test Condition 
Test Method Sample Acceptance Sample Acceptance Note 

Size 
LTPD 

.NBR Size 
LTPD 

NBR 

17 
Wet High Tem- Ta=85°C, RH=85% 

22 10 0 22 10 0 
perature Storage 1000HRS J_ 

Wet High Tem-
Ta=85°C, RH=85% 

I 10 18 Vcc=Vcc(Typ) 22 10 0 22 0 
perature OPL 

1000HRS 

90-98%/WC 3 HRS 
MIL-STD-883 

19 Moisture Resistance 80-98%/WC 3 HRS 22 10 0 22 10 0 
90-98%/6S°C 3 HRS 

1004 

1) Wire Lead 
0.229±0.0144 kg 
for Three 

21 Lead Integrity 
90±5° Arcs on MIL-STD-883 

22 10 0 22 10 0 
each Leads 2004 
Bending Cycle: 
2-5 Sec 

2) Dial-in-lines 

260°C± 10°C 
MIL-STD-883 

22 Solderability Preconditioning 
2003 

22 10 0 22 10 0 
1 HRS. 

Rub Marking with Ten 

23 Marking Stokes of a Cotton 
22 10 0 22 10 0 

Permanency Cloth Damped with 
Solvents 

Pulse Duration: 
MIL-STD-883 

24 Mechanical Shock 0.1-1m Sec 22 10 0 22 10 0 
Shock Pulse: 0.5-3KG 2002 

100-200-600Hz 
MIL-STD-883 

25 Vibration Fatique 20G, 4 min, 4 tim~s 
3007A 

22 10 0 22 10 0 
X, Y,ZAxis 

Constant 
20000G 

26 X, Y,ZAxis MIL-ST0-883 22 10 0 22 10 0 Acceleration 
1 min for each Axis -

27 Salt Atmosphere 
Nacl MIL-STD-883 

22 10 0 22 10 0 
T8 =35°C, 24 HRS 1009A 

28 Set l\ling - - 22 10 0 22 10 0 

29 ESD 
C=200pF DOD-HBDK-263 

22 10 0 22 10 0 
R=1.5K MIL-STD-883 

Ta=25±2°C 

Sulfide Corrosion 
Humidity: 75% R/H 

30 
Test 

S02: 10±2ppm DIN40046 22 10 0 22 10 0 
Velocity: 0.006-

0.007m/s 
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4.11.2 Failure Criteria 

Parameter 

Output Drive Current (P-CH) 
1. Reference Voltage 

2. Quiescent Current Drain 

3. Load Regulation 

Operational Amplifier 
1. Input Offset Voltage 
2. Voltage Gain (Closed Loop) 

Audio Amplifier 
1. Quiescent Output VTG 
2. Output Power (D=10%) 
3. Input Resistance Drain 
4. Quiescent Current Drain 

Distortion 
Input Limiting VTG 
Input Offset Current 
Input Current 
Input Bias Current 
Maximum Output 
Voltage Level 
Same Level Input Voltage Range 
Open/Short 

c· ---···--

Gross/Fine Leak Visual 
Color Disterhance 
Marking Disterhance Soldering 

Note: LSL: Lower Specification Limit 
USL: Upper Specification Limit 

Symbol 

VREF 
lo 

Dvo 

v 
Gv 

Vo 
Po 
Ri 
lo 

c8 SAMSUNG SEMICONDUCTOR 

Life End Limit 
!-------------, -

Min Max 

LSLX0.9 USLX1.1 
LSLX0.8 USLX1.2 
LSLX0.8 LSLX1.2 

- USLX1.2 
LSLX0.8 USLX1.2 

LSLX0.9 USLX1.1 
LSLX0.9 -
LSLX0.8 -

- USLX1.25 
+100% 
Initial Value 

USLX1.5 
USLX3 
USLX1.5 
USLX1.3 
USLX1.3 
USLX0.9 

LSLX1.1 
LSLX0.9 -

Individual Spec 

Unit Remark 

v 
I I v 

v 
Gv 

v 
w 
R 
I 

% 
dBi', mV 

A 
A 
I 
v 

v 
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4-12. Quality approval & conformance test for digital IC 
4.12.1 Test condition and acceptance 

Corrective 
Quality Approval 

No. Test Item Test Condition Test Method Sample Acceptance 
Size 

LTPD 
NBR 

Visual Inspection 

1 
Critical Outgoing Visual Spec 231 1.0 0 
Major 231 1.5 1 
Minor 231 2.0 2 

Electrical Test 

2 
Critical Outgoing Test Spec 231 1.0 0 
Major 231 1.5 1 
Minor 231 2.0 2 

3 Dimension (Major) VIS/MECH Criteria 15 15 0 

4 Dimension (All) VIS/MECH Criteria 15 15 15 

5 Packing Inspection 
Outgoing Packing 

Each Lot 
Criteria 

T0 =25°C 
MIL-STD-883 

6 Operating Life Test Vee=Vee(max) 
1005 

32 7 0 
1000 HRS 

High Temperature 
Ta =125°C Dynamic 

MIL-STD-883 
9 

CPL 
Vee =Vee (max) 

1005 
32 7 0 

1000 HRS 

11 
Low Temperature T.=-55°C 

32 7 0 
Storage 1000 HRS 

12 
High Temperature Ta=125°C 

22 10 0 
Storage 1000 HRS 

Ta =121°C±2°C 

13 Pressure Cooker Test 
RH=100% 

22 10 0 
15 PSIG 
168 HRS 

-55°C<='125°C 
MIL-STD-883 

14 Liquid 5 min, <10 Sec, 5 min 
1011 

22 10 0 
Thermal Shock Test 100 Cycles 

15 Temperature Cycle 
-65°C;:'25°C<='150°C 

MIL-STD-883 , 10 min, 5 min, 10 min 22 10 0 
100 Cycles 1010 

260°C±5°C 
16 Solder Heat Resist 10±1 Sec 22 10 0 

Once without Flux 

17 
Wet High Temp. Ta=85°C, RH=85% 

32 7 0 
Storage 1000 HRS 

c8 SAMSUNG SEMICONDUCTOR 

Quality Conformance 

Sample Acceptance Note 
Size LTPD 

NBR 

231 1.0 0 
231 1.5 1 
231 2.0 2 

231 1.0 0 
231 1.5 1 
231 2.0 2 

15 15 15 

15 15 15 

Each Lot 

32 7 0 

48 HRS for 
22 7 0 process reli-

ability test 

32 7 0 

22 10 0 

48 HRS for 
22 10 0 process reli-

ability test 

22 10 0 

---

22 10 0 

22 10 0 

32 7 0 
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4.12.1 Test condition and acceptance (continued) 

Corrective 
Quality Approval Quality Conformance 

No. Test Item Test Condition 
Test Method Sample Acceptance Sample Acceptance Note 

Size 
LTPD 

NBR Size 
LTPD 

NBR 

Wet High Tern-
Ta=85°C, RH=85% 

18 Vcc=Vcc (TYP) 32 7 0 32 7 0 
perature OPL 

1000 HRS I 
----1 

90-98%/65°C 3 HRS 
MIL-STD-883 

19 Moisture Resistance 80-98%/25°C 8 HRS 32 7 0 32 7 0 
90-98%/65°C 3 HRS 

1004 

1) Wire Lead 
0. 229 ± 0.0144 kg 
for Three 

21 Lead Integrity 
90±5° Arcs on MIL-STD-883 

32 7 0 32 7 0 
each Leads 2004 
Bending Cycle: 
2-5 Sec 

2) Dial-in-lines 

260°C± 10°c 
MIL-STD-883 

22 Solderability Preconditioning 
2003 

22 10 0 22 10 0 
1 HRS. 

--1 
Rub Marking with Ten 

23 
Marking Stokes of a Cotton 

22 10 0 22 10 0 
Permanancy Cloth Damped with 

Solvents 
--· ----j 

Pulse Duration: 
MIL-STD-883 

24 Mechanical Shock 0.1-1m Sec 
2002 

32 7 0 32 7 0 
Shock Pulse: 0.5- 3kg 

20G-3 Axis 

25 Vibration Fatique 
Orientations MIL-STD-883 

32 7 0 32 7 0 
f=20 to 2000 CPS 3007A 
for 4 Minute Cycle 

Constant 20000G 
26 

Acceleration 
X, Y, ZAxis MIL·STD-883 32 7 0 32 7 0 
1 min for each Axis 2001 

27 Salt Atmosphere 
Nacl MIL-STD-883 

32 0 32 0 
Ta =35°C, 24 HRS 1009A 

7 7 

28 Set Aging - - 32 7 0 32 7 0 

C=200pF 
MIL-STD-883 

29 ESD 3015 32 7 0 32 7 0 
R = 1.5K 

DOD-HDBK-263 

Ta=25±2°C 

Sulfide Corrosion 
Humidity: 75% R/H 

30 
Test 

S02: 10±2ppm DIN 40046 32 7 0 32 7 0 
Velocity: 0.006 -

0.007m/s 

•• QC SAMSUNG SEMICONDUCTOR •• 
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4.12.2 Failure Criteria 

Parameter 

Output Drive Current (P-CH) 

Output Drive Current (N-CH) 
Output High Voltage 
Output Low Voltage 
Input Current 
Quiescent Current 
Voltage Mrgin 

AC Characteristic Open/Short 
f--

Gross/Time Leak Visual 
Color Disterbance Soldering 
Marking Disterbance 

Note: LSL: Lower Specification Limit 
USL: Upper Specification Limit 

Symbol 

lop 

loN 
VoH 
Vm 

l1N 
IL 

c8 SAMSUNG SEMICONDUCTOR 

Life End Limit 

Min Max 

LSLX0.9 USLX1.1 
LSLX0.9 USLX1.1 
LSLX0.9 -

- USLX1.1 
- USLX2.0 
- USLX2.0 

0.05XUSL 0.95XUSL 
+0.95XLSL +0.05XLSL 
LSLX0.9 USLX1.1 

Individual Spec 

Unit Remark 

A 
A 

v 
v 
A 
A 
v 

Sec 
--
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5. ABSOLUTE MAXIMUM RATINGS 
The electrical performance of a semiconductor device is usually expressed in terms of its characteristics and maximum 

ratings. 
Maximum ratings give the values which cannot be exceeded without risk of damage to the device. Change in supply volt­

age and in the tolerances of other components in their circuit must also be taken into consideration. No single maximum 
rating should ever be exceeded, even when the device is operated well within the other maximum ratings. The inclusion of 
the word "admissible" in a title means that the associated curve defines the maximum ratings. 

5.1 Voltage ratings 
1) Diodes 

• Peak reverse voltage (VRM) 
The peak value of the reverse voltage that may be applied. It is limited by the electron avalanche breakdown voltage. 

• DC reverse voltage (VR) 
The reverse voltage that may be applied continuously. Usually the reverse leakage current is specified as this voltage. 

2) Transistors 

• Collector-base voltage (Vcso) 

~-----; / 1------~ 

ICBO 

The reverse voltage which may be applied vefore breakdown 
between collector and base, when the emitter is open circuited. 
This breakdown voltage is a characteristic of the transistor 
alone. Breakdown may be occur because of avalanche multipli­
cation of the current (lco) that crosses the collector junction. As 
are suit of this multiplication. The current becomes Mx Ice. in 
which Mis the factor by which the original current lco is multi­
plied by the avalanche effect. 

The avalanche multiplication factor depends on the voltage Vee between collector and base. It is given by the following 

M 
1 - (Vcs/B Vcso)" 

Vea: Voltage applied to the collector and base 
BVcso: Electron avalanche breakdown voltage 

The parameter n is found to be in the range of about 2 to 10 experimentally. 

• Emitter-base voltage (Veso) 

~----t / 1-----~--~ 
The reverse voltage which may be applied before breakdown 
between emitter and base, when the collector is open circuited. 

IBEO 
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• Collector-emitter voltage (VcEo) 

• Collector-emitter voltage (VcER) 

~----<I I----~-~ 

ICES 

ABE 

• Collector-emitter voltage (VcEs) 

ICER 

VCES 

• Collector-emitter voltage (VcEx) 

.-------1/ 1-----.,----., 

ICEX 

c8 SAMSUNG SEMICONDUCTOR 

The reverse voltage which may be applied before breakdown 
between collector and emitter, when the base is open circuited. 
Determined by Vceo and hFE 

Vcrn=Vceo· n!I 
~hFE 

The parameter n is determined experimentally. 

The reverse voltage which may be applied before breakdown 
between the collector and emitter when the resistor connected 
between base and emitter. 
Determined Vceo and RAE· 

VcER =Vceo . n 1 lceo (rbb' +ReE) 

VrF 

VrF: The forward threshold . voltage between the base an 
emitter. 

The reverse boltage which may be applied before breakdown 
between the collector and emitter whenthe base and collec­
tor are shorted. 

VcEs = Vceo· n 1- lceo·rbb' ""Vceo 

VrF 

The reverse voltage which may be applied before breakdown 
the collector and emitter under the condition that the base­
emitter is reverse biased through a resistor. 

lceo (rbb' +ReE) 

Vre+Vee 

26 



RELIABILITY IN SST SEMICONDUCTORS 

• Collector-emitter voltage (V eEe) 

____ __, I I----~-~ 
ICEC 

The reverse voltage which may be applied before breakdown 
the collector and emitter under the condition that the base­
emitter is reverse biased without resistor. 

V V ~ 1 lcso · rbb' V cEc= cso·n - "' cEo 
VrF+Vss 

VBB 

Generally, this is expressed as VeEX· 

The relationship between these ratings is, generally, V cso > V cEx > V CEA> V cEo· 

5.2 Current ratings 

..... z w a: a: 
:J 
0 
a: 

~ w 
...J 
...J 
0 
0 

VcE (sus) 

VcE (V), COLLECTOR-EMITTER VOLTAGE 

Current ratings mean the maximum current that can be passed through any terminal. The current is limited by the cur, 
rent handing capabiloty of the bonding wires. For current pulses, the limit is higher than for de since the therrnal capacitance 
of the wire prevents instantaneous heating. 

1) Diodes 
• Peak forward current (IFM) 

Limited by the power rating. Current up to this value may be repeatly passed through the device. 

• Average forward current (lo) 
The average value of the forward current, when a AC wave is rectified. DC current of this value may be passed continuously. 

• Surge current (IFS) 
The current that may be instantaneously within a specifried time. 

2) Transistors 
• Collector current (le) 

This value means the maximum current that can be permitted at collector, and determined as follow: 
- Under a condition of Tj less than Tj (max), breakdown or degradation of char.acteristics shall not occur when le~ le (max) 
- The time that le max shall as rule be once for 5 minutes. 
- In case of switching use, the current shall not be restricted to 1/2-1/J of its peak value. 
- The following values shall be used as rough indications for the lower limit of hFE 

Medium power use hFE =10 
High power use hFE =3 
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• Base current (le) 
Generally, the current is not determined. Base current at which breakdown will not occur are as follows. 

Low power use le s 1A ... le s lc 
High power use lc2:1A ... leY,lc 

5.3 Temperature ratings 

These temperatures are mainly determined by the materials of the semiconductor and package and assure that the failure 
rate will be under a certain value when the device are operated or stored at these temperatures. 

Material T1Max 

Ge 75- 90°C 
Si 100-1so0 c 

Planar-Si 150-200°C 

Relation of life time - Junction temperature can be determined as follow. 

5.4 Power rating 

A, B: constant of transistor 
Lm: average life time 

Remark 

Stabilized Surface Type 

The indicated maximum admissible junction temperature must not be exceeded because this could changes or cause 
the destruction of the device. Since the user cannot measure this temperature, data sheets also reveal the maximum admissible 
power dissipation usually in the form of a derating curve. 

1) Diodes 
Generally, in case of diodes, the power rating is not specified. Since the major portion of the power dissipated in diodes 
is in a forward direction, the power rating will be lnevitably determined by specified the forward current. 

2) Transistors 
The collector power dissipation Pc and the total power dissipation P1 is specified. 

Pc= Tj.:ra free air 
Rth 0-a) 

p = Tj-Ta with an infinitely heat sink. 
1 Rth O-c) 

c8 SAMSUNG SEMICONDUCTOR 

Ta: Ambient temperature, normaly 25°C. 
Tc: Case temperature, normaly 25°C. 

Rth 0-a): thermal resistance between junction and.ambient. 
Rth O-c): thermal resistance between junction and case. 
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5.5 Criterion of derating design 

Derating Factor Diode Transistor IC Remark 

Junction below 110°C SIS below 125°C 
below 125°C Ge: below 65°C 

temperature *(below Ti =60°C) Power below 150°C 

Temperature 
Ambient 

T.=0-45°C 
temperature 

Other Power dissipation, Thermal condition Ti= Pd x Rth ij-a)+ Ta 
----·-·-· ---------··-

Relative 
RH=40-80% RH=40-80% RH=40-80% 

humidity 
-------------1 Humidity 

Other 
Generally, print circuit board must be coated against a water-drop, which formed by 
sudden drop of a temperature 

-·--~-

Endurance below Vee (max)x0.8 according to 
voltage *Vee (max)x0.5 catalogue spec. 

Voltage 
Over load If the electrostiatic destruction is assumed, supply voltage must be protected to 
volt!ige overload. 

Average below le (max)x0.5 below 
current *below le (max)x0.25 le (peak)x0.8 

Current 
Peak below below 
current le (peak)x0.8 le (peak)xo.a 

---

below below 

Power 
Average Pd (max)x0.5 Pd (max)x0.5 
power (especially zener diode) (especially power 

transistor) 

SOA Do not excess maximum rating 

Pulse below below 
Surge 

IF (surge) le (peak) 

Note: 1. Exclude special using condition. 
2. All derating factor must be satisfied simultaneously. 
*For high reliability application. 

c8 SAMSUNG SEMICONDUCTOR 

below le (max)x0.5 
(especially power IC) 

below 
le (peak)x0.8 

below 
Pd (max)x0.5 
(especially power 
application) 

below 
le (peak) 
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6. SAFE OPERATING AREA 
A number of factors such as secondary breakdown, power dissipation ability, voltage and current and voltage ratings, and 

ambient temperature critically affect the performance of power transistors in circuit applications. The factors define the safe 
operating areas (SOA) for the forward biased and reverse biased modes, withinwhich each device can be safely operated 
without failure or degradation. 

6.1 DC forward biased SCA 

A transistor working in the active region is subjected to voltage and current at the same time and dissipates power. As shown 
Fig. 1, the four factors limiting the de forward biased SOA of a particular power transistor are as follow. 

(1) Collector current 
(2) Thermal limit 
(3) Secondary breakdown 
(4) Open base breakdown voltage, VcEO (sus) 

30 

I-
z 10 w 
a: 
a: 5 ::::> 
0 

3 a: 
§ 
w 1.0 ..J 

~ l'o..J I'-
1 

]'\: 

is;: 

~ 1" 2 
~ ~ 

l"-1 ~ ... 
'N 
3~ 

..J 
0 
0 0.5 

~ 0.3 
~ 

0.1 

4 : 

J 
1 3 5 10 30 50 100 300 

VcE (V), COLLECTOR-EMITTER VOLTAGE 
Fig. 4. Example of SOA 

Current limit (le): region 1 of Fig. 4. 
The region 1 is limited by the collector current rating. 

Thermal limit: region 2 of Fig. 4. 
The region 2 is limited by the maximum operating temperature and thermal resistance of transistor. 
In Fig. 1, the case temperature Tc is constant (normaly 25°C); therefore the power limitation is 

Po= Tj (max) - 25°C 

Rth O-c) 

Tj (max): maximum junction temperature 
Rth O-c): thermal resistance between junction and case. 

Tj (max)is normally 150°C for plastic transistors. If power is applied in excess of this value, the transistor is not necessar­
i1y destroyed, but the mounting system of the die or the plastic can deteriorate. For power pulses, the limit is higher than for 
DC especially for short pulses due again to thermal capacitance. 

Secondary breakdown limit (ls1e) : region 3 of Fig. 4. 
Theregion is limited by secondary breakdown capability. The higher operating voltage, current gathering occurs at the 

emitter periphery. Finally thermal runaway (hotspot), it is said to be the temperature at which semiconductors become intrinsic, 
may occur. There, the 1818 limit is specified at the point where junction reaches the melting point of ihe mounting soider. 
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Open base breakdown voltage (Vceo) : region 4 of Fig. 4. 
The voltage of collector-emitter must not excess the absolute maximum rating; not even a very short pulse is permissable. 

If voltage is applied in excess of this value, the transistor might be destory. 

6.2 Measuring the SOA 
Various proposal have been made for practices in measuring to determine the SOA; however, they can be summarized 

into the following three categories. 

1) Over-the-hill method 
The principle of the over-the-hill method is shown in Fig 2. The base bias condition is set to a desired one, and high volt­

age pulses are supplied across the collector and the emitter. Voltage and current waveforms are monitored at terminals A 
and B, until secondary breakdown occurs. 

l 
Jl 

B 

Fig. 5. Over-the-hill method 

2) Latching medthod 
The measurement setup is shown in Fig. 6. A fixed voltage is supplied across the collector and the emitter, and the base 

bias pulse condition is varied until secondary breakdown occurs. 

A 

L 

B 

Fig. 6 Latching method 
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3) !:.VaE method 
The over-the-hill and the latching methods read the secondary breakdown directly. But !:.VsE method measures the level 

at which the increase of junction temperature and hotspot occurs, as shown in Fig. 7. Variation in junction temperature can 
be determined from the thermal coefficient of ti VaE which is approximately b.V8db. T=2mV/°C (at IE =2mA). The transistor is 
driven by current pulses of the required condition and the temperature rise in the junction is measured by checking the emitter 
waveform (measurement of b.VaE. shown in Fig 7-b). The occurrence of a hotspot is checked by measuring the b.VeE level. 

A 

Current Limitter 

P.G 

le 

B 

Fig. 7-a b.VBE measurement circuit 

Vf b.VBE 

VBE ----~----- - - - - - - - - - - - - - - --- _.=--,,,_--1 ____ _ 

Fig. 7-b b.VBE wave form 
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7. INTRODUCTION TO CUSTOM DESIGN SERVICE 
For many application, standard integrated circuits may be inappropriate from the standpoints of cost, size, power consump­

tion or reliability. Moreover unique features demanded by proprietary products often require entirely new circuit configura­
tions. SST will be ready to receive any customer's special order when customer needs some special IC of his own; for example, 
bipolar technology, C-MOS.technology and 4 bit one chip micro computer. 

7.1 Bipolar/C-MOS technology development sequence 

CUSTOMER ACTION SST ACTIONS 

CUSTOMER SPECIFICATION 

TECHNICAL STUDY 

SYSTEM SPECIFICATION 

CIRCUIT DESIGN 

MAKE BREADBOARD 

NO YES 
LAYOUT DESIGN 

MAKE MASK 

WAFER FABRICATION 

WAFER TEST 

ASSEMBLY 

PACKAGE TEST 

EVALUATION TEST 

APPROVAL 

MASS PRODUCT 
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7.2 Development of a Product using the 4 bit one chip microcomputer 
The SST 4 bit one chip microcomputer is a mask-programmed device intended for high-volume applications. The con­

tents of the program memory (ROM) and various programmable logic arrays (PLAs) are fixed at the time of manufacture. 
Programs may be written by customer, by SST Semiconductors or by an independent consultant. The diagram below indi­
cates the stages of a product development. 

. CUSTOMER ACTIONS 

MAKE CHECKER 

CONSTRUCT 
PERIPHERAL 
CIRCUIT 

DEFINE SYSTEM 
DESIGN CONCEPT 

DEFINE PERIPHERAL 
CIRCUIT DIAGRAM 

,---------
1 

I 
I 

SPECIFY PLAs 

f-----------
1 
I 
I 

WRITE PROGRAM 

i--------------
1 
I 
I 

DEBUG PROGRAM 

r---- ------- -
I 
I 
I 

PLACE ORDER 

L---------- ---

CHECK PROGRAM 

EVALUATE SAMPLE 

SST ACTIONS 

-----------, 
I 
I 

SPECIFY PLAs f 
I 
I __________ _J 

. I 
I 

WRITE PROGRAM I 
I 
I ---- -------, 
I 
I 

DEBUG PROGRAM I 
I 
I 

-----------! 

CHECK PROGRAM & PLAs 

MAKE MASKS 

PRODUCE SAMPLE 

PERFORM FUNCTION TEST 

I 
~------------------.,---- -- - -- _....1 

SHART PRODUCTION 

SUPPLY TO CUSTOMER 
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SYMBOLOGY 

Av Voltage gain Po Power dissipation 
B Vcso Collector-base breakdown voltage PW Pulse width 

I B Vern Collector-emitter breakdown voltage RsE Resistance between base and emitter 
B VEBO Emitter-base breakdown voltage Rg Source resistance 
Cc.rbb~ Collector-base time constant RL Load resistance 
Cob Output capacitance Rth Thermal resistance 
Cre Reversew transfer capacitance I Time 
f Frequency Id Delaytiem 

h Current-gain bandwidth product If Fall time 
GPE Power gain toff Turn-off time (ts+tf) 
h Parameters of h (hybrid) matrix tr Rise time 
hi Input impedance Ta Ambient temperature 
ho Output admittance Tc Case temperature 
hr Reverse voltage transfer ratio Tj Junction temperature 
hFE DC current gain Tstg Storage temperature 
IAGC AGC current VAGC AGC voltage 
Is Base current Vss Base supply voltage 
le Collector current VsE Base-emitter voltage 
lcso Collector-base cutoff current VsE (sat) Base-emitter saturationvoltage 

I Eco Collector-emitter cutoff current Vcs Collector-base voltage 
lcp Peak collector current Vcso Collector-base voltage (open emitter) 
IE Emitter current VcE Collector-emitter voltage 
IEBo Emitter-base cutoff current VcE(sat) Collector-emitter saturation voltage 
NF Common source noise figure Vern Collector-emitter voltage (open base) 
NL Common source noise level VEBO Emitter-base voltage (open collector) 
Pc Collector dissipation VEE Emitter supply voltage 
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LINEAR ICs FUNCTION GUIDE 

2.1 Audio Application 
A. FM Front End 

Function Use 
Type Package Remark 

RF osc MIXER R/C Car Hi-Fi 

tKA2249 7SIP • . . . Vcc=1.8-7V 

ttKA22491 9SIP • t t t Vcc=1.6-6V 

B. FM/AM RF IF and Detector System I Function Use 
Type Package Remark 

AMRF AMIF AM FMIF FM 
S/M R/C Car Hi-Fi 

CONV AMP DET AMP DET 

KA1241 14 DIP . . . . Vcc=3.5-10V 

KA2241 16DIP . . • • • . Vcc=3.5-10V 

KA2243 16 DIP . • • . . . • Vcc=3.5-16V 
lcc=15mA typ. 

KA2244 9SIP • . . • 3 Stage dill-amp 

ttKA22441 16 ZIP • • • . Vcc=7.5-16V 

tKA2245 7SIP • • . Vcc=8-16V 

tKA2247 16 DIP • • • . . . • Vcc=3-8V 

ttKA22471 16 DIP . . . • . . . Vcc=3-8V 

tKA2248 16DIP . . . • • • * Vcc=1.8V (min) 

C. Audio Stereo Multiplex Decoder 

-------~----,------- Remark Type Package PLL 
Use Lamp vco Sep. 

Driver Stop Cont. R/C Car Hi-Fi 

KA2261 16 DIP * • • . Av=-1.4d8 
r-------- --

ttKA2262 16ZIP . 
·--------

• . . • I SNC/HCC 
+-------r----+----t------+-----J--·-- 1-------r------~-----------· --j 

KA2263 9SIP . 
f---------1 

ttKA2263N 9SIP . 
. . 
• . 

·--- /-------- - ----·--- ~- -f--~-+----i ~::: ___ _ 
tKA2264 9SIP . 

1-- --- ----

ttKA2265 16 DIP * 

• . * Vcc=1.8V(min) 

I ------- ----

* * . * * . VCO Non-Adjusting I 

MPX 

t New Product 
tt Under development 

qs SAMSUNG SEMICONDUCTOR 39 



LINEAR ICs FUNCTION GUIDE 

D. Audio Power Amplifier 

Output Power Use 
--· -------.,------·--+----~---~ ---------1 

RL =4 ohm RL =8 ohm RIC Car Hi-Fi 

Vee 
(V) 

Type Package Remark 

KA2201/A/B 8 DIP 6 0.5W Vcc=3-14V 
------ ----·-- ·-- ·---+-- ·-··- --------+------+------+----+---------__.j 

KA2201N 8 DIP 9 1.2W Vcc=3-14V 
f---------+-------+-----+----··----· t----------+----- f----- -------+·- ·-

KA2206 12 DIP/F 9 2.3Wx2 • Dual Power Amp. 
--- --·------1 ··---·------ -+-·--· .. t---· -- --- ···--. -·-·-+---··- - . t----- -- -----+-------------; 

tKA22061 12 DIP/F 9 2.3Wx2 * Dual Power Amp. 
----------t-----·---·j-- ·-·j - -·---- ---t- --····---·- ----···- ----·--+---- ·-t---·------------j 

tKA2209 8 DIP 3 120mWx2 * Vcc=1.8V (min) 
-·-------t--------1-------j-----·-- i--- ·----·--j ---- t--·- j--·-- ------------t 

ttKA2210 12 SIP H/S 13.2 5.5Wx2 * Vcc=10-16V 
·-·· -------··-- - ------·- +-··--- -+-- - ··- --------+-------- t-- -----t------+------------t 

KA2212 9SIP 6 0.5W * Vcc=3.5-14V 
----·-----+------+----+-------· t-----------+------1------·-+------- ____ , 

14 DIP H/S 6 1W Pre Amp. with ALC KA2213 
--------j --· --· ····- .. ·--. --+---· ·-. -- -·-·----+------ t--- - -----+----------< 

ttLM386 8 DIP 6 0.325W * Vcc=4-12V 

E. Pre-Amplifier 

Use 
1\tpe Package Function Remark 

R/C Car Hi-Fi 

KA1222 8 SIP Dual pre-amplifier * Vcc=2-6V 

KA2220 9SIP Pre-amplifier with ALC * Vcc=3-15V 

KA2221 8 SIP Dual pre-amplifier * * Voltage Regulator In.eluded 

KA2222 SDIP Dual pre-amplifier * Vcc=2-6V 

tKA2223 16DIP 5 Step graphic equalizer amp * * * Vcc=5-12V 

KA2224 14DIP Dual pre-amplifier with ALC * * Vcc=4-13V 

tKA2225 16DIP Dual pre-amplifier with Mute * Vcc=1.8-6V 
t-

tKA2226 16 DIP Dual pre-amplifier with ALC * * Included ALC diode 

tKA2227 16 DIP Dual pre-amplifier with ALC * . Included ALC diode 

F. LED Level Meter Driver 

Type Package Function Remark 

KA2281 16DIP 5 Dot dual red/yellow/green LED driver 
VU scale, input amplifier 
Reference voltage included 

KA2283 16 DIP 5 Dot dual red/yellow/green LED driver 
Log scale, input amplifier 
Reference voltage included 

.KA2284 9SIP 5 Dot mono green LED driver 
VU scale 
Reference voltage included 

t New Product 
tt Under Development 
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(Continued) 

Type Package Function Remark 

5 Dot mono red LED driver 
VU scale 
Reference voltage included 

KA2285 9SIP 

--.. ---·-··-- ---- --------+----------·----- ---- -------- --- -------- ---------r----------- - --- ---- --- -

Linear scale 
Reference voltage inclued 

KA2286 9 SIP 5 Dot mono red LED driver 

--------+------+------------------------------+---- - --- --- ----------

9 SIP 
Linear scale 
Reference wltage included 

5 Clot mono green LED driwr KA2287 

2.2 Video Application (TV use) 

Application Type Package Circuit Function 

Sound IF KA2101 14 DIP 
IF amp, IF limitter, IF detector, 
Electronic attenuator, Audio driver 

1-- -----------------1 ------- !------------+------------------------------ - - - -- I 

Sound Multiplex SIF 
Sub System 

ttKA2105 9SIP IF amp, IF limiter, IF detector 

f---------------+--------+----------f-----------------·--------------------- --

Sound Multiplex SIF 
Sub System (Dual) 

ttKA2106 16 DIP (IF amp, IF limiter, IF detector) x 2 

>---------------+-----------+-----------·- ·- -----·---·"-----··-·----·---- .. -------.. ·-------- --------- -------------- - ---------

Sound Multiplex SIF ttKA2268 28 DIP SIF amp, IF limiter, IF detector, LED drive, Mode SW, 
Sub System Matrix, Electronic attenuator, Vco· 
--- -----------------------------j-------h----------------------- --- - --- -

Sound System KA2102A 14 DIP H/S KA2101+2.4W Audio power amp. 
----------------+-------------+----------+-- ------- --- ----

Sound Mute tKA2103H/L 9 SIP 
Hori sync detector, Integrator, Voltage controller, 
Comparator 

!-------------------+-------+------------+-----------------·---···--------------

Auto Power Off+Sound Mute tKA2104 9 SIP KA2103+Auto power off control 
--- -------·---··----.,---------1----------+----------+----------------------------- ---- -- -----

Vertical Deflection 

KA2130A 10 SIP H/S Vert osc/driver/output, Sawtooth generator 
----------- -f---------i ------------------ -----------------

tKA2132 
Osc, Voltage regulator, Flyback generator, Sync circuit, 

12 DIP/F 
Pre/Power amp, Ramp generator 

f----------+----------+------------------------- ---------

KA1170N 12 DIP/F 
Synchronization circuit, oscillator and ramp generator, 
High power gain amplifier, Flyback generator, 
Voltage regulator 

f-------------+--------t--------+-------------·---------- ---- -----

Vertical Output tKA2131 10 SIP H/S Driver, Output, Flyback generator, Pulse shaper 
f--------- ---- --t---------- +-------i--------- ----1 

Horizontal Processor KA1180P 

t New Product 
tt Under Development 

qs SAMSUNG SEMICONDUCTOR 

16DIP 

Noise gated horizontal sync separator, Noise gate 
vertical sync separator, Horizontal oscillator with 
frequency range limiter, phase comparator between 
sync pulse and oscillator pulse (PLL), phase com­
parator between flyback and oscillator pulse (PLL), 
Loop gain and time constant switching (VCR), 
composite blanking and key pulse generator protec­
tion circuits, Output stage with high current capability. 
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(continued) 

Application Type Package Circuit Function 

B/W TV Deflection ttKA2133 16 DIP H/S 
Vert osc/driver/output, Sawtooth gen. 
Hori AFC/osc, Pre-driver 

Chroma amp, DC chroma gain control, 
ACC peak detector, Burst amp, Killer detector, 

PAL Chroma Processor KA2151 24DIP APC phase detector, DC uni-color control, ACC amp, .. 
Burst gate, PAL switch, Flip-Flop, Matrix circuit, 
Voltage controlled osc. 

NTSC 
ACC amp/detector, Killer detector, Phase detector, 

Chroma+ Deflection+ KA2153 42DIP 
CW osc, Demodulator, Sawtooth gen, APC detector, 

Video System 
X-ray protection, Hori osc/drive, Vert osc/amp, 
Reverse amp. 

PAL Chroma+Deflection+ ACC amp/detector, Killer detector, Phase detector, CW 

Video System ttKA2154 42 DIP osc, Demodulator, Sawtooth gen, APC detector, X-ray 
protection, Hori osc/drive, Vert osc/amp, Reverse amp. 

tKA2181 8SIP AGC, Input separation stage, Output gain control amp. 

Infrared Preamplifier 
AGC, Input separation stage, Output gain control 

ttKA2182/3 8 SIP 
Low Voltage use amp. 

CTV Video System VIF amp, Limiter, Video detector, Video amp, 
FETTuner KA2911 16 DIP Noise invert, AGC detector, IF AGC, RF AGC, AFT, 
NPN Tuner tKA2916 16 DIP Blocking protector 

B/W Video System KA2912 14 DIP H/S 
VIF amp, Video detector, Noise canceller, 
IF, RF AGC, Video amp. 

B/W TV VIF/SIF System ttKA2913 16 DIP 
VIF amp, Limiter, Video detector, 
IF RF AGC, SIF amp, SIF Limiter, IF detector 

CTV VIF/SIF System ttKA2914 24DIP 
VIF amp, Limiter, Video detector, Video AFT, 
IF, RF AGC, SIF amp, SIF Limiter, IF detector 

VIF amp, Limiter, Video defector, Video AFT, 

VIF+SIF+Deflection System ttKA2915 28 DIP 
IF, RF AGC, SIF amp, SIF limiter, SIF detector 
Sync separator, Hori osc/driver/AFC, 
Verf. OSC, Pre driver 

Color TV Deflection 
Sync separator, Noise blanking, Voltage regulator, 

Processor 
KA2921 16 DIP Vert pre-driver/osc/amp, Hori osc/driver/AFC, 

X-ray protector, Integrator 

Remocon Transmitter ttKS5803 20 DIP 
Key in/output, Driver, Output control, OSC, 
DATA register, Controller 

t New Product 
tt Under Development 

c8 SAMSUNG SEMICONDUCTOR 42 



LINEAR ICs FUNCTION GUIDE 

** Video Application (VTR use) 

Application Type Package Circuit Function 

Sync Tip Clamp, Dynamic emphasis 
(Nonlinear emphasis) 

Write & Read Amplifier tKA2984 28 DIP 
Main Pre-Emphasis, 
White/Dark Clip, 
Frequency Modulator. 
Rec Buffer amplifier • 

Sync Slicer, Video output amplifier 
REC MODE 

- Video AGC (Keyed+ Peak to Peak DET Type) 
I 

- Monitor Squelch for EE 
PB MODE 

Video Signal Processor tKA2985 28 DIP 
- FM Limitter 
- FM Modulator 
- Dynamic De-Emphasis 
- Noise canceller 
- Chroma Mix amplifier 
- White Peak Clipper 

I--

Automatic color, Burst Pre-emphasis circuits, 

tKA2986 
converter, Automatic frequency controller for chroma 

Chroma Signal Processor 
tKA2988 

28DIP signal, Sub converter, Voltage controlled oscillator 
(160fH) 4 Phase 40fH signal generator, Voltage 
controlled oscillator (f=3.579545MHz) 

Divider for 30Hz Reference Signal Generation 
Drum speed controller 
(Linear servo system) 

SERVO Controller tKA2987 28 DIP 
Drum phase controller 
(Digital servo system) 
Capstan phase controller 
(Digital servo controller) 
Assembly recording controller 

t New Product 
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2.3 Telephone ICs 

Application Type Package 

KA2410 
Tone Ringer 

KA2411 
8DIP 

Tone Ringer 
with 

ttKA2418 8DIP 
Bridge 

ttKA2419 
Rectifier 

ttKA2414 40DIP 

One Chip 
Telephone 

ttKA2417 40DIP 

KS5808 16 DIP 

DTMF 

tKA2413 16 DIP 

t New Product 
tt Under Development 

CX SAMSUNG SEMICONDUCTOR •• 

FUNCTION GUIDE 

Circuit Function 

• Adjustable warbling and 2 frequency tone 
• ExteJnal triggering or ringer disable 
• Adjustable supply initiating voltage 
• Built-in hysteresis 

• Protect against over voltage 
• Low current consumption 
• Allow the parallel operation of 4 devices 
• Built-in hysteresis 
• External components are minimized 
• High output voltage 

- Non inverting output: KA2418 
- Non/Inverting output: KA2419 

•Including DTMF generator, tone ringer, speech network and 
line voltage regulator 

• DTMF generator use low-cost ceramic generator 
• Speech network provides two-four wire conversion 
• 12L technology provides low 1.4 volts operation 

• Provides all basic telephone station function in single IC 
• Including DTMF and line voltage regulator 
• Tone ringer drives piezo electronic transducer and satisfies 

ears-470 impedance signature requirement 
• Provides microprocessor interface port for automatic dialing 

features 

• Direct telephone line operation 
• Standard 2 of 8 key board use 
• Tone output: Bipolar output 
•Mute output: N-CH open drain 

• Wide operating line voltage and current range 
• Short start up time 
•External components are minimized 
• Internal protection of all inputs 
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(Continued) 

Application Type Package Circuit Function 

* Direct telephone line operation 
* On-Chip voltage regulator 

KS5804 16 DIP 
• Power up clear circuitry 
• 2 of 7 matrix or single contact keyboard 
• Pulse output: "1" true 

Pulse Dialer 
• Mute output: "O" true 

-------------1 

• KS5805A: Pin 2; Vref 
• KS5805B: Pin 2; Tone output 

KS5805A/B 18 DIP • RC oscillator used as frequency reference 
I 

• Pulse output: "O" true 
• Mute output: "O" true 

• 10 number at 16 digits memory 
• Redial function 

Repertory 
ttKS5806 18 DIP 

• Pacifier tone output 
Pulse Dialer • PABX pause key input 

• Uses the inexpensive form A-type 
Low memory retention current 

• Transmit/Receiver amplifier 
Speech Network KA2412A/B/C 14 DIP • Side tone control 

* Mute function 
--

•Touch tone decoding 

Tone Decoder tLM567C 8DIP 
• Sequential tone decoding 
• Communication paging 
• High stable center frequency 

•Small current dissipation (Typ. 3.5 mA: Vee 4.0V) 

FM IF Amplifier tMC3361 16 DIP 
• Excellent input sensitivity 
• Minimum number of external parts required 
• Used to cordless telephone parts required 
*Work from 1.8V to 7.0V 

t New Product 
tt Under Development 
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2.4 3 Terminal Positive Voltage Regulator 
l 

Function Type Package Features Application 

Maximum output current 1A 5V, 6V, av, a.5V 
High output 

MC?aXXC 
External components are minimized 11V, 12V, 15V, 1av 

Current 
series 

T0-220 internal protection circuit for output short and 24V fixed 
Oo=1A) Positive voltage regulator output voltage 

Variable appliction circuit 
+---

Medium 
Maximum output current 500mA 5V, 6V, av, 10V 

output MC7aMXXC 
External components are minimized 12V, 15V, 1av 

i current series 
T0-220 internal protection circuit for output short and 24V fixed 

I (1 0 =500mA) 
Positive voltage regulator output voltage 

L Variable application circuit 

2.5 3 Terminal Negative Voltage Regulator 

Function Type Package Features Application 

Output current in excess of 1A -2V, -5V, -5.2V 
High output 

ttMC79XXC T0-220 
Internal thermal overload protection -6V, -av, -12V 

Current Internal short circuit current -15V, -1av, and 

(lo=M) 
series 

limiting -24V, fixed 
output voltage 

2.6 Precision Voltage Regulator 

Function Type Package Features Application 

Positive or negative supply operation Output voltage 
Series, shunt, switching or floating adjustable 

Adjustable 
ttLM723C 14 DIP 

operation from 2to 37V 
Regulator 0.01% line and load regulation 

Output current to 150mA without external pass 
transistor 

i----

33V Regulator KA33V T0-92 
Electronic tuning 
system 

t New Product 
tt Under Development 
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2.7 Operational Amplifier 

Function Type Package Features Application 

Comparator, DC amp 

OP AMP LM741C SDIP 
Internal frequency compensation Multivibrator, Summing amp 
Short circuit protection Integrator or differentiator 

Narrow band or SPF 
1--· ---- ------

MC4558C 8 DIP 

Dual 
Internal frequency compensation Phone pre-amplifier 

t~------1 
OP AMP MC4558S I ' Short circuit protection Tape playback amplifier 

MC1458S 9 SIP 
Low noise operation Schmitt trigger I 

- ----·- _._.,.., ______ -··----

Internal frequency compensation DC summing amplifier 

Dual 
for unit gain Power amplification 

OP AMP 
ttLM358/A SDIP Large DC voltage gain RC active bandpass filter 

Wide power supply range Compatible with all forms 
Low input biasing current of logic 

- ----- ------·- ----

Internal frequency compensation Audio power booster 
LM324C Wide supply voltage range DC amp. Multivibrator 

Quad 
LM324/A 

14 DIP 
Single supply: DC 3V-30V Switch, Comparator 
Dual supply: DC+1.5V - +15V Schmitt trigger 

2.8 Comparator 

Function Type Package Features Application 

Operates from single 5V supply Multivibrator output is compatible 
Maximum input current: 250nA with DTL and TTL as well as 

Comparator ttLM311 SDIP Maximum offset current: 50nA MOS circuits voltage controlled 
Differential input voltage range: +30V oscillator 
Power consumption: 135mW at +15V 

-- ·-·- -·--· ---- __________ _, ____ 

High precision comparators Output voltage compatible with 
Reduced V 0 8 drift over temperature TTL, DTL, ECL and CMOS logic 
Eliminates need for dual supply system 
Allows sensing near ground Basic comparator 

Dual 
t-rLM393/A 8 DIP 

Compatible with all forms of logic Pulse generator 
Comparator Power drain suitable for battery MOS clock driver 

operation 
Low input biasing current: 25nA 
Low output saturation voltage 250mV 

! 
at4mA 

------------ - --- -----·-

Wide single supply volt;,ge Compatible with all forms of l 

range or dual supplies logic 
Very low s1,1pply current drain Bi-stable multivibrator 
(O.SmA)-independent of supply One-shot multivibrator 

Quad 
i·iLM339/A 14 DIP 

voltage (2mW/Comparator at +5V DC) Time delay generator 
Comparator Low input biasing current: 25nA Square wave oscillator 

Input common-mode voltage range Pulse generator 
includes GND Limit comparator 
Low output saturation voltage 250mV Crystal controlled oscillator 
at4mA 
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2.9 Timer 

Function Type PKG 

Timer NE555C BDIP 

Dual Timer NE556C 14DIP 

2.10 Miscellaneous ICs 

Function 

Toy Radio 
Control 
Actuator 

Type PKG 

KA2301 9SIP 

tKA2302 9 SIP 
··-------+------j 

Features 

Maximum operating frequency 
500 KHz 
Adjustable duty cycle 

TTL compatible 
Adjustable duty cycle 

Features 

High gain amplifier, 
Peak detector 

Application 

Precision timing 
Pulse generator 

Sequential timing 
Time delay generation 

Application 

Exclusive custom design 

2 Function 
Comparator with hysteresis 
Regulator motor driver tKA2303 9 SIP 3 Function 

DC Motor 
Speed 
Controller 

r---·--+-----t--S-ta_b_l_e_v_o_lta_g_e_r_e-fe_r_e __ nc_e ________ t----------------i 

KA2401 8 DIP Reflection coefficient Medium voltage (6V) 
K=20 (Typ) 

r-·----·---+----·---------------------+--·------··-------

ttKA2402 8 DIP Stable current source Vee =1.8 - BV 

.---~-~D~c_-_-_--=~------+_-__ t~t-K:s_-7 __ 1~2~6~~:~-4-o~-o_-_1P~~~:~_-3_--_1_1_2~0~-ig_-i_t~L~C~D~-D_-r_iv=e~-r~~~~~~~~~~~~~::D_-M_-_M·=--~~-~~~-=~~~~~~~~=~-~=~-I 
AD/DA 8 Bit AID+ 10 Bit DIA Converter Video signal processing for ~ 

ttKSV3100A 40 DIP 
~-~-nv_e_rt_e_r ·--r------r-------+--3-8_.s_M_H_z _______________ ~-lr __ v __ c_o_n_ve_rt_e_r _____ _ 

Earth Low power consumption 
Leakage KA2803 8 DIP High noise immunity Earth leakage detector 
Detector Few external components 

Zero 
Voltage 
Switch 

tKA2804 BDIP 

tKA2580A 18 DIP 

Easy operation either through 
the AC line or a DC supply 
Supply voltage control 
External component are 
minimized 
Negative output current pulse up to 
250mA (short circuit protection) 

TTL, CMOS, PMOS, NMOS 
compatible 
High output current ratings 
Internal transient suppression 
Efficient input/output pin structure 

ON, OFF temperature control 
Time proportional 
temperature control 

Low voltage LEDs and in­
candescent lamp 

8-channel 
Source 
Driver 

t-------+------+-------------------+- ·----······-~·--··------j 

ttKA2588A 20 DIP 

t New Product tt Under Development 

TTL, CMOS, PMOS, NMOS 
compatible 
High output current ratings 
Internal transient suppression 
Efficient input/output pin structure 
Separated logic and driver. 
Supply line. 

qs SAMSUNG SEMICONDUCTOR 

Vacuum flourescent display 
driver 
Relay driver 
Interface between positive 
logic or negative logic and 
either negative or splii-loaa 
supplies 
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2.10 Miscellaneous ICs (continued) 

Function Type PKG Features Application 

Current limited output Interface between data terminal 
±10mATyp. and data communications 

Power-off source impedance equipment 
Quad Line ttMC1488 14DIP 300 ohms Min. 
Driver Simple slew rate control with 

external capacitor 
Flexible operating supply range 

Input resistance 3.0K to 7.0 kilohms Interface between data I 
Input signal range ±30 Volts terminal and data 

Quad Line 
ttMC1489/A 14 DIP 

Input threshold hysteresis built in communications equipment 
Receivers response control 

a) Logic Threshold Shifting 
b) Input Noise Filtering 

tt Under Development 
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KA1222 LINEAR INTEGRATED CIRCUIT 

DUAL LOW NOISE EQUALIZER AMPLIFIER 
The KA1222 is a monolithic integrated cJrcuit consisting of 2 channel 
pre-amplifier in 8 pin single in-line paskage. 
Minimum operating voltage is 2.5 Volt, thus it is suitable for low voltage 
application. 

FEATURES 
• Wide operating supply voltage range (2.5V -6V). 
• Low noise (VN1 =1.0µ Vrms: TVP). 
• High channel separation. 
• Good ripple rejection ratio. 
• Minimum number of external parts required. 

SCHEMATIC DIAGRAM 
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KA1222 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 7.5 v 
Power Dissipation pd 200 mW 
Operating Temperature Topr -20- + 70 oc 
Storage Temperature Tstg -40- +125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta= 25°C, Vee= 4V, RL = 10Kfl, Ag= 600fl, f = 1 KHz, NAB, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Quiescent Circuit Current Ice V; = O 2.0 6.0 mA 
f--~~~~~~~~~~~~---~~1--~~~~~~~~-+-~~-+--~~-+-~~+---------1 

Voltage Gain (Open Loop) Avo 65 80 dB 

Voltage Gain (Closed Loop) Av Vo =0.2V 33 35 37 dB 

Output Voltage V0 THD=1% 0.4 0.7 V 
r-------~~--~~~~--~~--t----~~t---~~~~-~~------+-------t~---+-~--t-~~-~ 

Total Harmonic Distortion THD V0 =0.2V 0.1 0.3 % 

Input Resistance R; 150 Kfl 

Equivalent Input Noise Voltage 
Ag =2.2Kfl 
BW (-3dB)=15Hz-30KHz 

1.0 2.0 µV 

Cross Talk CT Rg=2.2Kfl 50 65 dB 

TEST CIRCUIT 

INPUT1 OUTPUT1 

RL 
10K 

INPUT2 OUTPUT2 
RL 
10K 

Fig. 2 
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KA1222 

OUTPUT VOLTAGE-INPUT VOLTAGE 

.L 

O.D1 2· 3 5 0.1 2 3 5 1.0 2 3 5 10 2 3 5100 

V1 (mY), INPUT VOLTAGE 

VOLTAGE GAIN-FREQUENCY 

1:==&=t===u=·100=.F =~ === RL•10Kll (2400 Short) AllO 
80 t--t-Ro=eoon1:::;;;;~::1oi'mm!l'111-'l'-'low±tttt-t-Hlitttl 

ii"""~ t:••~47.F !"'--. 
'IO f--+-+.l'Hllll"IJ;""'----1-+ 1+1(2400 Short)t--H-++++t---t""'--+++ttt1 

~ ~~ 
w 80 f--IVll-..f''H-j-tftt--1-+++Httt--+-t++++ll+-+-1-H~ 

~ ~ g 50 

~ ~ 40 t---+-++++++lt--+-+"loo-ft---+-t-t+++++l----+--H-t.+<-lll 

~ 30 1-1t1mttir--1ttttttt)'....:-:'.t'i+'1~;;;;;;j;;;;j;;I;;~ 
Av (NAB) 9.5cm oc 

20t---+-++-tttttt--t--H-tttltt--+--t-t-++tttt--+---H-ffi-lll 

10f--+-++Ht11t--+-+++ttttt---++++++ttt--+-l-l-H~ 

100 

0.1 

10 2 3 5 100 2 3 5 1K 2 3 5 10K 2 3 100K 

f (Hz), FREQUENCY 

1------1 
t--1 

EQUIVALENT INPUT NOISE VOLTAGE 
-GENERATOR RESISTANCE 

~~~~~d-

.,,,,,.,. 

~ 

100 2 3 5 1K 2 3 5 10K 2 3 5 100K 

Ro (0), GENERATOR RESISTANCE 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE 

10 

j---VCC=4V 
f----_,RL =10KO 

Ro=6000 
l----Av=35dB/1KHz 

z 

IQ_ 

1,0 

~ 
!il 5 

"' ;;'! 3 
... 2 

~ ~ 
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~ 

"' ... 
I! 
:! 
~ 
u 
if 
~ 
t; 

0.1 

O.D1 

20 

30 

40 

50 

80 

70 

80 

20 

f=100Hz 

l'Sl~ 1KHz 

1 
0.1 2 3 0.1 2 5 10 

Vo (V), OUTPUT VOLTAGE 

CROSS TALK-FREQUENCY 

t--
lWl~ 

-RL•10Kll 
.Ro=2.2KO 
Av=35dB 
Vo=0.2V 

N 
N 

"""' Ch•rru 
l 

10 235100 2351K 23510K 23100K 

I (llz),.FREQUENCY 

OUTPUT VOLTAGE-SUPPLY VOLTAGE 

1s r--+--+--+--+--+--+--+--+--t----t 
Av-35dB 

1.6 f--- ~~0!?1~-+---t---+--+---t--+--+--+ 
1=1KHz 

~ 1.4 f--- Rg=8000 

!:j 
g 1.2 

~ 1.0 f--+-+---t--t--+---t--t---c:J,..."""Fi.--'-----1 

~Mf--+--+~f---±:;;;;....,.---=-t-~--t+.-1~+--f---t 
~ ~ 
~ 0.6 f--+-+.1'l,_,_-+--+--+--+--+--+--l v 

OA t---+~'+---+--+--+---+--+--+--+--t 

lZ 
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~~-~~..._~-~~~~-~ 
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KA1222 LINEAR INTEGRATED CIRCUIT 

VOLTAGE GAIN-SUPPLY VOLTAGE QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE 

100 

90 

BO 

z 70 

~ 
60 

"' ~ 50 "" g 
ii 40 
:e. 
~ 30 

20 

10 

0 

RLJOKO 

! 

f--- I 
Ro-6000 ......+- 1 ' 

f-----1.:::r- - - - . --+---1 

' I l 
i 

I I ! 

' 
! 

1-- ~-~~" 

I 
+----t-I 

I 
~ 

! J_ 

• 

i t-
l l l l 

4 

Vee (V), SUPPLY VOLTAGE Vee (V), SUPPLY VOLTAGE 

TYPICAL APPLICATION CIRCUIT 

Vee 

L-CH' 

A-CH 
SW (PLAY/REC): PLAY 

2200p 68 56K 

Fig. 3 
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KA1241 LINEAR INTEGRATED CIRCUIT 

AM/FM IF AMPLIFIER 
The KA1241 is a monolithic integrated circuit consisting of four individual 
amplifiers and voltage regulator. 

FEATURES 
• Suitable for AM/FM Radio. 
• Wide operating supply voltage range (3.SV -10V). 
• Low power consumption . 
• High AM AGC figure of merit . 
• Good AMR characteristic. 
• High amplifier gain. 

BLOCK DIAGRAM 

TEST CIRCUIT 

Vee 

AMPlll 
OUT 

AM OUT 

AMPIV AMP IV 
OUT BIAS 

VAEG AMPll 
IN 

N.C 

AMPI 
OUT 

Fig. 1 

Fig. 2 

c8 SAMSUNG SEMICONDUCTOR 

14 Dip 

AMP IV AMP Ill 
IN IN 

AMP I BYPASS 
IN 

AMPll 
OUT 

Unit: mm 

C17 R10 

~K 
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KA1241 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 16 v 
Power Dissipation pd 600 mW 
Operating Temperature To pr -20- +70 oc 
Storage Temperature Tstg -40- +125 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Regulator Output Voltage Vreg Pin 2 2.7 3.0 3.3 v 

FM Section (f=10.7MHz, Lif=±22.5KHZ, fm=400Hz) 

Quiescent Circuit Current Ice V;=O 8 10 mA 

Input Limiting Sensitivity V;(lim) 
-3dB Point from 

40 46 dBµ 
Vo (V; =80dBµ) 

Detector Output Vo V;=80dBµ 60 90 mV 

Total Harmonic Distortion THO V;=80dBµ 0.2 1.0 % 

AM Rejection Ratio AMR 
V;=80dBµ 

40 50 dB 
AM: 30% Mod, 1KHz 

Signal to Noise Ratio S/N V;=80dBµ 60 70 dB 

AM Seciton (f = 455KHz, fm = 400Hz, 30% Mod) 

Quiescent Circuit Current Ice V;=O 8 10 mA 

Max Sensitivity V; (sen) Vo=10mV 20 26 dBµ 

Detector Output Vo V;=60dBµ 75 110 mV 

Total Harmonic Distortion 
THD1 V;=60dBµ 0.3 2.0 

f-· ·----1 % 
THD2 V;=80dBµ 1.4 3.0 

Signal to Noise Ratio S/N V;=60dBµ 45 55 dB 

FM SECTION 

OUTPUT VOLTAGE ·INPUT VOLTAGE 
TOTAL HARMONIC·DISTORTION 

SIGNAL TO NOISE SATIO-INPUT VOLTAGE 

001 

Vi (mY), INPUT VOLTAGE V1 (mY), INPUT VOLTAGE 
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KA1241 

AM REJECTION RATIO-INPUT VOLTAGE 

~. I -10 ~-+H-tt+J+---+-++~.1 --+-++-++B*---+-+-++-

~ -201---+~~+wrr---+-++J++Hflt--+-+-t-++tm' -~-t-H--H-ffi 
~ ~ i 
~ -3of--+-+-+'H++lf---+-++++++++---+-++++t-lit----t-

i3 
~-40 ~ 
:E - 50 f--+-vcc=sv--=--~"'i'-l'ffil!=~m'!!!i'~-!--'t"I-~ 
c f=10.7MHz 
~ -60 f--+-A1=±22.5KHz '--H-+tttf---+--++-Hfflt--1--

a: fm=400Hz l :I' -70 AM30% Mod 1KHz 

-BO 1----+-+-+Tilftlll---t-++_+1.+++ if----1-l-T++fjjjl-----j---+++++tl/ 

-~:::=1~1++++++-. ~~Ilil~~i~~~-1~-m 
0.01 0.1 10 100 

V1 (mV), INPUT VOLTAGE 

AM SECTION 
TOTAL HARMONIC DISTORTION-INPUT VOLTAGE 

1oomfil~il§il 
t---t-Vcc =S -+--+-i-++tttt------t-+-+++tttt--i--+++Httt 
t---t-1=455KHz-+--+-1-++Hll------t-+-+-H-!+!!---1-+++Httt 

1----t-(~'.:4~~z-+--+-J-++l-lll----+-+-1-++Hll------t-+-++1-1+H 

O.D1 0.1 10 100 

VI fmVl. INPUT VOLTAGE 

TYPICAL APPLICATION CIRCUIT I 

AM OUT 
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LINEAR INTEGRATED CIRCUIT 
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Fig. 3 

OUTPUT VOLTAGE-INPUT VOLTAGE 

O.Q1 0.1 10 100 

VI (mV), INPUT VOLTAGE 

SIGNAL TO NOISE RATIO-INPUT VOLTAGE 

J 11! l 
I 

1---+.W4.--+~ T JL 
! Vcc=5V 

I--- f=455KHz 
-30% Mod 

~ fm=400Hz 

t ~· I 

I---
j ~ 11 

T I i l 
T 
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! I . 
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V1 (mV), INPUT VOLTAGE 

59 

I 



KA1241 

APPLICATION CIRCUIT II 

LINEAR INTEGRATED CIRCUIT 

Rs 

330 

R12 1K 
C11 

~~___.-+-_._~---t---"~-----4~~-+-~~~---+---+-----4-~-----4~..__~_____.~~~~~1µ 
AM OUT . ;f; 

COIL SPECIFICATIONS 
T1 

T2 

T3 

© 
® 
@ 

~ 
T4 

Co (pF) 

180 

Co (pF) 

50 

Co (pF) 

50 

Co (pF) 

30 

f (KHz) 

455 

f (MHz) 

10.7 

f (MHz) 

10.7 

f (MHz) 

10.7 
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Fig. 4 

Oo (%) 
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Seoul Jupa 
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KA2201 LINEAR INTEGRATED CIRCUIT 

O.SW AUDIO POWER AMPLIFIER 
The KA2201 is a monolithic integrated audio amplifier in 8 lead dual in 
the plastic package, designed for audio frequency class B amplifier. 

FEATURES 
• Wide operating supply voltage (3V -14V) . 
• Medium output power. 

P0 =0.5Wat Vcc=SV, RL=8!1, THD=10o/o. 
• Low quiescent circuit aurrent (Ice =3.SmA: Typ). 
• Good ripple rejection. 
• Minimum number of external parts required. 

SCHEMATIC DIAGRAM 

TEST CIRCUIT 

02 

C2 + 
100µ/16V 

INPUT < >---o-----t 

R1 
10K 

c8 SAMSUNG SEMICONDUCTOR 

,/ Fig. 2 

8 Dip 

~-­

nn~~ 
2.54 

AL 
sn 

Unit: mm 
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KA2201 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 14 v 
Output Peak Current lo 1.5 A 
Power Dissipation pd 650 mW 
Operating Temperature To pr -20- + 70 oc 
Storage Temperature Tstg -40- + 150 oc 

ELECTRICAL CHARACTERISTICS 
(Ta =25°C, Vee=6V, f=1KHz, R9 =6000, Rr=1200, RL =80 unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max 

Quiescent Circuit Current lac V;=O 3.5 7.0 

Output Power Po THD=10% 0.4 0.5 

Total Harmonic Distortion THO Po=100mW 0.3 1.0 
. --+-

Voltage Gain (Open Loop) Ava Rf=O 75 

Voltage Gain (Closed Loop) Av Rf=1200 33 36 39 

Input Resistance A; 5 

Output Noise Voltage VNo 
R9 =10K!J 

0.3 1.0 
BW (-3dB)=50Hz-20KHz 

FREQUENCY RESPONSE TOTAL HARMONIC DISTORTION-FREQUENCY 

11 Ill T 
Vcc=6V i l r---f-~~:~°iw 
I I 

10 ~DEmtell 
z t---f-Vcc ~--+-++++tttt--+-+++tl-ttt--+-++-t-ttttl g 3 f--+RL=BD 
IC f--+Po=0.1W--+-+++ttttt---+--+~lffi---+-+-H-tttff 

~ 
m 
:2. 
z 0 
0 

, 1 I J.1 i ,_ Ji 

· is:=11TI 
e 1.0 §Blll§m~ll~ll z 

g -1 
Q 

II! -2 
z 
~ -3 

-4 

-5 

-6 

v 
I 

l \ ' I 

I I j 1--. 

1lliir _h ' 
10 2 3 5 100 2 3 5 1K 2 3 5 10K 2 3 100K 

I (Hz), FREQUENCY 
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~ 0.5 
IC f---T++\H'lfll--f--++-t-+t+if---t-H+++l~/'74-l+++++!f 
;! 0.3 l--+-++\+1\11---+++l+flll---l-H++JOll"CA-/-++++++ll 
....1 Rt-470 / 

I! 
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Unit 

mA 

v 
% 

dB 

dB 

MO 
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mV 

62 



KA2201 LINEAR INTEGRATED CIRCUIT 

TOTAL HARMONIC DISTORTION-POWER OUTPUT 

10 

z 3 

e.,~ 2 

1.0 
iS 

~ 5 

~ 
~ 2 

~ I= 0.1 

t 5 

~ 

0.01 

-1-1 

1-----1 VCC=6V 
t--------1 RL•8P 

~ =1 KHz ~ 

:lilr' 

fil 
H 

O.o1 2 3 5 0.1 2 3 5 1.0 2 3 5 10 

Po (W), POWER OUTPUT 

POWER OUTPUT-SUPPLY VOLTAGE 

1.6 

1A ·---THD-10% 
f·1KHz 

1.2 

!::; 
~ 1.0 

5 
a: 
~M 
~ 0-6 

0.4 

0.2 

10 

Vee (VJ, SUPPLY VOLTAGE 

External Components (Refer to test circuit) 

R,: Input biasing resistor 
Pin No. 3 is always to be grounded through R1. 

12 

If need volume control, a VR ranging from several hundred ohm to several hundred Kilo-ohm can be used as following. 

o~-----1~ -- to pin 3 

R3, C7: Bootstrap components 
This components are used to boost the output power when positive half wave swing. 
The capacitor C7 is chosen enough largely, but not to make the output decreased. 

c,, Rf: Feedback components 
The closed loop gain varies depending on this components (C1 and R1), which are determined as follows. 

7K 
R1=-(0) 

Av 

where fL: low cut-off frequency 
Av: the closed-loop gain 

Cs: The ripple filter 
This capacitor is used to get rid of the ripple to the first amplifier stage and is a factor to influence to the starting time. 
The capacitance should be selected so that the above two factors is satisfied. 

Ca: Compensation component 
The higher cut-off frequency is set by Ca. which contributes to suppress the oscillation at the higher frequency range. 

R2. C3: Oscillation suppression 
The mylar capacitor is to be used for C3 to get a better characteristic for temperature and the frequency. 

C2: Ripple filter for power supply 
The large capacitor is required to get an excellent ripple characteristic under the line operation but the small one can 
be used with the battery. 

C4: High frequency bypass filter in power supply line 
It can be an effective method when occur some high frequency trouble in radio application 
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KA2201A LINEAR INTEGRATED CIRCUIT 

O.SW AUDIO POWER AMPLIFIER 8 Dip Unit: mm 
The KA2201A is a monolithic integrated audio amplifier in 8 lead dual 
in line package, designed for audio frequency class B amplifier. 

FEATURES 
• Wide operating supply voltage range (3.5V-14V). 
• Medium output power. 

Po 0.5W at Vee &V, RL =80, THD=10% . 
• Low quiescent circuit current (Ice =3.5mA: Typ). 
• Good ripple rejection . 
• Very low crossover distortion . 
• Minimum number of external parts required. 

SCHEMATIC DIAGRAM 

8 

TEST CIRCUIT Fig. 1 

~· 
rrr{J~ 

2.54 

~-----------.---ovee 

C2 + 
100µ/16V 

INPUT----< 

c8 SAMSUNG SEMICONDUCTOR 

Ra 
56 

+ C1 

C4 
J,0.1,. 

100µ/16V 

+ 
l-_..-'-11--...-~ OUTPUT 

R1 
1 

Ca 
0.1,.(M) 

470µ}16V 
Cs 

Fig. 2 

AL 
811 
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KA2201A LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 14 v 
Output Peak Current lo 1.5 A 
Power Dissipation pd 650 mW 
Operating Temperature Topr -20- + 70 oc 
Storage Temperature Tstg -40- + 150 oc 

ELECTRICAL CHARACTERISTICS 

Characteristic Symbol Test Conditions Min Typ Max I (Ta =25°C, Vee =6V, f=1KHz, A9 =600fl, Ai=120fl, AL =8fl unless otherwise specified) 

Unit 

Quiescent Circuit Current Ice V; =0 3.5 7.0 mA 
-- ----j--------j-------------------------j------- --------j-------~ -

Output Power Po THD=10% 0.45 0.5 W 
-- - ------------ - ---------~ -- - ----- ---j --- - -- ------- - -- -- --+-------- -------
Total Harmonic Distortion THD P0 =100mW 0.3 1.0 % ----:------------------ ------------------ - ·-- ---1- ------------ , ___________ _ 
Voltage Gain (Open Loop) A1,0 Rf=O 75 dB 

---- - - --•----- ---------- -----····----··---- ·---+----------- --------- -- ------ -- ---------+---- ----------
Voltage Gain (Closed Loop) Av I Rf=1200 33 36 39 dB 

I- - ----------------- -------------+--------------------- ---- ----------+- - -- --------
Input Resistance A; ' 5 Mfl 
---- ----- -+-- ----- ------------------------+------- -- -- -----j -+-- --- --

Ag=10Kfl 
BW (-3dB)=50Hz - 20KHz 

Output Noise Voltage 0.3 1.0 mV 
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KA2201B LINEAR INTEGRATED CIRCUIT 

O.SW AUDIO POWER AMPLIFIER 8 Dip Unit: mm 
The KA2201B is a monolithic integrated audio amplifier in 8 lead dual 
in the plastic package, designed for audio frequency class B amplifier. 

FEATURES 
•Wide operating supply voltage (3V-14V). 
• Medium output power. 

Po=O.SW at Vcc=6V, RL=8!1, THD=10%. 
•Low quiescent circuit aurrent (lcc=3.5mA: Typ). 
•Good ripple rejection. 
• Minimum number of external parts required. 

SCHEMATIC DIAGRAM 

TEST CIRCUIT 

C2 + 
100µ/16V 

INPUT u------< 

R1 
10K 

c8 SAMSUNG SEMICONDUCTOR 

I 
I 

+I CG ttz 47p/10V 
I 

' 

Fig. 2 

+ C7 

~· 
nn~ 

2.54 

C4 ';f7 0.1µ 

100µ/16V 

R2 
1 

C3 
0.1µ(M) 

RLS!l 
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KA2201B LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 14 v 
Output Peak Current lo 1.5 A 
Power Dissipation Pd 650 mW 
Operating Temperature Topr -20- +70 oc 
Storage Temperature Tstg -40- +150 oc 

I ELECTRICAL CHARACTERISTICS 
(Ta =25°C, Vee =6V, f=1KHz, Rg=600!l, RL =Bil unless otherwise specified) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Quiescent Circuit Current Ice V;=O 3.5 7.0 mA 
-----+-------------+-------+---+---- - -- ------

Output Power Po THD=10% 0.4 0.5 w 
+--------+-------------+----+------+----- t------

Total Harmonic Distortion THO Po=100mW 0.3 1.0 % 
------+-------------+--~ -+------l----------+---------

Voltage Gain (Open Loop) Avo Rf=O 75 dB 
-----+------------+----- +-~-+-------t-------------

Voltage Gain (Closed Loop) Av Rf=120!l 33 36 39 dB 

Input Resistance R; 5 Mil 

Output Noise Voltage VNo 
Rg=10K!l 
BW (-3dB)=50Hz-20KHz 

0.3 1.0 mV 
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KA2201N LINEAR INTEGRATED CIRCUIT 

1.2W AUDIO POWER AMPLIFIER 
The KA2201N is a monolithic integrated audio amplifier in 8 lead dual 
in the plastic package designed for audio frequency class B amplifier. 

FEATURES 
• Wide operating supply voltage (3V -16V) 
• Medium output power 

Po =1.2W at Vee =9V, RL =Bfl, THD=10% 
• Low quiescent circuit current (Ice =4mA: Typ) 
• Good ripple rejection 
• Minimum number of external parts required. 

SCHEMATIC DIAGRAM 

8 2 1 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

8 Dip Unit: mm 

DJ~~ L~ 
1 • L 4 -I 11.52 

~· mf ~ 
2.54 
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KA2201N LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value 

Supply Voltage Vee 16 
Output Peak Current lo 1.5 
Power Dissipation pd 1.25 
Operating Temperature To pr -20- + 70 
Storage Temperature Tstg -40-+150 

ELECTRICAL CHARACTERISTICS 
(Ta= 25°C, Vee= 9V, f = 1 KHz, R9 =600!J, R1=120!J, RL =B!J unless otherwise specified) 

Characteristic 

Quiescent Circuit Current 

Output Power 

Total Harmonic Distortion 

Voltage Gain (Open Loop) 

Voltage Gain (Closed Loop) 

Input Resistance 

Output Noise Voltage 

TEST CIRCUIT 

Symbol 

Ice 

Po 

THO 

Avo 

Av 

R; 

C2 + 
100µ/16V 

INPUT , ,_ __ ___, 

R1 
10K Rt 

c8 SAMSUNG SEMICONDUCTOR 

Test Condition 

V;=O 

THD=10% 
Vcc=9V, RL=4!J 
Vce=9V, RL=B!J 
Vcc=6V, RL=4!J 
Vcc=6V, RL=B!J 
Vcc=12V, RL=B!J 

----------- ----

Po=500mW 
----------------

Rt=O 

Rt =120!J 

---------

R9 =10K!J 
BW (-3dB)=50Hz - 20KHz 

+ 

Min 

0.9 

0.4 

33 

-----

C4 J 0.1µ 

C7 100µ/16V 

I 
I 
I 

I+ 
Csm 

47µ/10V T 
I 

Fig. 2 

Typ 

4 

1.6 
1.2 

0.75 
0.5 
2 

0.3 

75 

36 

5 
---------

RL 
an 

0.3 

vcc 

Unit 

v 
A 
w 
oc 
oc 

Max Unit 

12 mA 

w 
w 
w 
w 
w 

- ---------

1.0 % 

dB 

39 dB 

M!J 

1.0 mV 
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KA2206 LINEAR INTEGRATED CIRCUIT 

2.3W DUAL AUDIO POWER AMPLIFIER 
The KA2206 is a monolithic integrated circuit consisting of 2 channel 
power amplifier. It is suitable for stereo and bridge amplifier application 
of radio cassette tape recorder. 

FEATURES 
• High output power 

Stereo: Po=2.3W(Typ)atVcc=9V, RL=4!l. 
Bridge: Po=4.7W (Typ) at Vcc=9V, RL=8!l. 

• Low switching distortion at high frequency. 
• Small shock noise at the time of power on/off due to built-in muting 

circuit. 
• Good ripple rejection due to built-in ripple filter. 
• Good channel separation. 
• Soft tone at the time of output saturation . 
• Closed loop voltage gain fixed 45dB (Bridge: 51dB) but available 

with external resistor added. 
• Minimum number of external parts required. 
• Easy to design radiator fin. 

c8 SAMSUNG SEMICONDUCTOR 

12 Dip/F Unit: mm 
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KA2206 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 15 v 
Power Dissipation pd 4* w 
Operating Temperature Topr -20- +70 oc 
Storage Temperature Tstg -40-+150 oc 

• Fin is soldering with PCB 

ELECTRICAL CHARACTE:RISTICS 

I (Ta= 25°C, Vee= 9V, f=1KHz R9 =6000, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Operating Supply Voltage Vee 9 11 v 
Quiescent Circuit Current Ice V; =0, Stereo 40 55 mA 

Closed Loop Voltage Gain Av 
Stereo 

V;=-45dBm 
43 45 47 dB 

Bridge 49 51 53 dB 

Channel Balance CB Stereo -1 0 +1 dB 

Stereo 
RL =40, THD=10%, 1.7 2.3 w 

Output Power Po RL=BO, THD=10% 1.3 . w 
Bridge RL=80, THD=10% 4.7 w 

Total Harmonic Distortion THO 
Stereo 

Po=250mW, RL=4!l 
0.3 1.5 % 

Bridge 0.5 % 

Input Resistance R; 21 30 KO 

Ripple Rejection RR 
Stereo, Rg=OO, V,=150mV 

40 46 dB 
f=100Hz 

Output Noise Voltage VNo 
Stereo, R9 =00 0.3 1.0 mV 

Stereo, R9 =10KO 0.5 2.0 mV 

Cross Talk CT Stereo, Rg=10KO, Vo=OdBm 40 55 dB 
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KA2206 LINEAR INTEGRATED CIRCUIT 

'TYPICAL APPLICATION CIRCUIT: Stereo Amplifier 

100µ116V 
C2 

+ 

(polyester film capacitor) 

Fig. 2 

TYPICAL APPLICATION CIRCUIT Bridge Amp1mer 

C2100µ/16V 

~--+----+--........---ovcc 

+ + C5 
1000µ/16V 

Fig.3 
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KA2206 LINEAR INTEGRATED CIRCUIT 

VOLTAGE GAIN ADJUSTMENT 

1. Stereo application 

SG 

2. Bridge application 

i) Fixed voltage gain 
(Pin 9 connected GND directly) 

R1 
Av=20 logR;(dB) 

ii) Variable voltage gain 
(Rf and C1 connected with pin 9) 

R1 
Av=20 log --(dB) 

R2+Rt 

i) Fixed voltage gain (Pin 9 connected GND directly) 

R2 
Av =20 log-+ 6 (dB) 

R1 

ii) Variable voltage gain (Rf and C1 connected with pin 9) 
R2 Av =20 log ___ + 6 (dB) 

R1 +Rt 
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KA22061 LINEAR INTEGRATED CIRCUIT 

2.3W DUAL AUDIO POWER AMPLIFIER 
The KA22061 is a monolithic integrated circuit consisting of 2 channel, 
power amplifier. It is suitable for stereo and bridge amplifier application 
of radio cassette tape recorder. 

FEATURES 
• High output power 

Stereo: Po =2.3W (Typ) at Vee =9V, RL =4!l. 
Bridge: Po =4.7W (Typ) at Vee =9V, RL =8!l. 

• Low switching distortion at high frequency. 
• Small shock noise at the time of power on/off due to built-in muting 

circuit. 
• Good ripple rejection due to built-in ripple filter. 
• Good channel separation. 
• Soft tone at the time of output saturation. 
• Closed loop voltage gain fixed 45dB (Bridge: 51dB) but available 

with external resistor added. 
• Minimum number of external parts required. 
• Easy to design radiator fin. 

d2 SAMSUNG SEMICONDUCTOR •• 

12 Dip/F Unit: mm 
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KA22061 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 15 v 
Power Dissipation Pd 4* w 
Operating Temperature To pr -20- +70 oc 
Storage Temperature Tstg -40- +150 oc 

* Fin is soldering with PCB 

ELECTRICAL CHARACTERISTICS I (T.=25°C, Vcc=9V, f=1KHz, Rg=600r!, unless otherwise specified) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Operating Supply Voltage Vee 9 1~ v 
Quiescent Circuit Current Ice V; =0, Stereo 40 55 mA 

Closed Loop Voltage Gain 
Stereo 43 45 47 dB 

Av V1=-45dBm 
Bridge 49 51 53 dB 

Channel Balance CB Stereo -1 0 +1 dB 

RL =40, THD=10% 1.7 2.3 w 
Stereo 

Output Power Po RL =Br!, THD=10% 1.3 w 
Bridge RL =Br!, THD=10% 4.7 w 
Stereo 0.3 1.5 % 

Total Harmonic Distortion THO Po =250mW, RL =40 --·------1 
Bridge 0.5 % 

Input Resistance R1 21 30 Kr! 

Ripple Rejection RR 
Stereo, R9 =00, V, =150mV 

40 46 dB 
f=100Hz 

Stereo, R9 =00 0.3 1.0 mV 
Output Noise Voltage VNo 

Stereo, R9 =10KO 0.5 2.0 mV 

Cross Talk CT Stereo, R9 =10KO, V0 =OdBm 40 55 dB 
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·KA22061. LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT: Stereo Amplifier 

100µ116V 
C2 

+ 

RL 

(polyester film capacitor) 

Fig. 2 

TYPICAL APPLICATION CIRCUIT Bridge Amplifier 

~----+----+--------ovcc 

KA22061 

c8 SAMSUNG SEMICONDUCTOR 

Fig. 3 

C3 J;o.1s,. + + Cs 
1000,.116V 
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KA22061 

VOLTAGE GAIN ADJUSTMENT 

1. Stereo application 

SG 

2. Bridge application 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

i) Fixed voltage gain 
(Pin 9 connected GND directly) 

R1 
Av=20 logR;(dB) 

ii) Variable voltage gain 
(RI and C1 connected with pin 9) 

R1 
Av =20 log --(dB) 

R2+R1 

C• RL C6 

i) Fixed voltage gain (Pin 9 connected GND directly) 
R 

Av =20 log R~ + 6 (dB) 

ii) Variable voltage gain (RI and C1 connected with Pin 9) 
R 

Av=20 log R 2R + 6 (dB) 
1+ f 
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KA2209 LINEAR INTEGRATED CIRCUIT 

DUAL LOW VOLTAGE POWER AMPLIFIER 
The KA2209 is a monolthic integrated audio amplifier in 8 lead dual in 
the plastic package. It is designed for portable cassette players and 
radios. 

FEATURES 
• Wide operating supply voltage: Vcc=1.8V-9V 
• Low crossover distortion 
• Low quiescent circuit current 
• Bridge/stereo configuration 

BLOCK DIAGRAM 

Vee 

----f 2 ------. 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

8 Dip Unit: mm 

OUTPUT(1) 

OUTPUT(2) 
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KA2209 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 15 v 
Output Peak Current lo 1 v 
Power Dissipation pd 1.4 w 
Operating Temperature Topr -20- +70 oc 
Storage Temperature Tstg -40- +150 oc 

ELECTRICAL CHARACTERISTICS I (Ta =25°C, Vee =6V, f=1KHz unless otherwise specified) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Operating Supply Voltage Vee 1.8 15 v 
Quiescent Circuit Current Ice V;=O 9 mA 

Stereo 44 dB 
Closed Loop Voltage Gain Av 

Bridge 44 dB 

Channel Balance CB Stereo -1 0 1 dB 

Vce=fN, RL=4!l, THD=10o/o 0.4 0.65 w 
Stereo 

dutput Power 
Vcc=3V, RL=4!l, THD=100/o 0.11 w 

Po 
Vee=fN, RL=B!l, THD=100/o 0.9 1.35 w 

Bridge 
Vee=3V, RL=4!l, THD=100/o 0.35 w 

Stereo, RL=80, Po=0.2W 0.5 % 
Total Harmonic Distortion THO 

Bridge, RL=80, Pa=0.5W 0.5 % 
r----

Ripple Rejection RR Stereo, f=100Hz, C3 =100µF 24 30 dB 

Output Noise Voltage VNo Stereo, 20Hz - 20KHz 0.5 2.0 mV 

Cross Talk CT Stereo, f=1KHz 50 dB 

Input Resistance R1 100 KO 
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KA2209 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 1: STEREO 

Vee 

INPUT1 

8 C4 470µ 

+ f" C1 R3 RL 
100" 4.7 

INPUT2 
6 

5 Cs _4701< r· R4 
Rt.. 

4 4.7 

Fig. 2 

TEST CIRCUIT 2: BRIDGE 
vee 

100µF 

2 

7 
INPUT 

C4 

l'' B R2 RL 

4.7 
+ C1 

6 10µ 

3 

Cs 

r· R3 

4 + C2 4.7 

10µ 

Fig. 3 
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KA2210 LINEAR INTEGRATED CIRCUIT 

5.5W DUAL POWER AMPLIFIER 
The KA2210 is a monolithic integrated circuit consisting of 2 channel 
power amplifier. It is suitable for stereo and bridge amplifier application 
of car stereo. 

FEATURES 
• 2 channel amplifier: 5.5Wx2 (typ). 
• Minimum number of external parts required. 
• Small shock noise at the time of power on/off and good starting 

balance .. 
• High ripple rejection ratio: 46d8 (typ). 
• Good channel separation. 
• Small residual noise. (Rg=O) 
• Included various kinds of protectors. 
• Thermal protector. 
• Surge and over-voltage protector. 
• Vee and output short protector. 

BLOCK DIAGRAM 

POWER AMP GND 

NF1 

NF2 

Fig. 1 

ci5 SAMSUNG SEMICONDUCTOR 

12 Sip H/S Unit: mm 

2.54 120.~ 

L 
~==4 

. 29.6 ~ ~1 
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KA2210 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Maximum Supply Voltage 
Vee max 1 25 v 

(Quiescent) 
Maximum Supply Voltage 

Vee max 2 18 v 
(with Signal) 
Surge Voltage (t;;; 0.2 sec) Vee (Surge) 50 v 
Maximum Output Current 

lo peak 3.5 A 
(1 Channel) 
Power Dissipation Pd max 15 w 
Operating Temperature To pr -20-+75 oc 
Storage Temperature Tstg -40-+150 oc 

ELECTRICAL CHARACTERISTICS 
(Ta=25°C, Vec=13.2V, RL=4!J, f=1KHz R9 =6000, 100x100x1.5mm3 Al H/S) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Operating Supply Voltage Vee 10 13.2 16 V 
----+------+--------------j------j-----·r--------r·-·····-1 

Quiescent Circuit Current Ice V; =0, Stereo 75 150 mA 
l-------------~----1-----------+----+---+---+----1 

Output Power Po THD=10% 5.0 5.5 W 

Voltage Gain Av 49.5 51.5 53.5 dB 
1--------------+-------+--------·-·-----+----·· ···+-···--·· 

Total Harmonic Distortion THD Po =1W 0.15 1.0 % 
1-------------t-------r------------j-----j----t-·---··---t-- -·-----

Input Resistance R; 30 K!J 
1--------------+------+-----------+-----+----i--··- ---

R9 =0 .. 0.6 1.0 mV 
VNo 1-------~------c----t-----t----t--·---1 

R9 =10K!J 1.0 2.0 mV 
Output Noise Voltage 

1-----------·----+---·-+-·---·--------+-·-··-·+---I----- -·----1 
Ripple Rejection Ratio 

Channel Separation 

RR R9 =0, V, =200mV, f,=100Hz 46 dB 

Sep R9 = 10K!J, V0 =0 dBm 45 55 dB 
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KA2210 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT: STEREO 

POWERGND + 

KA2210 
(AV=51.5d8) 

+ 220µ 
16V 

APPLICATION CIRCUIT: BRIDGE 

47µ 
+ 

c8 SAMSUNG SEMICONDUCTOR 

Fig. 2 

Fig. 3 

+ 

100µ 
10V 

vcc 

0.1µ 

+ 100µ 4.7 10.1µ 

• polyester film capacitor 

4.7 

RL40 

'0.1µ J 

1000µ 
10V 

0.1µ J RL40 

•mylar capacitor 

RL40 
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KA2212 LINEAR INTEGRATED CIRCUIT 

0.5W AUDIO POWER AMPLIFIER 
The KA2212 is a monolithic integrated audio power amplifier in 9 lead 
single in line plastic package, designed for audio frequency class B 
amplifier. 

FEATURES 
• Suitable for portable radio, cassette tape recorder. 
• Medium output power. 

Po =0.SW {Typ) at Vee =6V, Rt =80, THD=10%. 
• Wide operating supply voltage range (3.SV -14V). 
• Low quiescent circuit current. 
• Excellent thermal stability. 

SCHEMATIC DIAGRAM 

R1 

19 Sip Unit: mm 

R14 

f----21.84----j 

·~ ~~:nt.25 
1 .1 05]~ 

2:54 -j 1.25 
-3.00 

1-----21.84~==1 

~ 

------f 016 

R16 

L.....+---1----+---+---+-t--,.__--+--+----+----~l>--{5 

3 4 

Fig. 1 
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KA2212 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 14 v 
Power Dissipation pd 750 mW 
Operating Temperature Topr -20- + 70 oc 
Storage Temperature Tstg -40-+150 oc 

ELECTRICAL CHARACTERISTICS 
(Ta= 25°C, Vee= 6V, RL = Sfl, R9 = 600fl, Rf= 68fl, f = 1 KHz, NAB, unless otherwise specified) 

Characteristic Symbol Test .Conditions Min Typ Max Unit 

Quiescent Circuit Current Ice V;=O 14 mA 

Voltage Gain (Open Loop) Ava Rf=O!l 60 75 dB 
·-------+-----------------+-----+----+-------+-------

Voltage Gain (Closed Loop) Av Rf=68fl 47 50 52 dB 
l----------------+-----1---------------+-----+---+-----+-----j 

Output Power Po THD=10% 0.45 0.5 w 
Total Harmonic Distortion THD Po=100mW 0.3 1.0 % 

Input Resistance R; 15 K!l 
-------+----------t----------t-----+----+---·----

Output Noise Voltage 

TEST CIRCUIT 

C2 

C1 
220P 

VNo 

c10 

100µ116V 

+ 

qs SAMSUNG SEMICONDUCTOR 

Rg=10K!l 
BW (-3dB)=50Hz-20KHz 

0.4 1.0 mV 

Fig. 2 

+ Cs 
470µ/16V 

+ C1 
47µ110V 

Ce 
+ 470µ116V 

1--------.--t-11-------~-o OUTPUT 

Cs 
0.068µ 

AL 
80 
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KA2212 

~ 
" w 
~ 
!:i 
g 
...:: m 
:!!. 
~ 

I-
:> 
0. 
I-
:> 
0 
a: 
w 

~ 
0. 

VOLTAGE GAIN-FREQUENCY 

100 

90 

80 

:I 
50 

40 -

30 

20 

10 

0.7 

0.6 

0.5 

10 235100 235 1K 23510K 23100K 

f CHz), FREQUENCY 

POWER OUTPUT-FREQUENCY 

LI 

[ 0.4 
-~ I 

:.: :=:-~:H+t[_,, 11:~-~-:=1H1-+-+-+ +ttt -H+Hl-_-_-++--i-+-+-+1:::11. ==::::: 
0 ~ l i l l 

102351002351K 23510K23100K 

I (Hz), FREQUENCY 

POWER OUTPUT-SUPPLY VOLTAGE 

f---+-THD;;10%-+--+----1-+--t--t--+---+___, 
f---+-l=1KHz 

3 4 9 10 11 12 13 14 15 

Vee (V), SUPPLY VOLTAGE 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

100 

~ 3 

~ 2 

~ 10 
!,! 

~ 5 
::E 
!11 3 
:i:: 2 

g 
I- 1.0 

! 
Q 
:i:: 
I- 3 

0.1 

TOTAL HARMONIC DISTORTION-FREQUENCY 

10 2 3 5 100 2 3 5 1K 2 3 5 10K 2 3 100K 

f (Hz), FREQUENCY 

POWER OUTPUT-INPUT VOLTAGE 

i---~~:~r +-+-t-;<J"f+---+---+-+-+-H-1-+.j 
C----Av =50de+-1--4f-IA++---+---+-+-+-H-Hj 

10 100 

V1 (mV), INPUT VOLTAGE 

TOTAL HARMONIC DISTORTION-POWER OUTPUT 

r-- Vcc=6V 
r-- RL=80 

r-- Av=SOdB 

I 
f-10KHz 

C-100Hz 

Jill] 
O.D1 2 3 5 0.1 2 3 5 1.0 2 3 5 10 

Po (W), POWER OUTPUT 
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KA2212 

OUTPUT NOISE VOLTAGE-GENERATOR RESISTANCE 

z 
0 

2.0 

1.6 

~ 1.4 

iii 
~ 1.2 

ffi 1.0 

~ 
~ O.B 

... ! 0.6 

~ 0.4 

0.2 

100 2 3 5 1K 2 3 5 10K 2 3 5 100K 

Ro (0), GENERATOR RESISTANCE 

POWER DISSIPATION-SUPPLY VOLTAGE 

10 11 12 13 14 

Voe (V), SUPPLY VOLTAGE 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE 

30 

- --- --· ---

I 

J ' 
! 

I 
I 

! 

10 12 14 16 

Vee (V), SUPPLY VOLTAGE 

POWER DISSIPATION-POWER OUTPUT 

10 r-----J---+·t--i +c-

AL =80 -t-t-tti-t------t------t---t--t-i -t--H-tt---t----t---1 
1--------l f = 1KHz ++++++----+------1--+-+-+-++++----+-l----' 

~ 

i 
1

.o F*ll~ll~i 2l 5 

C [-'-------:j;;.'11..-l"'j-tttl±~l;;C;;C"'-9;::.;:~;;;;i-=-~....._~.;:-~.;.::; ffi 3 I __.,; 

~ 2 l"'--~_J+--~'l"'l"'f-H1[6V_t---+--f--t-f'Ni-/---t---+--J .. vr 
~ 0.1 4V b. 
cl: 

r----~-+--+-+-+++++--+-r-+-+-+++++--+____,'--< 

O.D1 2 3 0.1 2 3 1.0 2 3 

Po (W), POWER OUTPUT 
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KA2212 LINEAR INTEGRATED CIRCUIT 

External Components (Refer to test circuit) 
C1: Noise filter 

C2: Input coupling capacitor 
The recommended value for this capacitor is 3.3/.(F. 
If made too small, low frequency characteristic is a change for the worse. Too large a capacitance value will in crease 
rise time when power is applied and may generate noise due to the charging current when the volume control is adjusted. 

Ri. C3: Feedback components 
The variation of closed loop gain is depending on this component which are determined as follows. 

R1= 20K (dB) 
Av 

Where fL: low cut-off frequency 
Av: closed loop gain 

C4: Compensation capacitor 
The high cut-off frequency is determined by C4, which contributes to suppress the oscillation at the higher frequency 
range. 

Cs, Cg: Oscillation supression 
The mylar capacitor is be used for Cs to get a better characteristic for temperature and the frequency. 

C5: Output coupling capacitor 
It decides output power level of low frequency. 

C1: Bootstrap capacitor 
In case of low value reduced rated output power and increased distortion at low frequency. 

Ca: Ripple filter for power supply 
The large value is required to get an excellent ripple characteristic under the line operation but the small one can be 
used with the battery. 

C10: Filter capacitor 
Rejects power line hum. 
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KA2213 LINEAR INTEGRATED CIRCUIT 

ONE CHIP TAPE RECORDER SYSTEM 14 Dip HI'S Unit: mm 
The KA2213 is a monolithic integrated circuit consisting of preamplifier, 
ALC circuit, power amplifier in 14 dual in line package with heat sink. 

FEATURES 
• Suitable for play and recording mono cassette tape recorder. 
• Wide operating supply voltage range (4V -12V). 
• High gain preamplifier and power amplifier. 
• Output power of power amplifier state 

P0 =1W at Vcc=6V, RL=40, THO= 10%. 
• Soft tone quality at the time of output saturation. 
• Wide ALC range and small variation in output voltage. 
• Small shock noise at the time of power on/off due to built-in 

preventive circuit. 
• Variable monitor capability due to recording amplifier consisting 

of preamplifier alone. 
• Minimum number of external parts required. 

BLOCK DIAGRAM 

PHASE 

6.5 ° 

1:~14 8 1---l<f>2.1or_L7 
. ~ 0 

0 ci 

1 ~ 1--1.2 7 I- 2.5 

~ ~~ 
2.54 

COMPENB.A:rlON PRE IN ALC OUT PRE GND DECOUPLE DECOUPLE Vee 

PRE NF PRE OUT ALC IN POWER IN POWER NF BOOTSTRAP POWER OUT 

Fig.1 

c8 SAMSUNG SEMICONDUCTOR 

0 
TAB 

POWER 
GND 

·eorroM VIEW 
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KA2213 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 13 v 
Power Dissipation pd 

1.2 w 
2.25* w 

Operating Temperature Topr -20- +70 oc 
Storage Temperature Tstg -40- +150 oc 

* Mounted and soldered on a 50mm x 50mm copper foil of PCB 

ELECTRICAL CHARACTERISTICS 
(Ta= 25°C, Vee= 6V, f = 1KHz, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Vcc=6V, V;=O 18 30 mA 
Quiescent Circuit Current Ice 

Vcc=9V, V;=O 23 40 mA 

Preamplifier 

Voltage Gain (Open Loop) Avo Open loop 85 dB 

Voltage Gain (Closed Loop) Av Closed loop, Play 40 dB 

Output Voltage Vo THD=1%, Play 0.9 1.2 v 
Input Resistance R; 21 30 Kil 

Equivalent Input Noise Voltage VNI Play 1.0 2.0 µV 

ALC Input Level ALC THD=1%, Play -20 -12 dBm 

Power Amplifier 

Voltage Gain (Closed Loop) Av R1=51!1 43 45 47 dB 

Vee =6V, AL =41l, THD=10% 0.7 1.0 w 
Output Power Po Vcc=7.5V, RL=41l, 

1.0 1.5 w 
THD=10% 

Vcc=9V, Ri.=41l, THD=10% 1.7 2.2 w 
Total Harmonic Distortion THO Po=250mW 0.3 1.5 % 

Input Resistance R; 30 Kil 

Output Noise Voltage VNo Ag =10Kll 0.6 1.8 mV 

Ripple Rejection RR Ag =OD, V, =150mV, f=100Hz 40 45 dB 
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KA2213 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

C2 C3 

R1 

SG 

IN60x2 

TEST CIRCUIT 

Characteristic SW1 SW2 SW3 SW4 sws SW6 SW7 sws Test 
Point 

Ice on on off on on off off 

R10 
300K 

Test Method 

Test circuit current 
e----+---+---->----+-----+---+----+--+-----+------+---------------- ---·-. - -·- - --- -· 

~ 
a. 
E 
<( 

j 

Av 2 off off off on on off off A. D Av=20 log Vo/V; (dB) 

Po 2 off off off on on off off D Test output vo'tta:ge at THD: 1o~/~ 
+-----+---+---+---+-----+-

TH D 2 off off off on on off off D Test TH D at output voltage V 0 = 1 V 
r----r----t---t----+----t---+-----t---+----+-

on Off off on on off off D Test output noise voltage 

off RR on off off on on D 
RR=20 log V,0 /150 (dB) 
Test output ripple voltage (Vro) 

off 
t-----+------+----+---+-----+---+----+--+----+--+------+----··------·-- -----------· 

(jj 
~ 

Avo 

Vo 

off off 

off off 

on off 

off on 

on off off A.B Avo = 20 log Vo/V; (dB) 

on off off B 
Test output voltage at THD = 1 % 

a. 1--------+---+-----+-----+----+----+---+----+---+----+------------------ ---

off on off on on on off c Convert output noise voltage 
at R9 =2.2KO, VN1 =VNofAv 

E 
"'!= 
~ 
a.. f-----+---+---f----t----t---+-----+---+----+--+------------ ---·· - -··---- -

ALC 
Input 
level 

off off off off 

c8 SAMSUNG SEMICONDUCTOR 

off off on A.B Test input voltage at TH D = 1 % 
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KA2213 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT 
1. Mono cassette tape recorder 

MIC 

Fig. 3 

2. Radio cassette tape recorder 
1000p 

2.2K 4.7trh 

MIC.J. 

R/P Head 

Fig. 4 

qs SAMSUNG SEMICONDUCTOR 

~------.----y vee 
+ 

1000,, 

.-------.------u vee 

.....---- to Radio 

+ 
1000µ 

SP 

SW1 to SW4 (PLAY/REC SW): PLAY 
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KA2213D LINEAR INTEGRATED CIRCUIT 

ONE CHIP TAPE RECORDER SYSTEM 
The KA2213D is a monolithic intergrated circuit consisting of preampli­
fier, ALC circuit, power amplifier in 16 dual in line package. 

FEATURES 
• Suitable for play and recording mono cassette tape recorder. 
•Operating supply voltage range (4V;....9V). 
• High gain pre-amplifier and power amplifier. 
• Output power of power amplifier 

P0 =0.8W (typ) at Vcc=6V, Rt= 80, THD=10%. 
• Soft tone quality at the time of output saturation. 
• Wide ALC range and small variation in output voltage. 
• Small shock noise at the time of power switch on/off due to built­

in preventive circuit. 
• Variable monitor capability due to recording amplifier consisting 

of preamplifier alone. 
• Minimum number of external parts required. 

BLOCK DIAGRAM 

PHASE 

16 Dip 

COMPENSATION PAE IN ALC OUT PAE GND DECOUPLE DECOUPLE Vee 

2 8 

9 

PRE NF PAE OUT ALC IN POWER IN POWER NF BOOTSTRAP POWER OUT 

"BOTTOM VIEW 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

Unit: mm 

GND 
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KA2213D LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 
I 

Characteristic Symbol Value Unit 

Supply Voltage Vee 10 v 
Power Dissipation pd 900 mW 
Operating Temperature Topr -20-+70 oc 
Storage Temperature Tstg -40- +150 oc 

ELECTRICAL CHARACTERISTICS 
(Ta =25°C, Vee =6V, f=1KHz unless otherwise specified) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Quiescent Circuit Current Ice Vee =6V, V; =0 18 30 mA 
r--------------'-----~----------~--~--~·--~~ 

Preamplifier 
r-----------~----~----------~--~--~·--,-~~ 

Voltage Gain (Open loop) Avo Open Loop 85 dB 
r-------------+-----r-------·~·----r-----t----+--------t----

Voltage Gain (Closed Loop) Av Closed Loop, Play 40 dB 
f--------------+--~--+----· ·-··-

Output Voltage V0 THD=1%, Play 0.9 1.2 V 
r-------------+----·---r----------c-----t--·~i-------r-----

1 nput Resistance R; 21 30 K!.l 

Equivalent Input Noise Voltage VN1 Play 1.0 2.0 µV 

ALC Input Level ALC THD=1%, Play -20 -12 dBm 

Power Amplifier 

Voltage Gain (Closed Loop) Av R1 =51!1 43 45 47 dB 
c---------------+·----·--+----------+---·~-+----+------+--·----

Output Power Po Vcc=6V, RL=8!.l, THD=10% 0.4 0.5 W 
r------------- ------+----------r-----+-----+- - -r-----1 

Total Harmonic Distortion THD Po =250mW 0.3 1.5 % 

Input Resistance R1 30 K!.l 
~-~·-----------+--~---+-----------+------i---·-+----+----

Output Noise Voltage VNo R9 =10K !.l 0:6 1.8 mV 

Ripple Rejection RR R9 =0, V, =150mV, f=100Hz 40 45 dB 
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KA2213D LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

SG 

B 20-20KHz 

~ 

TEST METHOD 

Characteristic SW1 SW2 SW3 SW4 SW5 

Fig. 2 

Rs 4.7µ 
+ 

IN.60x2 

SW6 SW7 SW8 Test 
point 

Ice on on off on on off off 
r--- - . ·-+----1---- ·--~ -- ------- - -- -- -- ---+----j --··---j--· --

R16 
300K 

Test Method 

Test circuit current 

~ ~-----+--2 __ -+-_o_ff---1_o __ ff ____ o_ff---1_o_n __ +--_o_n __ +--_of_f--+_o_ff_..._ ~.o_+_!-~.:_~~o~_yorv__;(~B) 
I ~ Po 2 off off off on on off off D_ Test_<>Ut_Put\f()_lt~~~-at TH0=10% 

<C THO 2 off off off on on off off O Test THO at output voltage Va =1V 
~ --·-··--·-+----- -----4-------- -- -·--+---+------+-----+------+----------·----------

~ VNo -~n _
1 

()f~-i _o_f_f _t-_()_~ on off off__,__o __ -+--li __ e_st_o_utput noise voltage 

RR on off off on on off off 0 ~e~~:~~~~ ~;~~~~~~t~~e (Vro) 
---1 -------1----+---C-----iC---- +---·-+------ +------+----- -- - ---------------· 

Ava 1 off off on off on off off A, B Ava =20 log Vo/V; (dB) 
----+----+---+-----+-----+---t-----1-------+---- -----t .. -- -- -------·--

Qi 
~ 

Vo 
a. -------
E 

off 

off 

off off on on off 

on off on on on <f 
2:> 
(L 

f---·----t---r-------t---t---j------j------- ---·----

ALC 
Input 
Level 

off off off off 

c8 SAMSUNG SEMICONDUCTOR 

off off 

off B 
Test output voltage at TH0=1% 

--------t-------j-----

off C 
--- ---- +---· 

Convert output noise voltage 
at R9 =2.2K!J, VN1=VN0/Av 

on A, B Test input voltage at TH0=1% 

J 

95 

I 



KA2213D LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT 1: Straight Cassette 

2.2K 

MIC.J 

~ SW1 

SW2 

MIC 

Fig. 3 
SW1 to SW4 (PLAY/REC): PLAY 51 

APPLICATION CIRCUIT 2: Radio Cassette 

MIC.J 

RIP Head 

t------- to Radio 

SW1 to SW4 (PLAY/REC SW) PLAY 

Fig. 4 
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KA2220 LINEAR INTEGRATED CIRCUIT 

EQUALIZER AMPLIFIER WITH ALC 
The KA2220 is a monolithic integrated circuit consisting of a preampli­
fier and ALC circuit for cassette tape recorder. 

FEATURES 
• Low noise amplifier. 
•Wide operating supply voltage range (3.5V-14V). 
• High output voltage. 
• Low distortion. 
• Wide ALC range. 
• KA2220 ST: Good ALC pair characteristic for stereo tape recorder. 

SCHEMATIC DIAGRAM 

2 

R1 Rs 

R4 

R3 01 

Fig.1 

TEST CIRCUIT 
R1 12K 

C2 + 
33µ16.3V 

9 Sip 

r--------21.84----< 

tu --2184---j 

9 

R7 

8 

Os 

7 

Ra 

5 

VCC=5V 

"PIN 4: ALC IN 
R4 loOK Fig. 2 PIN 6: ALC OUT 
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Unit: mm 
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KA2220 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 15 v 
Power Dissipaiton pd 200 mW 
Operating Temperature To pr -20-+70 oc 
Storage Temperature Tstg -40- + 125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta= 25°C, Vee= 5V, AL= 5.1 KO, Ag= 6000, f = 1 KHz, NAB, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Quiescent Circuit Current Ice V; = 0, ALC OFF 1.4 2.0 mA 

Voltage Gain (Open Loop) Avo 66 69 dB 

Voltage Gain (Closed Loop) Av Vo=0.7Vrms 33 35 37 dB 

Output Voltage Vo THD=1% 0.7 1.0 v 
Total Harmonic Distortion THO Vo=0.2V 0.1 % 

Input Resistance A; 60 100 KO 

Equivalent Input Noise Voltage VNI 
Ag =2.2KO, NAB 

1.0 µV 
BW ( - 3dB) = 15Hz- 30KHz 

ALC Transistor Saturation Voltage VsAT 75 100 mV 

ALC GRADE BINNING TEST CIRCUIT 
~--.....---------ovcc-sv 

68K 

r----------, 12K AC VOLT I 
I V METER 

l 
VB 

VA 5.6K 

l l 
100 

I 
I 

L - - - - - - - - __ J 

Fig. 3 

Test condition: S.G output level should be adjusted to be 13.8mV of the AC voltmeter reading (V8) when the D.U.T is not con­
nected from the test circuit (Vee =5V, VA =1.16V, Ta =25°C) 
ALC RANK is defined as ALC-G.R=201og Vs2Ns1 
where 
Va1: AC voltmeter reading when the D.U.T is not connected 
V82: AC voltmeter reading whn the D.U.T is connected 
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KA2220 LINEAR INTEGRATED CIRCUIT 

ALC-G.R BINNING TABLE 

Symbol 
Av (dB) ALC Grade (dB) 

f------------------------- ---------------

KA2220 A 
KA2220 B 
KA2220 C 
KA2220 D 
KA2220 E 
KA2220 F 

KA2220 H 
KA2220 J 
KA2220 K 
KA2220 L 
KA2220 M 
KA2220 N 

----- +-- --

Min Max Min Max 

-16.0 -20.0 
-18.5 -22.5 
-21.0 -25.0 
-24.0 -28.0 

33 35 

-27~ -31.0 
-30.0 -34.0 

---- ---------+- -----------1-------------+---

- 16.0 -20.0 
-18.5 -22.5 
-21.0 -25.0 
-24.0 -28.0 

34 36 

-27~ -31.0 
-30.0 -34.0 

----------------------------+----- -----+----- - -- --------------+------------ ------

KA2220 P 
KA2220 R 
KA2220 S 
KA2220 T 
KA2220 U 
KA2220 V 

35 

External Components (Refer to test circuit) 
C1: Input coupling capacitor 

37 

- 16.0 -20.0 
-18.5 -22.5 
-21.0 -25.0 
-24.0 -28.0 
-27.0 -31.0 
-30.0 -34.0 

The recommanded value is 10µF. If made too small, low frequency characteristic should be changed for the worse, too 
large a capacitance value will increase rising time when power is applied. 

C2 : Ripple filter for power supply 
The large value required to get an excellent ripple characteristic under the line operation, but sometime make smaller 
for starting time short. 

C3: Bypass capacitor 
Short emitter resistor on AC and prevents AC signal from feedback to input. 

C4 : Output coupling capacitor 
c. is determined as follows. 

c. 

fL: low cut-off frequency 
RL: load resistance 

C5: Phase compensation capacitor. 
Prevents from high frequency oscillation by phase error when feedback deeply. 

C5, R3, R.: Equalizer network 
Closed loop voltage gain determined by these components in relation to the internal resistance at pin 3. 

R1: Filter resistance. 

R2: Collector resistor of first stage transistor of IC 
Low voltage characteristic can be improved by adjusted this resistance. 
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KA2220 

VOLTAGE GAIN-FREQUENCY 

20t---+-~-+mt--+-H-+-H+1+-+-+-++l++ll--+-+~-

10t---+-~-+mt--+-H-+-H+1+-+-+-++l++ll--+-+~-

10 23 5100 23 5 1K 23510K 23100K 

I (Hz), FREQUENCY 

OUTPUT VOLTAGE-INPUT VOLTAGE 

10 r:--=r Jr: f-+tttt--+-+-+++IH+t--+-+-t-++++tl 

5 .. j Vcc=SV 
1 ~5.1KO 

3\-----H~++++---+--+-+++++H----+-+-+-+++4~ 

0.1 2 3 5 1.0 2 3 5 10 2 3 5 100 

V1 (mV), INPUT VOLTAGE 

VOLTAGE GAIN-SUPPLY VOLTAGE 

~ 80 t---t----\C----\---t---t--t----+--1 -~ vr::-g 60 t---f----jl----j---t--+--t---t---l 

f 
~ 40 r1-1=:l=::+:::::t:;;;;;~;;;;;~-1 

Av 

20t----j---l--+--+--+--+--+--l 

2 4 6 10 12 14 16 

Vee (V), SUPPLY VOLTAGE 
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LINEAR INTEGRATED CIRCUIT 

TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE 

10 

~ 3 

'" 2 

~ 1.0 

I 
~ 
~ 0.1 

l 
!i! 
.. 3 

0.01 

2.0 

1---vcc-sv [ 
f--RL=5.1KO 

~ 

tf ~}I, 
~ 

....... ~~ 

0.1 5 1.0 2 3 

Vo (V), OUTPUT VOLTAGE 

OUTPUT VOLTAGE-SUPPLY VOLTAGE 

1.8 t---+-+--+-+--+--+---1--+--t---l 
.RL=5.1KO 

1.s 1---l ~~~~+----l-+-1--+-=....,""i'H'----l 
~ w 1A t---+-+-----+-=,j,.-""'f'---t-----1-+-l--l 

~ ~ g 1.2 . .Ll 
~ 1.0 v-f-#--+--+---+-+--+--+---\--.+--t---j 

~ o.e 1---+--+---+-+--+--+----+--+--t---j 

a I 
~ 0.6 1---+--+---+-+--+--+----+--+--t---j 

0.4 t---+-+--+-+--+--+---1--+--t---l 

0.2 1---+-·-+---+-+--+--+---\--.+--t---j 

4 5 6 7 8 9 10 11 12 13 14 

Vee (V), SUPPLY VOLTAGE 

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE 

2.4 .------,----,-~--,---,---,---,----, 

.. 2.0 
i5 
II! 
:::> 
~ 1.6 
:::> 
Ii! 
ll 
!Z 1.2 
w 
lil w 

~ o.e 

l 
l! 0:4 

0 
0 4 10 12 14 16 

·Vee (V), SUPPLY VOLTAGE 
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KA2220 

INPUT IMPEDANCE-Fl'IEQUENCY 

1---1-vcc =5V ----1--+t-tttttt--+--+-1-ttt---+-+++tttt1 
f--+-RL =5.1KJlo..,,_1..i.:~-t++ttttt------t-tt-1Htttt--+-t++-ttttt 

10 23 5 100 23 5 1K 23 510K 23100K 

I (Hz), FREQUENCY 

TYPICAL APPLICATION CIRCUIT 

R/PHead 

+ 
100µ/6.3V 

150p 

c8 SAMSUNG SEMICONDUCTOR 

220 

3300p 

LINEAR INTEGRATED CIRCUIT 

Fig. 4 

EQUIVALENT INPUT NOISE VOLTAGE 
- GENERATOR RESISTANCE 

--t- -- - .. 

----t=1 

-+--+-,-+-t+rH ---- -j--

0.1 ,__~~~~~~~~~~~~~~~ 
100 2 3 5 1K 3510K23 5 100K 

Ilg (0), GENERATOR RESISTANCE 

100 

+ 
470µ/10V 

o.r----POWER 

120 

SW: play 
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KA2221 LINEAR INTEGRATED CIRCUIT 

DUAL LOW NOISE EQUALIZER AMPLIFIER 
The KA2221 is a monolithic integrated circuit consisting of 2 channel low 
noise amplifiers and regulated power supply for car stereo. 

FEATURES 
• Suitable for car stereo. 
• Low noise amplifier. 
• Voltage regulator included. 
• Good ripple rejection. 
• High channel separation (65dB Typ). 
• Minimum number of external parts required. 

SCHEMATIC DIAGRAM 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

8 Sip Unit: mm 

i----21.84 
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KA2221 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 18 v 
Power Dissipation pd 200 mW 
Operating Temperature Topr -20- +70 oc 
Storage Temperature Tstg -40- + 125. oc 

ELECTRICAL CHARACTERISTICS 
(T8 =2500C, Vee=12V, RL=10KO, f=1KHz, NAB, unless otherwise specified) 

I Characteristic Symbol Test Conditions Min Typ Max Unit 

Quiescent Circuit Current Ice V;=O 6.0 9.0 mA 

Voltage Gain (Open Loop) Ava 65 80 dB 

Voltage Gain (Closed Loop) Av Vo=0.5Vrms 33 35 37 dB 

Output Voltage Vo THD=1% 0.6 1.0 v 
Total Harmonic Distortion THO V0 =0.5Vrms 0.1 0.3 % 

Input Resistance R; 150 KO 

Equivalent Input Noise Voltage VN1 
R9 =2.2KO 

1.0 2.0 µV 
BW ( - 3dB) = 15Hz - 30KHz 

Cross Talk CT R9 =2.2KO 50 65 dB 

TEST CIRCUIT 
150 

Fig. 2 
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KA2221 
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OUTPUT VOLTAGE-INPUT VOLTAGE 
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KA2221 LINEAR INTEGRATED CIRCUIT 

External components (Refer to test circuit) 

c, (C3): Noise filter 
These capacitors prevent from radio interference in the strong electric field. The recommanded value is 1000pF. 

C2 (C4): Input coupling capacitor 
The recommanded value is 10µF. If made too small, low frequency characteristic should be changed for the worse, 
too large value will increase rising time when power is applied. 

Cs (C10): Negative feedback capacitor 
The lower cut-off frequency depends on the value of these capacitors, and determined as follows. 

Cs (C10) 

fL: Low cut-off frequency 
If the value of these capacitors are made larger, the starting time of amplifier is more delayed. 

C1 (Ca): Output coupling capacitor 
The recommended value is 10µF. 

R2, R3, Cs (R4, Rs, Ce): Equalizer network 
The time constants of standard NAB characteristic are follow. 

Tape speed 9.5cm/sec 

Ca(R2+R3) 3180µsec 
R2, Cs 90µsec 

R, (Ra): Feedback component 
The closed loop gain is determined approximately by the following relationship. 

c8 SAMSUNG SEMICONDUCTOR 

A,= 20 log 2101 (dB) 
RNF 

Z101 = R2 + R3//Cs 

4.75cm/sec 

1590µsec 
120µsec 
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KA2222 LINEAR INTEGRATED CIRCUIT 

DUAL LOW NOISE EQUALIZER AMPLIFIER 
The KA2222 is a monolithic integrated circuit cosisting of 2 channel 
preamplifier in 8 pin dual in line package. 
Minimum operating voltage is 2.5 Volt, thus it is stuitable for low voltage 
application. 

FEATURES 
• Suitable for mini cassette tape recorder. 
•Low noise (VN1=1.0µV: Typ). 
• High channel separation. 
• Good channel balance. 
• Minimum number of external parts required. 

SCHEMATIC DIAGRAM 

R' R3 

03 

02 

R1 

01 

' 
01 

I 
I 

I I I * * * 02x4 I I I 
I I I 
I I I 
I ' I 

2 

•• 

C1 

7 

QC SAMSUNG SEMICONDUCTOR .. 

04 

R4 

RB 

Fig. 1 

R7 

07 

Ra 

8 Dip Unit: mm 

~··1: 
rrrt3~ 

2.54 

4 

R9 

5 

6 3 
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KA2222 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 7.5 v 
Power Dissipation pd 200 mW 
Operating Temperature Topr -20- + 70 oc 
Storage Temperature Tstg -40- + 125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta= 25°C, Vee= 4V, RL = 10K!l, Rg = 6000, f = 1KHz, NAB, unless otherwise specified) 

I Characteristic Symbol Test Conditions Min Typ Max Unit 

Quiescent Circuit Current Ice V;=O 2.0 6.0 mA 
-··----·· 

Voltage Gain (Open Loop) Avo 65 80 dB 
-~----- ·---

Voltage Gain (Closed Loop) Av Vo=0.2V 33 35 37 dB 
--·-·· 

Output Voltage Vo THD=1% 0.4 0.7 v 
Total Harmonic Distortion THO Vo=0.2V 0.1 0.3 % 

--- --

Input Resistance R; 150 K!l 
-- -- --1 

Equivalent Input Noise Voltage VNt 
R9 =2.2K!l 

1.0 2.0 µ.V 
BW ( - 3dB) = 15Hz - 30KHz 

Cross Talk CT R9 =2.2K!l 50 65 dB 

TEST CIRCUIT 

·l------ovcc=4V 

RL10K 

Fig.2 
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KA2222 

90 

80 

70 

20 

w 5 
~ 
!J 
~ 2 

lli 

OUTPUT VOLTAGE-INPUT VOLTAGE 

r--t-V~=4V-1-+-1-tt-1-W----<-1--H-+=----+--1--1-W+ll1 
f---t--.Rl =10KO -t-++-H+ij<---+-+-MH+++f---+--+-H-+Hil 

l---t-~~=~~~~/1KHz-+-+~*----+--++-H++tt---t--+-+-l-ttHi 

r y 

O.Q1 2 3 5 0.1 2 3 5 1.0 2 3 5 10 2 3 5100 

V1 (mV), INPUT VOLTAGE 

VOLTAGE GAIN-FREQUENCY 

2 3 5 100 2 3 5 1K 2 3 5 10K 2 3 5 100K 

I (Hz), FREQUENCY 

EQUIVALENT INPUT NOISE VOLTAGE 
-GENERATOR RESISTANCE 

~ 1ot===E==!=EE=EE:E:===:t=E:J=::EE:t±E=::=t:]=l=J:EEl1l 
!; 
~ 5 1----+-i-+4+.M+----+--+-++++++i=+:tt~m 

!z 3 
~ 2 t----t--+-1--rl 

~ 
5 to ~=t±~Etl-~~'3=Effi±E=:t:j£El:l:t @ I= 

~ 51---+-+-H-H+,+---+-+-+-4-f~ 
~ 3 

0.1 ~~-+-~~+--~~+--~~-~~~~ 
100 2 3 5 1K 2 3 10K 2 3 5 100K 

Ro (0), GENERATOR RESISTANCE 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

10 

z 
Q 3 

~ 2 

Q 1.0 
!,l 
z 
~ 5 
a: 
~ 3 
_, 2 

~ • 0.1 

~ 
~ 5 

0-01 

TOTAL HARMONIC DISTORTION 
-OUTPUT VOLTAGE 

-+---+ 
--I---

f---Vcc=4V 
!----RL=10KO 

Ag=6000 

--AV=~rKHz ' I I 
c-==.:l=-
~- t =1 +--+-

1--==f 1---- --~---,--+--" -

i 
~I I I i 

(____ -+-
f=100Hz =r 

l"10KH z I 

Jr 
,]KHz I 
[ 

I 
I 

I 

I 

0.1 1.0 10 

20 

30 

"' _, 40 
~ 

"' "' 0 
a: 50 C,) 

iii' 
l!. 
t; 

60 

70 

1.8 

1.6 

~ 1.4 

l!i 
~ 1.2 

~ 1.0 
!; 
~ 0.8 

~ 
~ 0.6 

0.4 

0.2 

Vo (V), OUTPUT VOLTAGE 

CROSS TALK-FREQUENCY 

2 3 5 100 2 3 5 1K 2 3 5 10K 2 3 5 100K 

I (Hz), FREQUENCY 

OUTPUT VOLTAGE-SUPPLY VOLTAGE 

Vee (V), SUPPLY VOLTAGE 

108 



KA2222 

VOLTAGE GAIN-SUPPLY VOLTAGE 
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QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE 

5.0 

f--·--+---+--+--+---+--+---+-·-+---t---i 

!!: 40 ---1 ·~----+--+-------+- +-+--+-+--+------1 
~. ~ 
- >----+---+·-------- -----1----t---l---t---l--_,,,F---I 
~ I_/ 
B 3.a r~ 
~ z1 
~ A71 f3 2.0 17 

5 ~ i ~ -+--+--+--+---+--+---+--+-----1 

E 
~ 1.0 f---+--f----1-----1--+-----l---t-----l--+------1 

.2 

Fig. 3 

4 

Vee (V), SUPPLY VOLTAGE 

56K 
0.039µ 

0.039µ 

SW (PLAY/REC): PLAY 

109 

I 



·KA2223 LINEAR INTEGRATED CIRCUIT 

SCH GRAPHIC EQUALIZER AMPLIFIER 
The KA2223 is a monolithic integrated circuit consisting of operational 
amplifier five resonant circuit with active filter, and it is suitable for radio­
cassette tape recorder, car stereo or music center audio system. 

FEATURES 
• Tone control with independent adjustment of each band through 

external capacitor. 
• Gain control through external variable resistor. 
• Increasing the bands by adding resonant circuit or using two 

KA2223 in series. 
• Low noise (VNo = 7 µ,V: Typ. Flat). 
• Low distortion (THD=0.02% Typ. f=1KHz Flat). 
• Large allowable input (V;,,; 2.3V: Typ, Vee =9V, f=1KHz Flat). 

SCHEMATIC DIAGRAM 

GND BIAS Vee OUTPUT NF INPUT 

Fig. 1 

cii SAMSUNG SEMICONDUCTOR 

16 Dip Unit: mm 

NFS BASES 

1.2K 
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KA2223 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 20 v 
Output Current lo 50 mA 
Power Dissipation pd 700 mW 
Operating Temperature . Topr -20- +75 oc 
Storage Temperature Tstg -55- +125 oc 

(Ta=25°C, Vcc=9V) 

ELECTRICAL CHARACTERISTICS I 
Test 

Characteristic Symbol 1------~------- Min Typ Max Unit 
t(Hz) Condition 

Quiescent Circuit Current Ice 3.0 5.2 8.0 mA 

Flat Av(Flat) 1K - 3.8 - 0.8 2.2 dB 

108 7.2 9.7 11.2 dB 
---·[---· -------·---1----1-·-+----+-----J 

343 7.2 9.7 11.2 dB 
Boost ' Av (Boost) 1------·-+--------+-----+---1-----+--___, 

1.08K V;=-10dBm 7.2 9.7 11.2 dB 

3.43K 11.2 dB 7.2 9.7 
C------i ------·-+----+-----+----+---__, 

Voltage Gain 10.8K 11.2 dB 7.2 9.7 
f--------+----+------+------+---1-----+---+---~ 

108 -12.8 -11.3 -8.8 dB 

343 -12.8 -11.3 

-12.8 -11.3 

-12.8 -11.3 

-12.8 -11.3 

0.02 0.1 % 

7.0 
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KA2223 LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT 1 

OUTPUT 

vee 

3.3µ 10K 

100Kx7 

Fig. 3 Resonant frequency fp= ______ _ 

APPLICATION CIRCUIT 2 

Vee OUTPUT 

10K 

KA2223 KA2223 

0 0 

INPUT 46Hz 61.5Hz 343Hz 615Hz 1.0SKHz 3.43KHz 6.15KHz 10.SKHz 15.87KHz 
100Kx10 

Fig. 4 
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KA2223 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT 

vee OUTPUT 

+ 
47µ 3.3µ 

+ 

1000p 

14 13 12 11 10 I 
KA2223 

0 

INPUT 100Kx5 
+ 

108Hz 343Hz 1.0BKHz 3.43KHz 10.BKHz 

Fig. 2 
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KA2224 LINEAR INTEGRATED CIRCUIT 

DUAL EQUALIZER AMPLIFIER WITH ALC 
The KA2224 is a monolithic integrated circuit consisting of dual equalizer 
amplifier with ALC, and it is suitable for stereo radio cassette. 

FEATURES 
• Dual equalizer amplifier with built-in ALC circuit. 
• Recording amp available because of high gain characteristic 

(Variable monitor possible). 
• Good channel separation (Sep=50dB Typ). 
• Quick stabilization after power on. 
• Capable of direct meter driving and ALC transistor. 
• Good ALC response balance between channels. 
• Wide operating supply voltage range (4V -13V). 

BLOCK DIAGRAM 

DC 

ALC 
IN 

ALC 
OUT2 

ALC 
OUT1 

IN2 

10 

IN1 

cii SAMSUNG SEMICONDUCTOR 

NF2 

NF1 

PC2 

PC1 

Fig. 1 

14 Dip Unit: mm 

OUT2 Vee 

14 

OUT1 GND 
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KA2224 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol value Unit 

Supply Voltage Vee 14 v 
Power Dissipation pd 600 mW 
Operating Temperature Topr -20- + 70 oc 
Storage Temperature Tstg -40- +125 oc 
ALC TR Maximum Current 3.5 mA 

ELECTRICAL CHARACTERISTICS 
(T.=25°C, Vcc=5V, RL=10KO: play, RL=6800: Recording) I Characteristic Symbol Test Conditions Min Typ Max Unit 

Circuit Current Ice V;=O 4.5 10 mA 

Voltage Gain (Open Loop) Avo 85 dB 

AV1 Play 40 dB 
Voltage Gain (Closed Loop) r--

Av2 Record 58 dB 

Output Voltage Vo THD=1%, Play 0.9 1.2 v 
Total Harmonic Distortion THO Vo =0.5V, Play 0.1 1.0 % 

Input Resistance R; 21 30 KO 

Equivalent Input Noise Voltage VN1 
BW(-3dB) 

1.0 2.0 µ,V 
=20Hz- 20KHz 

Cross Talk CT Rg=2.2KO 40 50 dB 

ALC Range V1=-60dBm, Record 35 45 dB 

ALC Balance V;=-20dBm, Record 0 2.0 dB 

ALC Distortion V1=-20dBm, Record 0.5 2.0 % 
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KA2224 

TESR CIRCUIT 

S1-2 

1 

TEST METHOD 

Characteristic S1 S2 S3 S4 

LINEAR INTEGRATED CIRCUIT 

SS S6 
Test 
Point 

Test Method 

off Ice 
f-----------+-----+----+---+-----+---+---t-----+--------------

2 off off off 

on off off off A,B 

----- ---------+------·--+-----+-----
TH D 1 

t-----------+-----+----t-·----+---t----+---+----+·--------------- ---------

CT 

ALC Range 

81-1 81-2 
1 2 
2 1 

2 

off on 

·--------

off on 

off off 2 

off off B 
Measure crosstalk of amp 1,2 
at output voltage Vo =0 dBm 

. -+----+--·- ·---- ----i --· -- - ----· 

off on 

on off 

C Convert output noise voltage 
at 1KHz gain when A9 =2.2K!:J 

Input voltage range from when input 
B voltage v, = -60dBm until output 

voltage Vo goes up 3 dB. 
i-------------+-------+---+-----+----+----+-------f----+ ----------

ALC Balance off off 2 

ALC Distortion off off 2 

c8 SAMSUNG SEMICONDUCTOR 

on off 

on off 

Output voltage Vo level difference of 
B amp 1, 2 when input voltage 

v, = -20dBm is applied. 

B 

---·---

Measure distortion factor when input 
voltage v, = -20dBm is applied. 
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KA2224 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT 

MIC.J. 2.2K 

1 
~ Radio 

2.2K Tape Radio 

Fig.3 

GENERAL OPERATING CONSIDERATIONS 

1. Closed loop voltage gain 

Fig. 4 
SW on: play 

off: record 
A. Playback amplifier 

z 
Av=20 log - (dB) at f=1KHz, Av=42dB (Typ) Z=R1//(R2 +C2) 

Rf 

B. Recording amplifier 

R1 
Av=20 log - (dB) at f=1KHz, Av=58dB (Typ) 

Rf 

c8 SAMSUNG SEMICONDUCTOR 

f) SP 

R 

200 
Vee 

Tuner R 

SP 
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KA2224 LINEAR INTEGRATED CIRCUIT 

2. ALC circuit 

A3 

Fig. 5 

The ALC circuit is consist of TR,, TR2 and some external components. The output level of amplifier is rectified by exter­
nal circuits. Since this DC level is applied to the ALC input terminal (Pin 7), the impedance between collector and emitter 
of TR1 is available to change its value, therefore pre-amplifier input level can be controlled. 

3. Oscillation suppression 

10 l.033µ AL 

Fig. 6 

If the closed loop gain of amplifier is designed lower than 40dB, the circuit should be compensated by connecting of 10pF 
between pin 3 and pin 2, and of 0.033;iF (mylar)+10!l to the load end. 
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KA2224 

10 

w 
"' 1.0 
~ 
g 
!:; 

~ 
0 

~ 
0 0.1 
> 

.0.01 

OUTPUT VOLTAGE-INPUT VOLTAGE 

f:= VCC=SV 

r-- AL=10KO 

1--
Ro=6000 
Av=40dB/1KHz 

.....+"" V:;:F= 

f=100Hz 

v 1KH~ 

v 4 
19Kttz_ 

~ I 

v ii i 
0.1 2 3 5 2 3 5 10 2 3 5 100 

V1 (mV), INPUT VOLTAGE 

TOTAL HARMONIC DISTORTION-SUPPLY VOLTAGE 

10m~~mm 
l==J=~~~~~v-1---+---+-+---+-+--+-1----1 

~ t-------+-_Av ,,,4ode-f----+---+-+---+-+--+--+---1 
Ii' 2 t--+-RL=10KO-f----+---+-+---+-+--+--+---I 

~ 
0 1

·
0 ~i~~I~~~~~E~~~I~~~ ~ ~ 

~ 5 f----tt-f----+---+-+---+--+--+-+--+--f-----1 
:& 
~ 3 f----Hf---f----+---+-+---+--+--+-+--+--f-----1 

x 2 f----+-!--j--+---+-+---+--+--+-+--+---+f-----1 

g 
.... 0.1 

! 
c x 
~ 3 f----+---+--+---+-+---+-+--+--+--+---+-~ 

0.01 
10 11 12 13 14 

Vee {V), SUPPLY VOLTAGE 

VOLTAGE GAIN-FREQUENCY 

10 2 3 5 100 2 3 5 1K 2 3 5 10K 2 3 5 100K 

f (Hz), FREQUENCY 

qs SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE 

!------Vee= 5V 
f------RL =10KO 

f------ ~~ =~~~~/1KHz +++.1----1----1--1--1-++-l-l-I 

0.Q1 c_ __ ..__L__L_J_.LLLLL--_j_--L__...LL.L_L.LlJ 

0.1 1.0 10 

~ ~-f----+---+rz_~z,__.,_-+---+-+-7-S.-J-+--+---+ § 
f2 ,. ..... ,1-_._n--1~+--+--+-17~-J-l.sv--+-+---1 ~ 

·llJ A sv ~ 1.0 THO 0.1 ~ 
! ~ 
c ~ 
i!: 
~ 

0.1 L--+---+-+---+--+--+-+--+--L--+---+--' 0.01 
-100 -80 -60 -40 -20 

V1 (. V ), INPUT VOLTAGE 

EQUIVALENT INPUT NOISE VOLTAGE 
·GENERATOR RESISTANCE 

100 1=--=r -r 

20 

f--vee=5V 
f---Av=40dB+l-+---+-f-++++++l---+-+-+-1-H.++ 
f-~-AL=10KO ++U--1--+-'~.J..Ll+---+--+-+-.LLLLL 

I-· ' 

0.1 L__J_--+i-+-.L.LLLLl _ _L__L..L.l...l..LllL _ _J__L_.L.L.J..U.J.J 

100 2 3 5 1K 2 3 5 10K 2 3 5 100K 

R, (0), GENERATOR RESISTANCE 
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KA2224 

RIPPLE REJECTION-SUPPLY VOLTAGE 

I 
VCCR = 150mVrms/120Hz ::==rn 

[·-_r~ 1 1- ~I-
~ 

i 
a: 
a: -30 

-+ 
-40L----+---~-~---'----L--~ 

1 3 

2 10 

Vee (V), SUPPLY VOLTAGE 

12 14 

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE 

10 12 14 16 18 20 

Vee (V), SUPPLY VOLTAGE 

OUTPUT VOLTAGE-AMBIENT TEMPERATURE 

I ' 
e--+--+---+--+-vcc=14V~ -+--~ ----

7.SV 

i 

I ---i J ;_____ ---i - l sv l -
--- I - f-1KHz, Rc-10KO --t-----1 - ---t- i---- ---

_'. THID-"'1"fof A_"'"40dB_ -, - I 

l . ' 
-20 20 40 60 80 

T• (°C), AMBIENT TEMPERATURE 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

-20 

""-40 
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I! 
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() 
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t; -80 

-100 
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,~IM~l I 1' 
I ~ I i 11 i I ! 11:'~ 

l 1 
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I i I I I 
1
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1 l 
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I (Hz), FREQUENCY 

CENTER POINT VOLTAGE, ·SUPPLY VOLTAGE 
OUTPUT VOLTAGE-SUPPLY VOLTAGE 
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.. RL=10KD f--­

Av=40d~B · 
THD=1% 
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0 L-~-+-~-~~--'----'---'---L-~ 0 
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KA2225 LINEAR INTEGRATED CIRCUIT 

DUAL PREAMPLIFIER FOR 3V USING 
The KA2225 is a monolithic integrated circuit consisting of dual equalizer 
amplifier, and it is suitable for 3V stereo radio cassette. 

FEATURES 
• High open loop gain: 85dB (typ) (Vcc=3V, f=1kHz). 
• Non-necessary the input coupling capacitors. 
•Operating supply voltage range: Vcc=1.6V-5V. 
• Good channel seperation: 60dB (typ). 

BLOCK DIAGRAM 

OUTPUT (L) Vee 

RIPPLE FILTER 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

16 Dip Unit: mm 
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KA2225 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 7 v 
Power Dissipation pd 750 mW 
Operating Temperature To pr -25-+75 oc 
Storage Temperature Tstg -40- +75 oc 

ELECTRICAL CHARACTERISTICS 
(Ta=25°C, Vcc=3V, f=1KHz) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Circuit Current Ice V;=O 2 3.4 mA 

EOpen Loop Avo 70 85 dB 
Voltage Gain Ci<IB~d Loop Av 40 dB 

Output Voltage Vo THD=1% ~ 05 
0.8 v 

Total Harmonic Distortion THO Vo=0.1V, 0.07 0.5 % 
--

Output Noise Voltage VNo 
Rg =2.2K!J, Av =40dB 

0.14 0.22 mV 
BW=50Hz - 20KHz 

f--- --~---------1 ----
Cross Talk CT R9 =600!], Vo= -10dBv 60 dB 

Muting Attenuation ATT VMuTE=1V 43 dB 

Input Resistance R; 20 30 K!J 

TEST CIRCUIT 

Avoo 
S1-2 L---.1......_. _ _.,,., _________ ..._...2+~------!--+-~ OUT (R) 

5.6K 180K 1_µ 

AV~>--~~___.-~---W.~-_J 10k 

A VO 0 $4-2 0.022µ 3.3µ 10K 

Fig. 2 
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KA2225 

APPLICATION CIRCUIT 

+ 

0.022µ 

LINEAR INTEGRATED CIRCUIT 

1µ 

Fig. 3 

+ 
47µ 

METAL 
0 

390K 

LINE OUTPUT 

• Capacitor C, and C2 may be required for preventing a instability caused by the pattern layout or interference of external 
high frequency singal. 
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KA2226 LINEAR INTEGRATED CIRCUIT 

DUAL EQUALIZER AMPLIFIER WITH ALC 
The KA2226 is a monolithic integrated circuit coni;isting of dual equalizer 
amplifier with ALC, and it is suitable for stereo radio cassettes. 

FEATURES 
• Dual equalizer amplifier with ALC circuit. 
• High open loop voltage gain: 85dB (typ). 
• Recording amplifier available because of high open loop voltage 

gain. 
• Non-necessary any diode or transistor for ALC. 
•Good channel separation: 60dB (typ). 
• Good ALC response balance between channels. 
• Wide operating supply voltage range: Vee =3V -13V. 

BLOCK DIAGRAM 

OUTPUT (L) BUF OUT (L) 

16 Dip 

~l:.·~ 11~ 

2.54 

vee GND 

.-~~~~~~~~~-115>--~~~~---<14>--~~--1 

DET 

--~~~~~~~~~-1101--~~~~---< 

OUTPUT(R) BUFOUT(R) 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

Unit: mm 
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KA2226 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

l ! 
I 

Characteristic Symbol Value Unit 
I : 

Supply Voltage Vee 14 v 
Power Dissipation Po 750 w 
Operating Temperature Topr 

I 
-20- + 70 oc 

Storage Temperature Tstg I -40- + 125 oc 
l 

ELECTRICAL CHARACTERISTICS 

I (Ta= 25°C, Vee= 5V, RL = 1 OK!l (play), I= 1 KHz unless otherwise specified) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Circuit Current Ice V;=O J 4.8 10 mA 

Open Loop Avo 85 dB 

Voltage Gain Closed Loop 
Av1/Av2 40/58 dB 

Play/Record 

Output Voltage Vo THD=1%, Play 0.8 1.0 v 
Total Harmonic Distortion THO V0 =0.5V, Play 0.1 1.0 % 

Input Resistance R; 20 30 Kil 

Equivalent Input Noise Voltage VNI BW (-3dB)=30Hz - 20KHz 1.4 2.2 ,,v 
Cross Talk CT R9 =2.2K!l, Vo= -10dBv 60 dB 

ALC Range V; = -60dBm, Record 35 45 dB 

ALC Balance V; =-20dBm, Record 0 2.0 dB 

ALC Distortion V; =-20dBm, Record 0.5 2.0 % 

ALC Voltage Vo (ALC) 
V;=-20dBm, Record 

0.5 v 
R9 =2.2K!l 

Muting Attenuation ATI 50 dB 
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KA2226 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

~ 
117 ~b 56 

S2-1 

51K 

------...(151-------1 

DET 

i-----1131-----

RIPPLE FILTER 

22µ 

,~:r.:r 

B.P.F 
30Hz-20KHz 

.---++---_..,llV-----+-------l+---lW\l~-----+---------102 

22 10µ 10µ 10K 

S2-2l µ t-¥flt--tJ-----O --o----+----------------------fB2 
0.033µ S3-2 10K 

470µ 

Fig. 2 

Vee 
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KA2226 LINEAR INTEGRATED CIRCUIT 

TEST METHOD 

Characteristic S1 S2 S3 S4 

Ice 2 off off on 

SS S6 

off off 

Test 
Point 

Test Method 

--··-------+-----+----t----t----+-----+---+------r---------------·--·----·-----~·- ---

Ava on off on off off A,B 
Ava =20 log ValV;(dB) with Input 
VoltageV;, Output Voltage at Va 

-------r----t---·--t----t-----r----t----t----r----------.-~--· 

Av 1 off on on off off A,B Av=20 log V0/V;(d8) 
·-··- -----+-----+----+---·+--- ·--+-----+-- - ··------------------- ------·--

Vo off on on off off B 
Measure Output Voltage Va 
atTHD=1% 

1------------+-----+---+---+---+---+---t----+-----------------

TH D 1 off on on off off B Measure Distortion Factor at Va =0.5V 
--- ----+---+----+---+---+---+-------·+--··-------·-------·--

CT 
Sl-1 Sl-2 

1 2 off on on off off 8 Measure Crosstalk of AMP L, R 
2 1 at Output Voltage V0 =OdBm 

----·-------l------1--f----+---+--~--+---+---+----------- ·-·· -· ·-··· 

R L off C Convert Output Noise Voltage 
2 1 at 1KHz Gain When R9 =2.2Kn 

2 off on on 

r------- ··-- +--- -----i --- --i--+----+---·-+··-------··----------·------ .. 
Input Voltage Range from When 

ALC Range 1 off off off 2 1 off C Input Voltage V;=-60dBm Until 
Output Voltage V0 Goes Up 3dB 

r----------r-------j---j---j---j----j--j----j-----r---------

Output Voltage Va Level Difference of 
ALC Balance off off off 2 1 off c AMP L, R When Input Voltage V; =-20d8m 

is Applied 
c---------j----·----t---t----t----t----t--- t-----j-----t--· -------·---- --- ·----··------ ·-----··-------

ALC Distortion 1 off off off 2 1 off C Measure Distortion Factor When Input 
Voltage V; =-20dBm is Applied 

r----------c------+--r---+---+--~-r---r-----r-------------·-·-- ·--··· ·-

Muting 
Attenuation 

off on on off on 

qs SAMSUNG SEMICONDUCTOR 

D ATT=20 log Vo (M)!Vo 
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KA2227 LINEAR INTEGRATED CIRCUIT 

DUAL EQUALIZER AMPLIFIER WITH ALC FOR 
CAR 
The KA2227 is a monolithic integrated circuit consisting of 2 channel low 
noise dual equalizer amplifiers with ALC, muting circuit, and regulated 
power supply for car stereo. 

FEATURES 
• Suitable for car stereo. 
• Dual equalizer amplifier with ALC circuit. 
• High open loop voltage gain: 85dB (typ). 
• Recording amplifier available because of high open loop voltage 

gain. 
• Non-necessary any diode or transistor for ALC. 
• Good channel separation: 60d8 (typ). 
• Good ALC response balance between channels. 
• Wide operating supply voltage range: Vcc=6V-18V. 
• Good muting attenuation: 50d8 (typ). 

BLOCK DIAGRAM 

OUTPUT(L) BUFOUT(L) 

.-~~~~~~~--115 i--~~~~~--1 

OUTPUT(R) BUFOUT(R) 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

16 Dip Unit: mm 

16 9 1~ 

1;:::: ]Il n;-i-" 
1 ---1 f--1.52 8 ~ 
f---~194==;1 

~ili~ 
~ ~ ~ ~ ~ ~ Jt254 

vee 
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KA2227 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 18 v 
Power Dissipation pd 750 mW 
Operating Temperature Topr -20- +70 oc 
Storage Temperature Tstg -40-+125 oc 

* Mounted and soldered on a 50mmx50mm copper foil of PCB 

ELECTRICAL CHARACTERISTICS 
(Ta=25°C, Vcc=9V, RL=10K!l (play), unless otherwise specified) 

Test Condition Characteristic Symbol Min Typ Max Unit 1 
I 

Circuit Current Ice V;=O 6.0 10 mA 
f------------,------------·---+-------+------------- --+---------+-----+----

Open Loop Avo 85 
------- -------j--------------------· - ---- . - -·· -----j--- . -- -·t-- ------

Voltage Gain Closed Loop 
40/58 dB 

Play/Record 
---------------~------- ------- -----------------+--·-·-·-- ---------

Output Voltage V0 THD=1%, Play 0.8 2.0 V 
f- . - --------· ------------·--··----··--------1--- ---------+-------+--

Total Harmonic Distortion THO V0 =0.5V, Play 0.1 1.0 % 
--------------··-· ---- +--·· ---+-------- -- ·-. 

Input Resistance R; 20 30 
!---·-· -- ------+----------------

CT 

Equivalent Input Noise Voltage 
f----------------------;-

Cross Talk 

BW(-3dB)=30Hz-20KHz 1.4 

R9 =2.2Kn, Vo=1ociBv - --r -----1 60 
-- - - -- -- -- --- ---1 -

ALC Range 
f------------ ···------·--·-·--+ 

V;=-60dBm, Record 35 45 
····--j-· -····--------------------j---·-------- --j·---- --

ALC Balance V; =-20dBm, Record O 
---+-----+-

ALC Distortion V; =-20dBm, Record 0.5 

K!l 
·-+--

2.2 µV 
j---- --- - t---------

d B 

dB 
-

2.0 , dB 
+-- --

2.0 % 
··--- .... -----i----------r----------------j-------- --I. -------j ---- . f---· -----·1 

ALC Voltage Vo (ALC) V; =-20dBm, Record 
R9 =2.2K!l -------------------· +---------- t--- ... --------- ----

0.5 v 
1-- --- ---j----

Muting Attenuation l ATT l 50 dB 
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KA2227 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

R 0.033µ S3-1 
56 

$2-1 ~ 81 

01 

+ vee 
220µ 

]100µ 

22µ 

OET 

$5 0.47µ 4.3K 

Jrf~, S4 

l 8.P.F 

30Hz-20KHz 

02 
+ 10µ 

"f 
10,, 10K 

S3-2 

!-----0 82 

470µ 

Fig. 2 
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KA2227 LINEAR INTEGRATED CIRCUIT 

TEST METHOD 

Characteristic $1 $2 $3 $4 SS $6 
Test 

Test Method 
Point 

Ice 2 off off on off off 

Avo 1 on off on off off A,B 
Avo =20 log Vo/V; (dB) with Input 
Voltage V; , Output Voltage at Vo 

Av 1 off on on off off A,B Av=20 log Vo/V;(dB) 

Vo 1 off on on off off B 
Measure Output Voltage Vo 
atTHD=1% 

THO 1 off on on off off B Measure Distortion Factor at Vo =0.SV 

81-1 81-2 
Measure Crosstalk of AMP L, R 

CT 1 2 off on on off off B 
2 1 

at Output Voltage V0 =OdBm I 
R L Convert Output Noise Voltage 

VNI 2 off on on off c 
2 1 at 1KHz Gain When R9 =2.2KO 

---

Input Voltage Range from When 
ALC Range 1 off off off 2 1 off c Input Voltage V; =-60dBm Until 

Output Voltage Vo Goes Up 3d8 

Output Voltage Vo Level Difference of 
ALC Balance 1 off off off 2 1 off c AMP L, R When Input Voltage V; =-20dBm 

is Applied 

ALC Distortion 1 off off off 2 1 off c Measure Distortion Factor When Input 
Voltage V; =-20dBm is Applied 

Muting 
1 off on on off on D ATT=20 log Vo (M)/Vo Attenuation 
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KA2241 LINEAR INTEGRATED CIRCUIT 

AM/FM IF SYSTEM 
The KA2241 is a monolithic integrated circuit consisting of four individual 
amplifiers and voltage regulator. 

FEATURES 
• Suitable for AM/FM Radio. 
• Wide operating supply voltage range (3.SV -10V). 
• Low power dissipation. 
• High AM AGC figure of merit. 
• High dynamic AMR-FM radio detection. 
• High amplifier gain. 
• AM/FM signal meter driver circuit included. 

BLOCK DIAGRAM 

16 Dip 

AMP IV AMP IV AM AGC AMP AMP 111 AMP II 
S-METER Vee OUT BY PASS OUT IV IN IN OUT 

AMAGC AMPlll 
IN OUT 

TEST CIRCUIT 

VTG 
REG 

di SAMSUNG SEMICONDUCTOR •• 

AMP II AMP I AMP I BY PASS GND 
IN OUT IN 

Fig. 1 

Unit: mm 
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KA2241 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 16 v 
Power Dissipation pd 

I 
600 mW 

Operating Temperature Topr -20- + 70 oc 
Storage Temperature Tstg -40- + 125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta= 25°C, Vee= 5V, unless otherwise specified) 

I Characteristic Symbol Test Conditions Min Typ Max Unit 

Regulator Output Voltage Vreg V;=O 2.7 3.0 3.3 v 

FM Section (f=10.7MHz, ~f= ±22.5KHz, fm=400Hz) 

Quiescent Circuit Current Ice V;=O 8 10 mA 

Input Limiting Sensitivity v, (lim) 
-3dB Point from Vo 

40 46 dBµ 
(V,=80dBµ) 

Detector Output Vo V1 =80dBµ 60 90 mV 

Total Harmonic Distortion THO V1 =80dBµ 0.2 1.0 % 

AM Rejection Ratio AMR 
V;=80dBµ, 

40 50 dB 
AM: 30% Mod, 1KHz 

Signal to Noise Ratio S/N V1 =80dBµ 60 70 dB 

V1 =0dBµ 0 
Meter Output Voltage VM v 

V1 =80dBµ 0.8 

AM Section (f = 455KHz, Im = 400Hz, 30% Mod) 

Quiescent Circuit Current --1 Ice V1 =0 8 10 mA 
--- -- -------- ·- - ----- --

Max Sensitivity v, (sen) V0 =10mV 20 26 dBµ 
---------

Detector Output Vo V1 =60dBµ 75 110 mV 

THD1 V1 =60dBµ 0.3 2.0 
Total Harmonic Distortion % 

THD2 I V1 =80dBµ 1.4 3.0 

Signal to Noise Ratio S/N I V1 =60dBµ 45 55 dB 
------------------

V1 =0dBµ 0 
Meter Output Voltage VM ------ ------ v 

V1 =80dBµ 0.65 
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KA2241 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT 

0.022µ 

AM OUT Fig. 3 

COIL SPCIFICATION 

1. T1 © 
® 
© 

3.T3 [~[ 

4. T4 ~~ 

Co (pf) 

180 

Co (pf) 

50 

Co (pf) 

50 

Co (pf) 

30 

c8 SAMSUNG SEMICONDUCTOR 

f (KHz) 

455 

f (MHz) 

10.7 

f (MHz) 

10.7 

f (MHz) 

10.7 

Oo (%) 

80 

Oo (%) 

90 

Oo (%) 

100 

Oo (%) 

110 

TURNS 

6-4 3-2 

33 36 

TURNS 

1-2 2-3 

9 4 

TURNS 

4-2 2-3 

5% 7 

TURNS 

4-6 1-2 

1 8 

2-1 

110 

4-6 

2 

1-5 

5Y, 

2-3 

8 

Seoul Jupa 
SJ-015-472 
0.07mm¢ UEW 

Seoul Jupa 
SJ-015-239 
0.1mm¢ UEW 

SeoulJupa 
SJ-015-474 
0.1mm¢ UEW 

Seoul Jupa 
SJ-015-463 
0.1mm¢ UEW 
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KA2241 LINEAR INTEGRATED CIRCUIT 

(FM Section) 
SIGNAL METER OUTPUT VOLTAGE-INPUT VOLTAGE AM REJECTION RATIO-INPUT VOLTAGE 

w 

" 
0.9 

:!i 0.8 g 
~ 0.7 
0. ... 
::> 0.6 
0 

ffi ti 0.5 

:I! 

~ 0.4 

" c;; 0.3 

~ 0.2 

0-01 0.1 10 

(AM Section) 
V1 (mV), INPUT VOLTAGE 

OUTPUT VOLTAGE-INPUT VOLTAGE 

0,01 0.1 10 

VE (mV), INPUT VOLTAGE 

100 

100 

TOTAL HARMONIC DISTORTION-INPUT VOLTAGE 

o.1.~~~~~~~~-~'-'-'-~-~~-

0-01 0.1 10 100 

Vi (mV), INPUT VOLTAGE 

c8 SAMSUNG SEMICONDUCTOR 

-20 
Q 

~ -30 
z 
~ -40 

;a -50 
a: 
:I! -c -60 -

ii 
~ -70 

~ 
-80 

-90 

-100 ~~~~-~~~-~~~-~~= 
0-01 0.1 10 100 

V1 (mV), INPUT VOLTAGE 

SIGNAL METER OUTPUT VOLTAGE-INPUT VOLTAGE 

1.0 

0.9 
w 

" ~ 0.8 

g 
0.7 ... 

llJ ~ [ I 
I 

-

VCC=5V 
'1 t IT 

f=455KHz 
f--

I I i 
+-- I--- j 

:::> 
0. ... 0.6 :::> 
0 
a: w 0.5 ... 
w 
:I! ... 0.4 .. 
z 

" 0.3 iii 

~ 
~ 0.2 
> 

0.1 

i 
f-.. " 1V -, I I 

I ' f- +-- --- +· I I 
--+-

lll' ~II :! I 
f- v 1, 

111 

! I I 
-v1 I I I I 

~-1 H I 
I 

11 

T l j - -

rr l }1 I i ,l 
0.01 0.1 10 100 

V1 (mV), INPUT VOLTAGE 

SIGNAL TO NOISE RATIO-INPUT VOLTAGE 

-10 -:m '1 
'1 T, i 1

111 , 1H T' 
Q -20 

~ -30 
w 
!!! 
~ -40 

~ -50 

~ 
~ -60 

l-70 
z 
;n -80 

-90 

i 
--- I~-

~- 11-----+-r . 

~ I 1 
--,--

e-1-r- ~ i 
wt ,--+-I . 

I- ll--
!Vcc=5V 

I- t-. 1=455KHz 
30% Mod 
fm=~~Hz 

I 
-100 

O.o1 

lWll 
0.1 

- i 1 ii 
I+- . 

l -- i 

l I 

i 

' I 
--

ii 
I i I 

10 

Vi (mV), INPUT VOLTAGE 

I 

' 

i j 

] I !11 

1- ffi I 

I 
' 

i 

_j 

100 
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KA2243/N LINEAR INTEGRATED CIRCUIT 

AM/FM IF SYSTEM 
The KA2243/N is a monolithic integrated circuit developed for the radio 
cassette tape recorder included AM/FM IF amplifier and detector. 

FUNCTIONS 
•AM Section 

IF amplifier with AGC detector. 
Signal meter driver circuit. 
Voltage regulator for RF external circuit. 

•FM Section 
IF amplifier. 
Quadrature detector. 
Post amplifier. 
Signal meter driver circuit. 

FEATURES 
• Suitable for radio cassette and home stereo. 
• Wide operating supply voltage range. (3.0V -14V). 
• Low quiescent circuit current . 
•AM section. 

Simplified input circuit IFT (Ceramic filter type). 
RF AGC available. 

• FM section. 
High limiting sensitivity (33dB", Typ). 
Low residual noise (-45dB at V; = -10dBI'). 
Small side peak of detuned output voltage. 

TEST CIRCUIT 

0.01µ 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

KSA733 

16 Dip 

~-1-1:~ .. ~ I~ 
2.54 

22K 

VM 

Unit: mm 
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KA2243/N LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value 

I 
[ Supply Voltage Vee 16 

Power Dissipation pd 600 
Operating Temperature Topr -20- +70 
Storage Temperature Tstg -40- + 125 

ELECTRICAL CHARACTERISTICS 
(Ta= 25°C, Vee= 5.5V, unless otherwise specified) 

Characteristic Symbol Test Conditions 

FM Section (f = 10.7MHz, fm = 1 KHz, M = ± 75KHz) 

Quiescent Circuit Current 

Input Limiting Sensitivity 

Detector Output 

Total Harmonic Distortion 

AM Rejection Ratio 

Signal to Noise Ratio 

Signal Meter Output 

Residual Noise 

Muting Attenuation 

------.. ---

Ice 

v, (lim) 

Vo 

THO 

AMR 

S/N 

VM 

VN 

M (alt) 

AM Section (f=455KHz, fm=1KHz, 30% Mod) 
----- ------- ---------- --------~ 

Quiescent Circuit Current Ice 

V;=O 

Vo (V, =100dBµ)-3dB 
------------

V;=100dBµ 
--------------

V;=100dBµ 
--------··-- - --

V;=100dBµ 

V;=100dBµ 
----- - ----------

V;=100dBµ 
- ------ ---------

Vo (AF) (V; =100dBµ) 
:Vo (AF) (V, = -10dBµ) 

----- ---- ---·-·-------

v, =37dBµ,Mute SW on 
---------

V;=O 

Maximum Sensitivity 

Dector Output 

v, (sen) Vo (AF)=10mV 

Vo V;=74dBµ 

Total Harmonic Distortion THO 
V;=74dBµ 

---- ---------

v, =100dBµ 

Signal to Noise Ratio S/N V;=74dBµ 

Signal Meter Output V;=100dBµ 
----- - --- -----------

Input Impedance (Pin 16) Pin 16 0.8-0.9Voc 

45 SAMSUNG SEMICONDUCTOR 

Min 

180 

50 

72 

1.05 

45 

45 

1.2 

1.45 

Typ 

33 

245 

0.3 

60 

83 

1.5 

45 

35 

8 

29 

65 

0.3 

0.7 

55 

1.4 

2.12 

Unit 

v 
mW 
oc 
oc 

Max 

2.05 

85 
--------

2.0 

3.5 

1.6 

2.8 

Unit 

dBµ 

mV 

% 

dB 

dB 

v 

dB 

dB 

mA 

dBµ 

mV 
- -

% 

% 

dBµ 

v 
K!:l 
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KA2243/N 

(AM Section) 
OUTPUT VOLTAGE-INPUT VOLTAGE 

1000.§I¥§~g~g~ 
~~~=~~-+---t~-+---+--+---+---+-+--l 

3 r--t- fm=1KHz -l---tl--+--+-1--+---+-t---l 
r--t- f=455KHz-l---l'--+--+-l--+---+-t---l 

20 40 60 80 100 120 

Vi (dB,), INPUT VOLTAGE 

SIGNAL TO NOISE RATIO-INPUT VOLTAGE 

-10 T 

-90 

J_i 
u 

I 
-100 ~~-~~-~-~~-~-~~-~ 

20 40 60 80 100 120 

Vi (dB,), INPUT VOLTAGE 

OUTPUT VOLTAGE-SUPPLY VOLTAGE 

~ 100 
~ g 90 

50 

40 --

301--~--+-----'---'---'----'--'--"--~-~ 

0 6·8 10 12 14 16 18 20 

V!'C (V), SUPPLY VOLTAGE 

CK SAMSUNG SEMICONDUCTOR •• 

LINEAR INTEGRATED CIRCUIT 

TOTAL HARMONIC DISTORTION-INPUT VOLTAGE 

100~~~~ ~VCC=5.5V 
r--t- 30% Mod -t---t--+---+--+---+---+-+--l 
r--+- fm=1KHz -t----1-+--+-l--+---+-t---1 
I--+- f=455KHz-

Vi (dB,), INPUT VOLTAGE 

SIGNAL METER OUTPUT VOLTAGE-INPUT VOLTAGE 

1.8 
j__ 

~ ~~=~~ci 
~ 1·6 fm=1KHz --+--~--t--+--+---+--i g f=455KHz 
~ 1.4 t-+----1--+-t-'-""1'"'--i 

I: jj ~ 
~ 
~ 0.6 _l 

~ I ?; 0.4 --

0.2 

z 

~ 
~ 
i5 
!.! z 
0 

! 
~ 
1-

o~~-~~-~-~~-~-~~-~ 
20 40 60 BO 100 120 

Vi (dB,), INPUT VOLTAGE 

TOTAL HARMONIC DISTORTION-SUPPLY VOLTAGE 

1.0 ~~-~~-~--~------~ 

I 
0.9 r--- "---+--+--- ---- +- ·-+-- --+--+--+,----1 

Vl=74d8µ 1. 
0.8 1--- ~~:"1~~~ - -+--t---t---+---t--t----1 

:.:1f H- I f 
0.5 ~ i ~ r--t-- f---i--t---+---t---1-----1 

0.4~-

0.3 I--- --+-··-:--+----+---+--+----+---+---< 

1 
10 12 14 16 18 20 

Vee (V), SUPPLY VOLTAGE 
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KA2243/N 

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE 

Vi=O -

f--+--l---+---j--+---4j_ __ ~---4-----4--l 

>---+----+----l---~ ---+-+---+ r:: 
0 r-----t------+-~/-----t~+---t~---l1 ~~+--~-= 

0 10 12 14 16 18 20 

Vee (V), SUPPLY VOLTAGE 
(FM Section) 

OUTPUT VOLTAGE-INPUT VOLTAGE 

400~~---T--------~--~ 

i 

V1 (dBµ), INPUT VOLTAGE 

SIGNAL TO NOISE RATIO-INPUT VOLTAGE 

-10 

-90 

-100~-+---+----+----+----+---+----+-~-----t 

20 40 60 80 100 120 

V1 (dBµ), INPUT VOLTAGE 

=8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

OUTPUT VOLTAGE _ 
TOTAL HARMONIC DISTORTION MODULATION 

220 1.2 

200 1-1 

180 1.0 

w 
160 - 0.9 CJ 

~ g 140 0.8 ,_ 
::> 
0. 120 - 0.7 ,_ 
::> 
0 

• 100 

~ 
0.6 

0 80 0.5 > 

60 0.4 

40 0.3 

20 0.2 
0 10 20 30 40 50 60 70 80 90 100 

Mod(%), MODULATION 

TOTAL HARMONIC DISTORTION-INPUT VOLTAGE 

100~~~~~~~-~-~~==~~~~~~~~ 
~VCC=5.5V 

3 f----+--tm=lKHz 
2 f----l---"f=±75KHZ--+-----l--l-------+--l----l--l------l 

f=10.7MHz 

f----+---1--+-----l--C------+------l--'-----'-'-_J__--L___J 
f---+ -- -1---j--+--- -1 

0.1 L_-L__L _ _L___j_ _ _J__-l-_L__L__J_.J___j___J 

20 40 60 80 100 120 

V1 (dBµ), INPUT VOLTAGE 

AM REJECTION RATIO-INPUT VOLTAGE 

-10 

-20 

~ 
~ -30 

1-40 
w -50 
a: 
lE 
< -60 

! -70 --
lE .. 

-80 

-90 

40 60 80 100 120 

V1 (dBµ), INPUT VOLTAGE 

2l 
~ 
g 
U> 
Q 
0 z 
0 
lE 
a: .. :c _, 

~ 
! 
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:c 
~ 
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KA2243/N 

w 
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c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

400 

380 

320 

80 

40 

0 

OUTPUT VOLTAGE-SUPPLY VOLTAGE 

t 
T 

~ 
0 2 

r 

' 

i 
V1•100d8µ 
fm=1KHz +...---.: 
4f•±75KHz 
f=10.7MHz 

10 12 14 18 18 20 

.Vee M, SUPP~Y VOLTAGE 

OUTPUT VOLTAGE-INPUT FREQUENCY 

: t_J __ T 1-- -+·-+---+----+-~ 
I VCC=5.5V 

20 f---+- V1=100dBµ __ --+----L-+--_J___L___J 

I ~~=!~~Hz 

I :"-'l~~- t"" 
1~= '~ ~ 
~ -30 f--1 ·· 

-40 .'-'V<-4----+---+----+---+-----.J-----~~.I----< 

-80------+----il---+----i--l-----1--1----+--+---I 
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KA2243/N 

TYPICAL APPLICATION CIRCUIT 

T~ 
~ 

COIL SPECIFICATION 

1. T1 

me!~ 
2. T2 

3. T3 
© 
@ 
@ 

10K 

Co (pF) 

180 

Co (pF) 

82 

Co (pF) 

180 

c8 SAMSUNG SEMICONDUCTOR 

KA2243/N 

Fig. 2 

f (KHz) 

455 

f (MHz) 

10.7 

f (KHz) 

455 

LINEAR INTEGRATED CIRCUIT 

VCC=5.5V 

Oo (%) 
4·6 

105 6 

Oo (%) 
3.4 

65 9 

Oo (%) 
1-2 

120 51 

+ 

r--~ :·:~7µJ 
47µ 

I I 

I ..-:--1 -----llfW--,,e ...... 

TURNS 

3·2 2·1 

93 55 

TURNS 

TURNS 

2-3 

92 

FM 
OUT 

AM 
OUT 

Mute 
SW 

Seoul Jupa 
SJ-015-552 
0.06mm¢ UEW 

SeoulJupa 
SJ-59JG-043 
0.07mmq, UEW 

Seoul Jupa 
SJ-015-521 
O.O?mmq, UEW 
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KA2244 LINEAR INTEGRATED CIRCUIT 

FM IF AMPLIFIER 
The KA2244 is a monolithic integrated circuit consisting of FM IF ampli­
fier, detector, muting circuit and signal meter driver. It is suitable for car 
radio. 

FUNCTIONS 
• 3 stage IF amplifiers. 
• Peak detector. 
• Muting circuit. 
• Signal meter driving circuit. 

FEATURES 
• Suitable for FM car radio. 
•·Wide operating supply voltage range (SV -16V). 
• High recorved output voltage (Vo =SOOmV typ). 
• variable muting ievel. 
• Muting off by pin 4 open. 
• Simplified single coil tuning. 
• Low distortion (THD=0.1%; Typ). 
• Minimum number of external parts required. 

TYPICAL APPLICATION CIRCUIT 
Vee 

REGULATED 
POWER 
SUPPLY 

LEVEL 
DET 

c8 SAMSUNG SEMICONDUCTOR 

FILTER 

Fig. 1 

9 Sip Unit: mm 

r--21.84---' 

r:~n.0.25 ,,~~ 
2.54 . ., f--1.25 

. l--3.00 
t··--21.8471 

FILTER AF OUT 

C4 

DE-EMPHASIS 10.01µ 
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KA2244 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 16 v 
Input Voltage V; 0.7 Vrms 
Power Dissipation pd 500 mW 
Operating Temperature To pr -20- + 70 oc 
Storage Temperature Tstg -40-+125 oc 

ELECTRICAL CHARACTERISTICS 
(T.=25°C, Vee= 12V, f= 10.7MHz, fm=400Hz) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Quiescent Circuit Current Ice 10 14 18 mA 

Input Limiting Sensitivity 

AM Rejection Ratio 

Detector Output Voltage 

Total Harmonic Distortion 

Signal to Noise Ratio 

. -3dB point from Vo 
-~;(II~)- f (V; =80dBµ, Af= ± 75KHz) 

. FM: Af= ± 75KHz dev 
AMR AM: 30% Mod, fm=1KHz 

V;=80dBµ 

··- ---------+-·-··--· --

50 55 dBµ 
- -----1 

50 dB 

--------------- -- ---+---------+------+------+- ---

Vo 

THD 

Af=±75KHzdev 
V;=80dBµ 

Af= ±22.5KHz dev 
V;=80dBµ 

300 500 700 mV 
---- -----+-----+---·- -· --

0.1 % 
-·----------------------------+-------+--------1---- -·· 

S/N 
Af= ± 75KHz dev 
V;=BOdBµ 75 dB 

·- ---- - -----------· t----- ---------+------+----+--- --

Muting Attenuation 
Af= ± 75KHz dev 

M (alt) V; =80dBµ 70 dB 

v 
------------- --j -------------t------t-------+ -

Meter Driver Voltage V3 (max) V; =110dBµ 4.0 
---------- - -----+---------j --+--- ---1 

5 Kn Resistance Rip f=10.7MHz 
Input Impedance --- ------+----- r--------t------t----t------

Capacitance Cip 1 PIN-GND 4.5 pF 
-------+-----+---- --- -----------------------1--------j ------ --···- ·-+-- -· 

Resistance 
Output Impedance 

Capacitance 

Rep f=10.7MHz 1.3 Kn 
c---------t- ------ ---j ·----i --- -- --- ---·· 

Cop 6 PIN-GND 4 pF 
... - ------·---- . - . ----------+-·- ··- ---···---+------

Output Resistance Kn Ro 7.7 
f=400Hz 
8 PIN-GND 
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KA2244 

TEST CIRCUIT 

0.01µ1 

COIL SPECIFICATION 

Co (pF) 

27 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

vcc 

r----- ---1 
I 
I 
I 

I .,___,.____.__.___,10~ 

0.01µ,,+; 

V3(M) 

Fig. 2 

f (MHz) Oo(%) 
4-6 

10.7 150 18 

._____ __ _,,. OUTPUT 

TURNS 

Seoul Jupa SJ-59JG-045 0.1mm¢ UEW 
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KA2244 

(SOomV) 
0 

-10 

~ -20 

OUTPUT VOLTAGE 
SIGNAL TO NOISE RATIO - INPUT VOLTAGE 
AM REJECTION RATIO 

'vo I 

10 

20 

I 30 
~ 
g-30 ,_ 
:::> 
~ -40 140 

. I 
50 

1 Vcc=12V 60 

f f=10.7MHz 
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~-50 

~ -60 

-70 --- fm=400Hz 70 I l>f=±75KHz 

· I I 80 -80 
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-90~--~-~~-~-~-~~---~ 90 
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VI !dBµ), INPUT VOLTAGE 
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KA22441 LINEAR INTEGRATED CIRCUIT 

FM IF FOR CAR STEREO 
The KA22441 is a monolithic integrated circuit consisting of FM IF ampli­
fier, suitable for use in car stereo and music centers. 

It features practically all of the functions for use a FM tuner, including 
AGC output, AFC output, level meter output in a single package. 

FUNCTIONS 
• FM IF amplifier. 
• Quadrature detector. 
• AFC output. 
• AGC output. 
• Level meter output. 
• Muting for weak signal. 
• Muting for detuned condition. 

FEATURES 
• Soft muting function. 
• Variable muting maximum attenuation. 
• Variable muting attack input signal. · 
• Variable muting slope with respect to input signal level. 
• Level meter output. 
• AFC output. 
• AGC output. 
• High sensitivity {V; {lim)=25dBµ: Typ). 
• High output level. 
• Good S/N ratio {78dB: Typ). 
• Low distortion (0.05%: Typ). 
• Wide operating supply voltage range {6V -14V). 

BLOCK DIAGRAM 

vee 

AGC 

VOLTAGE 
REGULATOR 

S-METER 

c8 SAMSUNG SEMICONDUCTOR 

IF OUT QUAD IN VREF 

MUTE DRIVE 

Fig. 1 

16ZIP 

AFC CLAMP 

AF 
MUTE 
AMP. 

MUTE IN GND 
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KA22441 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 16 v 
Power Dissipation Pd 640 mW 
Operating Temperature To pr -20- +75 oc 
Storage Temperature Tstg -40-+125 oc 

ELECTRICAL CHARACTERISTICS 
(T.=25°C, Vcc=8V, f=±75KHz, V1=100dBµ, fm=400Hz) I Characteristic Symbol Test Condition Min Typ Max Unit 

Supply Voltage Vee 6 8 14 v 
Circuit Current Ice V1 =0 15 21 27 mA 

Input Limiting Sensitivity V1 (lim) Vo (V; =100dBµ) -3dB 25 29 dBµ 

Detector Output Level Vo 200 260 320 mV 

Total Harmonic Distortion THO 0.05 0.2 % 

Signal to Noise Ratio SIN 70 78 dB 

AM Rejection Ratio AMR 50 63 dB 

V;=O 0 0.1 0.3 
Signal Meter Output Level VM v 

V; =100d8µ 4.5 5.3 6.0 

V;=O 3.5 4.1 4.5 
AGC Output Level V(AGC) 

V1 =100dBµ 0 0.02 0.3 
v 

Muting Sensitivity M (sen) V14 =2V 22 26 32 dBµ 

Vs=2V 10 15 20 
Muting Attenuation M(att) dB 

Ys=5V 24 28 32 

Muting Bandwidth M10W) V1•=2V 140 210 370 KHz 
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KA22441 

TEST CIRCUIT 

FM SG J. 0.047µ 
300 

75 330 

0.047µ 

VCC=BV 

0.047µ 

1 

ON MUTING CHARACTERISTIC 

Fig. 2 

LINEAR INTEGRATED CIRCUIT 

Vref AFC 

0 0 

AGC 
(V16) 

15 KHz 
12dB/OCT 
LPF 

The muting operation in the KA22441 is performed by an AF pre-amplifier, the gain of which varies continuously with control 
current, and a muting drive circuit which supplies the control current. 

The gain of the AF preamplifier decreases with the increased gain control current applied to the pin 6. However, the gain 
does not decrease further when the control current reaches approximately 120µA or higher. The lower limit of the gain under 
this condition depends upon a resistor connected between the pin 5 and GND, and the higher the resistance the lower the 
gain (the higher the attenuation). 

Thus the maximum muting attenuation will be set by connecting the resistor between the pin 5 and GND. 

16 
100 200 (µA) 

-10 
I-
:::> Rs-G 
0.. 

20KO I- -20 :::> 
0 R5·G LL 
<( 

-30 100KO 

(dB) 
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KA22441 LINEAR INTEGRATED CIRCUIT 

Since the muting control input pin 6 is connected to the base of the emitter-grounded transistor (through a protection resistor 
of 500!] in series), the voltage between pin 6 and GND is about 0.6V when the control current is applied. 

In actuality, the muting operation is accomplished by applying a voltage drive type muting drive output (pin 14) to the pin 
6 through a high resistance (to 20K!l). 

The muting drive output is composed of three output devices: 
1) Hole detector output which develops a voltage when C/N (carrier-to-noise ratio) lowers under weak signal input conditions. 
2) A reversed output of the signal strength indicating output (output at pin 15) 
3) A bandwidth limited muting drive output which develops a voltage when the AFC output becomes higher than ±VsE 

during tuning-off operation. 
All these outputs are led to an OR circuit and the processed output is developed at pin 14. Of the above muting drive out­

puts, descriptions on the hole detector output and the bandwidth limited muting drive output will be omitted, since they are 
the same as those used in conventional quadrature detector ICs. 

The inverted output of the signal strength indication output is obtained as illustrated below. 

Vr 
INVERTER INVERTER 

+Vee 

I a12 I 11 

12 INVERTER 

16t---------- ANT INPUT 
(AGC OUTPUT) (SIGNAL V1s 

METER OUTPUT) 

By referring to the illustration, V14 is given by the formula: V14 =V,-(10 +11 -al2) RL -VsE· 
Conditions are: V,=4.9V, lo=0.2mA, a=2, RL =22K!l, VsE=0.6V, 11 =V1s/R1s-G, b =V15/R1s-G, where V16 is a constant equ 

al to 4.1V (typ.) for medium or lower signal input levels, where the muting drive output is required. Since the V15 increases 
proportionally to the increase of the input signal strength, 11 will also increase. Therefore the V14 will decrease with the 
increased signal strength. Thus the required muting drive output can be obtained by selecting proper values of RwG and 
R15-G. 

For example, the muting drive output moves toward strong input signal level if the R16-G is decreased, or the muting drive 
output becomes zero due to the offset current lo under a weak signal input condition, if the R16-G is increased to infinity 
(namely pin 16 is opened). However the muting drive output caused by a hole detector still exists in this case. Increasing 
R1s-G makes the slope of the curve for the muting drive output vs. antenna signal input decrease, or decreasing the R15-G 
increases the slope of the curve. Furthermore, varying the value of a resistor connected between the muting drive output 
(pin 14) and the muting control input (pin 6) changes the value of the muting control current required to obtain the same muting 
drive output, accordingly a slope of curve for muting attenuation vs. antenna signal input level is also changed. These charac­
teristics investigated by using an actual receiver are shown on the curves below. 

The general method to adjust the muting circuit of the KA22441 is: to set the signal input level required to actuate the muting 
circuit with the R1s-G, to adjust the slope of the curve for the muting attenuation vs. antenna signal input with the R15-G, and 
the adjust the maximum muting attenuation (determined by setting the noise level at no signal). The slope of the curve for 
the muting attenuation vs. antenna signal input level can also be adjusted by the resistor connected between the pins 14 
and 6 in addition to RwG, however, selecting a resistor too high does not allow the muting control current flowing into pin 
6 to reach 120µA even thOugh the maximum muting drive. output (V14) is applied, namely the muting attenuation does not 
reach its maximum value. Accordingly a recommended value of the resistor between pins 14 and 6 in about 22K!l. 
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KA2245 LINEAR INTEGRATED CIRCUIT 

FM IF AMPLIFIER 
The KA2245 is a monolithic integrated circuit consisting of FM IF 
amplifier, detector. 
It is suitable for car radio. 

FUNCTIONS 
• 3 stage IF amplifiers. 
• Peak detector. 

FEATURES 
• Suitable for FM car radio. 
• Wide operating supply voltage range (SV -15V). 
• High recorved output voltage:(v. =500mV typ). 
• Excellent AM rejection: AMR=50dB (typ). 
• High sensitivity: V1 (lim)=50dB,.V (typ). 
• Simplified single coil tuning. 
• Low distortion (THD=0.10/o: typ). 
• Minimum number of external parts required. 

BLOCK DIAGRAM 

Vee 

FILTER 

Fig. 1 

qs SAMSUNG SEMICONDUCTOR 

7 Sip Unit: mm 

1--.....-- AF AMP 
"-gJ 

DE-EMPHASIS 
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KA2245 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 15 v 
lnut Voltage V; 0.7 VRMS 
Power Dissipation pd 500 mW 
Operating Temperature To pr -20-+70 oc 
Storage Temperature Tstg -40- + 125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta= 25°C, Vee= 12V, f = 10.7MHz, fm = 400Hz) 

Characteristic Symbol Test Condition Min 

Quiescent Circuit Current Ice V;=O 8 
---- -------- -+------------+-----+------+ 

Input Limiting Sensitivity V; (lim) 
-3dB point from Vo 
V; =80dBI-', Llf= ± 75KHz 

-- ----------------·---+---------i---------------. --. --··+-----t---

AM-Rejection Ratio AMR 
FM: ~f= ± 75KHz dev 
AM: 30% Mod 
V;=80dBI-' 

f-------------------+---------+---------------+---- -+-----t-------+---

Llf= ± 75KHz dev 
Detector Output Voltage Vo V; = SOdBl-'V 300 

-------------+---~--··--- ---+-------------+--------+-------+--------+-

Total Harmonic Distortion THD 
~f=±22.5KHz dev 
V; =80dBl-'V 

----------------- - ------t-------------------j------t-------t------j--------j 

~f= ± 75KHz dev 
Signal to Noise Ratio S/N 

V; =80dBl-'V 
f-----------------~-----~----------------'----1------1-------+---

Input Impedance 
Resistance RP f=10.7MHz 

r----------+------~ 

Capacitance C;p 1PIN-GND 
---------------+---------+----------+-----------------+-----+----+----

Resistance RoP f=10.7MHz 
Output Impedance r----------+------~ 5 PIN-GND 

Capacitance CoP 
+-----------+------~------+-------------+-------l-----+-----+---------l 

Output Resistance 

TEST CIRCUIT 

Ro 

0.01~ 

INPUT o---1 

cSC SAMSUNG SEMICONDUCTOR .. 

f=400Hz 
7 PIN-GND 

Vee 

AF OUT 
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KA2245 

COIL SPECIFICATION 

® 
® 
Q) 

Co(pF) 

27 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

TURNS 
f (MHz) Co(%) 

4-6 

10.7 150 18 

Seoul Jupa SJ-59 JG-045 0.1mmq, UEW 

I 
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KA2246 LINEAR INTEGRATED CIRCUIT 

AM TUNER SYSTEM 
The KA2246 is a monolithic integrated circuit designed for high class 
receiver, which has all functions of AM tuner. 

FUNCTIONS 
• RF amplifier 
•Mixer 
• IF amplifier 
• Detector 
• AGC 
• Signal meter driving circuit 

FEATURES 
• Suitable for Hi-Fi AM tuner. 
• High AGC figure of merit (75dB, Typ). 
• Good usable sensitivity (20dBµ, Typ). 
• Low distortion 

THD=0.4% (Typ) at V1 =100dBµ, 30% modulation. 
THD=0.8% (Typ) at V1 =74dBµ, 90% modulation. 

• Good signal mett!r output characteristic. 

TYPICAL APPLICATION CIRCUIT 

EXT 
ANT 

cB·sAMSUNG SEMICONDUCTOR 

Fig.1 
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1;:::::::in~· 
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+ 
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KA2246 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value 

Supply Voltage Vee 16 
Power Dissipation pd 450 
Operating Temperature Topr -20- + 70 
Storage Temperature Tstg -40- + 125 

ELECTRICAL CHARACTERISTICS 
(Vee= 12V, f = 1 MHz, fm = 400Hz) 

Characteristic Symbol Test Conditions 

Quiescent Circuit Current Ice V,=0 

Detector Output Voltage Vo V,=74dBµ, 30% Mod 

V,=74dBµ, 30% Mod 
Signal to Noise Ratio S/N 

V, =34dBµ, 30% Mod 
j-----------------

Total Harmonic Distortion THD 
V, = 74dBµ, 90% Mod 

V, =100dBµ, 30% 

AGC 
- 1 OdB point from output 
voltage with v, =100dBµ 

Signal Meter Current IM V, =100dBµ, 30% Mod 

1. T1 

Co (pF) f (MHz) Oo(O/o) 

1.4 80 

2. T2 

Co (pF) f (KHz) Oo (%) 

180 455 105 

3. T3 

Co (pF) f (KHz) Oo(O/o) 

8 455 120 

c8 SAMSUNG SEMICONDUCTOR 

Min Typ 

14.5 

150 212 

47 53 

29 33.5 

0.8 

0.4 
t------j 

65 75 

240 

TURNS 

4-6 1-2 

7 3 

TURNS 

4-6 1-2 

6 55 

TURNS 

1-3 

140 

Unit 

v 
mW 
oc 
oc 

Max Unit 

25 mA 
--

300 mV 

dB 

I dB 
--1 - t-J~_ 

1~~~: 
j------- - -

2-3 

55 

2-3 

93 

I 
µA 

Seoul Jupa 
SJ-015-150 
0.08mm</> UEW 

Seoul Jupa 
SJ-032-2128 
0.07mm</> UEW 

Seoul Jupa 
SJ-59JG-042 
0.07mm<f> UEW 
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KA2246 
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KA2247 LINEAR INTEGRATED CIRCUIT 

FM IF/AM TUNER SYSTEM 
The KA2247 is a monolithic integrated circuit developed for the radio 
cassette tape recorder. 

FUNCTIONS 
• AM SECTION: RF amplifier, Mixer, OSC with ALC IF amplifier, 

Detector, AGC, Tuning indicator. 
• FM SECTION: IF amplifier, Quadrature detector, AF preamplifier, 

Tuning indicator. 

FEATURES 
• Minimum number of external parts required. 
• Very good S/N: FM (81dB), AM (53dB). 
• AM oscillator circuit with ALC: Oscillation output voltage of pin 16. 

MW130mV 
SW 70mV -90mV 

(7MHz) - (24MHz) 
• Excellent AM whistle performance: Whistle 1% at V; =100dB. 
• Built in tuning indicator. 
• Built in AM/FM function switch. 
• Operating voltage range: Vee= 3V-8V. 

BLOCK DIAGRAM 

AM RF IN 

AM BYPASS 

AMMIX 
OUT 

AMIF 
IN 

c8 SAMSUNG SEMICONDUCTOR 

FM IF FM FM 
IN BYPASS BYPASS 

AMIF 

Fig. 1 
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DET 

AGC LED 
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KA2247 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 16 v 
Circuit Current Ice 30 mA 
Input Current (pin 7) . '7 20 mA 
Output Current (pin 15) l1s 0.1 mA 
Power Dissipation Po 600 mW 
Operating Temperature To pr -20-+70 oc 
Storage Temperature Tstg -40-+125 oc 

1 ELECTRICAL CHARACTERISTICS 
(T.=25°C, Vcc=4.5V) 

FM Section (f=10.7MHz, ..:lf=±75KHz, fm=400Hz) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Quiescent Circuit Current Ice V1=0 8.5 12.0 mA 

Input Limiting V; (lim), Vo (V; =80dBµ) -3dB 35 42 dBµ 

Detector· output Vo V1=80dBµ 183 260 367 mV 

THO 1 V1=80dBµ 0.55 1.2 
Total Harmonic Distortion· I-- % 

THD2 V; =80dBµ, ..:lf=±22.5KHz 0.05 

AM Rejection Ratio AMR V; =80d8µ, AM: Im= 1KHz, 30% Mod 60 dB 

S/N 1 V;=80dBµ 77 81 
Signal to Noise Ratio dB 

S/N 2 V; =80dB µ, ilf= ±22.SKHz 71 

Tuning Indication Voltage VL k=1mA 39 49 dBµ 

AM Section (f=1MHz, fm=400Hz, 300/o Mod) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Quiescent Circuit Current Ice V;=O 7.5 10.5 mA 

Detector Output Vo 1 V1=23dBµ 17.3 31 55 mV 

Detector Output Vo2 V;=60dBµ 87 122 174 mV 
----j 

THO 1 V;=60dBµ 0.45 1.3 
Total Harmonic Distortion % 

THD2 V1=100dBµ 1.5 3.0 

S/N 1 V;=23dBµ 18.0 21.5 
Signal to Noise Ratio t--- dB 

SIN 2 V1=60dBµ 48 53 

Tuning Indication Voltage VL IL=1mA 22 30 38 dBµ 

Oscillation Output Voltage Vose f=24MHz 60 86 120 mV 
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KA2247 

TEST CIRCUIT 

FMSG 
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COIL SPECIFICATION 
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f 
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KA22471 LINEAR INTEGRATED CIRC 

FM IF/AM TUNER SYSTEM 
The KA22471 is a monolithic integrated circuit developed for the radio 
cassette tape recorder. 

FUNCTIONS 
.• AM SECTION: Converter, IF amplifier, Detector, Tuning indicator. 
• FM SECTION: IF amplifier, Quadrature detector Tuning indicator. 

FEATURES 
• Low quiescent circuit current. 

AM: 7mA (typ) FM: 10mA (typ) 
• Minimum number of external parts required. 
• Built in AM/FM function switch. 
• Tuning indicator: direct LED driving capability (VLAMP = 10mA<MAxJ)· 
• One terminal AM/FM detector output. 
• Advanced performance at high input signal. 
• Operation voltage range: Vee= 3V - av. 

BLOCK DIAGRAM 

FM o-----;._ ~---+-

IN r 

Fig. 1 

16 Dip 

Note: The dot line denotes a tuning meter application. 

c8 SAMSUNG S~MldONDUCTOR 

Unit: mm 



KA22471 

-~-/ 

LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 8 v 
Power Dissipation pd 600 mW 
Operating Temperature Topr -20- +70 oc 
Storage Temperature Tstg -40- +125 oc 

' 

ELECTRICAL CHARACTERISTICS 
(Ta= 25°C, V cc= 5V, I unless otherwise specified) 

FM Section (f=10.7MHz, fm=400Hz, Lil= ±22.5KHz) 

Characteristic Symbol Test Condition Min Typ Max Unit 

l Quiescent Circuit Current Ice V; =0 10 15 mA 
- ------ ------+-----· ---+----------------- ---+-------1-----1------+-----" 

I-_ Input Limiting Sensitivity V; (lim) V0 (V;=80dBµ)-3dB 40 46 dBµ 
---------------- --------- -- ---+------- --l-------+---------1------'--j 

~~~~(;~:~;~:;tDi-stortion- --- ----- ~:D - -1 ~~~~:::· RouMP =4.7K!1 57 --+-08~5-t--1~--f--:~ -
-------------------------------1--- -- ------ 1----------1-----1 

AM Rejection Ratio AMR V,=80dB~. AM. fm=1KHz, 30% Mod 38 dB 
~----------------- ----------------- -- ---- -- - ---- ---- --I---- ---------1 

Signal to Noise Ratio S/N V, =80dBµ 65 dB 
!----------------- -- ---- - ----------- - -- -- - I- ----J --1 

Signal Meter Output VM V, =100dBµ 1.6 1.75 1.9 V 
----------------------+ -- -- -- --- ---- -------+- --- -
Tuning Indication Voltage VL I IL =1mA 46 52 dBµ 

AM Section (f=1MHz, 30% Mod, fm=400Hz) 

Characteristic I Symbol Test Condition Min Typ Max Unit 

Quiescent Circuit CurrentT I Ice V, =0 7 10 mA - -- - - - --------- -- - - - - -- - - - - --- - -- - -+-------"---'----- 1----1 
Voltage Gain Av V, =26d8µ 20 30 60 mV 

r----- - ---- -- - - --- -- ---- - - - -------+--------+--------+-------+------

~:·~~¥~::"~'"~ ~H~~ -~~:::--=-- ·-····· ~~,~-~~~t2~ 
, i:;;;;·;~~~;:~p~g;----t~;--."'=100dB, ____ _ _ 16 1~;5 , 1:9._j -,~, . 
o~ciii;;s~pv~----- ---1---v.:--- -R--::-~-=-~- -- ------ -- -- - 1~5-r Tv-j 
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KA22471 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

VCC=5V 

\ ! -1m1.~.i....i.;~.;.;o.. ................................ _ ri,~.:;t;~ 
' ' : rv: 
L-- --J KA22471 

.._,..,..,.....,,.,...,.,,.,...,~'T"':"'l~TT'='T""T"::"I'--

AMSG 

COIL SPECIFICATION 

T1 FM IF (DET) 

© 
© 
0 

T2 AM IFT (MIX OUT) 

T3 AM IFT (DET) 

I~ 
T4(MWOSC) 

\S 

© 

© 

© 

© 

FM: SHORT 
AM: OPEN 

Co (pF) 

4-6 

47 

Co (PF) 

1-3 

180 

Co (pF) 

1-3 

180 

f 
(KHz) 

796 

c8 SAMSUNG SEMICONDUCTOR 

Fig. 2 

f 
(MHz) 

10.7 

f 
(KHz) 

455 

f 
(KHz) 

455 

L (µ,H) 

1-3 

288 

Qo 

4-6 

150 

Qo 

1-3 

. 110 

Qo 

1-3 

110 

Qo 

1-3 

120 

100 

VL (ON) TEST TERMINAL 

TURNS 

4-6 

14 

Seoul Jupa 
0.12mm.p UEW 

TURNS 

1-2 

90 

TURNS 

1-3 

152 

TURNS 

1-2 2-3 

13 75 

2-3 

62 

4-6 

8 

SeoulJupa 
0.07mm.p UEW 

SeoulJupa 
0.07mm<t>UEW 

SeoulJupa 
0.08mm<t>UEW 



KA2248 LINEAR INTEGRATED CIRCUIT 

3V FM IF/AM TUNER SYSTEM 
The KA2248 is a monolithic integrated circuit developed for the head­
phone stereo. 

FUNCTIONS 
• AM SECTION: Converter, IF amplifier, Detector, Tuning indicator 
• FM SECTION: IF amplifier, Quadrature detector, Tuning indicator 

FEATURES 
• Low quiescent current: AM; lcc=3mA (typ), Vcc=3V 

FM; Ice =8mA (typ), V cc =3V 
• Wide operating voltage range: Vcc=1.8V-6V. 
• Built in AM/FM function switch. 
• Tuning indicator: direct LED driving capability: 10mA (MAX). 
• One terminal AM/FM detector output. 
• Minimum number of external parts required. 

BLOCK DIAGRAM 

MIX OUT BY2 IF IN QUAD AMDET 

MIX 

BY1 

A 

~--+-------IG 

AMIN 

FM/AM 
SW 

SW 

c 

osc 

FM 
METER 

VSTB 

VS 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

6 

AGC 

16 Dip 

Vee AF OUT 

8 

LED 
DRIVER 

IND 

B 

GND 

Unit: mm 
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KA2248 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 6 v 
Power Dissipation pd 600 mW 
Operating Temperature Topr -20-+70 oc 
Storage Temperature Tstg -40- +125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta=25°C, Vcc=3V, unless otherwise specified) 

* FM Section (1=10.7MHz, fm=1KHz, 4if=22.5KHz) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Quiescent Circuit Current Ice V; =0 8 13 mA 
---- -------- --- +-------------- -- - ---------r-----------t-----t------j 

~:t~~~~~~~;:_:_:lt~g~------- - =-l~; (Um-) ~: ::-:-:-:-:---------_ -_ +-+----6_-o_-_-1 -+-_-_-:;_~r--_1522_() ___ :_-: _ _B_v_,,,= 

Signal to Noise Ratio S/N V; =86dBµ, 50 65 dB 
--------------------------- r--- --- t---- ------1------f--------j 

Total Harmonic Distortion THO V; =86dBµ, 0.1 1.0 % 
f---- ----------------------------+--- ----- --+--------i-------------1------t-----

AM Rejection Ratio AMR V; =86dBµ, 30 45 dB 
1--------------------- - ------- t----- -----1 - -------j --------j -

Tuning Indication Voltage VL IL =1mA 50 58 dBµ, 
- - -- - - t--- - - -----------1---+--- - t---- "-+---

Output Resistance Ro f=1KHz ! 0.7 Kfl 

* AM Section (f=1MHz, fm=1KHz, 30% Mod) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Quiescent Current Ice Vi =0 3 7 mA 
----------------------+------ ~----------- +-------+- t- --+------
Voltage Gain Av Vi =26dBµ, 20 35 65 mV 

I---- --- ------+--- ----------------j-------t-- --t-------t---______, 

Detector Voltage V0 Vi =60dBµ, 40 60 85 mV 
r-----------------------------t---------+--------- ----------+----f-----+---------+----

Signal to Noise Ratio SIN V; =60dBµ, 35 45 dB 
f---- ---------- - -- -+- ------ ---+- - -- i------ i-----------t---------

Total Harmonic Distortion THO Vi =60dBµ, 1.0 3.5 % 
---------- -- ------- ------ ----- ------1 ---------------- t--------+------+- ---+------1 

-~-:-~p_il~a-tt-~~-:-~:-t:-:;ta_ge ______ --+--~:tO_!) -1-f-=1KHz _ ______ __ __ ::: t-i~ 

Tuning Indication Voltage 26 40 dBµ, 
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KA.2248 

COIL SPECIFICATION 

T1 FM IF (DET) 

© 
© 
0 

T2 AM IFT (MIX OUT) 

T3 AM IFT (DET) 

T4 (MWOSC) 

© 

© 

© 

© 

Co (pF) 

4-6 

100 

Co (PF) 

1-3 

180 

Co (pF) 

1-3 

180 

f 
(KHz) 

796 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

f 
Co 

(MHz) 
4-6 

10.7 150 

f 
Co 

(KHz) 
1-3 

455 110 

f 
Co 

(KHz) 
1-3 

455 110 

L (l'H) Co 

1-3 1-3 

288 120 

TURNS 

4-6 

14 

Seoul Jupa 
0.12mm¢ UEW 

TURNS 

1-2 

90 

TURNS 

1-3 

152 

TURNS 

1-2 2-3 

13 75 

2-3 4-6 

62 8 

Seoul Jupa 
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Seoul Jupa 
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KA2249 LINEAR INTEGRATED CIRCUIT 

FM FRONT END FOR PORTABLE RADIO 
The KA2249 is a monolithic integrated circuit designed for FM front end 
of the portable radio. 

FEATURES 
• High frequency amplifier frequency converter local oscillator. 
• Wide operating voltage: Vee =2V - 7V. 
• Low current consumption: typ. 2mA (Vee =4V). 

SCHEMATIC DIAGRAM 

2 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

7 Sip Unit: mm 

s 
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KA2249 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 7 v 
v (3-4) 14 v 

Terminal Voltage V(5-4) 14 v 
V(6-4) 14 v 

Power Dissipation (Ta= 75°C) pd 30 mW 
Operating Temperature Topr -20- +75 oc 
Storage Temperature Tstg -55- + 125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta=25°C, Vee=4V) 

Characteristic Symbol Test Conditions Min Typ Max Unit Fig 

Circuit Current 
f-----· 

Ice without signal 1.4 3.0 mA 2 

Output Voltage Vo V;=70d8, 106MHz 30.5 68.5 mV 3 
r---~--· 

Oscillation Voltage Vose Vee =2V 130 mV 3 

TEST CIRCUIT 1 

KA2249 

2 3 4 5 6 7 

0.01µ 

Vee =4V c >-----< mA 1----~ 

Fig. 2 
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KA2249 

TEST CIRCUIT 2 ~o, Vose) 

( 
I 
I 

, 
I 

L--------

LINEAR INTEGRATED CIRCUIT 

100 

J 0.001µ 
220 

470 

~----+..__..._....___,~.vosc 
SW:1 

s?~~r~---.1 ©@@©©©0 1---.......-~ 
o.oo1,,. KA2249 

SENSITIVITY - FREQUENCY 

24t---+-+--+--+--+---+----+--+--+-+--+--I 
Vcc=4V 

20t---+-+--+--+--+---+----+--+--+-+--+--I 

16 t---+-+--+--+--+--+----+--+--+-+.--+--1 .. J 12t---t--i--t--t--t---t--t-
1

-+ ~j...'----±.-+.-+--1 

$ at---+--+-+--+-+---+-_,,,,,--.lt'-~'--+-+-+--+--1 
;:: 

~ 4 1--1--1--i--'Usabie SJsitivity 

Maxl"ens-;I;vity 
-4t---+-+-+--+--+---+----+--~-+-+--+--I 

-Bt---t--+-+--+--t---+----+---+--+-+--+--1 

84 BB . 92 96 100 104 108 

f (MHz), FREQUENCY 

c8 SAMSUNG SEMICONDUCTOR 

Fig. 3 

OUTPUT VOLTAGE - FREQUENCY 

62 1--+-:::r+--L.- __ I __ r--+-- __ ------+- __ 
Vcc=4V. ..l 

58 ' i ---1---1---- ~ 

I------+-+·+-·-·-+--+---+··[·---------+--+---; 

~ 54 ...,...,.,, +--+--+-+- ----+---
1!i -~ 1---1----- ___]":::- - ... re - K ---+---+---+--

~ 50 ---t---t--+-+-+- ~ ' +-1 
i5 I---+- - -- --+--+--+---·-1---+---+J'....-'--_,.--+--+---
~ I ~ 
~ 46 I-- 1-- --1-----,t---+--+---+---+------l---~-

- --j------+--T-T-+--+--+ j~ 
I 

42-- -4----"-+--+-+-+--+--+----+----l--

l--T-- .... 

38 L__J__.L__J_ 1· _lj___J___j____J___J___J__~·__j_! __J 

86 90 94 98 102 
f (MHz), FREQUENCY 

106 110 
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KA2249 

OSCILLATION VOLTAGE 
OUTPUT VOLTAGE - AMBIENT TEMPERATURE 

320 

280 .,....._,_ 

40 

20 30 40 50 60 

T• (°C), AMBIENT TEMPERATURE 

APPLICATION CIRCUIT 

COIL SPECIFICATION 
T1 FM IFT 

70 

Co (pF) 

56 

c8 SAMSUNG SEMICONDUCTOR 

Fig. 4 

f (MHz) 

10.7 

LINEAR INTEGRATED CIRCUIT 

FREQUENCY DEVIATION-AMBIENT TEMPERATURI 

Vcc=4V J~ 
200 i-----+fosc =10BMHz--+--~-1--•-+--+-----< 

-300 '----'-~-+--+-~~~~~~~ 
-20 20 40 

T, (°C), AMBIENT TEMPERATURE 

TURNS 
Co(%) 

1-3 4-6 

95 12 2 

60 80 

Seoul Jupa 
SJ-015-382 
0.1mm¢ UEW 
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KA22491 LINEAR INTEGRATED CIRCUIT 

FM FRONT END 
The KA22491 is a monolithic integrated circuit designed for FM front 
end application, which is suitable for portable radio and radio cassette. 

This IC contains RF amplifier, MIX, local oscillator and varicap for 
AFC. 

This IC simplify the design of FM front end circuit. 

FEATURES 
•Wide operating supply voltage range: Vcc=1.8V-6V. 
• Excellent supply voltage dependance of local oscillator: Oscil­

lation stop Vcc=1.5V (Typ). 
• Varicap for AFC. 

BLOCK DIAGRAM 

RF AMP MIXER 

Fig. 1 

45 SAMSUNG SEMICONDUCTOR 

9 Sip Unit: mm 

!-------21.84----1 

, ___ r~ :1~- 0.25 'as}~ 
-2.s4 _ -1 L 1 2s 

~-300 t- ----21.84 ---j 

osc 
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KA22491 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 7 v 
Power Dissipation Pd 100 mW 
Operating Temperature To pr -20-+70 oc 
Storage Temperature Tstg -40- +125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta =25°C, Vee =4V, f=98MHz, fosc =108.?MHz, unless otherwise specified) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Circuit Current Ice V;=O 3 5 mA 

Output Voltage Vo V; =100dBµ 100 125 160 mV 
r-------------f------f-------------- -----------t----·----+---- f-----j 

Local Oscillation Voltage Vose Vee=2V 180 300 mV 
r---------------+--

Co nve rs ion Gain Av 45 dB 
f----------------j--------~-----------------t------f----+-------j-----j 

Input Impedance A; 2 KO 

these specifications are subject to change without notice. 

TEST CIRCUIT 

39K 

100 Vee 

;;; 1000P J1000P J 1000P 

Fig. 2 
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KA22491 LINEAR INTEGRATED CIRCUIT 

COIL SPECIFICATION 

L1 (RF COIL) 

L2 (OSC COIL) 

TI (FM IF) 

T2 (FM DET) 

DIAMETER (</>) 

5.5mm 

5.5mm 

0 
0 
© 

WIRE TURNS .. 

o.amm 5 

O.Bmm 6 

Co (pF) f (MHz) Qo(%) 

56 10.7 95 

Seoul Jupa SJ-015-382 0.1mm<J> UEW 

Co (pF) f (MHz) Qo(%) 

56 10.7 95 

Seoul Jupa 0.1mm<J> UEW 

c8 SAMSUNG SEMICONDUCTOR 

TURNS 

1-3 4-6 

12 2 

TURNS 

1-3 

12 
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KA2261 LINEAR INTEGRATED CIRCUIT 

FM STEREO MULTIPLEX DECODER 
The KA2261 is a monolithic integrated circuit consisting of a phase 
locked loop FM stereo demodulator. It was designed for use in car stereo, 
cassette recorder and other equipment. 

FEATURES 
• A PLL is used for high multiplexing performance. 
• Wide operating supply voltage range (3V-16V). 
• Low quiescent circuit current (lcc=B.SmA Typ). 
• High SCA rejection ratio. 
• High channel separation (45dB Typ) and can be controlled by 

external resistor. 
• Built-in VCO disable and monaural muting circuits. 
• Built-in stereo indicator lamp drive circuit. 

TYPICAL APPLICATION CIRCUIT 

vco PHASE COMPARATOR 

F/F 1/2 F/F 1/2 

0.047µ 

VOLTAGE 

16 Dip 

PHASE COMPARATOR 

F/F 

LAMP TRIGGER 

REGULATOR DEMODULATOR 

Vee INPUT L-CH A-CH 
Fig. 1 OUTPUT OUTPUT 

c!s SAMSUNG SEMICONDUCTOR 

Stereo 
indicator 

Unit: mm 

STEREO 
MONO SW 
AND 
VCOSTOP 
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KA2261 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 16 v 
Lamp Current IL 40 mA 
Power Dissipation Pct 400 mW 
Operating Temperature Topr -20-+70 oc 
Storage Temeprature Tstg -40- +125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta =25°C, Vee =6V, f=1KHz, RL =3.3Kfl, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Quiescent Circuit Current Ice V; =O 8.5 12 mA 
r ·----r---------j-----··-·-------+----+---+----,-----j 

Channel Separation 

Total Harmonic 

Distortion 

. l Mono 

J Stereo 

Sep 

THD 1 

THD2 

V;=100mV, L+R=90% 
P=10%, f=1KHz 

35 45 

V; =100mV 0.2 

L+R=90mV, P=10mV 0.7 

dB 

% 

% 

Output Voltage V;=100mV,f=1KHz 66 85 115 mV 
--------+----·-+---+----+-----

CB Channel Balance V; =100mV, f=1KHz 0.5 1.5 dB 

Lamp on Level VL (on) L+R=90%, P=10% 65 mV 
f----------------~-------'f-------~----+----+---+------t---------1 

Lamp Hystersis HY 3.5 6.0 dB 
f-------------·----- r-----+--~-----------j----t----+------r--·-------1 

Maximum Input Level V; (max) THD=2% 450 mV 
---------+----->-----------+----+----+----+------j 

SCA Rejection Ratio SCA Rei L+R=90%, P=10% 70 dB 
-----------------+- ----+-----r------t----t-----j 

Signal-to-Noise Ratio SIN V; =100mV, f=1KHz 75 dB 
f------- ------------+--------+-------------+---+-----+----+-----

Carrier Leak CL V;= 100mV, L+R=90% 
P=10% 

32 dB 
f----------------+-------+-----------+---+-----+-----+-----~----1 

V; =100mV, L+R=90% +_ 3 Capture Range CR P=10% % 

Input Impedance R; 15 20 Kfl 
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KA2261 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

Cs 0.471' 19KHz CHECK STEREO 
MONO SW 
AND 
VCOSTOP 

+ 

INPUT 0----H-+'----~ 
C14.71' 

C2 620pJ 

c8 SAMSUNG SEMICONDUCTOR 

KA2261 

R7 
3.3 

Fig. 2 
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KA2261 LINEAR INTEGRATED CIRCUIT 

SEPARATION -FREQUENCY 
TOTAL HARMONIC DISTORTION 

1.2 ~~liln-cr----r-r-rrn-T.,,-----,--rrrTrrrn 

1.1 1--·+-v&:I-" ~HJ-H+Ji 1++---+-'Hl-H++++---+-+-Hl+H+I 

Z HI I--- AL =3.3KJJ ++--+-1/~++++++--+-++l+H~ 100 

~ 0.9 1--- r~=~~~:.+f--+-4-+-f+++++--+-+-+-+++++l 90 
g P=10% l7 TI 
50.8 I/ I I 80i5 

~ 0_7 f""'+~;;j;;i;R+'JL_f--_fstereo THO, ++cc---r--r+-t-hrcTI 70 ~ 
io.s I so·~ 
~ I 0 
_, 0.5 ~ i'T5oi 

-; 40 -cl:;;. g0.4~ 
F- j I tilill t-....._ 30 

~ o.3 '-=_...++tti-r+l-~l,,o~];\J++, ++-i-_,__+-+++j~ 20 
j: 0.2 i-- ~-, il[ v 

_, 
w 
> w _, 
IL 
IL 

Q 
z 
0 
a.. 
:;: .. _, 

! 
~ 

i 
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0.1 f---+-i-j-j-j++i-l---LJ:'8.+-+1+1'""1-'---l-+-t-+++tti 10 
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6 ----

5 

0 
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Vee (V), SUPPLY VOLTAGE 

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE 
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Vee M, SUPPLY VOLTAGE 
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80 
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KA2261 LINEAR INTEGRATED CIRCUIT 

External Components (Refer to test circuit) 

1 . Input coupling capacitor (Pin 2) 
The recommended value is 4.7µF. If smaller values than 4.7µF are used low frequency separation will be worsen, and 
if larger values are used the DC operating point will require time for stabilization. 

2. Demodulator output (Pin 4, 5) 
These components provide R and L channel output load circuits. The recommended circuits are follows: 

l 0.0068µ 

3. Separation control (Pin 8) 
This component is a variable resistor used to adjust the out signal separation. 

4. Low pass filter (Pin 10, 11) 
This capacitor is used to filter the 19KHz signal detected by the phase comparator. The recommended value is 1 µF. If 
made too small, the lamp may light improvely when a large mono input signal or external noise received, too large a 
capacitance value will take more time to switch between mono and stereo modes. 

5. Preamplifier output capacitor (Pin 3, 13) 
This capacitor coupled preamplified with phase comparator. The recommanded value is 0.047µF. 

6. Phase compensation capacitor (Pin 3, GND) 
This capacitor is prepared in order to compensate the phase advanced. 

7. Loop filter (Pin 14, 15) 
This is the low pass filter for the PLL, which is determined the capture range. The recommended value is follow: 
V;::::; 250mV C14.1s =0.47 µF 
V;:?o250mV C1•-1s=1µF 

8. Control of Pin 9 
Function of pin 9 is a change-over of stereo/mono and VCO stopping. 

SCHEMATIC DIAGRAM of PIN 9 CONTROL 

VCOJopping 

STEREO 

0 0.7 1.4 2.1 2.8 

9. VCO network (Pin 16) 
V9 (V), SUPPLY VOLTAGE to PIN 9 

Since the VCO has a negative temperature coefficient, the RC network compensate by using a poly styrene capacitor 
and a resistor. 
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KA2262 LINEAR INTEGRATED CIRCUIT 

FM STEREO MULTIPLEX DECODER 
FOR CAR STEREO 
KA2262 is a multiplex for FM car stereo, and it has the following 2 
functions through its utilization of the IF me.tar output voltage, etc. 

1. Stereo noise control (SNC) under which the noise particular on the 
FM stereo unit in the weak electric field is reduced smoothly. 

2. High-cut control (HCC) under which the high frequency is smoothly 
attenuated. 

In addition, KA2262 can be, due to its low distortion factor, an IC 
for multiplex stereo demodulator which is appropriate for the car 
component stereo unit. 

FUNCTIONS 
• Stereo noise control (SNC Terminal). 
• High-cut control (HCC Terminal). 
• Stereo/Monaural automatic conversion. 
• Stoppage of VCO oscillation. 
• With separation control terminal. 

FEATURES 
• Low distortion (0.050/o: Typ). 
• Good ripple rejection (35dB: Typ). 
• Wide operating supply voltage range (6.5V -14V). 
• The space factor is advantageous because of the single-end 

package. 
• High channel separation (50dB: Typ). 

BLOCK DIAGRAM CONTROL OF SEPARATION 
HIGH-CUT CONSTANT 

INPUT 

Vee 

16ZIP 

1µ 
HIGH-CUT CONTROL STEREO NOISE 
CHCC) CONTROL (SNC) 

Note: There exists a possibility of change on the VCO Oscillation Constant. 

rd SAMSUNG SEMICONDUCTOR 

Fig. 1 
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KA2262 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 16 v 
Lamp Current IL 40 mA 

Power Dissipation 
Pd 

520 mW 
(Ta~45°C) 

Operating Temperature Topr -20-+70 oc 
Storage Temperature Tstg -40- +125 oc 

ELECTRICAL CHARACTERISTICS I (Ta =25°C, Vee =10V, f=1KHz, AL =3.3K!:J, unless otherwise specified) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Quiescent Circuit Current Ice V; =0 21 27 mA 
c--------------+------------r----- -

Channel Separation Sep V; =300mV, L+R=90%, P=10% 40 50 dB 

1i I H · 1 Mono THD1 V; =300mV 0.05 0.2 % 
ota armonic J1---------+---------+-------------+----+---+------+-------i 

Distortion Stereo THD2 V; =300mV, L+R=90%, P=10% 0.05 0.2 % 

Output Voltage V0 V; =300mV, Sub 140 200 280 mV 
f----------------------+----------+---------1------+----+-----f-----+-------i 

Channel Balance CB V; =300mV 0.5 1.5 dB 
r----------------r--------j--------------t----+--------+-----+----j 

Lamp on Level VL (on) L+ A=90%, P=10% 60 85 120 mV 
---------l--------+--------------+----+-----f------+-------i 

Lamp Hysteresis HY 3 6 dB 
-----------+---------r-----------------t-----r---+-----+-------i 

Maximum Input Level V1 (max) L+R=90%, P=10%, THD=1% 700 800 mV 

SCA Rejection Ratio SCA Rej L+R=90%, P=10% 80 dB 
-------------·----- -~-----+----------------j-----j------j------j----------j 

Signal-to-Noise Ratio S/N V; =300mV 70 78 dB 
---- ----+------1--------------+----l-------+----+-----j 

Ripple Rejection RR 35 dB 
----------------------+------- t--------------------+-----t-----t-------t-------t 

Capture Range CR P=30mV ± 3 % 
--------+---------------+----+-------\---~-------i 

Input Impedance Ai 20 K!:J 
~---------------+ 

SNC Output Attenuation SNC (ATT) V8 =0.6V, L-R=90%, P=10% - 8.5 - 3.0 - 0.3 dB 

SNC Output Voltage SNC Vo V8 =0.1V, L-R=90%, P=10% 5 mV 
r---------------------+-----+-------------+----t----t----t-------i 

HCC(ATT) 1 V7 =0.6V, L+A=90%, P=10% - 15.0 - 6.0 -0.5 dB 
I HCC Output Attenuation 

HCC(ATT) 2 V7=1V, L+R=90%, P=10% -2.0 0 dB 
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KA2262 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

+ + 
100µ 10µ 

COMPOSITE 
INPUT 

KA2262 

i<:100µF connected between pin 4 and GND is for measurement otSNC 
output voltage, HCC output voltage. 

Fig. 2 

qs SAMSUNG SEMICONDUCTOR 

POLYESTER FILM 
CAPACITOR 
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KA2262 LINEAR INTEGRATED CIRCUIT 

SNC (STEREO NOISE CONTROL) AND HCC (HIGH-CUT CONTROL) 
In order to ameliorate the signal-to noise (SIN) ratio in the weak electric field, both SNC and HCC Terminals are installed 

in KA2262. When the SNC Terminal is controlled, the noise particular on the stereo reception in the weak electric field can 
be decreased. 

By using the HCC Terminal, the FM noise at the high-frequency level can be reduced, resulting in the effective improve­
ment of SIN ratio. (Refer to Fig. 4) 

As shown in Fig. 4 the deterioration of SIN ratio is larger by approx. 21.?dB in the stereo mode than in the Monaural mode, 
as far as the weak electric field is concerned. 

In general, the noise is considerably harsh (offensive) to the ear if the SIN ratio is lower than 30-40d8. So, the Areas"/>\', 
"B" and "C" have, in this study, been prepared, as shown in Fig. 4, according to the intensity of electric field on a provisional 
criteria of 30- 40d8 (SIN ratio). 

The procedures of setting SNC and HCC are described below on the presumption of SNC operation in Area 'W' and of 

HCC operation in Area "B". I 
Regarding the Area "C", a light level of muting is made at the IF stage. 

1. SNC (Stereo Noise Control) 
The S/N ratio of stereo reception is worse by 21.?dB in comparison with the monaural reception. However, such SIN ratio 

can be ameliorated if the separation of stereo reception is changed. The effect of SIN-ratio amelioration can become significant 
when the separation is less than approx. 20d8. The relationships between this separation and the degree of SIN improve­
ment are shown in Fig. 5. 

Under the SNC utilized in KA2262, the SIN ratio improvement is accomplished in the weak electric field by the alteration 
of separation mentioned above. In details, the separation of stereo reception is controlled by changing the demodulation level 
of this sub-signal. 

If the level output of signal meter in IF stage is utilized as the source of control signal, the SIN ratio can be made lower 
than approx. 40d8 in the Area 'W' shown in Fig. 4. 

In the case of an idealistic SIN-ratio improvement, a gradual conversion should be made from stereo mode to monaural 
mode so that the SIN ratio may be constant from the point of stereo SIN ratio, 40d8, to that of monaural SIN ratio, 40dB. The 
procedures of setting control level will be described later. 

In Fig. 6, are shown the relationships between the voltage applied to Pin 8 (SNC Terminal) of KA2262 and the characteristics 
of separation (SNC characteristics). 

Since Pin 8 is positioned at the base of common-collector PNP transistor, the unit is set in the stereo mode if Pin 8 is open. 
In contrast, it is set in the monaural mode when Pin 8 is grounded. 

The control through the use of SNC Terminal is available only when the stereo indicator lights on by the locking to the pilot 
signal. 

Since the SNC control current is less large, the constant of outer circuit can be set at a large amount, resulting in no influence 
on the meter output circuit of IF stage. Thus, the designing work of this circuit can easily be made. 

2. Design of Outer Circuit for SNC Characteristics (Setting Characteristics through Drawing) 
The SNC characteristics can be set in order to change the separation smoothly from stereo mode to monaural mode in 

Area A shown in Fig. 4. The following procedures are preferable for such a setting. 
Relationships between separation and improvement of SIN ratio ........................................ Fig. 5 
Relationships between voltage applied to SNC terminal and separation characteristics ...................... Fig. 6 

If both the "graph" showing the relationships between signal meter output (in IF stage) and antenna input and the "graph" 
which shows the relationships between antenna input and SIN ratio improvement characteristics are obtained by using Figs. 
5 and 6, the relationships between antenna input and SIN ratio improvement characteristics can be obtained through the 
preparation of drawing. 

Also, the characteristics of SNC-terminal application voltage can adversely be obtained from the SIN characteristics which 
is desirable for the user. 

An example of drawing preparation is shown in Fig. 8. In order to simplify the recognition, all of "SNC characteristics'', "IF 
meter characteristics" and "stereo SIN-ratio characteristics" are similarized each other with straight lines. 
The example of preparation is as follows: 

c8 SAMSUNG SEMICONDUCTOR 183 



KA2262 LINEAR INTEGRATED CIRCUIT 

The stereo SIN-ratio improvement characteristics are obtained from the SNC characteristics. In the chart diagram, (a) of 
the 2nd sector is a base SNC characteristics. Through the projection to the 3rd sector from (a), the separation is 20dB at 
Point "1" while the level of SIN-ratio improvement is 1dB there at. 

When projection is made from the 1st sector to the 4th sector, the point where SIN ratio is improved by 1dB from the line 
of stereo SIN ratio in the 4th sector corresponds with Point 1. 

Similarly, Point 2 on SNC characteristics in the 2nd sector correspoinds with Point 2 in the 4th sector as well as Point 3 
in the 2nd sector with Point 3 in the 4th sector. Thus, the individual SIN-ratio improvement characteristics can be obtained. 

Similarly to the above, the characteristics (b) of 2nd sector is projected like Characteristics (b) of 4th sector, while the Charac­
teristics (c) or 2nd sector is projected like Characteristics (c) of 4th sector. Thus, the drawing of improvement characteristics 
can be prepared. 

As a result of preparation of drawing, the SIN-ratio improvement characteristics of Fig. (b) in the 4th sector is idealistic. 
However, the SNC characteristics corresponding therewith becomes the characteristics shown with Fig. (b) of 2nd sector. 
It is difficult to realize such characteristics. 

From the viewpoint of practical characteristics, the one like Fig. (c) seems to be appropriate. The SNC characteristics shown 
in Fig. (c) are obtained by the use of both the shifting operation made by 2 diodes and 112 bleeder. 

3. HCC (High-cut Control) 
In Area B where the SIN ratio is lower than 40dB even in the monaural mode, the SIN ratio can be improved from the acoustic 

standpoint if the level of high frequency (at about 7 KHz) is lowered. 
When the signal meter output voltage of IF stage is given to the HCC Terminal (Pin 7) of KA2262, a smooth high-level attenu­

ation (high-cut control) can be made according to the meter's voltage. 
In Fig. 9, are shown the frequency characteristics (monaural) of MPX output caused from the voltage applied to Pin 7. The 

frequency characteristics obtained when 100% high cut is made can freely be set by the 4-pin outer capacitor. 
The equivalent circuit at this stage is determined by the time constant of "5K!l" and "C", as shown in the following diagram. 

By the approx. amount by C, the degree of attenuation at 10KHz. is as follows: 

[> SK 
INPUT 0 W¥ 

I·;·· 
- TO DECODER 

C(µF) Degree of attenuation at 
10KHz. (dB) 

l 0.01 -11 
0.033 -21 
0.047 -25 
0.068 -28 

The relationships (HCC characteristics) between Pin 7 applied voltage and high-cut rate(%) are shown in Fig. 10 
When the characteristics of IF meter output voltage and the SIN-ratio characteristics of Area B (shown in Fig. 4) are obtained 

in addition to Fig. 10, the characteristics of SIN-ratio improvement which is implemented by HCC can be drawn. 
The output of meter of IF amplifier IC used for quadrature detection is usually the one shown in Fig. 4. (Fig. 3 shows the 

data of KA22441). Thus, the HCC characteristics (Fig. 10) are set so that the Area B may be ameliorated when the output 
mentioned above is directly connected with the HCC Terminal (Pin 7) of KA2262. 

Being very small similarly to the control current of Pin 8, such control current of Pin 7 gives no influence to the output of meter. 
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KA2262 LINEAR INTEGRATED CIRCUIT 

4. SNC/HCC Connection Circuit when they are connected with IF Stage 
In Fig. 3, is shown an example of SIN-ratio characteristics caused from the antenna input when SNC and HCC are con­

nected with the IF stage through the outer circuit shown below. 

KA2262 

METER OUTPUT 10K 7 

5. Improvement of S/N Ratio in Area C shown in Fig. 3 
In Area C shown in Fig. 3, the SIN ratio is further worsened. Its improvement should be performed by the IF muting. The 

KA22441 can be enumerated as an IC which can vary this IF muting linearly. The SIN-ratio improvement effect of KA2262 
can further be enhanced if KA2262 is used together with KA22441. 

6. Use of HCC Terminal for the Muting Function 
In the event that the removal of high-frequency noise is not required when HCC Terminal is used for a home-enjoyed stereo 

unit, etc., the muting can be accomplished by approx. 37dB if this HCC function is utilized for the muting function. 
If the time constant is applied on the control of Pin 7, the "Fade In" and "Fade Out" operations can be performed on the 

muting. The muting can be performed without offensiveness to the ear as alien factors such as shock noise, etc. are removed 
thereby. 

KA2262 

4 7 MUTE SWITCH 

~~~~.-~~~~--4'nn~~~~~~)"---oo-~~~~-<:>o 

':N<VB<5V 

l 
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KA2262 LINEAR INTEGRATED CIRCUIT 

7. Stop Method of VCO 

When a voltage higher than 7V is applied to the HCC Terminal (Pin 7), the oscillation of VCO can be discontinued, result­
ing in the Monaural Mode. At this stage, both SNC and HCC are in the OFF status. 

The relationships between the incoming current and Pin 7 applied voltage are shown in Fig. 11. 

8. Separation Control Terminal 
The control of separation is implemented by controlling the level of main signal. 
The range of separation of the controilable input compost signal (Sub-signal/main signal ratio) is approx. the one shown 

in the following formula. 

m= Sub~signal level 
Main signal level 

0.7>m>1.25 
(At peak level) 

AN EXAMPLE OF S/N IMPROVEMENT IN WEAK ELEC-
TRIC FIELD MADE BY KA2262 SYSTEM 

ANTENNA INPUT (dBµ) 
-20 0 20 40 60 80 dBµ 

.if=22.5KH 
0 

-10 

v ~ 
w 

-20 5 
Cl 
~ S/NdB :.J 
g 

-30 4 I-
:::> 

Improvement 0. 
I-of SIN made by ::I 

HCC and SNC 0 dB 
-40 3 ffi 60 ~ O/o. 

I-
w 100 

SHC (Sep) 
~ 50 

!ct 
It: 80 -50 2 ~ 40 
I-

60 
z 

::I S2 30 u U) . ::c 40 -60 20 
Cl 
:c 20 10 

0 -70 0 0 

Fig.3 
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Fig. 8 
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-20 

WORKING AREA OF SNC AND HCC 
ANTENNA INPUT (dBµj 

20 4U 60 80 

!-30f-~~-+-+-'-~+--"i~-+-~~_.,,_+-~~-I 
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Fig.4 

LINEAR INTEGRATED CIRCUIT 
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Fig. 5 

10 20 

SNC CHARACTERISTICS (SUB-LEVEL) KA2262 SNC CHARACTERISTICS SNC CHARACTERISTICS (SEPARATION) 

•• 

0.4 0.8 

Vo(V) 

Fig. 6-1 

1.2V 

SNC/HCC CONTROL PIN CURRENT 

V1Ve(VJ 
Fig. 7 

CK SAMSUNG SEMICONDUCTOR •• 

v 
Fig.6 

v 

dB 

60 

50 

! 
ti 40 

ii 
Ir 
if 30 
w 

"' 
20 

10 

(dB) 

iii 

Fig. 6-2 

lL 
. j_ 

7-
rJ-

0.4 0.8 1.2 1.SV 

Vo(V) 

KA2262 HIGH-CUT CONTROL 
CHARACTERISTICS 

:!!._20 f-~~~-1-~-+~~-+~-I-~~ 

~ 

100 500 1K 3K 5K 10K 20K 

!(KHz) 
Fig. 9 

188 



KA2262 

KA2262 HCC CHARACTERISTICS 

%.--~1~~,-~---,-~---,~---, 

VcC=10V 

V1(V) 

Fig. 10 
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CHARACTERISTICS OF CURRENT AT VCO 
STOP FUNCTION CONTROL TERMINAL 
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KA2263 LINEAR INTEGRATED CIRCUIT 

FM STEREO MULTIPLEX DECODER 
The KA2263 is a monolithic integrated circuit consisting of a phase 
locked loop FM stereo demodulator. It was designed for use in car stereo, 
cassette recorder and other equipment. 

FEATURES 
• Wide operating supply voltage range (3V -12V). 
• High pilot lamp ON sensitivity. 

VL (on)=9mV (Typ). 
• Built-in stereo indicator lamp drive circuit. 

Maximum lamp current: 30mA (continuous). 
• High channel separation: Sep=45dB (Typ). 
• Low distortion 

THD=0.08% (Typ) at V; =200mV. 
• VCO stop and stereo lamp turn off are simultaneously operated by 

connected pin 7 to Vee-
• Minimum number of external parts required. 

TYPICAL APPLICATION CIRCUIT 

SK 

LED 

SN 1: VCO STOP SWITCH 

9 Sip 

t=------ --21.84===1 

112 

112 

L-CH A-CH SW 2: 38KHz MONITOR SWITCH 
OUTPUT OUTPUT vcc 

Fig. 1 

45 SAMSUNG SEMICONDUCTOR 

Unit: mm 
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KA2263 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value 

Supply Voltage Vee 12 
Lamp Voltage VLAMP 16 

IL 
30 

Lamp Current (continuous) 
IL (peak) 50 

Power Dissipation pd 500 
Operating Temperature Topr -20-+70 
Storage Temeprature Tstg -40- +125 

ELECTRICAL CHARACTERISTICS 
(Ta =25°C, Vee =8V, f=1KHz, unless otherwise specified) 

Characteristic Symbol 

Quiescent Circuit Current Ice 

Input Impedance R; 

Maximum Input Level V;(max) 

Channel Separation Sep 

Mono THO 1 
Total Harmonic 
Distortion Stereo THD2 

Voltage Gain Av 

Channel Balance C.B 

Lamp ON Level VL (on) 

Lamp OFF Level VL(off) 

Lamp Hysteresis HY 

19KHz 
Carrier Leak CL 

38KHz 

TEST CIRCUIT 

INPUT 

QC SAMSUNG SEMICONDUCTOR .. 

Test Conditions 

V;=O 

L+R=90%, P=10%, 
THD=1% 

L+R=180mV 
P=20mV 
-- -- ------- ----

V;=200mV 
----------

L+R=180mV 
P=20mV 

V;=200mV 

V; =200mV 

Pilot only 

Pilot only 

L+R=180mV 

P=20mV 

KA2263 

Unit 

v 
v 

mA 

mA 
mW 
oc 
oc 

Min Typ Max Unit 

11 18 mA 

33 KO 

550 mV 

36 45 dB 

0.08 0.3 % 

0.08 % 

-2.0 0 +2.0 dB 

0 1.5 dB 

9 15 mV 
---- - -------

2 6 mV 

3 mV 

34 dB 

42 dB 

L-CH 
OUTPUT 

A-CH 
OUTPUT 
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KA2263 LINEAR INTEGRATED CIRCUIT 

External Components (Refer to test circuit) 

1. Input coupling capacitor (C1) 
The recommended value is 10µF. If smaller vlaues than 10µF are used low frequency separation will worsen, and if larger 
values are used pop noise occured high. 

2. Low pass filter (C2, C3, R1) 
This is the low pass filter for the PLL, which is determined the capture range and THO at low frequency. 

3. VCO network (C4, R2, R?) 
The VCO free running frequency is adjusted by connecting a frequency counter to monitor the 38KHz output pin 6. 

4. Decoder output (Pin 8, 9) 
These components provide R and L channel output load circuits. The recommended circuits are follow. 

8 4.7µ 

9t--~..-----~--+"'"fl-----I 

3.3K 
J0.015µ 

5. Lamp sensitivity control (R4) 
Lamp on level can be controlled by this resistor. 

OUTPUT CURRENT -SUPPLPY VOLTAGE 
QUIESCENT CIRCUIT CURRENT 

20 

18 

.... 
ffi 16 • 

~ a 14 
.... 
:; 
~ 12 
ij 

~ 10 
w 
0 
ffl 8 
:; 
a 

~ 
.§ 4 

o~--~~--~---~--+---~ 
3 .g 10 1l 12 1::1 

Vee (V). SUPPLY VOLTAGE 
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2.0 
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38KHz:555dB 
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~M l 00~ 
~ 0.7 1 i Li_ 70 i 
~ 0.6 '----+--+-J-+.+-++l+--+--+-+++++++----'-+-+ 60 g:i 

~ o.s r--t--t--t-t-t-t-t-t-t---+-Sep t-tt+tt--+-+-+-t+c+H so ~ 
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OUTPUT VOLTAGE 
TOTAL HARMONIC DISTORTION-INPUT VOLTAGE 
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KA2263N LINEAR INTEGRATED CIRCUIT 

FM STEREO MULTIPLEX DECODER 
The KA2263N is a monolithic integrated circuit consisting of a phase 
locked loop FM stereo demodulator. It was designed for use in car stereo, 
cassette recorder and other equipment. 

FEATURES 
•Wide operating supply voltage range (3V-12V). 
• High pilot lamp ON sensitivity. 

VL (on)=9mV (Typ). 
• Built-in stereo indicator lamp drive circuit. 

Maximum lamp current: 30mA (continuous) 
• High channel separation: Sep=45dB (Typ). 
• Low distortion 

THD=0.080/o (Typ) at V; = 200mV. 
• VCO stop and stereo lamp turn off are simultaneously operated by 

connected pin 7 to Vee· 
• Minimum number of external parts required. 

TYPICAL APPLICATION CIRCUIT 

INPUT PHASE 
DETECTOR 

TRIGGER >-----+---! 

560 

SW1: VCO STOP SWITCH 

L-CH R-CH 
SW2: 76KHz MONIIDR SWITCH 

OUTPUT OUTPUT 

Fig. 1 

cK SAMSUNG SEMICONDUCTOR .. 

9 Sip Unit: mm 

r---~- 21.84----1 

·· .. ··.··~~:n1 0.25 ~~ 
2:54 . -I ~ 1 .25 

r--3.00 

t-·-21.8478 

112 

112 

Vee 
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KA2263N LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

i 
I Supply Voltage Vee 12 v 
. Lamp Voltage VLAMP 16 v 

ILAMP 

Lamp Current 
(continuous) 30 mA 

ILAMP 
(peak) 

50 mA 

Power Dissipation pd 500 mW 
Operating Temperature To pr -20-+70 oc 
Storage Temperature Tstg -40-+125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta =25°C, Vee =8V, f=1KHz) 

I 

Characteristic Symbol Test Condition Min Typ Max Unit 

Circuit Current Ice Vi=O 11 18 mA 
----+---- --- t------- ----- ---------+--- --+----+---+------l 

Input Impedance Ai, i 33 Kil 
------+------+----------------+------+----I----+------

Maximum Input Level Vi (max) L+A=90%, P=10%, 
THD=1% 

550 mV 
!------------------+---------+------ ---------------1------+------- t-------+-----l 

Channel Separation Sep L+A=180mV, P=20mV 36 45 dB 

f----- J Mono THD 1 Vi =200mV -- -----t-0.0B- o.3----t-o;;-----1 
THD ----- t---- ----1- --+-------+-------- ---+----___, 

Stereo THD 2 L+A=180mV, P=20mV 0.08 % 

Voltage Gain Av Vi=200mV -2.0 0 +2.0 dB 
-------·-·-------------+----- --+-----------·----+------!----- ------ ---

Channel Balance C.B. Vi =200mV 0 1.5 dB 
------- - -[ on __ v_L_(o_n_J-+--P-i1o_t_o_n1-y----------1---- ___ 9 ___ -1-5 --+----m-1-1 ____ _ 

L~~P Lev~ Off -- ------+---v-L--(o-ff) Pilot only --------------1 --2--+---5--+ -- ---~v-
------+- ------ ---- --+----- -+-- --+---r----

Lamp Hysterisis HY 3 mV 

34 
Carrier Leak C.L. ---- dB 

38KHz P=200mV 42 
L19KHz L+A=180mV 

--------~- ----------+------c+------------------f-------+-----+---------j------

SCA Rejection 

I 
--- ------------! 

SIN 

Pin 8, Pin 9 
Output Current 

P=20mV, L+A=160mV 
SCA=20mV fscA =67KHz 

--------j----------------t----j------+--- -r----
SCARejl 70 dB 

Vi=200mV 
f=1KHz, A9 =6201! 

SIN 74 dB 
"-+-------+--- -+----+---- -

Vcc=3.0V 0.2 0.4 
-- --- -+---+---

1.2 1.8 mA 
lout 

f---------

Vcc=8.0V 

Vcc=12V 1.4 2.1 
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KA2263N LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

External Components (Refer to test circuit) 
1. Input coupling capaciter (C,) 

L-CH 
OUTPUT 

R-CH 
OUTPUT 

The recommended value is 10µF. II smallervlaues than 10µF are used low frequency separation will worsen, and if larger 
values are used pop noise occured high. 

2. Low pass filter (C2, Cs, R,) 
This is the low pass filter for the PLL, which is determined the capture range and THO at low frequency. 

3. VCO network (C4, R2, R,) 
The VCO free running frequency is adjusted by conneting a frequency counter to monitor the 76KHz output pin 4. 

4. Decoder output (Pin 8, 9) 
These components provide Rand L channel output load circuits. The recommended circuits are follow. 

40mH 

2.2K 
t-..---v-----<t--~lJ OUTPUT 

3.3K 0.001µ l 0.0068µ l 0.0068µ 

8 4.7µ 

9~-~--~--+-'-f"tr----i 

3.3K l 0.015µ 

5. Lamp sensitivity control (R4) 
Lamp on level can be controlled by this resistor . 

•• CJC SAMSUNG SEMICONDUCTOR •• 

19KHz,;; 55dB 
38KHz,;55dB 
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KA2264 LINEAR INTEGRATED CIRCUIT 

FM STEREO MULTIPLEX DECODER 9 Sip 
The KA2264 is a monolithic integrated circuit consisting of a phase 
locked loop FM stereo demodulator. It is designed for use in 3V radio 
cassette recorder. 

FEATURES 
• Low voltage operation: Vee=1.8V- 5V. 
• Excellent space-factor: 9 SIP. 
• Minimum number of external parts required. 
• Easy monitoring of VCO free running frequency is available at 

pin 6. 
• High pilot sensitivity: VL (on)=9mV (typ). 
• Led drive current: max lamp current=BmA. 
• VCO stop and stereo lamp turn-off are simultaneously operated 

by connecting pin 7 to Vee-

BLOCK DIAGRAM 

LPF2 

S.T 
LAMP 

R 
OUTPUT 

SW1: VCO STOP SWITCH 
SW2: 76KHz MONITOR SWITCH 

c8 SAMSUNG SEMICONDUCTOR 

Fig. 1 

COUNTER 
76KHz CHECK 

t -- --21_84-~j 

SW2 

220K 

Unit: mm 

Vee 
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KA2264 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 6 v 
Lamp Vo11age VLAMP 8 v 
Lamp Current ILAMP 8 mA 
Power Dissipation pd 500 mW 
Operating Temperature To pr -20- + 70 oc 
Storage Temperature Tstg -40- + 125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta= 25°C, Vee= 3V, f = 1 KHz, unless otherwise specified) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Circuit Current Ice V;=O 4.5 8.0 mA 

Input Resistance R; 10 Kfl 

Output Resistance Ro 4.0 5.0 6.0 Kfl 

Maximum Input Level V; (max) L+R=90%, P=10% 
400 mV 

Stereo f=1KHz, THD=5% 

f=100Hz 35 
L+R=180mV 

Channel Separation Sep P=20mV f= 1KHz 30 35 dB 

f=10KHz 35 

Total Harmonic l Mono THD 1 V; =200mV 0.4 1.0 

Distortion % 
Stereo THD2 L+R=180mV, P=20mV 0.5 

Voltage Gain Av V; =200mV -6.5 -5.0 -3.5 dB 

Channel Balance CB V; =200mV 0 1.5 dB 

l 
··--

ON VL(on) 9 15 
Lamp Level Pilot only mV 

OFF VL (off) 2 6 

Lamp Hysterisis HY 3 mV 

Capture Range CR P=20mV ±3 % 

1 19KHz P=20mV 31 
Carrier Leak CL dB 

38KHz L+R=180mV 60 
-----r------

P=20mV 

SCA Rejection SCARej 
L+R=160mV 

80 dB 
SCA=20mV 
fscA=67KHz 

Signal to Noise Ratio S/N V;=200mV 
82 dB R9 =620fl 
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KA2264 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

KA2264 (FM MPX) 

3 4 5 

IN SW2-1 
0----,0 

J~ 
10µ 5.6K 

R6 

C2 3.3µ c. 0 
0 
0 
~ 

C3 + 1,, 

1K 10K 

VCOCHECK 

"POLYESTER CONDENSER 

rd SAMSUNG SEMICONDUCTOR •• 

6 

LED 

Cs 

Fig. 2 

7 

+ 

1µ 

8 9 

4.7µ 

Cs 
+ 4.7µ 

0.01µ C9 

C6J C7 l O.Q1µ 

SWs 

B.P.F. 
19KHz;;;-55dB 
38KHz;;;-55dB 

SW4-2 

, 
\ 

\ 
\ 

\ 
\ 

ROUT 
\ 

\ 

SW 

LOUT 

470µ 

SW4-1 

+ 

O SW1 Vee 
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KA2265 LINEAR INTEGRATED CIRCUIT 

NON-ADJUSTING FM STEREO MULTIPLEX 
DECODER 
The KA2265 is a monolithic integrated circuit consisting of a non­
adjusting FM stereo demodulator with a phase locked loop. It is designed 
for use in home stereo, portable Hi-Fi. 

FEATURES 
Non-adjusting VCO: adjustment of free-running frequency un­
necessary. 
• Excellent temperature characteristics of VCO: ±50°C--> ±0.10/o 

(typ). 
• Excellent stereo high frequency distortion. (f=10KHz: 0.060/o (typ)). 
• Excellent distortion: f=1KHz, V; =300mV, mono: 0.0250/o (typ). 

stereo: 0.020/o (typ). 
• High S/N: 91dB (typ) (mono V1 =300mV, LPF). 

92d8 (typ) (mono V; =300mV, IHF BPF). 
• High gain: about 8.5dB. 
• Wide dynamic range: mono 800mV (f=1KHz, THD=1o/o). 
• Good ripple rejection: 34dB (typ). 
•Operating voltage range: Vcc=6.5V-14V. 

BLOCK DIAGRAM 

SYMMETRICAL 
REACTANCE 
CIRCUIT 

FF FF 

Vee INPUT 

FF 
38KHz 

c8 SAMSUNG SEMICONDUCTOR 

16 Dip 

VCOSTOP RS vee 

R7 
1K 

Unit: mm 
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KA2265 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Value 

Power Supply Voltage Vee 16 
Lamp Current k 30 
Power Dissipation pd 480 
Operating Temperature To pr -20- +70 
Storage Temperature Tstg -40- + 125 

ELECTRICAL CHARACTERISTICS 
(Vee= 12V, f = 1 KHz, Ta= 25°C, unless otherwise specified) 

Characteristic Symbol Test Condition Min 

Circuit Current Ice V;=O 
i------ ------- -- ----- - ------ ------+---------------,--------- ----+----l-

Channel Separation Sep 
P=30mV, 
L+R=270mV 

f=100Hz 

f=.1KHz 40 

f=10KHz 

f=100Hz 

Unit 

v 
mA 
mW 
oc 
oc 

Distortion 

p = 30mV f=1KHz 
L + R = 270mV f------- t-------+----+------j 

f=10KHz 
-----+-----+--------~---------+----+----+-------; 

Mono THO 2 V; =300mV 

:talHarm-~~c - -r-~~-e-_reo-- +----THO 1 

i------------ -- ------+-------1-------- ----------t-----+----+-----+----
Output Voltage Vo V; =300mV 500 

- -----··~--~------···----------+- ------------+----+-----+-----+--------l 

Channel Balance CB V; =300mV 
---------------------1 ------+-----------t------l----+----+----

Lamp ON Level. VL (on) 4 
--------------------+-------+-------- ----------+-----+------+----+------j r ::~r:y;:~:;-------------r--:: -- P=30mV +0.8 

-1.2 
% 

--------- -------------- -------+------+-----------------+-------+-------+-------+----

Signal to Noise Ratio 

Input Impedance 

SIN 

R; 

V;=300mV 
R9 =5.1K!l 

Maximum Input Level Vi (max) Mono, THD=1% 
1------------------+-----

C arr i er Leak CL P=30mV, L+R=270mV 

80 91 

20 
t---- t----

700 800 

31 
!--------------------------l-----------+----+----

vco Stop Voltage VCOstop 5.5 

dB 
---

K!l 

mV 

dB 
--

Vcc-3 v 
---------------+------+-------------+----+----+-------t-----j 

Ripple Rejection RR 34 dB 
'-------------------+-____ _______J__ ----------~---+-------lt---~----; 
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KA2281 LINEAR INTEGRATED CIRCUIT 

5 DOT DUAL LED LEVEL METER DRIVER 
The KA2281 is a monolithic integrated circuit consisting of 2 channel LED 
level meter driver which was design for use in stereo radio cassette tape 
recorder and home stereo. 

FEATURES 
• Suitable for AC level (-16, -11, -6, -3, OdB)x2. 
• Capable of driving red/green/yeollow LEDs. 
• Externally adjustable gain of input amplifier. 
• Wide operating supply voltage range (5V -14V). 
• 10 dot dual output combinated with KA2283. 
• Applicable to 10 dot mono output. 
• High input impedance. 
• Minimum number of external parts required. 

TYPICAL APPLICATION CIRCUIT 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

16 Dip Unit: mm 

Vee 
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KA2281 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 16 v 
D Terminal Output Current lo 30 mA 
Power Dissipation pd 600 mW 
Operating Temperature Topr -20- + 70 oc 
Storage Temperature Tstg -40-+125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta=25°C, Vcc=12V, f=1KHz, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Quiescent Circuit Current Ice V;=O 4 mA 
----------------+------ - -+------------------- -+---- - -- -------- ---+------- --

D Terminal ON Voltage VoL lo =20mA 1.5 V 
r--- -- -i ----- ---- --------------- -- ----- ----1- - -- ---- ----j----- --

D Terminal Leakage Current 10 (off) V; =0 50 µ,A 
!-------------------!---------+----------------+------+---- - ---- - -- --- -- --

Voltage Gain (Closed Loop) Av 13.4 dB 
--------------------------t-- t-~---- ----

GD5 GD5' - 1 - 0 -1 
I------- r-------+-----+-----j 

GD4 GD4 -4 -3 -2 
------------ -- --

Comparator ON Level GD3 GD3' Av=13.4dB - 7.5 -6 -4.5 dB 
----- -----j ------ -- --

GD2 GD/ -13 -11 -9 

GD1GD,' -19 -16 -13 
!------------------------- ---------+----------7-------t----- ----i ----- -+-----t-------

LED ON Level Difference 
GD,_5-GD' 1-5 
Av= 13.4dB 

-1 0 dB 
---------------+-------+---------------- r---- ---i- -----+-----+-----
Input Impedance of Amp R; 200 K!1 

• Definition of OdB; when the value of Input voltage is 218mVrms 
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KA2281 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATIONS 
1. 5 dot dual application 

0.47µ150V 

2. 10 dot mono application 

INPUT 

~---.....-------.----..-------0 Vee 

KA2281 

Fig. 2 

Vi=833, 741, 589, 417,313, 222, 157, 111, 62, 35mVrms 
+7 +5 +3 0 -2.5 -5.5-8.5-11.51-16.51 -21.5dB 

Fig. 3 
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KA2283 LINEAR INTEGRATED CIRCUIT 

5 DOT DUAL LED LEVEL METER DRIVER 
The KA2283 is a monolithic integrated circuit consisting of 2 channel LED 
level meter driver which was designed for use in stereo radio cassette 
tape recorder and home stereo. 

FEATURES 
• Suitable for AC level meter driver. 
• Comparator level (-8, -6, -4, -2, OdB)x2. 
• Capable of driving red/green/yellow LEDs. 
• Externally adjustable gain of input amp. 
• Wide operating supply voltage range (5V -14V). 
• 10 dot dual output combinated with KA2281. 
• Applicable to 10 dot mono output. 
• High input inpedance. 
• Minimum number of external parts required. 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

16 Dip Unit: mm 

16 9 1~ 

1;:::::::1li~" 
1 -I l-1.s2 a ~ 
~9.4 "?~ 

11~:; 
11~ 

2.54 

Vee 
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KA2283 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 16 v 
D Terminal Output Current lo 30 mA 
Power Dissipation pd 600 mW 
Operating Temperature Topr -20- +70 oc 
Storage Temperature Tstg -40- + 125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta =25°C, Vee =12V, f=1KHz, unless otherwise specified) 

Characteristic Symbol Test Conditions Min lYP Max Unit 

Quiescent Circuit Current Ice V1=0 4 mA 

D Terminal ON Voltage Vol lo=20mA 1.5 v 
D Terminal Leakage Current lo (off) V1=0 50 µA 

Voltage Gain (Closed Loop) Av 13.4 dB 

GDsGDs' -1 0 1 

GD4GD4' -3 -2 -1 

Comparator ON Level GDs GD3 ' Av=13.4dB -5 -4 -3 dB 

GD2GD2' -7 -6 -5 

GD1GD1' -9 -8 -7 

LED ON Level Difference aGD1-s 
GD1-s-GD' 1-s -1 0 1 dB 
Av= 13.4dB 

Input Impedance of Amp R1 200 Kfl 

• Definition of OdB; when the value of Input voltage is 218mVrms 
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KA2283 LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT 
1. 5 dot dual application 

KA2283 

Fig. 2 

2. 10 dot mono application 

+ Os 04 03 02 01 

INPUT KA2283 

+ 

Vi =822, 653, 519, 412, 327, 260, 206, 163, 129, 102mVrms 
+6, +4, +2, 0. -2, -4, -6, -8, -10, -12dB 

Fig. 3 
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KA2283 LINEAR INTEGRATED CIRCUIT 

3. 10 dot dual application with KA2281 

KA2283 KA2281 

Vi •830, 660, 524, 417, 331, 263, 184, 130, 73, 41mVrms 
+6, +4, +2, 0. -2, -4, -7, -10, -15, -20dB 

Fig. 4 
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KA2284/85 LINEAR INTEGRATED CIRCUIT 

5 DOT LED VU LEVEL METER DRIVER 
The KA2284/KA2285 are a monolithic integrated circuit designed for 5 
dot LED level meter driver built-in rectifying amplifier, it is suitable for 
AC/DC level meter such as VU meter or signal meter. 

FEATURES 
• High gain rectifying amplifier included (A.=26d8). 
• Low radiation noise when LED turns on. 
• Logarithmic indicator for 5 dot LED of bar type. 

(-10, -5, 0, 3, 6d8) 
• Constant current output. 

KA2284: 10 =15mA Typ. 
KA2285: l0 =7mA Typ. 

• Wide operating supply voltage range (3.5V -16V). 
• Minimum number of external parts required. 

BLOCK DIAGRAM 

R1 R2 R3 

c8 SAMSUNG SEMICONDUCTOR 

R4 

Fig. 1 

9 Sip Unit: mm 

Rs 

Vee 

R 
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KA2284/85 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value 

Supply Voltage Vee 18 
Amp Input Voltage Va-s -0.5-Vcc 
Pin 7 Voltage V1-s 6 
D Terminal Output Voltage Vo 18 
Circuit Current Ice 12 
C Terminal Output Current !o 20 
Power Dissipation pd 1100 
Operating Temperature Topr -20-+70 
Storage Temperature Tstg -40- +125 

-11mW/°C is decreased at higher temperature than Ta =25°C. 

ELECTRICAL CHARACTERISTICS 
(Ta =25°C, Vee =6V, f=1KHz, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ 

Circuit Current Ice V;=OV 6 
------------+----------------+-----+-----

2284 
D Output Current ----------1 

2285 
lo V;=0.15V 

11 15 
---~------

5 7 
------ -------+------.-· .. -+-~~·----~-----'--·----. .. ----·---+----+----+ 

Input Bias Current 18 -1 

Unit 

v 
v 
v 
v 

mA 
mA 
mW 
oc 
oc 

Max 

8.5 

18.5 

9_5 

0 
I 

f----------------------+- - ----------- --------i-------i ---- -- - -

Amp G~n ~ V; =0.1V 24 26 28 
c-------------- --- -----r---- ------------! -----1 ---

-12 -10 -8 
---------+----- -----+------

- 6 -5 -4 
f-----f------

Comparator ON Level 0 

2.5 3 3.5 
---+--- ---+--

5 6 7 

*Definition of OdB; input voltage l_evel when GD3 turn ON. 

_c8 SAMSUNG SEMICONDUCTOR 

Unit 
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mA 
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dB 
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KA2284/85 

TYPICAL APPLICATION CIRCUIT 

KA2284/KA2285 

2 3 4 6 

01 02 03 04 05 

Fig. 2 

The recommended value of Rat Ta (max)=60°C 

Vee (V) 8-12 

R (Q) 47 

7 

LINEAR INTEGRATED CIRCUIT 

8 

~-----~----" vee 
C2 

2.2pl16V 

10K 

INPUT 

A 

C2: AC in, 2.2p. is used 
DC in, 2.2p. is shorted 

10-14 

68 

12-16 

91 

By changing the time constant C1 and C2 , the response time, attack and release time, may be varied. In case of above appli­
cation conditions, power dissipation may be operated at higher level than absolute maximum ratings. 
The wattage of R is to be determined by the total LED current and R value recommended by R table. 
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KA2286/87 LINEAR INTEGRATED CIRCUIT 

5 DOT LED LINEAR LEVEL METER DRIVER 
The KA2286/KA2287 are a monolithic integrated circuit designed for 5 
dot LED level meter driver built-in rectifying amplifier, it is suitable for 
AC/DC level meter such as VU meter or signal meter. 

FEATURES 
• High gain rectifying amplifier included (Av =26d8). 
• Low radiation noise when LED turns on. 
• Linear indicator for 5 dot LED of bar type. 

(0.33, 0.67, 1, 1.33, 1.67) 
• Constant current output. 

KA2286: l0 =7mA Typ. 
KA2287: 10 =15mA Typ. 

• Wide operating supply voltage range (3.5V -16V). 
• Minimum number of external parts required. 

BLOCK DIAGRAM 

R1 R2 R3 R4 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

Rs 

9 Sip Unit: mm 

f---21.84---< 

-F;:n,.~ I l;J~ 
2.54 -I~ 1.25 

- 1--3.00 

t;---21.84;;j 

~,,,.,..~Vee 

....... ..._.--olNPUT 
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KA2286/87 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 18 v 
Amp Input Voltage Va-s -0.5-Vcc v 
Pin 7 Voltage V7-s 6 v 
D Terminal Output Voltage Vo 18 v 
Circuit Current Ice 12 mA 
C Terminal Output Current lo 20 mA 
Power Dissipation pd 1100 

l 
mW 

Operating Temperature To pr -20- +70 oc 
Storage Temperature Tstg -40-+125 oc 

-11 mWf°C is decreased at higher temperature than Ta =25°C. I 
ELECTRICAL CHARACTERISTICS 
(Ta =25°C, Vee =6V, f=1KHz, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Quiescent Circuit Current Ice V;=OV 6 8.5 mA 

1 KA2286 5 7 9.5 
D Output Current J lo V;=0.15V mA 

KA2287 11 15 18.5 

Input Bias Current la -1 0 µA 

Amp Gain Av V;=0.1V 24 26 28 dB 
·- -+-· 

GD 1 0.28 0.33 0.40 

GD2 0.59 0.67 0.75 

Comparator On Level GD3 1 V3 

GD4 1.25 1.33 1.42 

GDs 1.48 1.67 1.87 

•Definition of 1; pin 3 voltage when GD3 turn on. 

=8 SAMSUNG SEMICONDUCTOR 213 



KA2286/87 

TYPICAL APPLICATION CIRCUIT 

KA2286/KA2287 

2 3 4 5 6 

01 02 03 04 05 

Fig. 2 

The recommended value of Rat Ta (max)=60°C. 

Vee (V) 8-12 

R (fl) 47 

LINEAR INTEGRATED CIRCUIT 

7 8 

+ 

10-14 

68 

C2 

2.2µ/16V 

10K 

Vee 

INPUT 

R 

C2: AC in, 2.2µ, is used 
DC in, 2.2µ, is shorted 

12-16 

91 

By changing the time constant C1 and C2 , the response time, attack and release time, may be varied. In case of above appli­
cation conditions, power dissipation may be operated at higher level than absolute maximum ratings. 
The wattage of R is to be determined by the total LED current and R value recommended by R table. 
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KA2401 LINEAR INTEGRATED CIRCUIT 

DC MOTOR SPEED CONTROLLER 
The KA2401 is a monolithic integrated circuit designed for DC motor 
speed controllers. 

FEATURES 
• Suitable for DC motor speed controllers of cassette tape record· 

er and radio cassette. 
• Excellent stability of each characteristics against ambient 

temperature. 
• Low quiescent current (O.BmA; Typ). 
• Low reference voltage. 
• Wide operating supply voltage range (4V-12V). 

EQUIVALENT CIRCUIT BLOCK DIAGRAM 

L 

~ 
CC 47µH v 

Ji 
' 

Vref 

l COMPARATOR 

STARTING CIRCUIT 

1 
i 

Fig. 1 

ciS SAMSUNG SEMICONDUCTOR 

8 Dip Unit: mm 

LJJ rr~T ll 
1_J L 4 

I 11.52 

~-1: 
rrrt~~ 

2.54 

RT 
Rs,.t_ ~Motor 
1 

-"2 4 

CURRENT MIRROR 

J 

215 

I 



KA2401 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 16 v 
Circuit Current 14 *2 A 
Power Dissipation pd 600 mW 
Operating Temperature To pr -20- +70 oc 
Storage Temperature Tstg -40- +125 oc 

*t<5 sec 

ELECTRICAL CHARACTERISTICS 
(T. =25°C, Vee =6V, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

Reference Voltage Vref l4=10mA 1.10 1.27 1.40 v 2 

Quiescent Current Id Rm=1800 0.5 0.8 1.2 mA 5 

Reflection-Coefficient K Rm1 =440, Rm2 =330 18 20 22 3 

Saturation Voltage V4 (sat) Vec=4.2V, Rm=4.4n 1.5 20 v 4 

t.K It.Vee 14= 100mA, Vee=4-12V 0.4 %JV 3 
Voltage Characteristic 

K 

t.Vref1 V --t. cc l4=100mA, Vee=4-12V 0.06 %JV 2 
Vref 

Current Characteristic 
t.: /t.14 l4=30-200mA -0.02 %/mA 3 

t. Vref It.I 
Vref 4 14 =30- 200mA -0.02 %/mA 2 

t.K lt.T l4=100mA 
0.01 %/OC 3 

Temperature Characteristic 
K a T.=-20- +75°C 

t. Vref It. T l4=100mA 
0.01 %/oC 2 Vref • T.=-20-+75°C 
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KA2401 

TEST CIRCUIT 1 
Reference Voltage 

~----~----~-----0 vcc 

RM 

AVref AVref AVref 
Vref,--/AVcc, --/Al4 ,--/ATa 

Vref Vref Vref 

TEST CIRCUIT 3 
Saturation Voltage 

.---------------ovcc 

4.4 

Fig. 4 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 2 
Reflection Coefficient 

Fig. 3 

AK AK AK 
K,-K /AVcc, -/Al4 ,- /ATa 

K K 

TEST CIRCUIT 4 

14 (SW 2)-14 (SW 1) 
K-----

12 (SW 2)-12 (SW 1) 

Quiescent Current 

Fig. 5 

14 
ld=l2- -

K 
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KA2401 

TYPICAL APPLICATION 

47µH 

BASIC EQUATION 

02 

Fig. 7 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

Fig. 6 

M 

Motor 

Rr: Torque control resistance 
Rs: Speed control resistance 

Vee 

_11 

12 RT 

RS 

-Im 

Rm: Internal resistance of the motor 
Eo: Back electronic force 
K: Reflection coefficient 
Em=lm·Rm+Eo 
=i1·Rt+l2·Rs 

=Vref+( lm+b +lq+ Vref )·Rt 
K Rs 

=Vref {1+B!. (1 + J_ )}+Rt-lq+B!.lm 
Rs K K 

If, Rm=B!. then 
K 

Eo=Vref {1+B!. (1+ J_)}+Rt•lq 
Rs K 
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KA2402/3 LINEAR INTEGRATED CIRCUIT 

LOW.VOLTAGE DC MOTOR SPEED 
CONTROLLER 

USE 
• Speed control or generel-purpose low-voltage compect DC motor for 

microcassette tape recorder, radio cassette, and the equivelent 

FEATURES 
• Wide operating voltage range (1.8V-8V). 
• Capable of making the applic;able set compact because of mini­

mum number of external parts required and compact package. 
• Easy to adjust speed. 
• Built-in stable low reference power meeting the requirements for 

2 speeds. 
• Vref=0.2V (KA2402), O.SV (KA2403). 

EQUIVALENT CIRCUIT BLOCK DIAGRAM 

Fig.1 

c8 SAMSUNG SEMICONDUCTOR. 

8 Dip 

~· 
ml~ 

2.54 

Unit: mm 
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KA2402/3 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (TA=25°C) 

Characteristic Symbol Value Unit 

Maximum Supply Voltage Vee 10 v 
Maximum Motor Current IM 700 mA 
Power Dissipation Po 600 mW 
Operating Temperature Topr -20-+80 oc 
Storage Temperature Tstg -40- +125 oc 

RECOMMENDED OPERATING CONDITIONS (TA =25°C) 

Supply Voltage Vee 1.8-8 v 

Operating Temperature Topr -20- +60 oc 

ELECTRICAL CHARACTERISTICS (TA =25o) 

Characteristic Symbol Test Condition Min Typ Max Unit 

l KA2402 0.18 0.2 0.22 
Reference Voltage Vref Vcc=3V, 1m=100mA v 

KA2403 0.44 0.49 0.54 

Circuit Current Ice Vee =3V, Im =100mA 2.4 6.0 mA 

Shunt Ratio K Vcc=3V, Im =50mA 45 50 55 
1m=100mA 

Saturation Voltage V (sat) Vee= 3V, Im= 100mA 0.13 0.3 v 
Voltage Characteristic t. Vref/ lm=100mA 

--t.Vcc 0.1 %/V 
of Reference Voltage Vref Vcc=1.8-8V 

Voltage Characteristic t.K/ 1m=50, 150mA 
of Shunt Ratio Kt.Vee Vee= 1.8-8V 

0.3 %/V 

Current Characteristic t.Vref/ Vcc=3V 
of Reference Voltage Vref t.lm Im =20-200mA 

0.005 %/mA 

Current Characteristic ~ Vcc=3V, 1m=20, 50mA 
-0.07 %/mA 

of Shunt Ratio t.lm 
-170, 200mA 

Temperature Characteristic t.Vref/ Vcc=3V, 1m=100mA 
of Reference Voltage Vref t.Ta TA=-20-+80°C 

-0.008 %/OC 

Temperature Characteristic t.K/ Vee =3V, Im =50, 150mA 
of Shunt Ratio J<Ha TA=-20-+80°C 

0.02 %/"C 
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KA2402/3 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

10 

SW Ra 

Im 

Fig. 2 

TEST METHOD 
1. V,e1 
2. Ice 
3. K 

: With SW turned on, measure the voltage developed across Ra. 
: With SW turneq off, measure Ice for the voltage developed across resistor 10.00 ohm. 
: With SW turned on, measure current lso flowing through resistor 100 ohm 

at Im =50mA and current 1150 flowing through resistor 100 ohm 
at 1~=150mA, and obtain K by use of the following eauation. 

K= 100mA 

(l1so - lso) (mA) 
4. V (sat) : With SW turned on, set Vee =Vs =CONT=3V and feed Im =100mA, and measure the voltage developed across 

pins 4and 5. 
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KA2402/3 LINEAR INTEGRATED CIRCUIT 

Application Circuit 1 

+ 

Fig.3 

Unless Rt (max)< K· Rm (min), the operation become unstable. 
Ra must be.set as follows: 2KO (KA2402), 5.1KD (KA2403). 
Rm=Motor DC current 

Rm (Internal resistance) 

Eo (Counter electromotive force) 

The values of the electrolytic capacitors depend on the type of the motor to be used. 

qs SAMSUNG SEMICONDUCTOR 
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KA2402/3 LINEAR INTEGRATED CIRCUIT 

Application Circuit 2: with stop circuit 

+ 
2.2µF 

SW 

250 

Fig. 4 

qs SAMSUNG SEMICONDUCTOR 

vee 

Rt' 

Ra M + 
1µF 

Rb 

Rt (max)< K-Rm (min) must be observed. 
Ra must be set as follows: 2 Kn (KA2402), 

5.1KD (KA2403). 
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KA2404 LINEAR INTEGRATED CIRCUIT 

DC MOTOR SPEED CONTROLLER 
The KA2404 is a monolithic integrated circuit designed for DC motor 
speed controllers. 

FEATURES 
• Suitable for DC motor speed controllers of cassette tape record­

er and radio cassette. 
• Excellent stability of each characteristics against ambient 

temperature. 
• High output current. 
• Low quiescent current (1.3mA: typ). 
• Low reference vlotage. 
• Wide operating supply voltage range (4V -12V). 

EQUIVALENT CIRCUIT BLOCK DIAGRAM 

L 

Vee Cr ~ 
47µH 

Rt 

y 

Vrel 

Rs 

.L 
i 

1 COMPARATOR 

STARTING 
CIRCUIT 

l 
~ 

Fig. 1 
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T0-92L Unit: mm 

r-5a5--j 

l 
~ 

-+ 0.5 
--1 ~ 1-1. . "' 

-- ~,.; ~..:: .:J 
1.50 1.50 

1. Input 2. GNb 3. Output 

OMotor 

3 

CURRENT 
MIRROR 

J 
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KA2404 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 16 v 
Circuit Current ' b *2 A 
Power Dissipation pd 800 mW 
Operating Temperature To pr -20-+70 oc 
Storage Temperature Tstg -40-+125 oc 

* t < 5 sec 

ELECTRICAL CHARACTERISTICS 
(Ta =25°C, Vee =9V unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit Fig 

Reference Voltage Vref 1.10 1.27 1.40 v 2 

Quiescent Current Id 0.8 1.3 1 .8 mA 4 

Reflection Coefficient K 16 18 20 3 
Rm2 =330 

r----------------+-------r-b-=-10_0_m_A-------+---+---+----+---f------j 

A;f Vee Vee=4-12V 0.4 %/V 3 

Voltage Characteristic 
AVre~/ 
~AVee 

b=100mA 
Vee=4-12V 

0.06 %/V 2 

I ---+·---------+---+----+---+---+--~ 

-0.02 %/mA 3 

Current Characteristics 

I A:fb 
-----+-----------+---+---+-----t--·----+---~ 

I, -·Ab 
Vref 

-0.02 %/mA 2 b=30-200mA 
AVreff 

1
-- ---- - ---------1. AK~/-A~T--.----+--la_=_10_0_m_A _____ __, __ +--0.-0-1-+--·-:,oc 3 

/" Ta=20-+75°C 
Temperature Characteristics ~----------1 

11 AVref /AT. 

Vret7' 

c8 SAMSUNG SEMICONDUCTOR 

1a=100mA 
Ta=-20- +75°C 

0.01 %/°C 2 
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KA2404 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 1 
Reference Voltage 

vee 

220 Rm 

~--------1 v ,____ _____ __ 

3 

Vref --... 6 Vee, -- 6 l3 t:Nrefl 6 Vref/ 
' Vref Vref 

6Vref/6 Ta 
Vref 

Fig. 2 

TEST CIRCUIT 2 
Reflection Coefficient 

Vee 

i 11 

2 

Am2 

6K/ K6Ta 

Fig. 3 

13 (SW 2)-(SW 1) 
K=------

11 (SW 2)-(SW 1) 
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KA2404 

TEST CIRCUIT 3 
Quiescent Current 

TYPICAL APPLICATION 

L 

vee 47µH 

Rt 

qs SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

Fig. 4 

Rs 

Fig. 5 

Vee 

Rt: Torque control resistance 
Rs: Speed control resistance 
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KA2404 

BASIC EQUATION 

lq 

Vret-=.. 

Rm: Internal resistance of the motor 
Eo: Back electronic force 
K: Reflection coefficient 

c8 SAMSUNG SEMICONDUCTOR 

Fig. 6 

LINEAR INTEGRATED CIRCUIT 

01 1:K 02 

Em =lm·Rm+Eo 
=1 1 Rt+!, Rs 

~Rt 

Rs 

--1m 

Im+!, Vref 
=Vref+(-K-+lq+ RS)·Rt 

Rt 1 Rt 
=Vref (1+Rs(1+y))+Rt·lq+Klm 

Rt 
If, Rm= -then 

K 
Rt 1 

Eo =Vref (1+ Rs(1+K))+Rt·lq 
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LM386 LINEAR INTEGRATED CIRCUIT 

Low Voltage Audio Power Amplifier 
The LM386 is a power amplifier designed for use in low voltage consumer 
applications. The gain is internally set to 20 to keep external part count 
low, but the addition of an external resistor and capacitor between pins 
1 and 8 will increase the gain to any value up to 200. 

The inputs are ground referenced while the output is automatically 
biased to one half the supply voltage. The quiescent power drain is only 
24 milliwatts when operating from a 6 volt supply, making the LM386 ideal 
for battery operation. 

FEATURES 
• Battery operation. 
• Minimum external parts. 
• Wide supply voltage range 4V -12V or 5V -18V. 
• Low quiescent current drain 4mA. 
• Voltage gains from 20 to 200. 
• Ground referenced input. 
• Self-centering output quiescent voltage. 
• Low distortion. 
• Eight pin dual-in-line package. 

SCHEMATIC AND CONNECTION DIAGRAMS 

GAIN GAIN 

8 

+INPUT 

Fig. 1 

45 SAMSUNG SEMICONDUCTOR 

8 Dip 

8 5 

DJ 
1 [_ 4 -1 1152 

~­
mn{J 

2.54 

Unit: mm 
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LM386 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 15 v 
Power Dissipation pd 660 mW 
Operating Temperature Topr -20- +70 oc 
Storage Temperature Tstg -65-+150 oc 

J 

ELECTRICAL CHARACTERISTICS 
(Ta =25°C, Vee =6V, f= 1KHz, AL =B!l, unless otherwise specified) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Quiescent Circuit Current Ice V; =0 4 8 mA 
--+-----------. ------··--~- . --1 

Output Power Po THD=10% 250 325 mW 
---------------+------t-------·--····------- --- -- ·-··--- ------+- --·· 

Total Harmonic Distortion THO P0 =125mW 0.2 % 
f--------------+-----+-------------1---+------I -·--· -·---- ---

Bandwidth BW Pins 1 and 8 Open 72 kHz 
r--------------+-----+--------------+---+----+-·-·· -t------1 

Voltage Gain (Closed Loop) Av 10µF from Pin 1 to 8 46 dB 
f--------------+-----+--------------+----+------j-------j-------1 

Input Resistance A; 50 kn 
f---------------+------+---------···--------·-+-------t-----

lnput Bias Current ls1AS Pins 2 and 3 Open 250 nA 

TYPICAL APPLICATION 

Amplifier with Gain=50 

I 
I 
I 

m 

Fig. 2 

10 

~0.01µ 

RL 

c8 SAMSUNG SEMICONDUCTOR 

Low Distortion Power Wienbridge Oscillator 

ELDEMA 
CF.S-2154 
3V-15mA 

f=1KHz 

390 
vcc 

50µ 

~----~--..--+H----.---uVo 
5 

,7 
...L. 0.01µ 
...,..BYPASS 

I 

m 
0.01µ;+; 

Fig. 3 

I 
I 
I 
I 
I 

...1-
-:-0.05µ 

I 

f 10 

' I 
rh 

RL 
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LM386 LINEAR INTEGRATED CIRCUIT 

vee 

1 

Amplifier with Bass Boost 

Vee 

' I 
:;:: BYPASS 

I 
I 

rh 

Fig. 4 

I 

250µ 
+ 

..1-10.05µ 

10 

AL 

FREQUENCY RESPONES WITH BASS BOOST 

26 

17 
20 50 100 200 500 1K 2K SK 10K 20K 

f (Hz), FREQUENCY 

AM Radio Power Amplifier 

Vee 

rno•~1 0.0SµJ DETEClDR . 
R1 
10K 

VOL 
10K 

JC12200p 

Fig. 6 
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Square Wave Oscillator 

Vee 

1 K 
f~1KHz 

Fig. 5 

80 
SPEAKER 

231 



LM386 

POWER DISSIPATION-OUTPUT POWER 

2.0 r----r-----;r----,------,------, 

1.8 t-----+----t-----+-----+------< 
RL=40 

1.6 t----+---it-----+-----+-----1 

~ 1.4 t-----+----it-----+-----+------< 

~ 
~ 1.2 f----+---lf-------:;..11"""--+--+----l 
c 
ffi 1.0 

... ~ 
0.8 1---7'1'-:C.----lt---=-+f'=it---f----j 

!'. 
.;:: 0.6 !--+-+-""" 

1.0 

0.1 0.2 0.3 0.4 0.5 

Pq,(WJ, OUTPUT POWER 

POW~ DISSIPATION-OUTPUT POWER 

Vcc6V 

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Po (W), OUTPUT POWER 

TOTAL HARMONIC DISTORTION-FREQUENCY 

2.0 .---,-----,---,--r--,---,---,---,---, 

1.8 t---t---i---+--+--+---+---+---+---1 
Vcc=6V \ 

1!5 1 ·6 r--- ~~ =~~5mW 
iij· Av=26dB(C•,=O)°· 
g: 1.4 t----1--+--+--+--t-~t----t--+-,, 
0 j_ 5 
" 1.2 t----1---+--+--+--+--+---+---+--+-I 

~ 1 
~ 1.0 -·-+---+---+--+--+-'--+--t---f--7~-1 

~ 
...I 0.8 t---t----+--+--+--+---+---+---<-----< 

;:! L 
g 0.6 t--f--t---+--+--+--+----+-7--+----1 

~ 0.4 r-.-1--'.....,_oc+--+--+--+---l1-7·~~-+--l 
F f-.t.- V . 

0.2 l---f---1---+--=1' ..... -+--~--l---l---I 

20 50 100 200 500 1K 2K SK 10K 20K 

I (Hz), FREQUENCY 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

2.0 

POWER DISSIPATION-OUTPUT POWER 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

Po (W), OUTPUT POWER 

TOTAL HARMONIC DISTORTION-OUTPUT POWER 

10 r----~-V~c-+c-r;:g:::==::::1::~--.-~-,-t--nin--rn-n 
i5 8 1-- :'.:1~~~ +. +++--+--+-+-++-! f-H-t---+--Ht-+-1-++t+I 

~ I 1 
F 71----+-+-+-++++++---+---+-+++-+++--+--if-f--H-H+l 

~ ! 
!,! 6 1----+-+-H-+++++--+--+-+++++-t-t---t-+-t-++++tt 
z 
0 

~ 5 

~ 41----+-+-+--f-H-+++--+--+-+-++++-t-t---t-r-t-+++++t 

~ 
! 
c 2f---+-+-+-l+++++--+--+-++rH+t--+-llt-t-++++H 
F l 

v 
0.001 O.Q1 0.1 

Po (W), OUTPUT POWER 

VOLTAGE GAIN-FREQUENCY 

i 

10 t---+-+++++11 "_11 
j 

100 1K 10K 

I (Hz), FREQUENCY 

100K 

1.0 

1M 
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LM386 LINEAR INTEGRATED CIRCUIT 

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE OUTPUT VOLTAGE SWING-SUPPLY VOLTAGE 

10 11 12 10 11 12 I 
Vee (V), SUPPLY VOLTAGE Vee (V), SUPPLY VOLTAGE 
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KA2101 LINEAR INTEGRATED CIRCUIT 

TV SOUND IF AMPLIFIER 
The KA2101 is a monolithic integrated circuit for TV sound 1F amplifier. 
It contains a IF amplifier, IF limiting, detection, electronic attenuation, 
audio amplifier and audio driver capabilities. 

FEATURES 
• Electronic attenuator replaces conventional DC volume. 
• Differential peak detector requires one single tuned coil. 
• Internal zener diode regulated supply. 
• High stability. 
• Excellent AM rejection at 4.5 MHz, 5.5 MHz, 6.0 MHz, 6.5 MHz. 
• Low harmonic distortion. 
• High sensitivity 200,.v limiting at 4.5 MHz. 
• Audio driver capability 6.0 mAp.p. 
• Undistorted audio output voltage 7 Vp.p. 
• Minimum undesirable output signal at maximum attenuation. 

SCHEMATIC DIAGRAM 

Tone 
control 13 

c8 SAMSUNG SEMICONDUCTOR 

Audio 
12 . output 

14 Dip Unit: mm 

Electronic DC 
Volume Control Attenuator Deemphasis 

7 

Detector Tune 
'--~~~~~~~~-{9 

2'31 
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KA2101 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol value Unit 

Input Signal Voltage (Pin 1, Pin 2) V;n ±3 v 
Power Supply Current (Pin 5) Is (max) 50 mA 
Total Power Dissipation pd 625 mW 
Derate Above Ta =25°C 5.0 mW/°C 
Operating Temperature Topr -20- + 75 oc 
Storage Temperature Tstg -65- +150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C, Vee =24V) 

Characteristic Symbol Test Conditions Min TYP Max Unit Test Fig 

Regulated Voltag (Pin 5) Vs 10.3 11.5 12.2 v 
DC Supply Current (Pin 5) Is Vcc=9V Rs=O 10 13 24 mA 

Quiescent Output Vtg (Pin 12) V12 4.5 5.1 5.8 v -
AM Rejection* AMR 

V;n= 10mV 
40 55 - dB 4 

f0 =4.5MHz; Af= ± 25KHz 

Input Limiting Threshold Voltage V;(lim) f0 =4.5MHz, Af= ± 25KHz - 200 400 µVrms 4 

Recovered Audio Output Voltage V0 (AF) 
V;n =10mV f0 =4.5MHz, 

0.5 0.90 - Vrms 4 
Af= ±25KHz 

Output Distortion THO V;n = 10mVrms - 0.9 2 O/o 4 

Input Resistance (Pin 1 & 2) R; (IF) f=4.5MHz - 17 - K!1 

Input Capacitance (Pin 1 & 2) C1(IF) f=4.5MHz - 4 - pF 

Output Resistance (Pin 9 & GND) R0 (IF) f=4.5MHz - 3.25 - K!1 

Output Capacitance (Pin 9 & GND) C0 (IF) f=4.5MHz - 7.5 - pF 

Output Resistance, l Pin 7 - 7.5 - KD 
Ro l Pin8 - 250 - !} 

Volume Reduction Range DC Volume Control =oo 60 - - dB 4 

Maximum Undesirable Signal - 0.02 1 mVrms 4 
(Note 1) 

Audio Amplifier Voltage Gain A(AF) V;n = 0.1 Vrms, f = 400Hz 17.5 20.5 - dB 5 

Total Harmonic Distortion (Pin 12) THO Vo=20Vrms, f=400Hz - 1.5 - O/o 5 

Output Voltage (Pin 12) THD=5%, f=400Hz 2 3.4 - Vrms 5 

Input Resistance (Pin 14 & GND) R; (AF) f=400Hz - 70 - K!1 

Output Resistance (Pin 12 & GND) Ro (AF) f=400Hz - 270 - !} 

* 1000/o FM, 300/o AM 
Note 1. Undesirable signal is measured at pin 8 when volume control is set for minimum output. 
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KA2101 

TYPICAL APPLICATION CIRCUIT 
A. 1.5 Watts Output 

KA2101 

12V 

B. 0.8 Watts Output 

SOUND 
TRANSFORMER 
,----1 

4.5MHz°;;!n I 
INPUT~: I 

L_ ____ _J 

L2 

0.05,.I 
·L1=161'H NOMINAL 
Q (UNLOADED)>50 

Cl and L2 
Component Values are to be 

VCC=24V 

selected at the discretion of the designer 
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LINEAR INTEGRATED CIRCUIT 

19V 

+330,.F 
5K 25V 470 

I I 
I 
I 
I 
I 
I 
I 

Fig. 2 

DC VOLUME 

I 
25KfO:~E 

CONTROL 

Fig. 3 

19V 

,l 472Z 

0102 
KSD261-0.Y 

3.9 
100,.F 

+ 16V 

332M 

0103 
KSA643-0.Y · 

vcc-11 
RS=--

0.030 

A: IFAMP 

56 

160 

B: FM DETEClDR 
C: ATTENUAlDR 
D:BUFFER 
E: AUDIO DRIVER 
F: REGULAlDR 

- 16V 

J371 
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KA2101 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 1 

vee24V 
AMSG 
f0=4.5MHz 
30% 

0.1µ 

~ ,________...___, 

FMSG 
fo=4.5MHz 
t.1=+25KHz 
fm=400Hz 

TEST CIRCUIT 2 

AF signal 

oscilator 

50 

di SAMSUNG SEMICONDUCTOR 
•• 

Fig. 5 

Vee 24V 

Fig. 4 

AF Volt Meter 
and 
Distortion 
Analyzer 

AF 
Volt Meter 
Distortion 
Analyzer 
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KA2101 

AM REJECTION 
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LINEAR INTEGRATED CIRCUIT 
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KA2102A LINEAR INTEGRATED CIRCUIT 

TY SOUND SYSTEM 
The KA2102A is a silicon monolithic integrated circuit designed for SIF 
and audio section in television receivers. This IC has all functions includ­
ing sound IF amplifier, FM detector, DC volume control circuit, audio out­
put amplifier with 2.4 Watts output power and voltage regulator. This IC 
is encapsulated in 14 pin dual in-line package with heat tab. 

• Wide power supply range, 9V -18V 
2.4. Watt, at Vee =18V, RL =80 (For 17" TV) 
1.2 Watt, at Vee =12V, RL =80 (For 12" TV) 

• Linear volume control 
• Low harmonic distortion 
• Differential peak detector 
• Enough attenuation (Typ, 80dB) by squelch circuit 

TYPICAL APPLICATION CIRCUIT 

VOLUME 
CONTROL 

Squelch 

c8 SAMSUNG SEMICONDUCTOR 

Fig. 1 

14 Dip H.S Unit: mm 

6.5 ' 

T"~14 Bf------1¢2 . 1~! 
_ko lJ! 

1 --11--1.2 7 1-- 2.5 

ifu~~ 
2.54 

~-----·J 

+ 
220µF 

Supply voltage 
for sound power stage 
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KA2102A LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol value Unit 

Supply Voltage (Pin 10) V10 20 v 
Supply Current (Pin 10) 110 1 A 
Supply Current (Pin 5) Is 100 mA 
Input Signal Voltage V; 3 Vp-p 
Power Dissipation Pd1 0.8 (Ta = 75°C) free air w 
Power Dissipation Pd2 1.4* w 
Operating Temperature To pr -20-+75 oc 
Storage Temperature Tstg -40-+150 oc 

*Printed Circuit Copper Area 50x50mm2 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
1. IF STAGE (Vee =12V, Rs =1000, V14:;;1.3V, fo=4.5MHz, fm=400Hz, f=±25KHz) 

I Characteristic Symbol Test Conditions Min Typ Max Unit 

Pin 5 Voltage VSA 7.5 8.0 8.5 v 
Pin 5 Voltage Vss Vee=18V, Rs=3300 7.5 8.0 8.5 v 
Pin 10 Current l10A No Input Signal 14 19 24 mA 

r---
Pin 10 Current l1os 

Vee=18V, Rs=3300 
16 28 35 mA 

No Input Signal 

IF Limiting Voltage V; (lim) VoAF (V; =10mVrms). -3dB - 200 400 µVrms 

Detector Output Voltage VOAF V;=10mVrms 300 360 - mVrms 

Detector Distortion THD1 V;=10mVrms - 0.7 - % 

AM Rejection AMR 
AM Mod 30% fm=400Hz 

-40 -50 - dB 
V;=10mVrms 

Maximum Attenuation ATTmax V14 -60 -80 - dB 

2. SOUND POWER STAGE (Vee =12V, Rs =1000, RL =80, f=400Hz, RG =6000) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Sound Stage Voltage Gairl GvAF V;=30mVrms 33 37 41 dB 

Sound Olltput Power PoA THD=10% 0.9 1.2 - w 

Sound Output Power PoB 
Vee =18V, Ra =3300 

2.0 2.4 - w 
THD=10% 

Sound Output Distortion THD2A Po=0.5W - 0.6 2.0 % 

Sound Output Distortion THD2s 
Vee =18V, Rs =3300 - 0.5 2.0 % 
Po=0.5W 

Over All Sound Output Distortion 
THD3 

Po=0.5W - 1.5 4.0 % 
(IF+ Sound Power Stage) V;= 10mVrms 
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KA2102A 

3. TYPICAL DATA 

Characteristic Symbol 

Pin 10 Current 110 

Pin 10 Current 110 

Sound Output Power PoA 

Sound Output Power PoB 

Sound Stage Band Width BW 

TEST CIRCUIT 

AF Srrr47µ + 47µ +A C 

0 

""'-" ~ w 
1=400Hz 1 

IFSG 
!=4.SMHz 

t15µ 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

Test Conditions 

THD2A=10% 

THD2a=10% 

THD=3% 

Vee=18V, Ra=3300 
THD=3% 

-3dB 

Fig.2 

"RB 
vee 12V: 1000 
Vee 1BV: 3300 

Value Unit 

200-210 mA 

270-280 mA 

1.1 w 

2.0 w 

50-SOK Hz 

Vee 12V or 1BV 

fu:). AC volt 
11!.Y meter 

+ 
220µ 

C... Distortion 
~meter 
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KA2102A 

POWER DISSIPATION 

Printed Circuit Board thick t•1.5mm 
Copper thick t•30p · 
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KA2103L LINEAR 1NTEGRATED CIRCUIT 

SOUND MUTE SYSTEM FOR TV 
The KA2103L is a monolithic integrated circuit designed for noise sound 
muting in television receiver. 

This IC has all functions including horizontal synchronizing detector, 
comparator and open collector output terminal. 

FEATURES 
• Wide operating voltage range. 
• Small shock noise at the time of power on/off. 
• Good noise sound muting characteristic. 
• Capable of being connected to the other IC directed. 
• Collector open output. 
• Minimum number of external parts required. 

BLOCK DIAGRAM 

H.S 
DETECTOR 

c8 SAMSUNG SEMICONDUCTOR 

vee 

GND COMPARATOR 
VOLTAGE 

Fig. 1 

8 Sip Unit: mm 

r---21.a4 __ ____, 

J:p,,, 
2.54 JY~125 

b=-21_.8_4 ----.j 3.oo 

DC CONT. 
VOLTAGE 
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KA2103L LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol value Unit 

Supply Voltage Vee 15 v 
Comparator Differance VeoMP. 6 v 
Power Dissipation Pd 80 mW 
Operating Temperature Topr -20- +70 oc 
Storage Temperature Tstg -40-+125 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C, Vee =12V) 

Characteristic Symbol Test Condition Min lYP Max Unit 

Quiescent Circuit Current Ice 3.5 5.0 9.0 mA 
--I 

Input Threshold Voltage V {HS) 7.7 8.0 8.3 v I 
Input Threshold Voltage V {FBT) 3.7 4.0 4.3 v 
Output Saturation Voltage V(SAT) - 0.33 0.7 v 
L. P. F Output Current lo 1 0.5 0.8 1.5 mA 

Comparator Voltage Settling Range BVA 2 3 8 v 
Comparator Voltage Settling Range BVe 7 9 11 v 
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KA2103L LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT 

KA2103L 

2 3 4 5 6 7 B 9 

47K 
FBT O-----IV\1\1------' ~-------0 H.S 

+ 

MUTE OUT 

r, .. 
Veen-----~ 

Note 
F.B.T : Fly back transformer (C.R.T. Heater line) 

(Television set F.B.T voltage=25- 30Vp.p) 
Vee: D.C 12V 
Mute Out : Sound IC Audio signal input 

(Active: High) 
H.S : Horizontal Sync (KA2153 Pin=37) 

(Television set H.S voltage=B.2-8.?Vp) 

Jil->Wee 
(FBT SIGNAL) 

(H.S SIGNAL) 

"""~"'":~f l_f lJ-l_f l_J-l_f l_f l_J-l_J-l __ 

HSPULSE J-1 J-1 J-1 J-1 J-1 ru:::r:r:::::::::::::::::::r:r:r;;:::r::::::::: 
I II II 1111 II II II II II II II II II" II 11 11 11 11 11 11 "!I I 

-- - -· - ' - _ _....,..., ...... ...,...,...,..., ... ...,..., ........... i...i .... 1..1...,i...ti...11..11o.1 .... 

J----~------------------1 AUDIO SIGNAL 

MITT< 00< '~: --=-----------------
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KA2104 LINEAR INTEGRATED CIRCUIT 

AUTO POWER OFF AND SOUND MUTE 
SYSTEM FOR TV 
The KA2104 is a monolithic integrated circuit designed for noise sound 
muting and auto power off when channel without broadcasting selected 
or broadcasting ended. 

FUNCTIONS 
- Horizontal Synchronizing State Detector. 
- Comparator. 
- Open Collector Output. 
- Auto Power off control. 

FEATURES 
• Wide Operating Voltage Range. 
• Good noise sound muting characteristic. 

-Pin 9: open collector out. 
•Usable for all kind of TV system. 
• Adjustable auto power off time. 
• Minimum number of external parts required. 

BLOCK DIAGRAM 

DETEC­
TOR 

MUTE OUT 

MUTE· 
CONT 

9 Sip Unit: mm 

r------··-21.84-~ r:Jnt.25 
;J~ ·2.54 . -1 1.25 

f-· 3.00 t· .. -·-21.84-j 

RELAY 

POWER­
CONT 

--~~~~--4>-~~~~~~~~~~-10>-~~~~~~~~~~-

L.P.F TIME DELAY 

Fig. 1 
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KA2104 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 15 v 
Comparator Difference VcoMP 6 Vpeak 
Power Dissipation Pd 600 mW 

Operating Temperature To pr -20-+70 oc 
Storage Temperature Tstg -40-+125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta =25°C, Vee =12V, unless otherwise specified) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Quiescent Circuit Current Ice Vce=12V 5.0 7.0 9.0 mA 

Vth1 (p2) Vpin3=5V 7.5 8.0 8.5 Vpeak 
Input Thereshold Voltage 

Vth2 (p3) Vpin2=9V 3.5 4.0 4.5 Vpeak 

Vsat1 (p6) Vpin2=9V, Vpin3=5V - 0.5 1.0 v 
Output Saturation Voltage 

Vsat2 (p9) Vpin2, 3=0V 0.3 0.5 v -

L.P.F Output Current I (L.P.F) RL=150k!J 50 80 100 µA 

Time Delay Output Current I (T.D) RL=150k!J 50 80 100 µA 
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KA2104 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

KA2104 

2 3 4 5 6 7 8 

47K I 
Fig. 2 

TEST METHOD 

Item $1 $2 $3 $4 V1 V2 Test Point Test Method 

Ice x x x x Pin 1 Read A1 

Vth1 (Pin 2) ON ON x x adjust 5V V1 2 At Pin 4 High 
c--~~~~--+-~~+-~---t~~---+-~~--+-~~---t~~~--t--~~~~~t--~~~~---~ 

Vth2 (Pin 3) ON On x x 9V adjust V, 3 At Pin 4 High 

Vsat1 (Pin 6) ON ON ON x 9V 5V Pin 6 Read Pin 6 Vtg. 

Vs.at2 (Pin 9) ON ON x ON 9V 5V Pin 9 Read Pin 9 Vtg. 
f--~~~~-+-~~-t---~--t~~--+~~-+-~~---t~-~~--+----~~~---,~~~~~-----i 

ILPF ON ON x x 9V 5V Pin 4 Read A2 
c--~~~~--+-~~+--~-~~----t---~--t--~~--+-~~~t--~~~~-r-~~~~------j 

ITD ON On x x 9V 5V Pin 8 Read A3 
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KA2104 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT 1 

2 3 4 

43K 

Vee 0----" 

150K 

HS<>-----~ 

FBT 0----------" 

*Note 
1. This application circuit is suitable for NTSC TV 

(VH.s : above 8.5Vpeak, VFBT: above 28Vpeak) 

KA2104 

5 6 7 

+ 

Rt 

2. The time of power control output can be adjustable by external Rt and Ct. 

TYPICAL APPLICATION CIRCUIT 2 

2 3 

Vee o--~ 

R1 R2 R3 

FBTu----~ 

HS <>-------+-----+-~ 

*Note 
1. This application circuit is suitable for PAL TV 

(VHs: below 8Vpeak, VFBT: above 28Vpeak) 

+ 

Fig. 3 

KA2104 

4 5 6 

R4 

2. The time of power control output can be adjustable by external Rt and Ct. 

Fig. 4 

c8 SAMSUNG SEMICONDUCTOR 

8 9 

+ 
~---n MUTE OUT 

Ct 

Vee 

7 8 9 

+ 
Rs 

C3 
~----0 MUTE OUT 

~~, I~ 
POWER LINE 
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KA2105 LINEAR INTEGRATED CIRCUIT 

LIMITER AMPLIFIER AND DETECTOR FOR A 
TVSIF 
The KA2105 contans a limiting amplifier and an FM detector in a single­
in-line plastic package. This device is especially recommended as a 
sound multiplex SIF subsystem requiring few external components and 
only one tuning adjustment for the 4.5 MHz tank circuit. 

FEATURES 
• Detector with single tuned coil 
• Excellent a rejection ratio; 50dB (Typ.) 
• Wide supply voltaqe range; Vee =8·15V 
• Minimum numbers of external parts requires. 

BLOCK DIAGRAM 
Vee 

REGULAlDR 

L.P.F 

GND 

c8 SAMSUNG SEMICONDUCTOR 

TUNED 
TANK 

\ g Sip Unit: mm 

-.. r~ :1nl 0.25 

' 
1 as}~ 

2.s4 -1L1.2s 
.. ~-3.00 

--21.84===1 

DETECTOR 

I 
r DE-EMPHASIS 
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KA2105 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage v4 15 v 
Input Voltage V2 0.7 Vrms 

Power Dissipation (Note) PD 625 mW 

Operating Temperature Topr -20- +75 oc 

Storage Temperature T51g -55- +125 oc 

Note: Depated above T 0 = 25°C 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=12V) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Supply Voltage Vee - 8 - 15 v 
Supply Current Ice - - - 25 mA 

Output Terminal Voltage Vg V1N=O - 5 - v 
Detected Output Voltage Voo F=4.5MHz, FM=400Hz+25KHz 0.8 - 1.6 Vrms 

Total Harmonic Distortion THO V1N=100MV 

Limiting Sensitivity V1N (l1N) - 3dB 0 the Max, Output - - 500 µVrms 

V1N =100MVrms, 
AM Rejection Ratio AMR FM 25KHz, 400Hz - 50 - dB 

AM M=0.3, 400Hz 

Parallel Input 
RIP F=4.5MHz - 17 - KO 

Input Impedance Resistance 

Parallel Input 
CIP F=4.5MHz - 4 - PF 

Capacitance 

Parallel Output 
ROP - F=4.5MHz - 2 - KO 

Output Impedance Resistance 

Parallel Output 
COP F=4.5MHz - 3 - PF 

Capacitance 
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KA2105 

TEST CIRCUIT 1 VCC=12V 

45 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

82pF 

10Kohm 

L=13µH 
0L=56 
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KA2105 

YOD-YIN 

20 

OdB:0.77V 
FM 

i 
~ Ol---+--+--..~Jto"'.:--1--+---+--t-----t--+--1 
~ v w _L 
~ v FM-400Hz 
~ FM=±25KHz OEVlllJ"ION 

r20 1---17-1-+--+-&~Ml=-1301-%-+AM_P_LITU+-DE-Mt-O-DO-tu>i-->r-IO+N--1 
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II! L"-J 
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KA2106 LINEAR INTEGRATED CIRCUIT 

DUAL SOUND MULTIPLEX FOR A TV SIF 
The KA2106 contain a dual limiting amplifier and FM detector in 16 dual­
in-line flastic package. This device is especially recommended as dual 
sound multiplex SIF subsystem requiring few external components and 
each one tuning adjustment for the 4.5 MHz tank circuit. 

FEATURES 
• Detector with single tuned coil 
• Excellent a rejection ratio; 50dB (Typ.) 
•Wide supply voltage range; Vcc=8-15V 
• Minimum numbers of external parts requires. 

BLOCKDIAGRAM 

L.P.F 

REGULATOR 

Vee 

REGULATOR 

L.P.F 

c8 SAMSUNG SEMICONDUCTOR 

16 Dip Unit: mm 

DE-EMPHASIS 

;r, DE-EMPHASIS 
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KA2106 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol value Unit 

Supply Voltage V3, V14 15 v 
Input Voltage V1. V1s 0.7 Vrms 

Power Dissipation (Note) Pd 1,250 mW 

Operating Temperature Topr -20- + 75 oc 
Storage Temperature Tst9 -55- + 125 oc 

Note: Depated above Ta=25°C 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vee= 12V) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Supply Voltage Vee - 8 - 15 v 
Supply Current Ice - - - 50 mA 

Output Terminal Voltage 
Va 

Vs 
V1N=O - 5 - v 

Detected Output Voltage Voo F=4.5MHz, FM=400Hz+25KHz, 0.8 - 1.6 Vrms 

Total Harmonic Distortion THD V1N=100MV 

Limiting Sensitivity V1N (11N) - 3dB O the Max, Output - - 500 µVrms 

V1N = 1 OOMVrms, 
AM Rejection Ratio AMR FM 25KHz, 400Hz - 50 - dB 

AM M-0.3, 400Hz 

Parallel Input 
RIP F=4.5MHz - 17 - K!J 

Input Impedance Resistance 

Parallel Input 
CIP F=4.5MHz - 4 - PF 

Capacitance 

Output Impedance 
Parallel Output 

COP F=4.5MHz - 3 - PF 
Capacitance 
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KA2106 

TEST CIRCUIT 

0.01µF 

INP~ i----...---5-0!l ...____. 

0.01µF 
o--1...__.._~,,,,,,__. 

INPUT 50!l 

Vee 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

H .. 
10K!l 

2K!l OUTPUT 

KA2106 I 
2KO 

OUTPUT 
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KA2106 
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KA2130A LINEAR INTEGRATED CIRCUIT 

TV VERTICAL DEFLECTION SYSTEM 
The KA2130A is a monolithic integrated circuit for use in vertical deflec­
tion circuit of monochrome and small-sized color television receivers. 
It oscillates vertical signal synchronizing with vertical synchronization 
signal and outputs the vertical deflection current with the single chip. 

FUNCTIONS 
• Vertical synchronization circuit. 
• Vertical oscillation circuit. 
• Vertical saw-tooth shaper. 
• Vertical-output circuit. 
• Clamping circuit for blanking pulse. 
• Temperature compensating circuit. 

FEATURES 
• Less number of external components. 
• Wide range of operational voltage (9V-18 volts). 
• Freely adjustable pull-in range. 
• Adjustable blanking pulse-width. 
• Large output current-capacity (2 Ap.p). 
• Built-in adjusting circuit for flyback time. 
• Easy mounting on printed circuit board. 

TYPICAL APPLICATION CIRCUIT 

VR2 
Rs 20KB 
5.6K 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

10 Sip H/S Unit: mm 

"'~~--.....,.-~ ,._ 
N-'-f----t-t+--

C6 
+ 
'22µ 10V 
(Tantalum) 

( 

0.5 25.473 

+ C1 

vcc 9-18V 

22µ 10V 
(Tantalum) 
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KA2130A LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 20 v 
Output Current lp-p 2 Ap-p 

Power Dissipation Pct1 
1.5 (Ta =+75°C) w 

With aluminum heatsink 
2.15 (Ta=+75°C) 

Power Dissipation Pct2 With aluminium heatsink w 
(31.6x31.6x1mm t) 

Operating Temperature Topr -20-+75 oc 
Storage Temperature Tstg -40-+150 oc 

ELECTRICAL CHARACTERISTICS (Vcc=12V, Ta=25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

Circuit Current Ice 
No input signal and no load 

15 30 46 mA 2 
condition 

Output Terminal Voltage VN 
No inupt signal and no load 

5.6 6.0 6.4 v 2 
condition 

Synchronization signal 
Vertical Oscillation Frequency fv voltage applied at terminal - 50/60 - Hz 2 

5 is 1.3 Vrrp 

Free-running Frequency fvo 
Oscillation capacitor, 1µF 

53 60 67 Hz 2 
(Tantalum) resistor, 38.1KO 

With specified integration 

Pull-in Range fp 
circuit, applied voltage of 

-10 -12 - Hz 2 
synchronization signal is 
1.3 Vµ.p at terminal 5 

Frequency drift from 
Drift of Free-running standard frequency 
Frequency vs. Power Afvo (fvo 60 Hz at Vee= 12V) vs. - - ±1.0 Hz 2 
Supply Voltage power supply voltage 

(Vcc=12±2V) 

Deviation from the 

Deviation of Pull-in Range 
range for pull in . 

vs. Power Supply Voltage 
Afp (at Vee =12V) vs. power - - ±3.0 Hz 2 

supply voltage 
(Vcc=12±2V) 

Output Saturation Voltage Vs at Output current: 0.7A - 1.3 1.6 v 2 

Output Pulse Width of 
Oscillation capacitor, 

Terminal 4 
To 1µF (Tantalum) 300 420 600 µsec 2 

resistor, 38.1KO 
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KA2130A 

TEST CIRCUIT 

lf 

LINEAR INTEGRATED CIRCUIT 

DC Current Mater 

A 1 SW1 Vee 
~ 20~ 

..--..~~:")r~~-.~~-o3 

TR1 KSA733 
TR2 KSC945 

Fig. 2 

Integrating Circuit 

0.047 

Fig. 3 

0.50 To Oscilloscope 

DY: 2.70 
L: 5.3mH 

To Oscilloscope 
~--+------ and Digital 

0.047 

A 

Volt Meter 

~---To Frequency Counter 

12V 

20K 

Adjusting Variable Resistor 
for Vertical 
Synchronization Level 

rn_nn ~ertical Synchronization 1.3.r:J cignal 
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KA2131 LINEAR INTEGRATED CIRCUIT 

TV VERTICAL OUTPUT CIRCUIT 
The KA2131 is a monolithic integrated circuit designed for vertical out­
put stage in color television receivers. 

FUNCTIONS 
• Driver stage. 
• Output stage. 
• Flyback generator. 
• Pulse shaper. 

FEATURES 
• Low power consumption, direct deflection coil driving capability 

(Flyback voltage two times as high as supply voltage is supplied 
during flyback period only). 

• High breakdown voltage: 60V. 

BLOCK DIAGRAM 
NC AMP voltage 

10 Sip H/S Unit: mm 

2.54 0.5 

~ 25.4=d 

vee 24V 

1-~~~~~~~--14l-~~~~~~~~~9l--~~~~ 

Vertical Sawtooth 
lnpu1 

(Vertical 
OSCSignal) 

6 ,____ .... 
Drive 
stage 

Output 
stage 

Fly back 
generator 

Pulse 
shaper 

1-~~~~~~~~~~~-421-~~~~~--1 

cR SAMSUNG SEMICONDUCTOR •• 

Fig. 1 

Vert Output NC 
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KA2131 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 27.6 v 

V4 60 v 

Circuit Voltage Vs 2.5 v 

V7 1.3 v 

Supply Current Ice 250 mA 

Circuit Currnt 
12 -500-+500 mAP·P 

la -500-+500 mAP·P 

Operating Temperature To pr -20- +150 oc 
Storage Temperature Tstg -55- +150 oc 

ELECTRICAL CHARACTERISTICS (Vee =24V, Ta =25°C) I 
Characteristic Symbol Test Conditions Min Typ Max Unit 

Deflection Current lyp-p SW:2 860 930 1000 mAp.p 

aly (+) SW: 1 25 - 75 mAp-p 
Deflection Current Linearity 

aly (-) SW:1 22 - 85 mAp-p 

Deflection Current vs. 
alylT. T.=-20- +70°C -1.5 - 1.5 % 

Operating Temperature 

Center Voltage VMID SW: 1 12.1 12.6 13.1 v 

Flyback Pulse Amplitude V(FBP) SW: 1 47 v 

Flyback Pulse Width tFBP SW: 1 850 920 980 ,,sec 

V4=24V ~ 
Quiescent Circuit Current Ice Vs=24V 9100 7 13 22 mA 

V7=0V 

V4=Vs=24V, pin2-1 =560 -
v._2 Va=0.3V, V7=0V 2.7 3.7 v 

Output TR Saturation Voltage 
V2 V.=V9 =24V, pin2.4=560 0.6 1.0 v -

Vs=13V, V1=0V 

Saturation Voltage Va 
Vs =24V, Rpins-a =1.2KO - - 0.5 v 
V1=0V 

Thermal Resistance Rth 0-c) - - 12 °CIW 
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KA2131 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT 

KA2131 

100µ35V 

13!l 
30mH 

'------+----f<l----+------0 VCC=24V 
RMIZ 

2.7K 

'-----1----'\lll~-"l.,,,._------ Input (Vertical 
r---4iM--+-'--4tNo--+--~ AC.DC OSC Signal) 

Feedback 10.022µ 1!l1/2W 2.7K!l 
+ 

10µ 25V 

Fig. 2 
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KA2131 

TEST CIRCUIT 

Oscilloscope 

Digital 

Voltmeter 

Oscilloscope 

470!l 

2Vp~ 

(FBP) 

VMID 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

KA2131 

100µF 35V 

'--~~~-+-~-1--'----t--_.~~~-<i24v 

: RMIZ 220pF 

LL 

I~ 

6.BK!l 

Deflection System 

Fig. 3 

I 
I 
I 
I 

~~P_!_ 

2.2µF 
16v 
Tantalum 

+ ,.,, 

Oscilloscope 

VCC12V 
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KA2132 LINEAR INTEGRATED CIRCUIT 

TV VERTICAL DEFLECTION SYSTEM 
The KA2132 is a monolithic integrated circuit containing all stages for 
the vertical deflection of television receivers, Monitor. 

FUNCTIONS 
• Linear sawtooth generator 
• Geometric "S" correction circuit 
• Flyback booster 
• Output amplifier 

FEATURES 
•Wide range of operational voltage (11V-27V). 
• Minimum number of external parts required 
• High break down voltage: 60V 

TYPICAL APPLICATION CIRCUIT 

+12V 

12 Dip/F 

---i;,;- -~ ---=- --,---~-6"'-;lo---------... -_-_------:~~----_-_-_-_ ------.:_ --B~la_nl_il.n-og:~: 

10K 

Linear 
sawtooth gen. 

Geometric 
Scorrect 
Circuit 

Fig. 1 
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IN4001 

Unit: mm 

268 



KA2132 LINEAR INTEGRATED CIRCUIT 

RECOMMENDED OPERATING CONDITIONS (Ta =25°C) 

Characteristic 

Supply Voltages 

Amplitude of Positive Sync Pulse 

Ambient Operating Temperature 
Range 

Termal Resistance of the copper-
clad area soldered to the cooling 
tabs. 

TEST CIRCUIT 1 
+121/ 

TEST CIRCUIT 2 

Sync pulse 

Linear 
sawtooth 

33K 

Symbol 

V1 

V12 

Va 

Ta 

Rths 

Geometric 
·s· correct. 
circuit 

ciS SAMSUNG SEMICONDUCTOR 

Test Conditions 

Fig. 2 

Fig. 3 

Min Typ Max Unit Test Fig 

- 22 - v 3 

- 12 - v 3 

- 8 - v 3 

0 60 oc 3 

- 15 °C/W 3 

IN4001 

470~ 
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KA2132 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage V12 22 v 
Operated w!th Flyback Booster Vs 271 v 

V1 30 v 
Input Voltage Ve -6 v 
Input Current le 2 mA 
Output Current l4p-p 1 A 
Flyback Current 16 0.5 A 
Current Consumption '7+1s 300 mA 
Junction Temperature Tj 150 oc 
Storage Temperatur~ Tstg -25- +100 oc 

1) during flyback pulse: 58V 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min TYP Max Unit Test Fig 

ls+'7 - 140 - mA 2 
Current Consumption 

112 - 12 - mA 2 

Adjustment Range of Deflection 
f4pp 0.4 - 0.9 A 2 

Current 

Flyback Duration tfly - 1 - msec 2 

Input Impedance re/13 - 10 - KO - 2 

Frequency of the Sawtooth 
fa R11/13>500 

1.6 
2 

Generator R11/13 C1of13 
-

Adjustment Range of Sawtooth 
faffs - 10 - % 2 

Generator 

DC Voltage at pin 11 V11 - 9.7 - v 2 
C10113==0.15µF, fa ==50Hz 

DC Current at pin 11 -111 - 45 - µA 2 

Required Sync Pulse amplitude at 
pin 8 

with picture sync signal Ve 1 - 10 v 2 
with negative sync signal Ve -1.3 - -6 v 2 

Geometric Distortion related to 
standard picture tube and standard ~Ill - 3 - % 2 
deflection unit 1) 

1) Tangent correction can be made adjustable by potentiometers. The curvature of the deflection current S-curve may be 
changed by a series resistor connected to pin 1. The DC voltage at pin 1 is responsible for the up/down correction. This 
voltage derives from the supply voltage V12 and the divider ratio of the voltage divider at pin 12 and pin 1. If fixed resis­
tors are used a ratio of approximately 1.45 for R1211 to R1r.i should be observed. 
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KA2132 

APPLICATION CIRCUIT 1 

2.7K 

" "' :; 
a. 

" ~ 

680 

Linear 
sawtooth 
gen. 

220K 

22K 

Tab 

LINEAR INTEGRATED CIRCUIT 

Geometric 
'S' correction 
circuit 

Blanking puse 620 

+ Jl lf 
470µ 

3.3K 1K 

100<-~-D-'-+-+---~¥11.-----~ 
22µ 27K 

0.15µ 

100 10K 3.3 

Fig. 4 

47-33 

GND 

Fig. 4: Application circuit for the KA2132 in color TV receivers. The geometric correction circuit is designed for picture tubes 
type 20 AX and must be modified for different types. The picture height is not influenced by the adjustment of the' 'Frequency" 
potentiometer. The duration of the blanking pulses is equal to the fly back duration and therefore depending on resistance 
and inductance on the deflection coil. The 150pF capacitator at pin 3 and pin 4 and also the Boucherot circuit 0.15/lpoint 
at pin 4 and GND prevent any parasitic oscillation of the output amplifier. Dimensioning depends on the relation UR of the 
vertical deflection coil. The higher this relation the more compensation (more capacitance and les resistance) is required. 
Both compensations are not required with usual black and white deflection coils. 

c8 SAMSUNG SEMICONDUCTOR 271 

I 



KA2132 LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT 2 

.-------------------..----------n +23.5V 

Sync pulse 

5.6K 

Linear 
sawtooth 
gen. 

Geometric 
'S' correct 
circuit 

Fig. 5 

66 Slav 
.----1.tNw----...-+-----1---- Blanking pulses 

IN4001 

Fig. 5: application circuit for the KA2132 in black and white TV receivers showing a more extended frequency adjustment 
circuit. this ensures a constant vertical deflection current during any adjustment of the "Frequency" potentiometer. 
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KA2132 LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT 3 

470 

,.-,.,,__~-t-~~-l.J6v 
r----~-1 Blanking puses 

33 n 

2.7K 3.3 

10K 0.5-0.33 

Fig. 6 

Fig. 6: Application circuit for the KA2132 in CTV Receivers. The geometric correction circuit is designed for picture tubes 
type 20 AX and must be modified for different types. For the compensation network at pin 3 and the output the legend of 
Fig. 4 is also valid. A pulse shaper containing a transistor KSC815 is connected to pin 6. It ensures a constant duration of 
the blanking pulses (approx. 1.2 ms) independent of the flyback duration and the L/R ratio of the vertical deflection coil. 

c8 SAMSUNG SEMICONDUCTOR 273 

I 



KA2132 

APPLICATION CIRCUIT 4 

100K 
+ 

1,, 

220K 

from beam· 
current limiter 

Sync pulse 

220 

~--------1 

2.7K 

Linear 
~----iB sawtooth 

gen. 

560K 

LINEAR INTEGRATED CIRCUIT 

+12V 

220K 

0.47 
22K 

Fig. 7 

Fig. 7: Application circuit for the KA2132 in color TV receivers. The geometric correction circuit is designed for in-line picture 
tubes and must be modified for different types. For the compensation network at pin 3 and at the output the legend of Fig. 4 
is also valid. A pulse shaper as described in the legend of Fig. 6 is connected to pin 6. Adjustment of the ''Frequency'' poten­
tiomet~r does not influence the picture height. Via a transistor KSC815 the beam current limiter influences the supply voltage 
of the sawtooth generator at pin 12 and subsequently the picture height. Higher beam current results in a lower highten­
sion and enlarged picture (at constant deflection current). Reducing the oscillator amplitude via the supply voltage at pin 
12 keeps constant the picture height. 
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KA2133 LINEAR INTEGRATED CIRCUIT 

I CHIP DEFLECTION SYSTEM 
The KA2133 consists of vertical system including output function and a 
horizontal system including AFC function. It is for use in small size color 
TV, B/W TV receivers and monitor designed. 

FUNCTIONS 
(Horizontal Section) 
• SYNC separator 
• Horizontal oscillator 
• Horizontal predriver 
• Horizontal AFC 
• Shunt regulator (Typ.: 6.7V) 

(Vertical Section) 
• Vertical oscillator 
• Vertical predriver 
• Vertical output 
• Flyback generator 

FEATURES 
• Low power consumption, direct deflection coil driving capability 

(flyback voltage two times as high as supply voltage is supplied 
during flyback period only) 

• Variable circuit of vertical retrace time on chip. 

BLOCK DIAGRAM 

V-OSC 

161-----~ 

SYNC 
SEP 

VCC1 

V­
PAEDRJVER 

di SAMSUNG SEMICONDUCTOR .. 

FLYBACK 
GENERATOR 

16 Dip H/S Unit: mm 

5.65 21.65 

V-OUTPUT 
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KA2133 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Vertical Supply Voltage Vee 15 v 
Horizontal Supply Current 110 30 mA 
Vertical Output Current la -500- +500 mA peak 
Horizontal Output Current lg -10- +10 mA 
Flyback Generator Output Current Is -500- +150 mA peak 
Power Dissipation pd 1.2 w 
Operation Temperature Topr -20- + 75 oc 
Storage Temperature Tst9 -40- + 150 oc 

SUGGESTION CONDITION (Ta= 25°C) 

Characteristic Symbol Min Typ Max Unit 

Vertical Supply Voltage Vee 9.6 12.0 14.4 v 
Horizontal Supply Current 110 6.5 12 18 mA 

ELECTRICAL CHARACTERISTICS 
(Vcc=12V, '1o=12mA, Ta=25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

Vertical Supply Current Ice (1) SWA=2 - 85 140 mA 1 

Vertical Supply Current Ice (2) 
No Input Signal - - 50 mA 1 
SWA=2 

Vertical Free Running Frequency fvo SWA=1 55 60 65 Hz 1 

Vertical Free Running Frequency 
~fRo (Vee) 

~fvo =1fvo (14.4V)-fvo (9.6V) 1 - 0.9 2 Hz 1 
Operating Vertical Free Running SWA=2 

~fvo=1fvo (-20°C)-
Frequency Operating Temperature ~fvo (Ta) fvo ( + 75°C) 1 - 0.8 2 Hz 1 

SWA=2 

Vertical Output Center Voltage VM,ID SWA=2 5.3 5.8 6.3 v 1 

Vertical Output Current la SWA=2 450 500 550 mAp-p , 1 

Horizontal Supply Pin Voltage V10 SWa=2 6.2 6.7 7.2 v 1 

Horizontal Free Running 
fHo 

l10=12mA 
15.0 15.75 16.5 KHz 1 Frequency SWa=1 

Horizontal Output Pulse Width PwH 
fHo =15.75KHz 

20 25 30 us 1 
SWa=2 

Horizontal Output Current lu SWa=2 -10 -1.5 -2.0 mA 1 

c8 SAMSUNG SEMICONDUCTOR 276 



KA2133 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 
VCC1=12V 

A SUPPLY CURRENT) 

5.6K 

4700 J n4700pF 

10!1 

1K I KA2133 

10K 

75!1 430!1 

2.0SK 

Fig. 2 
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KA2133 

TYPICAL APPLICATION CIRCUIT 

VCC=12V 

1µF 16V 

QC SAMSUNG SEMICONDUCTOR •• 

SWB 

LINEAR INTEGRATED CIRCUIT 

(~ 
100 

1 8.2KO 

' L--11+,,/Vtr---O VCCA=12V 
40on 

Fig. 3 
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KA2151 LINEAR INTEGRATED CIRCUIT 

CHROMINANCE SIGNAL PROCESSOR FOR 
PAL SYSTEM 
The KA2151 is a silicon monolithic integrated circuit designed for chro­
minance signal processor in color television receivers. (PAL SYSTEM) 

24 Dip Unit: mm 

. 
FUNCTION 
• Chroma amplifier 
• DC Uni-color control 
• APC phase detector 

• Burst amplifier 
• ACC peak detector 
• Killer detector 

t::,:~:::JnOZ! 
• Matrix circuit • Voltage controlled oscilator 

• DC ch~oma gain control • PAL switch 
• Flip flop 

FEATURES 
• Having a whole color signal processing function. 
• Minimum number of external parts required. 
• In order to stabilize the operation of the phase detector in the APC 

circuit under poor receiving condition, DC feed back technique 
is provided. 

• The VCO consists of a low pass RC circuit, so that there is no pos­
sibility of an undesirable parasitic oscillation. 

• It needs no tank circuit and consequently no initial adjustment is 
required in the VCO circuit. 

• As the reference signals reproduced in the VCO are fed internally 
without passing through a tuning circuit, adjustment is not 
needed. 

• The ACC level is internally defined. 

BLOCK DIAGRAM 

CHROMA COLOR SUB COLOR 
ACC OUTPUT CONT CONT Vee 

r-~~~~--<115)--~~-(i 

1;-------.,-<:10 9 8 7 6 

APCDET 
INPUT 

PHASE PHASE PHASE REF REF DEMOD 
CONT CONT CONT OSC OSC BIAS 

PUT CAP 

Fig. 1 
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KA2151 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 15 v 
Power Dissipation (Ta =65°C) Pd 720 mW 
Signal Level at Input Pin Vin 5 Vp-p 
Load Resistance at Demodulator RL min 1.8 KO 
Gate Pulse Input Voltage Vp ±6 v 
Thermal Resistance Rth 108 °C/W 
Flip-Flop Drive Pulse e1 ±5 v 
Operating Temperature Topr -20- +65 oc 
Storage Temperature Tstg -55- +150 oc 

ELECTRICAL CHARACTERISTICS <Yee= 12V, Ta= 25 °C) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

Supply Current Ice S1 =2, 82=1 34 46 65 mA 4 

Maximum Chroma Output Voltage Ve 
81 =1, S2=1, S3=1 

0.5 0.7 1.0 Vp-p 1 
e;n =100mVp-p Pin 19 

Burst Output Voltage vb 1.0 1.3 1.7 Vp-p 1 

ACC Range v. 81 =2, 82 =1, $3 =1 
0.7 Vp-p 1 

e;n=14mVp-p Pin 17 - -

s, =1, S2=1, S3=2 
Killed Chroma Output Voltage vk V;n =100mVp-p - - 3 mVp-p 1 

Pin 19 

S1 =1, S2=3, S3=1 
Min Gain Chroma Output Voltage v. V;n =100mVp-p - - 3 mVp-p 1 

Pin 19 

Terminal Voltage 18 V1a s, =2, S2=1, S3=1 6.9 7.4 7.9 v 1 

S, =1, S2=1, S3=1 

Color Control Voltage V20 
V;n =100mVp.p 

- 8.3 - v 1 
When Ve being reduced 
to half 

S,=3, S2=1, S3=1 
Unicolor Control 

t!..Vo3 
V;n =100mVp-p 

9 10 12 dB 1 
Characteristic V1a=5.9-8.9V 

Signal Change of Pin 19 

S, = 3, S2 = 1 , S3 = 1 
e;n = 100mVp-p 

Phase Shift by Unicolor Control fl</> 4.43MHzCW - 4 7 deg 1 
V1a=OV-12V 
Phase shift of Pin 19 

s, = 1, 82 = 2, 83 = 1 
APC Detector Output Balance Vp Difference in Voltage -50 0 +50 mV 2 

between Pin 9 and 10 
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KA2151 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

81 =2, 82=1, 8A3=2 

APC Pull-in Range fp 
Adj. V9-V10 for fo±10Hz 

±240 ±350 - Hz 2 
S1 =1, S2 =1, S3 =2 
Vary F11 & measure fp 

S1 =1, 82=1, S3=1 
VCO Frequency Control Sensitivity {3 Measure V9-V10 - 1.0 - Hz/mV 2 

at Af=100Hz 

S1=1, S2=2, S3=1 
Phase Detector Sensitivity µ Measure Vs-V10 - -25 - mV/deg 2 

at M>=10° 
···-

VCO Frequency Stability 
fav 

81 =2, S2 =1, 83 =1 
-20 0 +20 Hz 2 

Vs V22 V22=12±1V 

81 =1, S2=1, 83=1 
Temp-Stability of APC Detector AV pt vb =100mVp-p -70 0 +70 mV 2 

Ta=0-60°C I 
Burst Level for Killer & ldent V; 

81 =1, 82=1, 83=1 
30 80 150 mVP·P 2 

at V20 ~ 10V 

Demodulator DC Output Voltage Vooc S1 = 2, S2 = 1, S3 = 1 6.6 7.2 7.8 v 3 

Temp. Coeffi, of Demodulator eAVooc 
T.=-20-65°C -3 0 +2 mV/°C 3 

DC Output Voltage eT 

DC Voltage Difference between 
S1 =2, S2=1, 83=1 

AVooc Vtg Difference among -0.3 0 +0.3 v 3 
Any Demodulator Output Terminal 

Pin 1, 23 & 24 

Temp. Coeffi, of Demodula,tor eAEooc S1 = 2, S2 = 1 , S2 = 1 
-2 0 +2 mV/°C 3 

Output Voltage Differences eT T.=-20-65°C 

Vos 
S1=2,S2=1,S3=1 

- 2.4 -

Color Difference Output Voltage Vos Vcw =0.2Vp-p 4.44MHz - 1.45 - Vp.p 3 

VoG Pin 1, 23, & 24 (10KHz Beat) - 0.65 -

Maximum Color Difference 
VoMB 81=1, S2= 1, S3= 1 4.5 5.5 -

Output Voltage 
VoMR ecw = 1.2Vp-p 4.44MHz 4.5 5.5 - Vp·p 3 
VoMG Pin 1, 23 & 24 (10KHz Beat) 1.5 2.0 -
B-Y/R-Y S1 = 3, S2 = 1, 83 = 2, - 1.65 -

Relative Amplitude Vcw = 0.2Vp-p - 3 
G-Y/R-Y 4.44MHz (10KHz Beat) - 0.45 -

OR-Y 81 =3, S2=1, S3=2 83 90 97 
Demodulator Phase Vcw =0.2Vp-p deg 3 

OR·Y 4.43MHz 222 236 250 

Residual Carrier Vear 
S1=1, 82 = 2, 83 = 1 - - 0.2 Vp·p 3 
4.43MHz 

S1 =1, S2=2, 83=1 
Demodulator Frequency 

lo 
Vcw=0.2Vp-p 

0.8 1.5 - MHz 3 
Characteristics 4.44-7MHz 

3dB band width 

c8 SAMSUNG SEMICONDUCTOR 281 



KA2151 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min 

81 =1, 82=2, 83=1 
Residual Harmonics Vharm Vcw=1.2Vp-p -

4.44MHz 

81=2,82=1 
Output DC Voltage 

Vsw 
V;n=OmVp-p -Change by PAL switch DC Deviation on 
each scanning 

·81 =1, 82=2 

Carrier Leak in B.P. Vleak V;n =OmVP-P• Carrier -
Component Output of 
Pin 19 

TYPICAL APPLICATION CIRCUIT 

UNICOLOR 
CONTROL 

VIDEO CONTRAST CONTROL 

SYNC PULSE 

1.SK 

r------, 

COMPOSIT~J : 
SIGNAL : : 

I I 
L--- __ .J 

Fig. 2 

c8 SAMSUNG SEMICON~UCTOR 

TYP Max Unit Test Fig 

- 2.2 Vp-p 3 

- 50 mVp-p 4 

- 14 mVp-p 4 
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KA2151 

TEST CIRCUIT 1 

VCC=+121/ 

KA2151 

LINEAR INTEGRATED CIRCUIT 

ein 
CHROMA 
INPUT 

BRUST SIGNAL 
10CVCLE 

~-fillll-CHROMA 

1µs 

ABOVE~~3.5µS i\j ,___JL 
G!'J"E PULSE ........._..... ............... ,.....,.._.....~....,....,.... 1 

TEST CIRCUIT 2 Fig. 3 

vee 
+121/ 

KA2151 

WL,___IL_ 
I FL~:;,sLOP I 

PULSE 

75 

4.7µ 

PHASE 
SHIFTER 

GATE PULSE 
INPUT 

0.022µ 

4.43MHz 
1-------ocw INPUT 

IVp-p 
S3 "l:'16P m 0.01µ 

'-----'-'-"'"-~~I-'-'-'-----' 

Fig. 4 
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KA2151 

TEST CIRCUIT 3 

PHASE 
SHIFTER 

TEST CIRCUIT 4 
DEMO OUTPUT 

2.4K 
2.4K 
2.4K 

;;:- ;;:- ;;:­
(:2. !:S !!!. 

cis SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

KA2151 

Fig. 5 

Fig. 6 

"IN 

CHROMA INPUT 

FLIP-FLOP 
DRIVE PULS!:: 

Vee +12V 

2K 

3.9K 

0.022µ 
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KA2153 LINEAR INTEGRATED CIRCUIT 

VIDEO-CHROMA DEFLECTION SYSTEM FOR 
A COLOR TV (NTSC) 
The KA2153 combines the video-chroma sub-system and the deflection 
combination on a single monolithic integrated circuit to provide a color 
television video-chroma deflection system. 

This device includes a video amplifier, color demodulator that is designed 
to provide color differential output, and improved syncseparator, horizon­
tal oscillator with saw tooth wave type AFC, horizontal pre-driver with X-ray 
protection circuit, and vertical oscillator, vertical pre-driver in a 42 leads 
dual in-line type plastic package. 

FUNCTIONS 
• Inverter-amplifier 
• Contrast control 
• Pedestal clamp 
• Brightness control 
• ACC-amplifier 
• Tint control 
• Uni-color control 
• 3.58MHz Vee 
• APC 
• Color-Killer 
• Color demodulator 
• Matrix circuit 
• Sync-separator (H.V.sync in) 
• 2fH horizontal oscillator 
• Flip-flop 
• Stabilized horizontal Vee by zener diode 
• Horizontal pre driver 
• Gate pulse generator 
• Vertical sync input 
• Vertical oscillator 
• Ramp generator 

FEATURES 
Video-Chroma Section 
• Minimum numbers of external parts required. 
• Stabilized with respect to variation of temperature and supply 

voltage. 
• A few initial adjustment required. 

Deflection Section 
• Excellent temperature stability of horizontal oscillator. 
• Exact 50% duty cycle output due to the 2-fH oscillator and flip­

flop circuit. 
• Excellent interrace. 
• Stable Sync separator with V/H input terminals. 
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KA2153 LINEAR INTEGRATED CIRCUIT 

MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage V3 Max 15 v 
--

Supply Current '33 Max 40 mA 
--

Input Signal Level V;n 5 Vp·p 

Demo. Min. Load Resistance RLD 1.8 KO 

Horiz. Drive Peak Current -'24 Max 30 mA 
·--

Horiz. Drive Operating Current -124 15 mA 

Vert. Output Current 126 Max -5 mA 

Syncseparator Input Level 
V3a Max 

8 VP·P V3s Max 
··---

Term. 1 Max Operating Current 1, 5 mA 

Term. 2 Max Operating Current 12 4 mA 

Power Dissipation (Note) pd 2.2 w I 
Operating Temperature Topr -20-65 oc 
Storage Temperature Tstg -55-150 oc 

Note: Derated above T. =25°C in the proportion of 17.6mW/°C. 

ELECTRICAL CHARACTERISTICS 
VIDEO SECTION (Unless otherwise specified, Va =12V, Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

12V Supply Current lcc3 Measure term. 3 current 60 82 100 mA 1 

Video Gain V221Va 
V5=4.25V, V6:4.0MHz, 

2.0 3.5 5.0 dB 2 
1.0VP-P• V5 =10V, Va=8.0V 

V6 =4.25V, V6:500KHz, 
Contrast Gain Control Range llGv 1.0VP-P• V5: 5-10V 11.2 12.3 13.4 dB 2 

20 log (V22 (max)IV22 (min)) 
r------· 

Va=4.25V, V5 =10V, Va=8.0V 

Videc;> Frequency Characteristics llGvt 
Va=4.0MHz, 0.5MHz 1.0Vp-p 

-3.5 -1.5 0.5 dB 2 
20 log (V22 (4MHz)IV22 
(0.5MHz)) 

V41 =4.1V 

DC Restoration Ratio K 
Change APL 10% to 90% 

63 70 77 % 2 
Measure pedestal level 
change of term. 22 

Term. 5 open. change V40 

Maximum Video Output Vv MAX. 
DC voltage, measure 90% 

5.0 7.5 - Vp-p 2 
of voltage change at 
term. 22 
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KA2153 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
VIDEO SECTION (Unless otherwise specified, Va=12V, Ta=25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

Video DC OutputTherm. Co-effic. CN22foT 
Vs=3.25V, V41 =4.jV 

-2.5 0 2.5 mV/°C 2 
T.=-20-+65°C 

Inverter Amplifier Gain V,/Vs 
Vs=4.25V, Vs: 4.0MHz, 

2.2 3.5 4.6 dB 2 
1.0Vp-p, Vs =10V, Vs =8.0V 

·-

Inverter Amplifier Differential Gain DGR 
Vs: 3.3-5.2V 

- 2.5 10 % 2 
Vs: 3.58MHz, 100mVµ-p 

Inverter Amplifier Differential Phase DPR 
The same condition as 

3 5 deg 2 
above 

-

Vs=4.25V, Vs= 10V, 
Inverter Amplifier Frequency 

.:iGRt 
Vs=B.OV, Vs: 4.0MHz, 

-3.5 -0.1 0.5 dB 2 
Characteristics 500KHz, 1.0Vµ.p 20 log 

(V, (4MHz)/V, (0.5MHz) 

Inverter Amplifier 3.58MHz Linearity L, Ve=4.0V, Vs=3.58MHz 1.6 - - Vµ-p 2 

CHROMA SECTION 
(Unless otherwise specified. Gate Pulse and Blanking Pulse of TEST CIRCUIT 
2 is Applied) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

V1=12V, Vs=10V, Va: open 

Maximum Chroma Output VcM 
V9: 120mVp-p (B:C=1:1) 

0.5 0.75 1.05 Vp-p 3 
VG =8V, Vs =15V, 
measure term. 12 

Burst Output Vs 
The same condition as 

0.45 0.70 0.95 Vp-p 3 
above 

V1=12V, Vs=10V, Va: open 

ACC Characteristics (1) v. Vs =15mVp-p (B:C=1:1) 
0.16 0.34 - Vp-p 3 

Measure chroma amplitude 
term. 12 

Vs= 100mVP·P• 300mVp-p 
(B:C=1:1) 

~CC Characteristics (2) A 
Chroma amplitude ratio 

1.0 1.3 - 3 
at term. 12 -

A ='V12 (Vs= 300mVµ-p) 
V12(Vs=100mVp-p) 

V1=0V, Vs=10V, Va: open 

Color Control Residual Signal Vcs 
S1: 1, S2: 1, VG=8V, - - 3 mVp-p 3 
Va=15V, 
Vs =120mVp-p (B:C=1:1) 
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KA2153 LINEAR INTEGRATED CIRCUIT 

CHROMA SECTION 
(Unless otherwise specified. Gate Pulse and Blanking Pulse of TEST CIRCUIT 
2 is Applied) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

V1 =12.0V, V5=5-10V, 

Uni Color Control Gain Range !Neu 
Va: open, S,: 1, S2: 1, 

7.5 8.5 9.5 dB 3 
VG=8V, Vs=15V 
V9 = 120mVP·P (B:C = 1 :1) 

The same as above. 
Uni Color Control Phase Range A8eu Burst chroma phase - 4 10 deg 3 

f-----· 
change at term. 12 

V, =12V, V5=10V, 
Va=0-12V, V9 =120mVP·P• 

HUE Phase Control Range (1) A8bHI 
VG =8V, Vs =15V 

7.5 105 - deg 3 
Burst chroma phase change 
at term. 12 
S,:1, S2:1 

HUE Phase Control Range (2) A8bH2 
The same as above. 

37 51 62 deg 3 
Phase change from Va open 

V,=0-12V, V5:open, 

Color Control Phase Change A8cc 
Va: open - 3 5 deg 3 
V9 = 120mVp.p (B:C = 1 :1) 
VG=8V, Vs=15V, s,:1, S2:1 

r--

Burst-Chroma Phase Difference A Elbe 
V,: open 

-8 0 8 deg 
The same as above 

V 14 =0.6V P·P (Burst) 

APC Pull-in Range Ip 
Measure term. 16 frequency 

±250 ±350 - Hz 3 
Difference between le and 
lo when APC is out 

V14 Burst amplitude when 
Killer Sensitivity vbk V1=2V 18 29 45 mVp-p 3 

S,:1, S2:2 

Vear R 
V14: ACGND 

Residual Carrier of 3.58MHz component at term. 
VearG - - 300 mVp.p 3 

Demodulator Output 
Vear B 

19, 20 and 21. 
S,:1, S2: 2 

VoR S:,:1, S2:2 1.45 1.85 2.3 
Color Difference Signal Output 

VoG V14:3.56954MHz, 0.2Vp-p 0.49 0.62 0.77 Vp-p 3 

Vos 
CW: 3.579545MHz 

1.55 1.95 2.42 
-

Color Difference Signal R-Y/B-Y 0.85 0.95 1.05 
f--- The same as above - 3 

Relative Output G-Y/B-Y 0.25 0.31 0.38 

VoRM S1:1,S2:2 4.5 5.5 -
Color Difference Signal . -------1 

Maximum Output VoGM V, 4 : 3.56945MHz, 1.2Vp-p 1.4 1.8 - Vp-p 3 
-- CW: 3.579545MHz 

VosM 4.5 5.5 -
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KA2153 LINEAR INTEGRATED CIRCUIT 

CHROMA SECTION 
(Unless otherwise specified. Gate Pulse and Blanking Pulse of TEST CIRCUIT 
2 is Applied) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

8R.Y S1:, S2:2, V14: Burst 0.6Vp-p 100 107 112 
Relative Phase 

Chroma 0.2VP·P 
deg 3 

8G·Y 230 240 250 

fsR S1:1,S2:2 
Demodulator Band Width fsG V14:10KHz-5MHz, 0.2Vp-p 1.13 1.77 3.16 MHz 3 

fas -3dB Frequency (OdB; 10KHz) 

S1:1, S2:2 
V14: Burst 0.6Vp-p. 

Blanking Operation Voltage Va22s Chroma 0.2VP·P 10.4 11.1 - v 3 
Blanking pulse height when 
Demo. output is disappear 

VoR 
S1:1, S2:2 

Demodulator Output DC Voltage VoG 
V14: ACGND 

7.00 7.71 8.35 v 1 
Vos 

Demodulator Output Vo(R·GJ 

Difference Voltage Vo(R·B) The same as above -0.3 - 0.3 v 1 
Vo(B-G) 

Demodulator DC Output !:NoRO The same as above 
Thermal Co-efficient t.VoGO 

Ta =20°C-65°C 
-3 0 2 mV/°C 1 

!NoaO 

DC Output Voltage !No(R·G)Q 
Difference Component f.Vo(R-B)0 The same as above -2 0 2 mV/°C 1 
Thermal Co-efficient Ll.Vo(B-G)IJ 

Color Control Terminal Voltage V; 
Measure term. 1 open 

5.4 6.0 6.52 v 1 
circuit voltage 

Uni-color Control Terminal Voltage Vs 
Measure term. 5 open 

6.9 7.5 8.02 v 1 
circuit voltage 

HUE Control Terminal Voltage Va 
Measure term. 8 open 

5.4 6.0 6.52 v 1 
circuit voltage 
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KA2153 LINEAR INTEGRATED CIRCUIT 

HORIZONTAL SECTION 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

Horizontal Vee V33 Vs=20.3V 7.4 8.2 9.0 v 1 

Recommendable Supply Current '33 - 22 26 30 mA 1 

Horizontal Frequency fH S39:b, S3a:b, S3s: on, Vx =4V 15.069 15.569 16.069 KHz 4 

fH Thermal Drift AIHT 
The same as above 

-70 80 230 Hz 4 
T.=-20-60°C 

AFC Clamping Voltage VeL 
Measure term. 35 open 

3.71 4.20 4.75 v 1 
Circuit Voltage S1: on 

AFC Input Current iiN35 S1: on, Ss:2 2.2 3.62 5.1 mA 1 

AFC Output Current loas S1: on, Ss:1 2.4 3.99 5.6 mA 1 
·--+--

Horizontal Drive Saturation Voltage VoL24 S1: on, S3: on measure V24 - - 0.3 v 1 

Sag:b, Saa:b, Sas: open 

Horizontal Drive Output Duty Cycle To24 V = 4V. H Level Per~od x 100 45 50 55 % 4 
x 1 Cycle Period I 

Measure V24 wave form 
. -------j 

Oscillator Starting Voltage V33 (min) 
Minimum V33 when output 

- - 4.0 v 4 
Duty of term. 24 in 50% 

Starting Supply Current l33 (min) V3a=4V, Measure '33 5.5 8.8 11.5 mA 4 

S3a:a, Sas:ON, Sag:a 
AFC Pull-in Range ~fH PULL Changing Vx, measure - ±600 - Hz 4 

Pull-in range 

AFC l;iold-in Range ~fH HOLD 
The same as pull-in range. 

- ±1000 - Hz 4 
Measure hold-in range. 

X-ray Protector 
Measure V23 when V24 

Voltage Sensitivity V1N23 Output becames L, level. 0.50 0.88 1.10 v 4 
Ta=25°C 

Measure ba when V24 
X-ray Protector Current Sensitivity l1N23 Output becames L level. 0.060 0.178 1.00 µA 4 

T.=25°C 

X-ray Protector Operating Voltage V1N23() 
The same as V1N2a 

0.30 0.88 1.28 v 4 
T.=-25-65°C 

X-ray Protector Operating Current l1N23 () 
The same as l1N2a 

0.03 0.178 2.0 µ,A 4 
T.=-20-65°C 
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KA2153 LINEAR INTEGRATED CIRCUIT 

SYNC SEPARATOR 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

Term. 38: open 
Syncseparator Sensitivity (1) ltN39 Measure '39 when V01 is 18.1 35.0 11.3 µ.A 4 

L->H. 

Syncseparator Sensitivity (2) ltN38 
Term. 39: open 

13.3 21.4 54.2 µ.A 4 
Measure 138 same as above 

Sync Output H Level VoHOT Term. 38: open 7.04 8.19 9.34 v 4 

Sync Output L Level Vo1.:37 0 1.5 2.4 v 4 

Sync Clamp Voltage VcL31 Measure V31at131 =-1mA -0.85 -0.63 -0.5 v 4 

VERTICAL (Unless otherwise specified, Vee =12V, Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

Vert Freeruning Frequency fv S31: ON, measure term. 28 56 60 64 Hz 4 

Retrace Time T, Term. 28 output pulse 500 690 850 µ.S 4 

S31: ON/OFF, term. 39-VR 

fv Pull-in Range .:lfv PULL 
S31: OFF fosc2s =60Hz 11.1 12.1 12.9 Hz 4 
S31: ON measure fosc2e 
.:lfv PULL= fosc 28-60Hz 

Ramp Maximum Voltage Vo2s V30=6V, measureV2a 7.05 7.65 8.25 v 1 

Ramp Maximum Current 1020 V30 =6V, measure l2a. Sa: ON 16.7 26.8 48.4 mA 1 

Maximum Common Mode 
S2a. S27: ON, V3o=OV 

Input Voltage V1H2e· V2a: 6-12V, measure V2a 11.9 - - v 4 
when V27 is saturate. 

Minimum Common Mode 
V1L28 

V2a: 6-0V 
2.86 3.7 v 4 

Input Voltage The same as above -

Terminal 28 Input Current be 
S2a, S27: ON, V30 =OV. 

0.25 0.98 4.50 µ.A 4 
Measure '2a at V2s =6V 

Terminal 27 Input Current 1127 The same as above. 
0.18 0.94 6.21 µ.A 4 

Measure 127 at V29=6V 

Maximum Vertical Output Voltage VoH2e 
S2a: OFF, S27: ON, V30=6V 

5.6 6.3 7.2 v 4 
Measure V2a 

t--· 

Minimum Vertical Output Voltage VoL2e 
S25, S27: OFF, V30 =6V - - 0.3 v 4 
Measure V2a 

Terminal 29 Bias Voltage V29 
Measure V29 when 

3.7 3.9 4.1 v 4 
'29= -0.2mA 
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KA2153 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 1 (DC) 
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KA2153 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 3 (Chroma OSC, Demo) 
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KA2153 

TYPICAL APPLICATION CIRCUIT 
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KA2154 LINEAR INTEGRATED CIRCUIT 

VIDEO-CHROMA-DEFLECTION SYSTEM 
FOR A COLOR TELEVISION (PAL/NTSC) 
The KA2154 combines a PAL/NTSC Video-Chroma subsystem and a 
Deflection combination on a single monolithic integrated circuit to provide 
a PAL or PAL/NTSC color television. 

This device includes a Video amplifier, PAL and NTSC color demodu­
lator these are designed to provide color differential signal outputs, and 
improved Sync-separator, Horizontal oscillator with sawtooth wave type 
AFC, Horizontal pre-driver with X-ray protection circuit, Vertical oscilla­
tor and Vertical pre-driver in a 42 leads dual-in-line type plastic package. 

FUNCTIONS 
• Inverter-amplifier 
• Contrast control 
• Pedestal clamp 
• Brightness control 
• ACC-amplifier 
• Tint control 
• Uni-color control 
• 3.58MHz VCO 
• APC 
• Color-Killer 
• Color demodulator 
• Matrix circuit 
• Sync-separator (H.V. sync in) 
• 2fH horizontal oscillator 
• Flip-flop 
• Stabilized horizontal Vee by zener diode 
• Horizontal pre driver 
• Gate pulse generator 
• Vertical sync input 
• Vertical oscillator 
• Ramp generator 

FEATURES 
• Video-Chroma Section 
• Simple PAL/NTSC System Switch (Demodulator, Flip-flop, tint 

control for NTSC). 
• Suitable to a Multi-CTV System: KA2154 PAL/NTSC Dual System 

Suitable to a Multi-CTV System: KA2154 SECAM Combination 3 or 
more System. 

• Minimum Numbers of External Parts Required. 
• Stabilized with Respect to Variation of Temperature and Supply 

Voltage. 
• A Few Initial Adjustment Required. 

DEFLECTION SECTION 
• Excellent Temperature Stability of Horizontal Oscillator. 
• Exact 50% Duty Cycle Output Due to the 2-fH Oscillator and Flip-Flop 

Circuit. 
• Excellent Inter-race. 
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KA2154 LINEAR INTEGRATED CIRCUIT 

MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbo value Unit 

Supply Voltage Vee Max 15 v 
Horiz. Supply Current Ice Max 40 mA 
Max. Input Signal Level IN3, 5, 14, 15, 17, 19, 2a. 37, 39 5 Vp.p 
Max. Control Terminal Voltage v4MAX. v5MAX. v7MAX. v9MAX Vee v 
Term .. 1 Max. Output Current 11 MAX 4 mA 
Term. 8 Max. Output Current is MAX 10 mA 
Term. 10 Max. Output Current l10MAX 4 mA 
Term. 13 Max. Output Current l13MAX 4 mA 
Min. Load Resistance RLD 1.8 Kn 
Term. 23 Max. Output Current l23MAX 4 mA 
Vertical Stage Output Current '24 MAX 20 mA 
Term. 25 Max. Output Current '2s MAX 4 mA 
Term. 26 Max. Input Voltage V26MAX Vee v 
Term. 27 Max. Output Current '27 MAX 20 mA 
Term. 30 Max. lntput Current -130 MAX 1 mA 
Horiz. Max. Sink Current -132MAX 30 mA 
Horiz. Ave. Sink Current -132 15 mA 
Term. 35 Max. Input Voltage V35 MAX Vee v 
Term. 36 Max. Voltage V35 MAX Vee v 
Term. 38 Max. lntput Voltage V3a MAX 5 v 
Term. 40 Max. Output Current 140 MAX 5 mA 
Term. 42 Max. Sink Current -142MAX 4 mA 
Max. Power Dissipation Po MAX 2.2 w 
Operating Temperature Topr -20-65 oc 
Storage Temperature Tstg -55-150 oc 

Note: Derated above T. =25°C in the proportion of 17.6mW/°C. 
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KA2154 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Vz=12V, TA=25°C) 

Video Section (1) 

Characteristic 

Recommendable 
Supply Voltage 

Te~...-~~~~~~ 

Symbol Pin SW SW SW SW 

36 41 4A 48 

Vcc1 

Specification 

Test Condition 

Min. Typ. Max. 

10.8 12 13.2 

Test 
Unit CCT 

v 
f-------·------+-----+·--+-~--+---+-----i -----··--·-·----+---+---+--+----+----' 

12V Supply 
Current 

2 82 mA 
--·-----+-----+- -- t-------------j ---+-----------------+---+---+--+---+---

Ve =10V, Vx =4.25V, 

Video Gain Gv 23 Off On Off On Vz=4.0V V39; 500KHz 
39 1Vp_p (Multi Burst) 

3 6 8 dB 2 

Gv =20 log (V23/V39) 
r----- -------t------j-----t------ ---t----r---+-------------j----j----r----t----J-----j 

Contrast Gain 
Control Range 

Video Frequency 
Characteristics 

DC Restoration 
Ratio 

Max. Video 
Output 

K 

V0 =10V-2V, Vx=4.25V, 

23 Off Off Off Off Vz =4.0V V39; 500KHz 1Vpp 
(Multi Burst) L1Gv =20 log 

23 

23 

23 

(V23MAX/V23MIN) 

Vc=10V, Vx=4.25V, 
Vz =4.0V V39; 500KHz, 

Off On On On 4.0MHz 1Vp_p (Multi Burst) 
LlGVF =20 log 

Off On On On 

(V 23 4M Hz/V 23 SOOK Hz 

Vc=10V, Vz=4.0V 
Vx; Pedestal #39=3.25V 
V39; 2.5Vp.p 10srEP 
APL 10%-90% 

ilV 23 pedestal 
K=(1- x100 

V23100% APL 

Vx=4.25V, V39; No Signal 
Off Off Off On Vz = 2V - 7V 

10% to 90% of Variation 

40 
(14) 

- 3.5 - 1.5 0.5 

63 70 77 

5.0 7.5 

dB 2 

dB 2 

% 2 

2 

+------------+---+---+---+-----'--+----+------------+---+--+---~---+----____, 

Video DC Output 
Term. Co-effici. 

Inverter Amp. 
Gain 

Inverter Amp. 
Differential 

Inverter Amp. 
Differential 
Phase 

23 
Vx =4.25V, Vz =4.0V 

Off Off Off On V39; No Signal 
Ta= -20°C-65°C 

Vx=4.25V 

-2.5 0 2.5 mV/°C 2 

40 Off Off Off Off V39; 500KHz, 1Vp.p 2.2 3.5 4.6 dB 2 
GR =20 log (V40/V39) 

-·-----r~--t----t--

Vx; 3.3- 5.3V 
40 Off Off Off Off V39; 3.58 MHz 100mVP-P 2.5 10 % 2 

DGR =(V40 MAx/V40 M1N·1)x100 

Vx; 3.3-5.3V 
40 Off Off Off Off V39; 3.58MHz, 100mVp.p 3 5 deg 2 

DPR = <f>40 MAx·</>40 MIN 
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KA2154 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Vz =12V, TA =25°C) 

Video Section (2) 

Characteristic Symbol 
Test 
Pin SW SW 

36 41 

Inverter Amp. 
Frequency LiGRF 40 Off Off 
Characteristics -

Inverter 'Amp. 
39 

3.58 MHz vl.39 
40 

Off Off 
Linearity 

Contrast Control 
V41 41 

Open Voltage 
- -

Color Control 
V1 7 

Open Voltage 
- -

Tint Control 
V9 9 

Open Voltage 
- -

Pedestral Amp. 
Gp 

3 
Off On 

Gain 23 

SW 
4A 

Off 

Off 

-

-

-

On 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

Specification 

Test Condition Unit 
Test 

SW CCT 

48 
Min. l'YP· Max. 

Vx=4.25V 
Va9 =500KHz, 4MHz 1Vp.p 

Off 
LiGRF =20 log 

-3.5 -0.1 0.5 dB 2 

(V 40 4MHz/V 40 500KHz) 

Vx=4.25V 
Off Measure #39 input level at #40 1.6 - - Vp.p 2 

maximum output. 

- 6.7 7.2 7.7 v 1 

- 5.5 6.0 6.5 v 1 

- 5.5 6.0 6.5 v 1 

Vx=4.25V, Vz=4V 

On 
Vaa =50KHz 1Vp.p 

11 
12.6 

14 dB 
(Multi Burst) (9.5) 
Gp=20 log (V2s/Va) 

300 



KA2154 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Ve =10V, Vs =10V, SW3s; On SW10; Off SW4A; On SN4s; On) 

Chroma (1) PAL 

Characteristic 
Testr----,--..-~--,--,--, 

Symbol Pin SN SN SN SN SW SW Test Condition 

41 7 9 12 15 20 

Specification 

Min. Typ. Max. 

U "t Test 
m CCT 

Max. Chroma 
Output Voltage Qcup 8 On On Off a b On Vs: 120mVp_p (B:C=1:1) 0.5 0.75 1.05 Vp.p 3 

+--------· -- t------ -------+--- r------ ---t------t----t--t------- -------t---+---------+---·t-----1 ----i 

e~;t~g~utput Q bp 10 On On Off a b On Vs: 120mVp_p (B:C=1:1) 0.45 0.70 0.95 Vp.p 3 
1-----------t-----t--------1 t----- -

ACC 
Characteristics Q ap 8 On On Off a b On Vs: 15mVp_p(B:C=1:1) 0.2 0.43 - Vp_p 3 
(1) 

+------------+-----------+-- t----+----+1---+------------+ -- t-----J-Vs:-100-mV-P--P.------+------+------

ACC ) 300mVP-P (B:C=1:1) 
Characteristics Ap 8 On On Off a b On Va Vs =300mVp_p) 
(2) Ap=------

- 1.0 1.3 3 

Va (Vs =100mVp_p) 
e------------+-------+---+----------+--+----------+--+--------+--+------------------~---+----+---+----+-----------+------l 

Chroma Input 
Dynamic Range 

QClp 8 On On Off a 500 600 - mV P-P 3 
e------------+-------+------+--+----- -~-·+-----+----I-----+-------------------+---+---+------+---+---------------+ 

Uni Color Control 
Range (1) 
Uni Color 
Switch On 

'1CCU1p 8 On On Off a b 

r---------- ---+---------+---+-------+------- --+----------+---+ 
Uni Color Control 
Range (fl) '1.QCU2p 8 On On Off a b 
(Switch Off) 

Ve=4-10V, Vs=10V 

On 
Vs=120mVp.p (B:C=1:1) 

Va (Ve=1DV) 
'1eCUp =20 log 

Va (Ve=4V) 
---1 --~-· 

Off Same as above 

I--- --t------+--+-----+----+----------+-------

Uni Color Control 0 8 On On Off a 
Phase Sift .Cl Up b On 

Ve=4V-10V, Vs=10V 
Vs =120mVp_p (B:C=1:1) 

!-------------- - -----------+-------+----- ----+----------+----+----------+f--------

Residual Color QCKp 8 Onl On Off a 

di SAMSUNG SEMICONDUCTOR •• 

b On 
Ve =10V, Vs =5V 
Vs =120mVp.p (B:C=1:1) 

40 - - dB 3 

- 0 - dB 3 

I 
- - 5 

-------1 

deg 3 
j-------------- -----1 

- - 3 mVp.p 3 

301 
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KA2154 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Ve =10V, Vs =10V, SWas; On SW10; Off SW4A; On SN40; On) 

Chroma (2) PAL 

Specification 

Characteristic Symbol 
Test 

Test Condition Unit 
Test 

Pin SN SN SN SN SW SW CCT 

41 7 9 12 15 20 
Min. Typ. Max. 

Color Control 
AOccp 8 On On Off b On 

Vc=10V, Vs=2-10V 
3 deg 8 

Phase Sift 
a 

V5 =120mVp.p (B:C=1:1) 
- -

Burst-Chroma 
AObcp 

8 
On On Off b On 45 60 75 deg 3 

Phase Difference 10 
a 

Tint control 
A(lbH1p 10 On On On b On 0 deg 3 

Range 
a - -

Tint Control 
Phase A(lbH2p 10 On On On a b On - 0 - deg 3 
Distribution 

--

Killer De!. 8 
Off On Off On 30 60 110 mVp.p 3 

Sensitivity 
QKp 

10 
a a 

ldent De!. 21 
Off On Off On 30 60 110 mVp.p 3 

Sensitivity 
Qlp 

10 
a a 

APC fpp 13 Off Off Off On ±300 ±500 Hz 3 
Pull-in Range 

a a -

Phase Det. 16 
Off Off Off On 25 mV/deg 3 

Sensitivity 
µp 

18 
a c - -

Control 
13 

Sensitivity 
(3p 16 Off Off I Off a a On - 2.2 - Hz/deg 3 

18 

qs SAMSUNG SEMICONDUCTOR 302 



KA2154 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Ve =10V, Vs =10V, SW3s; On SW10; Off SW.A; On SN.s; On) 

Chroma (3) PAL 

Characteristic 
Te~i---.-~,---.-~,---.-~ 

Symbol Pin SN SN SN SN SW SW 

41 7 9 12 15 20 

Test Condition 

Color QCRp 
Differential QOG 

Output Voltage QOBp 

21 
20 On On Off a 
22 

V11, V19; 100-Vp.p 
a On 4.443618 MHz 

CN: 4.033618MHz 

Max. Color QCRMp 21 v17. V19; 500mVp.p 
Differential QCGMp 20 On On Off a a On 4.43618 MHz 
Output Voltage QCBMp 22 CN: 4,433618 MHz 

Specification 

Unit 
Test 
CCT 

Min. Typ. Max. 

1.34 1.7 2.1 
- - - Vp.p 3 
2.3 3.0 3.8 

----1 
3.8 5.5 -
- - - Vp.p 3 
3.8 5.5 -

- ~----·· ------- -- . -----·--+---+----+---+-------+-----+--+----t---------------1---f----+----+---+---j 

Relative 
Amplitude 

R-Y/8-Yp 21/22 O On Off a 
G-Y/B-Y P 20/22 n 

V11: 200mVp.p 
a On 4,443618 MHz 

CW: 4.433618 MHz 

0.46 
0.24 

0.56 0.66 
3 

0.34 0.44 
-

+---+-----1t----+----+- --- t-----------· ---+--+--+----+--- -----j 

Relative OR-Yp 21/22 On On Off a a On 80 90 100 
Phase QG-Yp 20/22 220 230 240 deg 3 

f--------- --+-- - -------- --1---4--1------1--1-----+---+--------- -·----------+------+---+----+--+----j 

Residual Q Re RP 21 
Carrier QRcGP 20 On On Off a a On - 300 mVp.p 3 

QRcBP 22 I 
I ---- -- --t-=---------r-----t-+---r-·---+--r----+--r------------- -- ---+------1-----r----t---+---J 

Demodulator fBRp 21 
Bandwidth fBGp 20 On On Off a 

fBBp 22 

a On V11: 200mVp.p 
10KHz-5MHz 

1.1 2.1 3.2 MHz 3 

i----------j-----t----t---~-----t--j----j-----t---t-------------t----t---+---+----t---i 

Demo. Output 
DC Voltage 

ECRp 21 
EOGp 20 Off Off Off a 
ECBp 22 

b On 6.8 7.4 8.0 v 
r-----------· -------+-----+-- --+---+---+----+-+------------+--+--+---+---1----i 

Demo. Output Ea (R-G)p 21 
DC Voltage Ea (R·B)p 20 Off Off Off a b On V11, V19 -0.3 0 0.3 v 
Difference Ea (B-G)p 22 
--------------+------+---+----+--+---+---+----+---+------·----------+--+-----+----+---+------+ 

Demo. Output ~EORgp 21 I 
DC Voltage ~EoR9p 20 Off Off Off a I -3 0 2 mV/°C 
Therm. Co-effic ~EOBg 22 
-----------+------- -----+---+------t--- - ·-+---+------------+---+-----+----+--+---l 

Demo. Output t.Ea (R-G)gp 21 
Diffence Voltage t.Ea (R-Blgp 20 Off Off Off a 
Therm. Co-effic. t.Ea (B·G)gp 22 

!------------------+-----+---+--

System SW 
VTHs 19 Off Off Off 

Threshold 
r---------- -- -

DC Change ~EaR 21 
~EaG 20 Off Off Off 

by System SW 
~Eas 22 

cS2 SAMSUNG SEMICONDUCTOR 
•• 

a 

a 

b On T.=-20°C- +65°C -2 0 2 mV/°C 

V11: 200mVp.p 
b On 4.443618 MHz 2.4 3 3.6 v 3 

CN: 4.433618 MHz 
--------

V1N: 220mVp.p 
b On --100 0 100 mV 3 

4.43618 MHz 

303 
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KA2154 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Ve =10V, Vs =10V, SWs6; On SW10; Off SW4A; On SW4s; On) 

Chroma (4) NTSC 

Specification 

Characteristic 
Test 1----,----.---.---..--.---~ 

Symbol 
Pin SN SN SN SN SW SW 

Test Condition U "t Test 
m CCT 

41 7 9 12 15 20 
Min. Typ. Max. 

8 On On Off a b Ort Vs: 120mVp.p (B:C=1:1) 0.5 0. 75 1.05 Vp.p Max. Chroma 
Output Voltage 

-------·-+-----+----+----+--+-+----+--- +-----1 ···· ---- -- ..... 
4 

Burst Output 
" I QBN 10 On On Off a b On Vs: 120mVp.p (B:C=1:1) 0.45 0.70 0.95 Vp.p 1 4 
.otage I -----+----+----+-----t--·--+--+----'----'-------- --- +----·-'. ·-· ·------1----·- --

ACC 
Characteristics QaN 8 On On Off a b On Vs: 15mVp.p (B:C=1:1) O 2 O 43 - Vpp · 4 

_(1_) _____ --+----r---+--+----+-·--+---+- --+----+-V_s_: 1·-0-0m-V--p-.p-,--30_0_m ___ V_p __ p--'---· -L·-+-----+-~-~ -
Ace (B:C=1:1) I 
Characteristics AN 8 On On Off a b On Va (V5 = 300mVp.p) - 1.0 1.3 4 
(2) Ap = ------

Va (Vs =100mVp.p) 
f---------+------<-------+----1----l---+---+--+ -----+----- ·--1-------1- ----

Chroma Input l 
Dynamic Range QCIN 

----·-----··- __ ,, ___ _ 
Uni Color Control 
Range (1) .<iC 
Uni Color cu1N 

SW On 

Vc=4-10V, Vs=10V 
Vs =120mVp.p (B:C=1:1) 

On Vs (Vc=10V) 
liQCUp =20 log 

Va(Vc=4V) 
r------------+-----f--f----+----+--+----+-+-----+--------- ·-· -------<-------!-- ---1 . --j ··-+- ---1 

--+-----1-----

- mVp.p 4 8 On On Off a 
I----+--+-+---+---+--+-----"-----------+--~--

500 600 

dB 4 8 On On Off a b 40 

Uni Color 
Control Range (2) .<lQcu2N 
(SW. Off) 
---------j------+---
Uni Color Control 
Phase Shift .<iOUN 

:: :i: -0-ff ------------~-+-~--+-~---1-d-B--1-4-
r-------+-----+--+--r---+---+- -+--+-------

Off a b Residual Color 

On 
Vc=4V-10V, Vc=10V 

5 deg 4 
Vs =120mVp.p (B:C=1:1) 

- -
-- ·--I----·+- ----- ------- - ---

On 
Vc=OV, Vs=OV 

- - 3 mVp.p 4 
Vs =120mVp.p (B:C=1 :1) 

8 On On 

8 On On 

3 On On 

c8 SAMSUNG SEMICONDUCTOR 304 



KA2154 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Ve =10V, Vs =10V, SW36 ; On SW10 ; Off SW.A; On SW4s; On) 

Chroma (5) NTSC 

Characteristic 

Color Control 
Phase Shift 

Test 1---.---.--r-----r-..,.---, 

Symbol P1'n SN SN SN SN SW SW 
41 7 9 12 15 20 

b On 

Test Condition 

Vc=10V, Vs=2-10V 
Vs =120mVp.p (B:C=1:1) 

Specification 

Min. Typ. Max. 

- 3 -

U 't Test 
m CCT 

deg 4 
----- ------·- ·---· ---~---·---------- t----t- -

Burst-Chroma 
Phase Difference 

Tint Control 
Range 

Tint Control 
Phase 
Distribution 

j---

Killer Det 
Sensitivity 

- --- -- --t--
8 
10 Off On Off a 

b On 45 60 75 deg 4 

a On 15 30 
c-------- ------- ------t-- ---- -j-- ---+----t---t-----t--r-----t-------------

75 mVp.p 4 
-+---+--------1-----c------ ------1 

APC 
fpN 

Pull-in Range 
f - -----

13 Off Off Off a a On 
- t----1 ----t---~ ---- - ------ ------------1---+-----I-----+---+---

±300 ±500 - Hz 4 

- 2.2 - Hz/mV 4 

Phase Det. 
Sensitivity /IN 

- --- --·-

Control 
f3N I Sensitivity 

* Off Off~ _'__,_' o~-t----____ --~-+=~ ___ _=-__:~eg_ -~-
16 Off Off I Off a a On 
18 

c8 SAMSUNG SEMICONDUCTOR 305 
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KA2154 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Ve =10V, Vs =10V, SWas; On SW10: Off SW4A; On SW4s; On) 

Chroma (6) NTSC 

Specification 

Characteristic Symbol 
Test 

Test Condition Unit 
Test 

Pin SN SN SN SN SW SW CCT 

41 7 9 12 15 20 
Min. Typ. Max. 

Color Control 
QORN 21 V17: 100mVP-P 2.3 3.0 3.75 

Output Voltage 
QOGN 20 On On Off a a On 4.443618 MHz 0.85 1.1 1.37 Vp_p 4 

QOBN 22 CN: 4.433618 MHz 2.3 3.0 3.75 

Max. Color QCRMN 21 V11: 500mVP-P 4.5 5.5 -
Differential QCGMN 20 On On Off a a On 4.443618 MHz 1.4 1.8 - Vp.p 4 
Output Voltage QCBMN 22 CN: 4.433618 MHz 4.5 5.5 -

Relative R-Y/B-YN 21/22 
V11: 100mVp_p 

0.9 1.00 1.1 
Amplitude G-Y/B-YN 20/22 

On On Off a a On 4.443618 MHz 
2.28 0.38 0.48 

- 4 
CN: 4.433618 MHz 

Relative Phase 
SR-YN 21/22 

On On Off On 
- 105 -

deg 
SG-YN 20/22 

a a 
235 - -

QrcRN 21 
Residual Carrier QrcGN 20 On On Off a a On - - 300 mVP-P 4 

QrCBN 22 

Demodurator 
fBRN 21 

V11: 100mVP-P 
Bandwidth 

fBGN 20 On On Off a a On 
10KHz-5MHz 

1.1 2.1 3.2 MHz 4 
fBBN 22 

Demo. Output 
EORN 21 
EoGN 20 Off Off Off a b On V11: 6.8 7.4 8.0 v 1 

DC Voltage 
EOBN 22 

Demo. Output Eo (R-G)N 21 
DC Voltage Eo (G-B)N 20 Off Off Off a b On V11: -0.3 0 0.3 v 
Difference Eo (B-G)N 22 

Demo. Output AEORsN 21 
DC Voltage AEOGsN 20 Off Off Off a b On T.=-20- +65°C -3 0 2 mv1°c 1 
Therm. Co. effi. AEOBsN 22 

Demo. Output AEo (R-G)eN 21 
Diff. Voltage LiEo (R-BJeN 20 Off Off Off a b On T.=-20- +65°C -2 0 2 mV/°C 1 
Therm. Co. effi. AEo (B-G)eN 22 

c8 SAMSUNG SEMICONDUCTOR 306 



KA2154 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, SW24; SW21, SW2a; Off SW2s; a) 

Horizontal Section (1) 

Characteristic Symbol 
Test 
Pin SW SW SW SW SW 

34 35 36 37 32 

Horizontal 
Regulated V33 33 - - - -
Voltage 

Recommendable 
b3 33 

Supply Current 

Horizontal 
Free Running fH 34 Off Off Off b 2 
Frequency 

·1H Thermal 
AfHT 34 Off Off Off b a 

Drift 

AFC Clamping 
VcL 35 - - - - a 

Voltage 

AFC Sink 
llN35 35 

Current 
- - - - a 

AFC Source 
1035 35 

Current 
- - - - a 

Horiz. Drive 
VOL32 32 Off Off Off b 

Residual Voltage 
a 

Horiz. Output 
T032 32 Off Off Off b a 

Pulse Duty 

Horiz. Osc. 
Starting V33START 33 Off Off Off b a 
Voltage 

4V Supply 
l33START 33 Off Off Off b a 

Current 

a 
AFC 32 
Pull-in Range AfHPULL 

37 
On On Off a 

b 

AFC 32 
a 

Hold Range AfHHOLD 37 
On On Off a 

b 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

Specification 

Test Condition Unit 
Test 
CCT 

Min. Typ. Max. 

7.4 8.2 9.0 v 1 

22 26 30 mA 5 

VH=4V 15.125 15.625 16.125 kHz 5 

VH=4V 
-90 70 230 Hz 5 

T.=-20°C- +60°C 

I 
SW1: 1SW2:1 6.0 6.6 7.2 v 1 

SW1: 1 SW2: b 2.7 3.7 5.0 mA 1 

SW1: bSW2: c 2.7 4.0 5.0 mA 1 

VH=4V 
0.3 v 5 

Saturation Voltage of #32 
- -

VH=4V 
T c32 =Duty cycle of 45 50 55 % 5 
H period. 

Vs: Variable 
Measure min Vs which 
provides t.50% duty 

- - 6.0 v 5 

Output to #32 

Vs=4V 
4.6 6.7 8.8 MA 5 

Measure b3 

VH: Variable 
Observe #32 and #37 wave 
form. S37 a->b, Measure - ±900 - Hz 5 

the frequency difference. 

Same as above - ± 1800 - Hz 5 
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KA2154 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, SW2.; SWv, SW2a; Off SW29; a) 

Horizontal Section (2) 

Characteristic Symbol 
Test 
Pin SW SW SW SW SW 

34 35 36 37 32 

AFC Voltage 
f3H 32 Off Off Off b 

Sensitivity 
a 

X-ray protector 
Voltage VIN30 30 Off Off Off b a 
Sensitivity 

X-ray protector 
Current llN30 30 Off Off Off b a 
Sensitivity 

H. Drive Output 
Excess Voltage 

llN32 32 Off Off Off b b 
Protector 
Current Sens. 

Excess Voltage 
Protector VIN32 32 Off Off Off b b 
Voltage Sens. 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

Specification 

Test Condition Unit 
Test 
CCT 

Min. Typ. Max. 

VA=4.5V, Set VH so that fH 
will be 15.75 KHz. 

1900 Hz/V 5 
Then, change VA 4V + 0.5V, 

- -
Measure fH difference. 

Apply variable DC voltage 0.7 0.88 1.1 v 5 
to #30 (Vao). 
Measure Vaoand bo when 
#32 output disappears. 

0.05 0.18 1.0 µ.A 5 

Apply variable DC voltage 0.05 0.18 1.0 µ.A 5 

to #32 through 1 KO resistor. 
Measure Va2 and b2 just 
before Va2 goes down. 

7.1 8.6 9.5 v 5 
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KA2154 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, SW24; SW21. SW2a: Off SW29; a) 

Vertical Section 

Characteristic 

Vertical 
Frequency 

Retrace Time 

fv 
Pull-in Range 

Term. 27 Max. 
Output Voltage 

Term. 27 Max. 
Output Current 

Max. Common 
Mode Input 
Voltage 

Min. Common 
Mode Output 
Voltage 

Term. 27 
Input Current 

Term. 26 
Input Current 

Max. Drive 
Output Voltage 

Min. Drive 
Output Voltage 

Term. 25 
Bias Voltage 

fv Thermal 
Drift 

Te~1-----.,...~-.-~.,..---, 

Symbol Pin SW SW SW SW Test Condition 

36 41 4A 48 

fv 27 Off Off Off c 

27 Off Off Off c 
H period of #27 
output pulse 

·--+--

.:ifv PULL 

.:ifvr 

On 
27 Off Off b 

Off 

27 

Set fv to 50Hz at SW2a Off; 
fosc2a Measure fvat SW2a 
On; fosc· 20 
.:ifv PULL =fosc2a-fosc·2a 

27 - - - SW29; On SN4; On 

26 On On Off a 

26 On On Off a 

27 On On Off a V21=6V 

26 bn On Off a V21=6V 

24 Off On Off d 

24 Off Off Off d 

25 - - - - 125 =-0.2mA 

27 Off Off Off c Ta= -20°C - + 60°C 

ciS SAMSUNG SEMICONDUCTOR 

Specification 
Test 

Unit CCT 
Min. Typ. Max. 

47 50 54.1 Hz 5 

450 690 850 µ,sec 5 

9.0 10.0 11.0 Hz 5 

7.7 8.5 9.2 v 

15 27 50 mA 

11.9 v 5 

2.8 3.7 v 5 

0.25 1.0 4.5 iA 5 

0.18 1.0 6.3 iA 5 

7.3 8.0 8.7 v 5 

0.3 v 5 

3.7 3.9 4.1 v 5 

- 1 .0 - 2.0 Hz 5 
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KA2154 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, SW24; SW21, SW2a; Off SW2a; a) 

SYNC. Separator 

Characteristic Symbol 
Test 

Test Condition 
Pin SW SW SW SW 

36 41 4A 48 

Sync. Separator 
36 Measure #37 input current 

Current llN37 
37 

Off Off Off c 
when V36 goes L level to H. 

Sensitivity ' 

Sync. Output 
VOH3e 36 Off Off Off c 

Vs='2V 
H Level Measure V3e 

Sync. Outpout 
VOL3e 36 Off Off Off b Measure V3e 

L Level 

Gate Pulse 
VOH3a 38 Off Off Off b 

Vo =12V, V36 =5V 
H Level Measure V3a 

Gate Pulse 
VOL3a 38 Off Off Off b 

Vo=12V 
L Level Measure V32 

H Pulse 
Vo: Variable 0-+2V 

Threshold 
V38oN 38 Off Off Off b Measure Vo when V3a goes 

H to L. 

c8 SAMSUNG SEMICONDUCTOR 

Specification 

Unit 
Test 
CCT 

Min. Typ. Max. 

18 35 113 µA 5 

7.0 8.2 9.4 v 5 

0 0.2 1.0 v 5 

4.3 5 5.7 v 5 
-·· 

- 1.6 - v 5 

0.7 1 1.5 v 5 
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KA2154 

TEST CIRCUIT 1 (DC) 

100K 

vee 

TEST CIRCUIT 2 (VIDEO) 

g 
co 

42 

V'31 

0 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

VB=20.3V 

KA2154 

V3a 
H-BLANKING 

V'31 

26 25 24 

13 

5v n: n: 
ov___J~H---

Sync Pulse OV 

32 26 25 24 23 

KA2154 

17 18 

311 
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KA2154 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 3 (CHROMA PAL) 
V39 V3a Vor 

V38 ~'iN 
H.BLANKING 

OV 

Vor ~V SYNC PULSE 
ov 

1H 

KA2154 

TEST CIRCUIT 4 (CHROMA PAL) V19 

V39 V3a VO! 
0 

g 
"' 

42 

V3a 1'iN n n 
H BLANKING ov___JL___JL--

1 I 
I I 
I I 
I I 
I : 
I I 
I I 

' ' 
Vor 5V rT1 n 
SYNC PULSE _J : L.__J L 

QV l I I I I 

I ·-1H---: I 

KA2154 

c8 SAMSUNG SEMICONDUCTOR 

TP22 

V11 
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KA2154 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 5 (Deflection) 

I 
KA2154 

vee 

c8 SAMSUNG SEMICONDUCTOR 313 



KA2181 LINEAR INTEGRATED CIRCUIT 

REMOTE CONTROL PREAMPLIFIER 
The KA2181 is a silicon monolithic integrated circuit designed for a 
remote control preamplifier of infrared signals. 
This device has features of low power, high sensitivity and wide supply 
voltage. 

FUNCTIONS 
•AMP• ABLC • LIMITTER & LEVEL SHIFT 
• PEAK DET • SHAPING 

FEATURES 
• Wide operation voltage 
• Low power consumption 
• High input sensitivity 
• Peak detector 

Vee =6 to 14.4V 
Ice =2.5mA TYP· 
50/.lVp.p Typ. 

• Small size package 8 pin-SIP 
• Minimum number of external parts required 
• Designed for use with the KS5803 remote control transmitter IC. 

BLOCK DIAGRAM 

8 Sip Unit: mm 

r---21.84.-----< 

~:~ . 1 '."'j 0.25 05__L" 
2:54 _, 1.25 

r;-~-~8_4 __ ___,I 3.00 

~-------------------------------.--~--------o Vee 

Input 

~---<? 

PIN-Photo 
Diode 

-t-+ 

•• 

II 

" + II 
II 
II 

~------" 

ABLC 

By-pass Capacitor 

BIAS 

Fig. 1 

f-­
w 
0 

"" "' 8: 

Ground 

CJC SAMSUNG SEMICONDUCTOR .. 

"' c: 
·c_ 

"' .c: 
(j) 

6-14.4V 

r------ Output 

Integral Capacitor 
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KA2181 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value 

Supply Voltage Vee 15 
Power Dissiation pd 270 
Operating Temperature Topr -20 to +75 
Storage Temperature Tstg -45 to +125 

RECOMMENDED OPERATING CONDITIONS 

Characteristic Symbol 

Power Supply Vee 
··--j 

Input Frequency f1N 

ELECTRICAL CHARACTERISTICS 
(Ta=25°C, Vcc=8.5V, Fin=40KHz) 

Min 

• 6.0 

·30 
-

Characteristic Symbol Test Condition 

Supply Current Ice 

Input Terminal Voltage V1N 1 

Input Terminal Voltage V1N2 l1N=70µA 

1st Stage Voltage Gain A,L 
#7-#3, 
VouT = 500mV P·P 

Detection Input Voltage V1N 
I-· 

Input Impedance 'YIN. 

Output Voltage VoL 
loL=0.1mA, 
V1N=1mVp·p 

--~·-·~-----· ·---·--j ·-

Output Leak Current loH VoH=14.4V 
1------·-·-·-· --- t------

Noise Input Open 

qs SAMSUNG SEMICONDUCTOR 

Typ 

8.5 

-

Unit 

v 
mW 
oc 
oc 

Max Unit 

14.4 v 
--

50 KHz 

Min Typ Max Unit 

1.5 2.5 3.5 mA 

2.1 2.6 3.1 v 
3.4 4.1 4.9 v 

- 60 - dB 

- 50 100 µVp-p 

40 60 80 KO 

- - 0.5 v 

- - 2 µA 

Output Terminal is not fall 
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KA2181 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT 

Diode 

++ 

TEST CIRCUIT 

!! 
" "L 
" " ~......--" 

~~ 
i§ 

ABLC 

4.7µF 22 
+ 

BIAS 

Fig. 2 

KA2181 

Fig. 3 

c8 SAMSUNG SEMICONDUCTOR 

+ 

I-w 
0 

"" .!!! a. 

"' c 
'ii 
"' :;: 
rn 

J 0.033µF 

•L: 5mH 0.1.p.2 UEW 303T 

100K 

OUT 

lflf 

COIL 5mH 0.11/>-2 UEW 303T 
C ... 3300pF 
A ... 100K 
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KA2268 LINEAR INTEGRATED CIRCUIT 

TV MPX DEMODULATOR 
(KOREA TWO CARRIER SYSTEM) 
The KA2268 is a integrated circuit for demodulating Korea two carrier 
TV-MPX broadcasts. 

The use of PLL makes reed filters unnecessary. Uses include TV 
recievers, TV-MPX tuners etc. The KA2268 is suitable for the system with 
electronic attenuator. 

FUNCTION 
• SIF limiter AMP. 
• LPF. 
• Matrix. 
• Attenuator. 
•Pilot Det. 
•Mode SW. 

FEATURES 
• Internal SIF amplifier and discriminators 
• Internal electronic attenuator L/R Balance ±1dB (MAX) 

5 

DIFF 
PEAK 
DET 

c8 SAMSUNG SEMICONDUCTOR 

28 Dip 

VOLUME 
CONTROL 

MODE 
SWITCH 

Unit: mm 

LED 
DAV 
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KA2268 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Yalue Unit 

Max Supply Voltage Vee max 15 v 
Pin 15 Output Current l1s 30 mA 
Pin 16 Output Cur.rent l1s 30 mA 
Max Mode SW Voltage V11 -0.3-Vcc v 
Max Volume Voltage V20 -0.3-Vcc v 
Power Dissipation Pd 1.5 w 
Operating Temperature Topr_ 120-75 oc 
Storage Temperature Tstg -40-125 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25°C) 

Value 
Characteristic Symbol Condition Unit 

Min Typ Max 

Operating Voltage Vee 12 v 
----! 

Circuit Current Ice Vcc=12V, V1=0 80 mA 
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KA2268 LINEAR INTEGRATED CIRCUIT 

SIF SECTION 
(Vee =12V, fm=400Hz, V1 =100dBu, Ta =25°C, ~f= ±30KHz unless otherwise specified) 

Characteristic Symbol Condition 
Value 

f------~--~-----i Unit 

Input Limiting Voltage 
- -

Input Limiting Voltage 

Vlim 1 

V11m 2 

f0 =4.5MHz, V1 =100dBu 
Vo=-3dB 

f0 =4.724MHz, 
V1 =100dBu, Vo= -3dB 

Min Typ Max 

400 11V 
---

400 11V 
------r----+-----+----+-----1 

Det Output 1 Vo1 1.5 v f0 =4.5MHz 0.8 
1-------------+------j-----------~-~---t--

Det Output 2 Vo2 f o =4.724MHz 0.8 1.5 v 
f---------- --------+----- --+-------------+---~----+----

THD1 THD1 fo =4.5MHz 2 % 
------------------1--------+----------+------+----+----+ --~ 

THD2 THD2 f0 =4.724MHz 

AMR1 AMR1 fo=4.5MHz, AM=30% 35 

AMR2 AMR2 fo =4.724MHz, AM=30% 35 

Input Impedance of Pin 28.1 
r----- --

Input Capacitance of Pin 28.1 

Input Capacitance of Pin 24.5 

Zin2s, 
Zin1 

f=4.5MHz 

f=4.5MHz 

f=4.5MHz 1.5 

-

40 

4.5 

2.0 

2 % 
-·- -------- -------

dB 
---------

dB 
---~ 

Kfl 
-- -----

pF 

3.0 pF 

Output Resistance of Del Output 1 .2 Kfl 
f-----------------f------+----------+--------t-------1------- --

Crosstalk SIF1 _, SIF2 CT1 

SIF1fo=4.5m, 
fm=400-5K 
SIF2 fo =4.724m, 
~f=O 

55 dB 

r----------------+------+-------------t---j-------+-------+-----

SIF1, fo=4.5m, 

Crosstalk SIF2 _, SIF1 
fm=400-5K 

55 dB 

~'"'"eooy "'"'""of Dot•ctm F2 
f0 =4.724MHz 

-6 
fm =40Hz - 55KHz 

--

I 
C.B 

SIF1 =4.5m, 
-2 l Del Output Balance SIF2 =4.724m 

-+------

dB 0 1.5 

2 dB 0 
-+--------+-------+-----

Phase Difference of Det Output t!.</> fo=4.5MHz, fm=5KHz -2 0 2 0 
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KA2268 LINEAR INTEGRATED CIRCUIT 

PILOT AMP AND DET 
(Vee =12V, f=55.125KHz, fm=150 or 276Hz, AM=50% unless otherwise specified) 

Value 
Characteristic Symbol Condition Unit 

Min Typ Max 

Input Resistance of Pin 6 Zins 30 KO 

Max Pilot Input VinPmax 20 mV 

Det Gain Avo 36 dB 

Det Output Voo Vin=10mV 300 mVrms 

Output Resistance of Pin 8 Zouta 700 n 

MODE CHANGE SWITCH CIRCUIT 

Forced Mono Voltage Vmono SW=1 0 1.0 v 
Main/Sub Supply Current lm/s SW=2 -0.2 0 0.2 mA 

Sub/Sub Supply Voltage Vs/s SW=1 11 12 v 

ELECTRONICS VOLUME CIRCUIT 

Output Impedance of Volume Zo (vr) 30 n 

-3dB Pin Voltage V20 7.3 7.6 7.9 v 
-20dB Pin Voltage V20 3.4 3.7 4.0 v 
-60dB Pin Voltage V20 1.5 v 
Channel Balance C.B V20=Vee -1 0 1 dB 

MATRIX CIRCUIT 
f=1KHz 

Input Impedance of Matrix Zin (M) 10 Kn 

T.H.D in Main Mode THOM V1=50mVrms 0.3 % 

T.H.D in Sub Mode THDs V;=50mVrms 0.3 % 

T.H.D in Stereo Mode THDsT V1=50mVrms 0.3 % 

Crosstalk (M-+S) CTM-S V1=50mVrms 55 dB 

Crosstalk (S-+M) CTs-M V1=50mVrms 55 dB 

Separation (L-+ R) SEPL~R V1=50mVrms 35 40 dB 

Separation (R-+L) SEPR-L V1=50mVrms 35 40 dB 
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KA2268 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT 

1K 

+ + 

1µ 1µ 
SIF1 

SIFINPUT ---0 LOUT 
Q-f KA2268 

ROUT 

I ll 
SW 

1 MONO 
1 M/M 
2 M/S 
3S/S 

+ 
0.047µ J 220µ 

TEST CIRCUIT 1 SIF SECTION 

vee 
100µ 

SIF INPUT o-4 ,____.......--------< DETOUTPUT 
0.047µC' 

1µ 

S1: PILOT IN NOISE BYPASS 
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KA2268 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 2 PILOT AMP/DET SECTION 

3.5fH 
INPUT 

0.022µ 

TEST CIRCUIT 3 PILOT PLL/INDICATOR 
SECTION 

TP1 

,--------u, 81 

+ 

.,__ __ ..,____,+ n----.----< 1 PILOT 
DETOUTPUT 

1µ r., l~ 

YI---+-----+---.__--+---- vee 

.. 

+ 
2.2µl 

KA2268 

2.2µ 

ex SAMSUNG SEMICONDUCTOR .. 

+ 

l 

GND 

PIN 12: VCO FREQUENCY CHECK 210Hz ADJ 
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KA2268 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 4 MATRIX/DC VR/MODE 
SECTION 

S1 ~-----.--------.----- vee 

AF INPUT 
(SUB) 

AF INPUT 
(MAIN) 

~-----+-~ 0.022µ J 
DC T 
VR m 

--~~~201---'--'-~~~ 

150Hz 
276Hz 

TEST CIRCUIT 5 

0.047µ 

,..,____ ___ __. 

----~---------<>---+------~-~Vee 

0.047µ 

SIF~t------<t"tl\llrl 
4.5MHz 

100µ 

Vee CI 
> 
> 
0 

S3 

S2° 

s~ 

w s: 8CJ) 
:;; 

KA2268 

0.047µ 

SIF~ 
4.72MHz 

SIF DET 
OUT 3.5fH 

PILOT IN 
(55.125KHz) 

c8 SAMSUNG SEMICONDUCTOR 

~i "-T 
+ :J 1µ 

10K PLL IN 

150Hz 
276Hz 

PILOT DET 
OUT 

"-
"' <O g 

I 

+ 
ST BL 

;:. 

0 z 
(.'.) 10K 

"-
!;;: 
g 

10K 

ROUT (SUB) 

LOUT (MAIN) 
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KA2911, KA2916 LINEAR INTEGRATED CIRCUIT 

VIDEO IF SYSTEM FOR COLOR TV 
The KA2911, KA2916 is a silicon monolithic integrated circuit designed 
for VIF stage in color television receivers. 

KA2911 for FET TUNER 
KA2916 for NPN TUNER 

FUNCTIONS 
• Three controlld IF amplifier stages 
• Video demodulator controlled by picture carrier 
• Black noise and white noise inverter 
• PeakAGC 
• DC amplifier for RF AGC out 
• Quadrature detector for AFT 
• DC amplifier for AFT 

FEATURES 
• High gain wide band IF amplifier 
• Gain reduction with excellent stability 
• Excellent DG/DP characteristics 
• Excellent S/N characteristics due to delayed 3 stages AGC 
• Negative video output signal 
• Fast AGC action due to noise inverter and peak AGC 
• Switch off the video part with VTR SW 
• Dual differential AFT output 

BLACK DIAGRAM 

Fig. 2 

c8 SAMSUNG SEMICONDUCTOR 

16 Dip Unit: mm 
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KA2911, KA2916 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee (Pin 11) 15 v 
Open Loop Voltage V4 (Pin 4) 15 v 
Video DC Output Current 112 (Pin 12) 6 mA 
Power Dissipation (Note) pd 1.4 w 
Operating Temperature Topr -20- +65 oc 
Storage Temperature Tstg -55- +150 oc 

Note: Derated above T. =25° in the proportion of 11.2mW 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

Recommended Supply Voltage Vee (V11) 10.8 12.0 13.2 v 
Supply Current Ice (111) Vcc=12V 42 51 63 mA 1 I 
Video DC Output Voltage V12 Vcc=12V 5.2 5.5 5.8 mA 1 

AFT DC Output Voltage Vs 
Vcc=12V 

5.3 6.8 8.3 v 1 
SW1: ON, SW2: ON 

AFT Output Offset Voltage Vs-Vs 
Vcc=12V 

-1.5 0 1.5 v 1 
SW1: ON, SW2: ON 

RF AGC Residual Output Voltage V4 (sat) 
Vee =12V, SW3:1, SW.: 2 KA2916 - - 0.5 v 1 
SW 4: 1 KA2911 

RF AGC Leak Current 14 (Leak) Vee=12V, SW3: 1, SW.: 2 KA2911 - - 1 µA 1 
SW 4: 1 KA2916 

Video Sensitivity V1 Vcc=12V, V12=0.8Vp-p 
100 200 300 µVrms 2 Pin (1-16) fo =45.75MHz AM: 30% 

AGC Range 
ti.A Vee =12V, f0 =45.75MHz 

60 64 dB 2 -
(IF) V14= 11.5V-->4.0V 

Sync Tip Level Voltage VsvNc Vee= 12V 
2.3 2.5 2.7 v 2 

(V12) fo=45.75MHz 

Maximum IF Input Voltage V1N (Max) 
Vcc=12V 

100 120 - mVrms 2 
fo=45.75MHz 

White Noise Threshold VWTH Vcc=12V 
5.8 6.2 6.6 v 2 

(V12) fo =45.75MHz 

White Noise Clamp Level VwcL Vcc=12V 
3.7 4.1 4.5 v 2 

(V12) fo=45.75MHz 

Black Noise Threshold VaTH Vcc=12V 
1.4 1.6 1.8 v 2 

(V12) fo=45.75MHz 

Black Noise Clamp Level VacL Vcc=12V 
2.9 3.3 3.7 v 2 

(V12) fo =45.75MHz 

Video Frequency Response Faw 
Input 45.75MHz 

4.5 5.5 - MHz 2 
Sweep generator 

ciS SAMSUNG SEMICONDUCTOR 325 



KA2911, KA2916 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

Suppression of Carrier 
SG=100mVrms 

40 50 dB 4 
SG2, SG30FF 

-

Suppression of and 2nd Carrier 12nd 
SG1 =100mVrms 

40 50 - dB 4 
SG2, SG30FF 

Suppression of Sound 
SG1 =100mVrms 

1920 SG2 =32mVrms 33 38 - dB 4 Carrier Color Subcarrier 
SG3 =32mVrms 

Differential Phase DP - 3.5 5 deg 3 

Differential Gain DG - 7 10 dB 3 

Input Impedance 
R1N f0 =45.75MHz 3.0 4.5 6.0 KO 

C1N between Pin 16-1 - 2.0 5.0 pF 

AFT Sensitivity t:.F/t:.Vs.s f0 =45.75MHz - 16 - KHzN 2 

AFT Output Upper Voltage 
Vs, 

f0 =45.75MHz 11.7 11.9 12.0 v 2 
Vs (UPP) 

AFT Output Lower Voltage 
Vs, 

f0 =45.75MHz 1.8 2.3 2.8 v 2 
Vs (Low) 

KA2911 0.3 - - mA 
Max Available Current J4 (max) 2 

KA2916 7 - - mA 

TYPICAL APPLICATION CIRCUIT 

1K SK 1K 

Fig. 2 
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KA2911, KA2916 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 1 (DC Characteristics) 

Vee +12V 

2 
.+--IWw-----if 1 +15V 

SW30'---() 39K: KA2911 
1.6K: KA2916 

Fig. 3 

TEST CIRCUIT 2 (Dynamic Characteristics) 

VIDEO 

RF in 

KA2911, KA2916 

AFT OUT 

Fig. 4 
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KA2911, KA2916 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 3 (DP, DG) 

DG DP MEASURING EQUIPMENT 

VIDEO SIGNAL SIGNAL 
OUT IN OUT 

RFSG 
45.75MHz 

MODULATOR ATI 

VAGC : Gain Reduction 40d8 ADJUST 
ATI : SYNC TIP LEVEL DC 25V ADJUST 
APL : 50% 

TEST CIRCUIT 4 (Inter Modulation) 

SG1 

45.75MHz 

SG2 

41.25MHz 

SG3 

42.17MHz 

c8 SAMSUNG SEMICONDUCTOR 

Fig. 4 

ATI 

Fig. 5 

OSCILLOSCOPE 
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KA2912 LINEAR INTEGRATED CIRCUIT 

VIDEO IF PROCESSOR FOR B/W TV 
The KA2912 is a silicon monolithic integrated circuit designed for VIF sec­
tion in B/W television receivers. 
This IC has all functions including video IF. amplifier, video low-level 
detector, RF AGC, IF AGC and noise canceller. 
This IC is encapsulated in 14 pin dual in-line package with heat sink. 

FEATURES 
• High input sensitivity: Typ 30 dBµ. 
• It can be used both of keyed type AGC and peak type AGC. 
• It can be operated with the power supply voltage above 7V. 
• Since the video detector has wide bandwidth, it's suitable for the 

sound carrier frequency of 4.5, 5.5, 6.0, 6.5 MHz. 
• As input Is differential mode, it can be used width saw filter. 
• All function of VIF stage are provided by this single chip IC will real· 

ize reduction of assembly cost as well as reduction of number of 
external components. 

BLOCK DIAGRAM 
AGC TIME KEYING PULSE 

14 Dip HIS Unit: mm 

6.5 • 

1:~14 si----i</>2 . 1Qf_L~ 
. ~ 0 

0 0 

1 -lf--1.2 7 1-- 2.5 

RFAGC 
ADJVR 

TIMER 
AGC CON INPUT Vee 12V 

---.J5 1)-----< 2!}-------(12)------{7')-----, 

RFAGC 

VIF 
INPUT 

IF AMPLIFIEP 

=8 SAMSUNG SEMICONDUCTOR 

IFAGC 

Fig.1 

NOISE 
CANCEL 

LOW LEVEL 
DETECTOR 

DETECTOR COIL 

VIDEO AMP 
VIDEO 

3 OUTPUT 
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KA2912 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee (Pin 7) 15 v 
Input Singnal Voltage Va, V9 3 Vp-p 
Power Dissipation pd 875 (T.=75°C) free air mW 
Operating Temperature Topr -20- +75 oc 
Storage Temperature Tstg -40- + 125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta=25°C, Vcc=12V, f=45.75MHz, fM=15.75KHz) 

Characteristic Symbol Test Conditions Min l'yp Max Unit Test Fig 

Total Supply Current Ice '7+112, RA= 1500 40 50 60 mA 1 

Input Sensitivity V; MOD=80%, V0 =1.4Vp-p - 30 35 dBµ 1 

Maximum Input Voltage V; (max) MOD=80%-1dB Point ·100 - - dBµ 1 

Video Output Voltage Vo MOD=80%, V; =3mVrms 1.0 1.4 1.7 Vp-p 1 

Video Output DC Voltage Vo No Signal 3.3 3.8 4.3 v 1 

Signal to Noise Ratio SIN 
MOD=80%-0% 

40 50 dB 1 
V;=3mVrms 

-

RF AGC Voltage (High) VaH Vs=OV 8 9 11 v l 

RF AGC Voltage (Low) Val Vs=7V - 0 0.5 v 1 

Differential Gain D.G. Stair step FM =3.58MHz - - 10 % 1 

Differential Phase D.P. Stair step FM =3.58MHz - - 10 deg 1 

Video Detector Band Width BW -3dB Point 5.5 - - MHz 1 

Input Resistance R1n - 1.5 - KO 1 

Input Capacit~nce C1n - 3.3 - pF 1 
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KA2912 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT 

56 
180 

6.BK 

INPUT 

• Pin 2 GND: .Peak AGC 
Pin 2 keying INPUT: Keyed AGC 

I 
150 

Fig. 2 

TEST CIRCUIT 

KA2912 

Fig. 3 
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KA2912 

INPUT SENSITIVITY 
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KA2913A LINEAR INTEGRATED CIRCUIT 

VIDEO AND SOUND IF AMPLIFIER FOR 
MONOCHROME TV RECEIVERS 
The KA2913A is a silicon monolithic integrated circuit designed for VIF 
and SIF stage in B/W television receivers. 

FUNCTION 

VIF stage 
• Three controlled IF amplifier stages 
• Video demodulator controlled 3 picture carrier 
• Black noise and write noise inverter peak AGC 
• DC amplifier for RF AGC output 

SIF stage 

• Three controlled IF amplifier stages • Quadrature detector 

FEATURE 

VIF stage 

• High gain, wide band IF amplifier: 50dB (Typ.) at 58MHz 
• Gain reduction with excellent stability: 55dB (Typ.) at 58MHz 
• Excellent DG/DP characteristics: DG 7% (Typ.), Di;> 3.5 deg. (Typ.) 
• Excellent S/N characteristics due to delayed 3 stage AGC action. 
• Fast AGC action due to noise inverter and peak AGC. 
• Switch off the video part with VTR switch. 

SIF stage 

• Excellent limiter characteristics. • Excellent AM rejection. 
• Large undistorted audio output voltage with quadrature detector. 

BLOCK DIAGRAM 

RFAGC 
DE RAY 

qs SAMSUNG SEMICONDUCfOR 

16 Dip Unit: mm 
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KA2913A LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage (Pin 11) Vee 15 v 
Open Loop Voltage (Pin 4) V4 15 v 
Video DC Output Current (Pin 12) 112 6 mA 

Power Dissipation (Note) pd 1.4 w 
Ambient Temperature Ta -20-65 oc 
Storage Temperature Tstg -55-150 oc 

Note: Derated above Ta =25°C in the proportion of 11.2 mW/°C. 

ELECTRICAL CHARACTERISTICS 
PIF Stage (Ta=25°C, Vcc=12V, fp=45.75MHz, fs=41.25MHz) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

Recommended Supply Voltage Vee (V11) - 10.8 12.0 13.2 v -
Supply Current Ice (111) S1: On, S3: 2, Ss: 2, S4: 1 35 50 65 mA 1 

Video DC Output Voltage V12 S1: Off, S3: 2, Ss: 2, S4: 1 5.2 5.5 5.8 v 1 

Terminal Voltage 5 Vs S1: On, S3: 2, Ss: 2, S4: 1 3.5 4.4 5.3 v 1 

Terminal Voltage 7 v, S1: On, S3: 2, Ss: 2, S4: 1 4.6 6.0 7.2 v 1 

RF AGC Residual Output Voltage V4Sat S1: Off, S3: 2, Ss: 2, S4: 1 - - 0.5 v 1 

RF AGC Leak Current 14 Leak S1: Off, S3: 1, Ss: 1, S4: 2 - - 1 µA 1 

Video Sensitivity u1 Pin-16 (Note 1) 60 150 250 µVrms 2 

AGC Range AA (IF) (Note2) 60 64 - dB 2 

SYNC TIP Level Voltage VsvNc 
(Note 3) 2.3 2.5 2.7 v 2 

(V12) 

Maximum IF Input Voltage 
u1N Max 

(Noite 4) 100 120 - mVrms 2 
PIF 

White Noise Threshold 
VwTH 

(Note 5) 5.8 6.2 6.6 v 2 
(V12) 

White Noise Clamp Level 
VwcL 

(Note 5) 3.7 4.1 4.5 v 2 
(V12) 

Black Noise Threshold 
Vs TH 

(Note 5) 1.4 1.6 1.8 v 2 
(V12) 
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KA2913A LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
PIF Stage (Ta=25°C, Vcc=12V, fp=45.75MHz, fs=41.25MHz) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

Black Noise Clamp Level 
Va CL 

(Note 5) 2.9 3.3 3.7 v 2 
(V12) 

Video Frequency Response few (Note 6) 4.5 5.5 - MHz 3 

Suppression of Carrier CL (Note 7) 40 50 - dB 4 

Suppression of 2nd Carrier bnd (Note 8) 40 50 - dB 4 

Suppression of Sound Carrier/ 
1920 (Note 9) 33 38 - dB 4 

Color Subcarrier 

Differential Phase DP (Note 10) - 3.5 5 deg 5 

Differential Gain DG (Note 10) - 7 10 % 5 

R1N (VIF) 1.5 3.0 -6.0 KO 
VIF Input Impedance (Note 11) 6 

C1N(VIF) - 3.0 10.0 pF 

Max. Available Current 14MAX (Note 12) 7 - - mA 1 
I 

RF AGC Delay Point Range 
V1N 

(Note 13) 5.0 7.0 9.0 v 2 
Delay 

Video Output Level VauT (Note 14) 2.25 2.5 2.75 v 2 

ELECTRICAL CHARACTERISTICS 
SIF Stage (Ta=25°C, Vcc=12V, fp=45.75MHz, fs=41.25MHz) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

SIF Output Voltage SauT (Note 15) 200 400 600 mVrms 3 

Input Limiting Voltage V1N (Lim) (Note 16) - 200 400 p.Vrms 8 

AM Rejection Ratio AMR (Note 17) RL = 00 40 45 - dB 8 
Ro=oo 

R = oo 
Recovered Output Voltage Vao (Note 18) R~ = 00 

0.5 0.75 - Vrms 8 

Total Harmonic Distortion THO (Note 18) RL=oo - 1.0 2.0 % 8 
R0 =oo 

Max. Audio Output Voltage VaM (Note 19) 4.0 - - Vp.p 8 

R1N (SIF) 10 20 30 KO 
SIF Input Impedance 7 

C1N(SIF) - 3 10 pF 

Audio Output Impedance Ra(AF) (Note 20) 10 15 20 KO 9 
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KA2913A LINEAR INTEGRATED CIRCUIT 

Note 1) VAGc (TP14 EXT. Applying voltage)=11.5V 
VIF in: f=45.75MHz 1kHz 300/o AM modulation 
Adjust VIF input level VI so that the detected output of TP12C with high impedance probe will be 0.8Vp.p and 
measure the input level. 

Note 2) VAGc=4V 
Measure pif input level V1 same as note 1 

V' 
AA=20 log__!_(dB) 

VI 

Note 3) VIF in: f=45.75MHz CW 15mVrms 
Measure DC level of TP12A 

Note 4) VIF in: f=45.75MHzAPL1000/o, 87-50/o AM modulation. 
TP14: open 
(1) Adjust VIF input level 50mVP-P and measure the detected output level vo1Vp-p 
(2) Then increase the input level so that the detected output level will be 1.1 x v0 1V P-P and measure the input level. 

Note 5) VAGc=8V 
VIF in: f=45.75MHz±10MHz variable or sweep 15mVrms measure DC level of TP12A 

Note 6) VAGc=8V (GRx80dB) 
SG1: 45.75MHz CW 

V12(V) 

6 

4 

2 

SG2: 45.65-40MHz variable 

EH 

A D 

to ~F 

(1) Setting output of SG1 so that DC level of TP12A will be 4.0V 

AD; VBTH 
BC; VBCL 
EH;VWTH 
FG; VWCL 

(2) Setting output of SG2 (45.65MHz) so that AC level of TP12A will be 0.5Vp.p 
(3) Decreasing frequency of SG2 until AC level of TP12A will be 0.35Vp.p (-3dB of 0.5Vp.p) then read fsG2=F 

faw =45.75-F MHz 

Note 7) SG,: 45.75MHz, 1kHz 800/o AM modulation 100mVrms 
SG2, SG3; off 
Setting V AGc so that output AC level of TP12A will be 2.7Vp.p 
Measure CL of TP12A after setting to 00/o AM of SG, 

Note 8) Measure 12nd of TP12A same as Note 9 

Note 9) VAGc=8V 
SG 1: 45.75MHz (P: picture) 100mVrms 
SG2: 41.25MHz (S: sound) 32mVrms (-10dB of SG,) 
SG3: 42.17MHz (C: chroma) 32mVrms (-10dB of SG,) 
(1) Setting V AGcso that the output TIP level (lower) of TP12A will be 3.0V DC 
(2) Measure the level difference (dB) between C-level and 920kHz level 

Note10) VAGc=8V 
VIF in: f=45.75MHz video signal (RAMP) 87.50/o AM 100mVp.p 
Setting ATT so that the SYNC TIP level of TP12A will be 2.5V DC measure DP and DG. 
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KA2913A LINEAR INTEGRATED CIRCUIT 

Note 11) VAGc=5Vf=45.75MHz 
Measure R1N. C1N 

Note 12) S1: On, 83: 2, 85: 1 84: 2 

Note 13) TP14: Open 
VIF in: 45.75MHz CW 20mVrms 
(1) Adjust the voltage of terminal 3 so that the voltage of terminal 4 will 6.0V DC 
(2) Measure the terminal voltage 3 

Note 14) TP14: Open 
VIP in: 45.75MHz 100% APL 87.5% AM modulation signl amplitude 50mVp.p measure detected output voltage 
(white peak to SYNC TIP) 

Note 15) TP14: Open 
SG1: 45.75MHz CW 100mVrms 
SG2: 41.25MHz CW 25mVrms 
Measure SIF (4.5MHz) output voltage at TP12A 

Note 16) SIF IN: 1=4.5MHz FM 1Moo=400Hz ilf=±25kHz 
(1) Adjust SIF input level 100mVp.p and measure the detected output level Vos 
(2) Then decrease the input level so that the detected output level will be 3dB down of Vos and measure the input 

level. 

Note 17) SIF IN: 1=4.5MHz FM: !Moo =400Hz ill= ±25kHz 
AM30% 
Input level V1Ns =100dBµ 

Note 18) SIF IN: f=4.5MHz FM: fMoo =400Hz ilf=±25kHz 
Input level V 1Ns = 80dBµ 

Note 19) SIF in: f=4.4-4.6MHz variable or sweep measure the output DC voltage change 

Note 20) SIF IN: 1=4.5mHz FM: fMoo =400Hz ill= ±25kHz 
Input level V1Ns =80dBµ 
(1) Measure the detected output voltage VoA with Rx= oo 

(1) Then, adjust Rx so that the detected output voltage will be V~A and measure Rx. 
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KA2913A 

1. DC TEST CIRCUIT 

2. AC TEST CIRCUIT 

Co4 
0.001µF 

0.01µ 

VIFif INPUT § 

"' TP15 
AGC 

5.1 Kn 3.3KQ 3.9KQ 

c8 SAMSUNG SEMICONDUCfOR 

LINEAR INTEGRATED CIRCUIT 

Fig. 1 

AF 
OUT 

Fig. 2 

SW1 

TYP1027 VIDEO RD 
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KA2913A LINEAR INTEGRATED CIRCUIT 

3. VIDEO FREQUENCY RESPONSE & 
SIF OUTPUT VOLTAGE TEST CIRCUIT 

SG1 

Fig. CIRCUIT 

SG2 

Fig. 3 

4. INTER MODULATION TEST CIRCUIT 

45.75MHz 
25!l 

41.25MHz 
250 

42.17MHz 

5. DG, DP TEST CIRCUIT 

DG DP 

250 

VIF 
IN 

Fig. 4 

MEASURING EQUIPMENT 

VIDEO SIGNAL 
OUT IN 

Fig. 4 
CIRCUIT 

SIGNAL 
OUT 

TP12A 

l 1 TP12A 

SG& 
MODULATOR ~ ATT t-----1 Fig. 4 CIRCUIT 
fo=45.75MHz 

PIFIN 

APL: 50% 
ATT: ADJUST SYNC TIP LEVEL TO DC2.5\/ 

Fig. 5 

c8 SAMSUNG SEMICONDUCTOR 

MON. 
SCOPE 

SPECTROM 
ANALYZER 

s 
MON SCOPE 

339 

I 



KA2913A LINEAR INTEGRATED CIRCUIT 

6. INPUT IMPEDANCE TEST CIRCUIT' 

VAGe =SV Vee =12V 

HI 

R-XMETER 
1=45.75MHz 

LO 

Fig. 6 

7. SIF INPUT IMPEDANCE TEST CIRCUIT 

VAGe=SV Vee=12V 

KA2913A 

R-XHi 
METER 

1=4.5 
MHz LOW I------' 

Fig. 7 

8. V1N {LIM), AMR, Voo, THO, VoM TEST CIRCUIT 

Fig. 8 
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KA2913A LINEAR INTEGRATED CIRCUIT 

9. AUDIO OUTPUT IMPEDANCE TEST CIRCUIT 

Fig. 9 

TYPICAL APPLICATION CIRCUIT 

VIDEO OUT 

211KO 

RJg~~~UTlfilg ~ a 
.--------4--,,+...; ______ ,,....-;;,__ __ ....,ycc 

SW 12V 

~ 0 0 -----5.6KO 

1K!l 

RFAGCo---------------~---~ 
OUTPUT 2200 
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KA2914A LINEAR INTEGRATED CIRCUIT 

VIDEO IF+SIF SYSTEM FOR COLOR TV 
The KA2914A is a silicon monolithic intergrated circuit designed forVIF 
and SIF stage in color television receivers. 

FUNCTIONS 

VIF 
• Three controlled IF amplifier stages 
• Video demodulator controlled by picture carrier 
• Black noise and white noise inverter • Peak AGC 
• DC amplipier for RF AGC out 

SIF 
• Three differential IF amplifier stages • Phase detector 
• DC controlled attenuator 
• Audio amplifier stage with NFB terminal 

FEATURES 
• PIF, SIF, ATT audio driver 
• 2 chip color TV system is possible with KA2153 

VIF 
• High gain, wide band IF amplifier 
• AGC characteristics with excellent stability 
• Excellent DG/DP characteristics 
• Excellent S/N characteristics due to delayed 3 stages AGC action 
• Negative video output signal 
• Switch off the video part with VTR SW 

SIF 
• Excellent limitter characteristics 
• Excellent attenuator characteristics 

c8 SAMSUNG SEMICONDUCTOR 
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KA2914A LINEAR INTEGRATED CIRCUIT 

BLOCK DIAGRAM 

SIF DET r------, ·-· ' ' ' ' ' ' 

VOLUME NFB 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol 1 
Supply Voltage Vee 
Terminal 11 Open Voltage V11 
Video DC Output Current 115 

Audio DC Output Current b 
Terminal 2 Voltage V2 
Power Dissipation (Note) pd 
Operating Temperature Topr 
Storage Temperature Tst9 

Note: Derated above Ta =25°C in the proportion of 12.8 mW/°C. 

ciS SAMSUNG SEMICONDUCTOR 

AFT TANK 
r------, ·-' 

Value 

15 
15 

6 
3 

15 
1.6 

-20-65 
-55-150 

VIDEO AFT AFT 
OUT OUT2 OUT1 

Unit 

v 
v 

mA 
mA 
v 
w 
oc 
oc 
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KA2914A LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
PIF Section (Ta=25°C, Vcc=12V fp=45.75MHz, fs=41.25MHz) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

Recommended Supply Voltage Vee - 10.8 12.0 13.2 v -
Supply Current Ice - 50 72 95 mA 1 

Video DC Output Voltage V12 
SW1: 1 

5.2 5.5 5.8 v 1 
SW2:2 

V13 
SW1: 1 

5.3 6.8 8.3 v 1 
SW2:2 

AFT DC Output Voltage 
SW1: 1 

V14 
SW2:2 

5.3 6.8 8.3 v 1 

AFT DC Offset Voltage t..V13-1• 
SW: 1 

-1.5 0 1.5 v 1 
SW:2 

RF AGC Residual Output Voltage V11 (Sat) 
SW1: 1 

0.5 v 1 
SW2:2 

- -

RF AGC Leak Current 111 Leak 
SW1:2 

1 uA 1 
SW2: 1 

- - . 
Video Sensitivity 

u, 
(Note 1) 60 150 250 UVrms 2 

Pin 7-8 

AGC Range t..Av1F (Note 2) 60 64 - dB 2 

SYNC TIP Level Voltage VsvNc (Note 3) 2.3 2.5 2.7 v 2 
(V15) 

Max. IF Input Voltage 
u1N Max 

(Note 4) 100 120 mV,ms 2 
PIF -

White Noise Threshold Level VwrH (Note 5) 5.8 6.2 6.6 v 2 
(V1s) 

White Noise Clamp Level VwcL (Note 5) 3.7 4.1 4.5 v 2 
(V15) 
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KA2914A LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
PIF Section (Ta=25°C, Vcc=12V, fp=45.75MHz, fs=41.25MHz) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

Black Noise Clamp Level VBTH (Note 5) 1.4 1.6 1.8 v 2 
(V1s) 

Black Noise Clamp Level VecL (Note 5) 2.9 3.3 3.7 v 2 
(V1s) 

Video Frequency Response few (Note 6) 4.5 5.5 - MHz 3 

Suppression of Carrier CL (Note 7) 40 50 - dB 4 

Suppression of 2nd Carrier '2nd (Note 8) 40 50 - dB 4 

920KHz Beat Level 1920 (Note 9) 33 38 - dB 4 

Differential Phase DP (Note 10) - 3.5 5 deg 5 

Differential Gain DG (Note 10) - 7 10 % 5 

R1N (VIF) 1.5 3.0 6.0 KO 
VIF Input Impedance (Note 11) 6 

C1N (VIF) - 3.0 10.0 pF 
I 

AFT Sensitivity .:iF/V13.14 (Note 12) - 16 - kHz/V 2 

Upper V13u (Note 13) 11.7 11.9 12.0 v 2 
V14u 

AFT Output Voltage 
V13L Lower 
V14L 

(Note 13) 1.8 2.3 2.8 v 2 

RFAGC Max 
14 Max 

SW1: 1 
0.3 mA 1 

Available Current SW2: 1 
- -

RF AGC Delay Setting Range V1N Delay (Note 14) 5 7 9 v 
AFT Band Width .:iFw (Note 13) 1.4 - - MHz 2 

Video Output Voltage vour (Note 15) 2.25 2.50 2.75 v 2 
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KA2914A· LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
SIF Section (Ta=25°C, Vcc=12V; fp=45.75MHz, fs=41.25MHz) 

Characteristic Symbol Test Conditions Min Typ Max Unit Test Fig 

SIF Output Voltage SouT (Note 16) 200 400 600 mVrms 3 

Input Limitting Voltage VIN(LIM) (Note 17) Ro = oc - 200 400 uVrms 8 

SIF IN: f=4.5 MHz 
AM Rejection Ratio AMR fm = 400Hz, Af = ± 25kHz 40 45 - dB 8 

AM 30%, V1N= 100dBu 

SIF IN: f=4.5MHz 
Recovered Output Voltage Voo fm=400Hz, Af= ±25kHz 0.5 0.75 - Vrms 8 

V1N =80dBu, Ro =12k0 

SIF IN: f=4.5MHz 
Total Harmonic Distortion THDoET fm =400Hz, Af= ± 25kHz - 1.0 - % 8 

V1N=80dBu 

Max. Audio Output Voltage VaM SIF IN: f=4.4-4.6MHz 4.0 - - Vr>-P 8 

R1N (SIF) 10 20 30 KO 
SIF Input Impedance f=4.5MHz 7 

C1N(SIF) - 3 - pF 

DET Output Impedance Ro (DET) (Note 18) 10 15 20 KO 9 

Terminal 21 Vzi 4.8 6.0 7.2 v 
DC Voltage SW1: 1 

Terminal 23 V23 3.5 4.4 5.3 v 1 
SW2:2 v Terminal 1 V1 6.0 6.7 7.4 

Max. Attenuation ATTMax (Note 19) 60 - - dB 10 

RA=O 

DC Volume Gain GAIT Min GAIT Min=201og 
V2 

- 4 6 8 dB 10 
V23 

l 1 V1 (1) *a 3.4 3.8 4.2 v 10 
ATT Characteristics 

2 V1 (2) **b 4.5 4.9 5.3 v 10 

Signal Leakage VF'f (Note 20) - 1.0 3.0 mVrms 11 

AF AMP. Gain VvAF (Note 21) - 20 - dB 13 

P23A=1VPP• 400Hz 
AF AMP. Distortion THDAF SWa: On - 1.5 - % 12 

ATT: -26dB Setting 

AF AMP. Max. Output Voltage VOAF Max (Note 21) THDAF 5% 1.5 2.0 - Vrms 13 

AF Output DC Voltage Va 
SW1: 1 

6.7 7.7 8.8 v 1 
SW2:2 

*a Read the 400Hz component of VA1 at P2 withRA=O, set RA so that VA1' =1/2 VA1 (-6dB), then read DC voltage of terminal 
1 (V1). 

**b Read the 400Hz component of V Al at P2 with RA =0. Set RA so that V Al' =3.16x10-3 V A1 (-50dB) then read DC voltage 
of terminal 1 (V1). 
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KA2914A LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

1. DC Characteristic 

tr r r ff 

I 
KA2914A 

§ 39K!l 

C=0.01µF 

Fig. 1 
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KA2914A 

2. AC Characteristic 

P22A P22 

(TP21) 
SIFIN Vee 

LINEAR INTEGRATED CIRCUIT 

(TP12A) (TP12) 
P15A P15 P14 P13 

KA2914A 

P1 P2 P3 
(TP22) 

c8 SAMSUNG SEMICONDUCTOR 

PS 
(TP14) 

VIFIN 

Fig. 2 

P10 

12 

P11 
(TP15) 
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KA2914A LINEAR INTEGRATED CIRCUIT 

3. Video Frequency Response and SIF Output 
Voltage 

SG1 MON. SCOPE 

P15A 
SG2 

Fig. 3 

4. Inter Modulation 

5. DC, DP 

SG1 

45.75MHz 

SG2 

41.25MHz 

SGa 

42.17MHz 

25!l 

25!l 

Fig.4 

TEST 
CIRCUIT2 

DG/DF MEASURING EQUIPMENT 

SIGNAL OUT 

VIDEO OUT SIGNAL IN 

l }TP15A 

SG& 
TEST MODULATOR t-----1 ATT t---

fo=45.75MHz SIFIN CIRCUIT2 

APL=50% 
ATT ADJUST SYNC TIP LEVEL TO DC 25V 

Fig. 5 

45 SAMSUNG SEMICONDUCTOR 

MON.SCOPE 

SPECTRUM 
ANALYZER 

MON. SCOPE 
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KA2914A LINEAR INTEGRATED CIRCUIT 

6. VIF Input Impedance 

VCC=12V 

ff f f ff ff 

7. SIF Input Impedance 

KA2914A 

Lo Hi 
VAGC=5V R-Y METTER C=0.01µF 

1=45.75 MHz 

Fig. 6 

f f !11 

KA2914A 

C=0.01µF 

Fig. 7 
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KA2914A 

8. v1N (LIM), AMR, Voo, THO, VoM 

r:::-1 r::I I 

~1µF 

9. Audio Output Impedance 

VIFIN 

10. ATT MAX., ATT MIN, V1 c1>, V1 c2> 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

SIF IN P23 

Fig. 8 

P23 

v.v. 

Fig. 9 

Fig. 10 

v.v. 

DISTORTION 
METER 

v.v. 

DISTORTION 
METER 
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KA2914A 

11. VPT 

12. THDAF 

SG 

13. Gv AF, voAF MAX 

SG 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

SIF IN P3 

Fig. 11 

TEST 
CIRCUIT 

SW3:0N 

P23A P3 

P2 

TEST 
CIRCUIT 

SW3:0N 
ATT: -26d8 

Fig.12 

TEST 
CIRCUIT 

SW3: OFF 

P3 

Fig. 13 

v.v. 

DISTORTION 
METER 

v.v. 

DISTORTION 
METER 

v.v. 

DISTORTION 
METER 
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KA2914A LINEAR INTEGRATED CIRCUIT 

TEST CONDITION 
Note 1) VAGc (PS EXT. Applying voltage)=11.5V 

VIF in: f=45.75MHz 1kHz 300/o AM modulation 
Adjust VIF input level V1 so that the detected output of P15A with high impedance probe will be 0.8Vp.p and measure 

the input level. 

Note 2) V AGc =4V 
Measure VIF input level Vi same as note 1 

Note 3) VIF IN: f=45.75MHz CW 15mVrms 
Measure DC level of P15 

Note 4) VIF IN: f=45.75MHZ APL 100%, 87.5% AM modulation. 

PS: open 
(1) Adjust VIF input level SOmVp_p and measure the detected output level 0.1Vp.p 
(2) Then increase the input level so that the detected output level will be 1.1 x uo1Vp-p and measure the input level. 

Note 5) V AGc =8V 
VIF in: f=45.75MHz±10MHz variable or sweep 15mVrms measure DC level of P15. 

Note 6) V AGc =8 (GR"" 30dB) 
SG,: 45.75MHz CW 

V12(V) 

6 

4 

2 

SG2: 45.75-40MHz variable 

E H 

to 

(1) Setting output of SG, so that DC level of P15 will be 4.0V 

AD VBTH 
BC VBCL 
EH VWTH 
FG VWCL 

(2) Setting output of SG2 (45.75MHz) so that AC level of P15 will be 0.5Vp.p 
(3) Decreasing frequency of SG2 until AC level of P15 will be 0.35Vp.p (-3dB of 0.5Vp.p) then read fsG2=F 

faw=45.75-F MHz 
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KA2914A LINEAR INTEGRATED CIRCUIT 

Note 7) SG1:.4S.7SMHz, 1kHz 80% AM modulation 100mVrms 
SG2, SG3; off 
Setting VAGc so that output AC level of P1S will be 2.7Vp.p 
Measure CL of P1S after setting to 0% AM of SG1 

CL=20 log 2·7 (dB) 
VcR (Vp.p) 

Note 8) Measure bnd of P1S same as note 7 

Note 9) VAGc=SV 
SG1: 4S.7SMHz (P: picture) 100mVrms 
SG2: 41.2SMHz (S: sound) 32mVrms (-10dB of SG1) 
SG3: 42.17MHz (C: chroma) 32mVrms (-10dB of SG1) 
(1) Setting VAGc so that the output TIP level (lower) of P1S will be 3.0V DC 
(2) Measure the level difference (dB) between C-level and 920kHz level 

Note 10) VAGc =8V 
VIF IN: f=4S.7SMHz video signal (RAMP) 87.SO/o AM 100mVp-p 
Setting ATT so that the SYNC TIP level of P1S will be 2.SV DC measure DP and DG. 

Note 11) VAGc=SVf=4S.7SMHz 
Measure R1N C1N 

Note 12) AFT sensitivity .:l F/A (V13-V14) 
(1) INT, AGC (PS open) 
(2) VIF input: 4S.7SMHz ± 1.0MHz, CW 1SmVrms 
(3) Read the frequency (f1) of VIF when V1a-V14= -IV 
(4) Read the frequency (f2) of VIF when V13-V14=1V then caluculate 

AF/ A(V13-V14)= I f1-f2 I 
Note 13) .:lFw, V13u, V13L, V14L, V14u 

(1) INT AGC (PS open) 
(2) VIF IN: 4S.7SMHz ± 10mHz CW 1SmVrms 
(3) SPF at PIN 16 should be shorted 

(4) Read the frequency (f1 or fd when the Vs or V6 reduced to 90% level of A or B with varying the frequency. Then 
band width is the difference from center frequency (f0). 

V13 V14(V) 

V13U V14U 

V14L 

aFw aFw 
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KA2914A LINEAR INTEGRATED CIRCUIT 

Note 14) PS: Open 
VIF IN: 4S.7SMHz CW 20mVrms 
(1) Adjust the voltage of terminal 3 so that the voltage of terminal 4 will be 6.0V DC 
(2) Measure the terminal voltage 3 

Note 1 S) PS: Open 
VIF in: 4S.7SMHz 100% APL 87.SO/o AM modulation signal amplitude 50mVP-p measure detected output voltage 
(white peak to SYNC TIP) 

Note 1S) PS: Open 
SG1: 4S.7SMHz CW 100mVrms 
SG2: 41.2SMHz CW 2SmVrmss 
Measure SIF (4.SMHz) output voltage at P1S 

Note 17) SIP IN: f=4.SMHz FM fMoa =400Hz A.f= ± 2SkHz, 
(1) Adjust SIF input level 100mVP-P and measure the detected output level Vos 

(2) Then decrease the input level so that the detected output level will be 3dB down of Vos and measure the in­
put level 

Note 18) Output impedance I 
(1) SIF IN: f=4.5MHzf=4.SMHz, fMoa=400Hz, A. f=±2SkHz, 80dB1t 
(2) At P23 read the V01 at Rx=co, then read the Rx when recovered output become Vo112 with varying the Rx. 

The Rx is the output impedance. 

Note 19) ATI max 
(1) SIF in: f=4.SMHz, fMoa=400Hz, f=±2SkHz, 80dB1t 
(2) Read the 400Hz component of V A1 at P2 with RA =0, then read V Al' with RA= co 

An MAX=20 log v A1 
VA1' 

Note 20) uPT 
(1) SIF IN: f=4.SMHz fMoa =400Hz, A.f= ± 2SkHz, 80dB1t 
(2) Read the 400Hz component at P3 

Note 21) Gv AF 
(1) Apply 400Hz 0.1Vrms signal to P2 
(2) Read the output voltage at P3 
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KA2914A 

TYPICAL APPLICATION CIRCUIT 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

Vee=12V 

VIDEO 
~-+---------~ ----ouT 

KA2914A 

AFT 
-~---<>ouT 

g J, 

11 12 

PIF 
GND 

vee 

AFT 
OUT 

4o. 2000RF AGC gl OUT 
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KA2915 LINEAR INTEGRATED CIRCUIT 

ONE CHIP B/W TV 
(IC FOR TV LARGE INTEGRATION) 
The KA2915 is a monolithic integrated circuit containing all stages for 
the VIF, SIF and DEFLECTION, for television receivers. 

FUNCTIONS 
•IF Amp. 
•Video Amp. 
•IF AGC 
•Tuner AFT 
• Sound DET. (FM DET.) 
• Vertical trig. 
• Vertical drive 
• Horizontal drive 

FEATURES 

• Video DET. (AM DET.) 
• Noise canceller 
•RF AGC 
• SIF Amp. 
• Sync separation 
• Vertical oscillation 
• Horizontal oscillation 
• Horizontal AFC 

• High integration technology makes possible integration of video 
if circuit, tuner AFC circuit, sound if circuit and deflection-jungle 
circuit on a single chip. 

•Supply voltage range: 8-12V {Typ. 10V). 

BLOCK DIAGRAM 

28 Dip 

VERT. FB HOR. 
OVER VTG. VERT. SAW- VERT. 
PROTECTION OUTPUT TOOTH OSC. 

VERT. 
DRIVE 

RFAGC RFAGC 
DELAY OUTPUT 
ADJ. 

IFAGC 

VERT. 
osc. 

VIDEO 
OUTPUT 

VERT. 
TRIG. 

qs SAMSUNG SEMICONDUCTOR 

SYNC.SEP. PULSE AFC 
OUTPUT INPUT GND vcc1 OUTPUT 

SIF 
AMP. 

FM 
DET. 

SYNC. SIF INPUT SIF SIF 
SEP. INPUT INPUT BIAS OUTPUT DET 

INPUT 

HOR. 
osc. 

HOR. 
osc. 

Unit: mm 

HOR. 
OUTPUT VCC2 

HOR. 
DRIVE 

VIDEO DET. 

TUNER 
AFT 

COIL(1) 14 

SOUND TUNER TUNER 
OUTPUT AFT AFT COIL 

OUTPUT 
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KA2915 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol 

Supply Voltage Vee (V20-21) 
120 

Supply Current 116 
V2, 3, 4, 24-21 

Circuit Voltage 
V8-21 
V13-21 
V17-21 
15, 6, 11, 23, 26 

Circuit Current 
119 
125 
117 

Power Dissipation (Ta=70°C) Pd 
Operating Temperature To pr 
Storage Temperature Tstg 

ELECTRICAL CHARACTERISTICS 
(Vcc1 =10V, Vee =9.5V, Ta =25°C) 
(Video Section) 

Value 

12 
85 
15 

V20-21 0 
5.5 0 
4.2 0 

V16-21 0 
+0.3 -10 
+0.6 -0.6 
+10 0 
+10 -4 

1100 
-20- +70 
-55-+150 

Characteristic Symbol Test Condition Min 

Video Det. Output Vo m=87.5% 1.8 

Input Sensitivity Vs Vo=-3dB -
Maximum Input VMAX Vo>+OdB 105 

SN Rating S/N V1=80dBµ 51 

Differential Gain DG m=87.5% -
Differential Phase DP m=87.5% -

TV Freq. Characteristic fe Vo=-3dB 4.5 

Sync. Peak Voltage Vp 1.9 

Noise Inverter Output Level VNT 1.0 

Noise Inverter Capture Level VNI 3.0 

Sound IF Output Vs1F P/S=20dB 100 

Input Resistor Ri1 f=45.75MHz 0.8 

Input Capacitor Ci1 f=45.75MHz 3.0 

Output Resistor Ro5 f=500kHz 30 

RFAGCGain GRFAGC f=10kHz, V4 =5mV 36 

RF AGC Max. Voltage V3 (Max.) 8.2 

RF AGC Min. Voltage V3 (Min.) 3.6 

AFT Center Voltage V2 4.0 

c8 SAMSUNG SEMICONDUCTOR 

Unit 

v 
mA 
mA 
v 
v 
v 
v 

mA (peak) 
mA (peak) 
mA (peak) 
mA (peak) 

mW 
oc 
oc 

J_ 

Typ Max Unit 

2.1 2.4 Vµ.µ 

50 55 dBµ 

110 - dB 

56 - dB 

4 8 % 

3 6 deg 

6.0 8.0 MHz 

2.3 2.7 v 
1.4 1.8 v 
3.4 3.8 v 
104 107 dBµ 

1.0 1.2 Kohm 

3.4 3.8 pF 

50 150 ohm 

42 48 dB 

8.8 9.4 v 
4.2 4.8 v 
5.4 6.0 v 
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KA2915 LINEAR INTEGRATED CIRCUIT 

(Continued) 

Characteristic Symbol Test Condition Min Typ Max Unit 

AFT Deflect SW Operating Voltage VAFC SW Rs=10Kohm 0.5 2.6 3.0 v 
1--···· --1---··---+ . -

AFT Maximum Output Voltage V12 (Max.) 8.5 9.6 10.0 v 
I- --+-------+--·-----··------ f-----·---1 

AFT Minimum Output Voltage V2 (Min.) 0 0.7 1.2 v 
!-----------· . !----------·-·---- -··-·-------- 1-- - 1 - - -

Selection Sensitivity µ RL =68K//82K 30 50 90 mV/kHz 

(Sound Section) 

Characteristic Symbol Test Condition Min Typ Max Unit 

lo =4.5MHz, IM =400Hz 
Al= ±25kHz, V; =100mVrms 

Sound Det. Output Vo 200 300 440 mVrms 
t----------------t------t---------------+------- +----·-·---- -------

Input Limit Voltage V1 (lim) 280 450 µV/rms 
1=4.5MHz, IM =400Hz 
Al=±25kHz 

r-----------------+----f----------------- ----I ----1------1-------...L--_J 
Total Harmonic Distortion THD lo =4.5MHz, IM =400Hz 0.6 1.0 % 

!---· ----------+------j I---- l---····--1-- -·-
AM Rejection Ratio AMR Al=±25kHz, V;=100mVrms 43 55 _ dB 

f...------------------1-----+-------------...L---_J___------I----------~ 

R17 
1------- 1=4.5MHz 

6 20 100 KO 
-----+----+------1---------Input Impedance 

C17 7.3 pF 
-------------------1-----·- -----1------- -~--------j--------1--------1----- ---

1.3 4.3 

Detector Input Impedance 

(Deflection Section) 

Characteristic 

Sync Sep. Hori. Pulse Width (1) 

Rog 

Cog 
1----------" 1=4.5MHz 

Ro10 

Symbol 

TsvNc1 

Test Condition 

TV Input 2.5Vp.p, 
APL=50%, Vcc1 =10V 

f-------------+------1---

Sync Sep. Hori. Pulse Width (2) TsvNc2 
T V Input 1.0Vp.p, APL=50% 
Vcc1 =10V 

2.0 3.0 4.0 KO 
!-----+----···~- -----1 

1--- 2.1_~--1-----~2-+.-£l.!"..----j 
50 200 - KO 

1--------l-----i----------1----

2.9 3.4 3.9 pF 

Min Typ Max Unit 

I 4.8 5.1 5.4 µS 

·---'-----+-------

4.9 5.2 5.5 µS 

--- -------------------+----·---+---------···------+------'------+------+----" 

Hori. AFC Hori. Pulse Width (1) TsvNc3 

Hori. AFC Hori. Pulse Width (2) TsvNc• 

TV Input 2.5Vp.p, APL=50% 
Vcc1=10V 

TV Input 1.0Vp.p, APL=50% 
Vcc1 =10V 

4.8 5.1 5.4 µS 

4.9 5.2 5.5 µS 

f-----------~-+------1------------+---+----l------l---------

Vert. OSC. Start Supply Voltage 

Vert. Free Running Frequency lvo 

CK SAMSUNG SEMICONDUCTOR •• 

f vo = 50 - 70 Hz _ _ 6 V 
Output=0.7Vp.p 

RosC(vJ = 31.5KO 57 60 63 Hz 
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KA2915 LINEAR INTEGRATED CIRCUIT 

{Continued) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Vert. osc. Pulse Width Tvo Rose (V) =31.5Kohm 470 650 a30 µ.S 

Vert. OSC. Freq. Voltage Dependent !:i.fvo/Vcc 
Vcc1 =12V, av 

0 1.0 1.3 Hz 
!:i.fvo/Vcc =fvo (12V)-fvo (aV) 

Vert. Full in Range fpv TV Input 2Vp.p - 44 4a Hz 

Hori. OSC. Start Supply Voltage VFHO.S 
fHo=10-20kHz Output=1Vp.p - - 5 v 
Pin 16 Voltage 

Hori. OSC. Freq. fHo Rose (H) = 21 Kn 15.0 15.75 16.25 kHz 

Hori. OSC. Pulse Width THo Rose (H) = 21 n 23 26 29 • µ.S 

Hori. OSC. Freq. Voltage Dependent fHo/Vcc 
Vcc2 =10V, av 

0 50 100 Hz 
f:i.f HO/V CC = f HO (10V)" f HO (8V) 

Hori. OSC. Control Sensitivity B 
t:i.11 ±100µA Input Variable 

73 a1 a9 Hz/µA 
OSC. Freq. Variable 

Phase De!. Sensitivity uP 
TV Input 2Vp.p, 

13.5 16.5 19.5 µAlµ.S 
R(u) = 31.4KO, µ.=V19x10 

-
X-Ray Protector Operating Voltage V27.21 o.a1 o.a7 0.93 v 

X-Ray Protector Input Resistor R27 16 19 22.5 KO 
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KA2921 LINEAR INTEGRATED CIRCUIT 

C/TV DEFLECTION COMBINATION 

The KA2921 is a silicon monolithic integrated circuit disigned for deflec­
tion combination in colodelevision receivers. 

FUNCTIONS 
(HORIZONTAL SECTION) 
• Sync separator 
• Saw tooth wave type AFC 
• 2fH Horizontal Oscillator 
•Flip-Flop 
• SCA type X-Ray protector 
• Horizontal pre driver 
• Internal zener diode regulated supply 

FEATURES 
HORIZONTAL SECTION 

(VERTICAL SECTION) 
• Vertical oscillator 
• Vertical sync amplifier 
• Ramp wave shaper 
• Vertical pre driver 

• Excellent temperature stability of oscillator frequency 
• Exact 50% duty cycle output due to 31.SKHz oscillator and flip flop 

VERTICAL SECTION 
• Excxellent interace 

BLOCK DIAGRAM 

16 Dip 

SYNC OUT HORIZONTAL Vee VERTICAL SYNC INPUT VERTOCAL OSC 

---- ll--------C'Sl--------112•}--------< 

AFC.DET 

X-RAY 
PROTECTOR 

H-OSC 

SYNC GATE 

RAMP 
GENERATOR 

FLIP FLOP 

VERTICAL 
DSC 

AMP 

Unit: mm 

B NEGATIVE 
FEEDBACK 

VERTICAL 
OUTPUT 

'-----1.1r---~ r----t r---------t r------1.1'}------' 
AFC OUT X-RAY HORI ONTAL HORIZONTAL PHASE 

PROTECTOR OSC OUT COMPENSATION 
INPUT 

Fig. 2 
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KA2921 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value 

Horizontal Supply Current 
Ice 40 
(Pin 5) 

Horizontal Output Current 
lo 60 
(Pin 4) 

Horizontal Output Operating Current 
lo opr 30 
(Pin 4) 

Composite Signal Input Voltage 
BV 

5 
(Pin 16) 

AFC Input Voltage 
BV 

8 
(Pin 1) 

Vertical Supply Voltage Vcc11 15 

Vertical Sync Input Voltage BV12 5 

Vertical Output Current 101 -5 

Power Dissipation (Note) pd 800 

Operating Temperature Topr -20- +65 

Storage Temperature Tstg -55- +150 

Note: Derated above T. =25°C in the proportion of 6.4mW/°C 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
HORIZONTAL STAGE (Vcc=19.7V) 

Characteristic Symbol Test Conditions 

Zener Regulating Voltage Vee 
(Pin 15) 

Recommended Supply Current 
Ice 
(Pin 15) 

Sync Sep. Sensitivity l1N 
(Pin 16) 

Sync Tip Output Voltage VoH 
(Pin 14) 

Sync Bottom Output Voltage VoL 
(Pin 14) 

Sync Sep Delay Time (1) tpdr 

Sync Sep Delay Time (2) tpdf 

H-Free Run Frequency fH 

AFC Output Current lo 
(Pin 1) 

c8 SAMSUNG SEMICONDUCTOR 

Unit 

mA 

mA 

mA 

Vp-p 

Vp-p 

v 

Vp-p 

mA 

mW 

oc 

oc 

Min Typ Max Unit Test Fig 

8.9 9.8 10.9 v 1 

20 25 30 mA 1 

- 13 56 µA 3 

7-4 8.3 9.0 v 3 

- 0.2 0.5 v 3 

- - 100 nsec 4 

- - 100 nsec 4 

15234 15734 16234 Hz 5 

2.15 3.08 4.42 mA 7 
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KA2921 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min "fyp Max Unit Test Fig 

AFC Clamp Voltage VcL 3.9 4.5 5.1 v 6 
(Pin 1) 

Horizontal Output VoL - 0.08 0.3 v 8 
Residual Output Voltage (Pin 4) 

Horizontal Output Pulse Width 
to 

30.78 31.78 32.78 8 
(Pin 4) 

µ,Sec 

Sensitivity of Phase Detector µ - 0.16 - V/sec 9 

Sensitivity of Oscillator (3 - 1170 - Hz/V 9 

Frequency Pull-In Range .:ifPLL - ±600 - Hz 9 

Frequency Hold-In Range .:if HOLD ±1000 Hz 9 

X-Ray Protector Sensitivity 
V;n 

0.77 0.91 1.04 v 10 
(Pin 3) 

X-Ray Protector Input Impedance 
R;n 

0.2 - - MO -
(Pin 3) 

Characteristic of Horizontal 
.:if HT - 20°c ·-60°C 0 -100 -350 Hz 5 

Free Run Frequency 

Horizontal SV Supply Current 1'15 
(Pin 15) 

8.4 12.5 16 mA 2 

VERTICAL STAGE (Vcc=12V) 

Characteristic Symbol Test Conditions Min "fyp Max Unit Test Fig 

Recommended Supply Voltage Vee 10.8 12 13.2 v -
Supply Current Ice 3.4 4.4 6.1 mA 11 

Vertical Frequency Iv 57.0 60.0 64.1 Hz 12 

Vertical Pulse Width t, 847 891 933 µsec 13 

Vertical Frequency Pull-In Range .:ifvPULL 11.65 12.14 12.68 Hz 14 

Vertical Sync Input lmpendance 
R;n 

400 500 600 n -
(Pin 12) 

Vertical Sync Operating Voltage 
V;n 

0.64 0.72 0.80 v 15 
(Pin 12) 

Pin 9 (max) Output Voltage Vo 7.6 8.1 8.6 v 16 
(Pin 9) 

Pin 9 Output Current lo 
12.0 18.2 35.7 mA 17 

(Pin 9) 

•• DC SAMSUNG SEMICONDUCTOR 
•• 
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KA2921 

VERTICAL STAGE (Vee =12V) 

Characteristic Symbol 

Pin 8 Available Maximum Voltage VL 
(Pin 8) 

Pin 9 Input Current le LEAK 
(Pin 9) 

Pin 8 Input Current ls LEAK 
(Pin 8) 

Vertical Output Maximum VoH 
Available Voltage (Pin 7) 

Vertical Output Maximum Voltage VoL 
(Pin 7) 

TYPICAL APPLICATION CIRCUIT 

B216.5V 

B1 
+1'12V 

qs SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

Test Conditions Min lYP Max 

- 2.86 3.7 

0.25 0.98 4.50 

0.18 0.94 6.21 

5.67 6.30 7.13 

- - 0.3 

Unit 

v 

µA 

µA 

v 

v 

100 

+12V 

Test Fig 

18 

19 

20 

21 

22 

RORZONTAL 
BLANKING 
PULSE 

1/2RF 

VERTICAL 
BLANKING 
PULSE 
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KA2921 

TEST CIRCUIT 1 
(Zener Regulating voltage) 

19.7V 

TEST CIRCUIT 3 
Sync. Sep. Sensitivity 
Sync. Tip Output Voltage 
Sync. Bottom Output Voltage 

TEST CIRCUIT 4 
(Sync Sep Delay Time) 

v 

19.7V 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 2 
(SV Supply Current) 

c. 

r 
19.7V 

2.7K 

Syncroscope 

--..+---'-tpdr tpdf 
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KA2921 

TEST CIRCUIT 5 
(Horizontal Free Run Frequency) 

19.7V 5V 

390 5K 

+ l 3600p±5P 

TEST CIRCUIT 7 
AFC Output Current 

19.7V 

c8 SAMSUNG SEMICONDUCTOR. 

LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 6 
(AFC Clamp Voltage) 

19.7V 

TEST CIRCUIT 8 
Horizontal Output Residual Output Voltage 
Horizontal Output Pulse Width 

19.7V 

+ 
33µ 

at IH =15.734 KHz, 

-6\ 

vv 
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KA2921 

TEST CIRCUIT 9 
(Horizontal Loop Gain µ,, {3) 

19.7V 

390 

1µ 

1,, ;+ J o.ooss,, ;J; 0.0036,, 

TEST CIRCUIT 10 
(X-Ray Protector Sensitivity) 

19.7V 5V 

2K 

10K 

ciS SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

Monostable 
SV Multi 

Vibrator 

1K 

0.47,, 20K 

TEST CIRCUIT 11 
(Vertical Supply Current) 

70V 

,K$D401 

KSB546 

/l.M I 1.5Vp-p (Adjust Vpq) Vpp) 

1K 

12V 
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KA2921 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 12 TEST CIRCUIT 13 
(Vertical Frequency) (Vertical Pulse Width) 

10K 10K 

Counter 

I r 
KA2921 

TEST CIRCUIT 14 TEST CIRCUIT 15 
(Vertical Frequency Pull-In Range) (Vertical Sync Operating Voltage) 

200K (200K) 

200K ,,., 

10K 10K 

KA2921 Counter Counter 
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KA2921 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 16 TEST CIRCUIT 17 
(Pin 9 (Pin 8) Maximum Output Voltage) (Pin 9 Output Current) 

i!i 12V 

KA2921 KA2921 
6V 6V 

---15 __ .... 
.....__-<5~--' 

TEST CIRCUIT 18 TEST CIRCUIT 19 
(Pin 8 Available Minimum Voltage) (Pin 9 Input Current) 

1K 

J7V 1K 

l~ 
12V 

KSC2310 

KSC2310 
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KA2921 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 20 TEST CIRCUIT 21 
(Pin 8 Input Current) (Vertical output Maximum Available Voltage) 

12V 

I 

TEST CIRCUIT 22 
(Vertical Output Minimum Voltage) 

D ,, r 
6V KA2921 

'----<s)o-.--' 
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KA2984 

WRITE AND READ AMPLIFIER 

FUNCTION 

REC Mode 

• Sync Tip clamp 
• Dynamic emphasis (Nonlinear emphasis) 
• Main Pre-Emphasis 
• White/Dark clip 
• Frequency monitor 
• Rec buffer amplifier 

PB Mode 

• Switching amplifier 
• FMAGC 
• DOC (Drop out compensator) 

BLOCK DIAGRAM 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

28 Dip Unit: mm 

PBVCC 
lOOu 

33u 0.022l' 
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KA2984 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 10 v 
Operating Voltage Vopr 9±1 v 
Power Dissipation pd 

800* 
mW 

675** 
Operating Temperature Topr -10. 75 oc 
Storage Temperature Ts19 -40- +125 oc 

*Value at=65°C **Value at=75°C 

ELECTRICAL CHARACTERISTIC (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit -
PB Mode Supply Current Ice (PB) 

PB Mode Vee =9V inflow 
18.0 25.0 33.1 mA 

current of input 9 and 26 I 
Sine wave input (0.53mVP·P 

CH1 GP01 10.6MHz) at pin 7; Output at 57.8 60.8 62.8 

Pre Amp Open Gain 
pin 28 

Sine wave input (0.53mVP·P dB 
CH2 GP02 0.6MHz) at pin 5; Output at 57.8 60.8 62.8 

pin 28 

Pre Amp Open Gain Balance i:lGPo GPo1-GPo2 -0.7 0 0.7 dB 

Sine wave input (0.53mVp.p 
CH1 GPF1 6MHz) at pin 7; Output at 55.2 58.2 61.2 

Pre Amp Feeback Gain 
pin 28 

Sine wave input (0.53mVp.p dB 
CH2 GPF2 0.6MHz) at pin 5; Output at 55.2 58.2 61.2 

pin 28 

Pre Amp Open Gain Balance i:lGPF GPF1-GPF2 -0.7 0 0.7 dB 

S/N Ratio at pin 28 
between sine wave input 

CH1 S/N1 (0.13mVp·p· 0.6MHz) at pin 33.0 35.0 -
5 and zero signal input 

Pre Amp Noise To at pin (Noise BW=1MHz) 
dB Signal Ratio S/N Ratio at pin 28 

between sine Wave input 
CH2 S/N2 (0.13mVp·p· 0.6MHz) at Pin 33.0 35.0 -

7 and zero signal input 
at pin 7 (Noise BW=1 MHz) 

DC Output voltage 
Pre Amp Channel Switch 

OSµ 
difference at pin 28 

-1.00 0 1.00 v 
Offset Voltage between CH1 ON all and 

CH20N 

Pre Amp Channel Switch 
Sine wave input (0.53mVP·P 

Changeover Current lsw 0.6MHz) at pin 7; Output at 90 120 150 pA 
pin 20 
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KA2984 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTIC (continued) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Sine wave input (20mVp-p 
AGCAmpGain GA 4MHz) at pin 27; Output at 19.2 20.7 22.2 dB 

pin 22 

Sine wave input (0.5Vp-p 
AGC Detective Vo 4MHz) at pin 27; DC 0.76 0.87 1.00 dB 

voltage at pin 25 
-----·~--~-

Pin 22 Output character-

tJNA1 
istic from 0.5V P-P to 

0.0 0.3 1.0 
1Vp-p of pin 27 input 

AGC Control Characteristic 
(4MHz Sine wave) 

r--
dB Pin 22 Output character-

t:NA2 
istic from 0.5Vp-p to 

0.0 0.3 1.0 
1Vp.p of pin 27 input 
(4MHz Sine wave) 

AM Modulation wave input 

Drop Output Detection Vol!age Looc 
at pin 27 (Note 1) e1 of 

-23.5 -20.5 -17.5 dB 
pin 22; Output (Note) 
(OdB=0.5Vp.p) 

AM Modulation wave input 
at pin 27 (Note 1) el and 

Drop Output Recovery Hystersis LHYS e2 of pin; 22 output 3.2 5.7 8.2 dB 
(Note 2) (0 dB=0.5Vp-p) 
than e2/e1 

AM Modulation wave input 
Drop Output Detective Pulse 

Lop 
at pin 27 (Note 1) output 

0.6 0.7 0.8 Vp·p Output Voltage pulse (V) at pin 22 
(Note 3) 

Since wave input (0.1VP·P 
DSAmpGain Gos 4 MHz) at pin 23; Output 12.2 13.2 14.2 dB 

at pin 22 

Difference between pin 22 
DC Output at pin 27 

DS Amp Switch 
GSos 

Since wave input (0.5MHz 
-70 0 70 mV 

Output Offset 4 MHz) and pin 22 DC 
Potential at pin 27 
No input signal 

REC Mode Supply Current Ice (REC) 
REC Mode, Vcc=9V; 

16.5 22.0 27.5 mA 
Inflow current of pin 13 

FM Mod Limitter Output 
VLIM 

Zero signal at pin 18 
1.0 1.2 1.4 VP·P Peak to Peak Voltage Output at pin 28 (Note 4) 

--I 
Sine wave input (0.15Vp-p 

REC Amp Gain GRA 1MHz) at pin 1; Output at 17.3 19.3 21.3 dB 
pin 3 
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KA2984 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTIC (continued) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Sine wave input (0.7Vp-p 
DEM 1 10KHz) at pin 18; Output -1.6 -1.0 -0.4 

at pin 16 

Sine wave input (0.7VP·P 
dB 

DEM2 3MHz) at pin 18; Output 1.8 2.8 3.8 
Dynamic Emphasis Response at pin 16 (DEM 1=0 dB) 
Characteristic ---------

Sine wave input (0.22Vp-p 
DEM3 3 MHz) at pin 18; Output 4.1 ·5.3 6.5 

at pin 16 (DEM 1=0 dB) 

DEM4 Sine wave input (0.07Vp·p 
0.5MHz) at pin 18; Output 6.0 7.5 9.0 
at pin 16 (DEM 1=0 dB) 

Sine wave input (50mVP·P 
Main Emphasis GME 0.5MHz) at pin 18; Output 23.5 25.5 27.5 dB 

at pin 16 I 
FM MOD Input 

Video signal input (1 Vp-p) 

Signal Voltage VMoo at pin 18 (Note 4) Output 0.54 0.58 0.62 dB 
at pin 12 

Video signal input (1Vp-p 
at pin 18 (Note 4); pin 

White Clip Adjustment Voltage V15A 15 DC Voltage to give 7.0 7.3 7.6 v 
the white clip waveform 
of note 5 at pin 22 

Video signal input (1Vp-p) 
at 18 (Note 4) pin 15 DC 

Dark Clip Adjustment Voltage V14A Voltage to give the dark 4.9 5.2 5.6 v 
clip waveform of note 5 
at pin 12 

Video input signal (1Vp-p) 
at pin 18 (Note 4) Output at 

FM Mod Oscillation Frequency fMOD 
pin 28 (by Spectrum 

3.1 3.45 3.8 MHz 
analyzer) Oscillation 
frequency corresponding 
to sync tip 

Adjustment carrier set to 
3.4MHz and deviation to 
1MHz/V pin 28 frequences 

FM Mod V.F Conversion Linearity LMoo where pin 18 voltage is -5 0 5 % 
5.2V, 6.2V and 7.2V 
f6.2-(f7.2-f5.2)/2 

x100 
f7.2-f5.2 r--------

Adjust pin 14 DC Voltage 
until pin 28; Output of 

FM Mod Secondary Distortion HMoo 4MHz is produced; Ratio of - -4.5 - dB 
8MHz component to 4MHz 
basic wave at pin 28 
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KA2984 LINEAR INTEGRATED CIRCUIT 

NOTE 

1. AM Modulation Wave 4. Video Signal 

0.7V 

T=0.6mS 0.5Vp-p f=04MHz 

2.ele2 5. White Clip, Dark Clip 

--,...--------.--White Clip 

80% 

100% 

15% 

3. Vop 6. Limitter Output Amplitude 

-
~VOP 

Vor 

v 
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KA2985 

VIDEO SIGNAL PROCESSOR 

FUNCTION 
4 Sync slicer 

Video output amplifier 

REC Mode 
•Video AGC (Keyed+Peak to Peak DET type) 
• Monitor squelch for EE 

PB Mode 
• FM Limitter 
• FM Modulator 
• Dynamic De-emphasis 
• Noise canceller 
• Chroma mix amplifier 
• White peak clipper 

BLOCK DIAGRAM 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

28 Dip Unit: mm 

c:;:::::::::J~~H 
~."' I ,II.,, 

]}!:~ 
---- 2.54 
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KA2985 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

r Characteristic 1 Symbol I Value Unit 

Supply Voltage Vee I 10 v 
Operating Voltage Vopr ! 9±1 v 
Power Dissipation pd 

800* 
mW 

675* * 
Operating Temperature l Topr -10.75 oc 

L Storage Temperature Ts19 -40- + 125 oc 

·Value at=65°C ••Value at=75°C 

ELECTRICAL CHARACTERISTIC (Vcc=9V, Ta=25°C) 

l Characteristic Symbol Tl Test Conditions Min Typ Max Unit 

33.1 mA J,. PB Mode Supply Current I (PB) '1 PB Mode V?c =gV inflow 18.0 25.0 
cc current of pin 20 f-·-···-·--·---·- . - .. -·-+-·--· -·-------~------t---+-:-··----+-----+----

1 Sine wave input (4MHz 
I FM Demoulation Voltage VoEM4 50mVp.p) at pin 16 7.67 7.85 8.03 v 

'~------·-------+----+-D_C_vo_l_ta_g_e_ru_p_i_n_2_4 ___ --+~--t-----r-----r------j 
I Sine wave input (3MHz 

I and 5MHz, 50mVp.p) 
at pin 16 

I FM Demodulation Sensitivity SoEM fv~E:o~~~~ ~!i~ : 4 

to each frequency) 

1 FM Demodulation Linearity 

I 

I c •• ; .. , • ., ••• C.L 

SoEM 
VoEMS -VoEM3 

2 

Sine wave inputs (3MHz 
4MHz and 5MHz. 50mVp.p) 
at pin 16 
DC voltage at pin 24 

LoEM =100x 
V OEM4 -(V OEMS -V OEM3)/2 

VoEMs -VoEM3 

Sine wave input (4MHz 
0.5Vp.p) at pin 16 
4MHz Component at pin 24 
(OdB = 0.7 x SoEM) 

0.34 0.28 0.33 v 

0.24 0.28 0.33 % 

-24 -20 v 

I DD. NC Main Amp 
I Gain (Note 1) 

------+----+----+----+-----< 

I ~D um;ttecG•;o Goo 

c8 SAMSUNG SEMICONDUCTOR 

Sine wave input (0.5MHz 
1Vp.p) at pin 12; Output 
at pin 14 

Sine wave inout (0.5MHz 
10mVp.p) at pin 11; Output 
at pin 9 

-0.7 0 +0.7 dB 

-1 dB 
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KA2985 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTIC (continued) 

Characteristic 

DD Response Characteristic 

Symbol 

----- ---j 

Test Conditions 

Sine wave input (0.25MHz 
0.7Vp-p) at pin 12; 
Output at pin 14 

Sine wave input (2MHz 
0.7Vp.p) at pin 12; 

Min Typ Max Unit 

-2.1 -1.4 I -0.7 

------+----- +---------

-3.8 2.8 -1.8 
Output at pin 14 

r--------r--- ----------f-----+---------+------ dB 
Sine wave input (0.25MHz 
0.07Vp.p)atpin12; -4.8 -3.8 -2.8~ 
Output at pin 14 

f------- --------------+-------- ------+-----· - ·-----
Go. Sine wave input (2MHz 

Output at pin 14 . I 
0.07Vp-p) at pin 12; I - 7.0 - 6.0 - 5.0 I I' 

f--------------+-----+--s-in_e_w_a_v_e -input _(o.25MHz ·r -----r---1 
GN1 0.7Vp-p)atp1n12, -1.0 -0.3 0.4 I 1 

Output at pin 14 -------- --- -- ·- + 
.Sine wave input (2MHz 
0.7Vp-p) at pin 12; / - 2.9 -1.4 
Output at pin 14 · ________ ____,_____________ t 
'Sine wave input (0.25MHz , 
0.07Vp-p) at pin 12; L- 3.9 - 2.0 -1.0 
Output at pin 14 

I--------+------------ --- --- ----- ---- --+ -----

NC Response Characteristic 

0.1 

dB 

-4.6 -3.1 -1.6 
GN4 Sine wave input (2MHz 

0.07Vp-p) at pin 12; 
Output at pin 14 

--------------+------+------------ -+----- f----f------1-------
Video signal input (1VVp-p) 

PB Squelch Threshold Level Vso 
at pin 28; Adjust until 1 _5 2 2 3 0 V 
no output is produced · · I 

PB Video Amp Gain 1Vp-p) at pin 28; 5.6 I 
;~;~n:ave input (0.5MH;----+ -- -+-

6
·-_-
3
- J-_

7
_
0

--1·---dB---1

1

._ 

-----------------+------+-O_u_t_pu_t at pin 5 J__ ___ -'--· ___ _ __ 
Sine wave input (0.5MHz I I 

PB Color Amp Gain Ge 1Vp.p)atpin7; 15.0 16.0 17.0 dB 
Output at pin 

f------------------+-----+--R_E_C_M_o_d_e_, -V-cc_=_9_V_; -in-fl-ow->-----'-----i----+---- -
REC Mode Supply Current lcc(REC) 15.3 22.3 28.0 I mA 

AGC Control Characteristic 

current of pin 20 1 

AGC-6 -7 -3 2 
Video signal input (0.5Vp-p) 
at pin 26; Output at pin 14 
(Referenced 1V p-p) 

f--·--+------------------4-----+----_j 

AGC+6 -2 4 10 
Video signal input (2.0Vp-p) 
at pin 27; Output at pin 14 
(Referenced 1V p-p) 

f----+-----------C----f---___j _____ _ 

Video signal input (Note 4) 
at pin 26; Output at pin 14 
(Referenced 1Vp-p) 

-2 5 12 
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KA2985 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTIC (continued) 

Characteristic 

REC Video Amp Gain 

REC Video Amp 
Phase Characteristic 

Symbol 

Pcom 

Test Conditions 

Sine wave input (0.5MHz 
0.3Vp.p) at pin 13; 
Output at pin 14 

Sine wave input (2.45MHz 
0.3VVp-p) at pin 13; 
Phase difference between 
pin 14 output and pin 13 

Min Typ Max Unit 

8.9 9.6 10.3 dB 

8.9 9.6 10.3 dB 

f---~--------------l------+--~-----------1-----'~--l----+----------.j 

AGC Det Amp Gain 

AGC Det Amp Adding 
Pulse Width 

SYNC Slice 
Output Level 

SYNC Slice 
Output Pulse Width 

VsvNc 

PWsvNc 

Sine wave input (0.5MHz 
1VVp-p) at pin 28; 
Output at pin 2 

Video signal amp (1Vp-p) 
at pin 28; Output PW 
pin 2 (Note 5) 

Video signal inputs at 
pin 28 (1Vp-p) and at pin 1 
(0.5Vp-p) (Note 3); 
Output at pin 3 (Note 6) 

8.9 9.6 10.3 dB 

5.3 dB 

VP·P 

f----+-----+------+-------------i 

7.5 8.1 8.5 

4.8 5.3 5.8 us 
~-----------------+-----+------------+----l------+----1-------4 

Sync. Sep. Front Delay Time Tsync 

Video signal inputs at 
pin 28 (1Vp-p) and at pin 1 
(0.5Vp-p) (Note 3); 
Output at pin 3 (Note 6) 

2.0 µS 

--------------! ------+-----------------i--------i------T-------j-----j 

Sync. Sep. Threshold Level TH sync 
Level without video 
level by lowering 
input level at pin 28 

-10 dB 

----------------------------------1----------j---------~---1~--t-----+---------+----

EE Amp. Output Level Adjustment 

PB Video Amp. Dynamic Range DR 

c8 SAMSUNG SEMICONDUCTOR 

Pre-adjustment for AGC 
control: Supply video 
signal (1Vp-p) at pin 26 

'and adjust VR controlled 
to pin 8 to produce 2Vp-p 
Output at pin 5 

Input at pin 28 when 
supplying v. at pin 7 
through 470KO at 
pin 7, Dynamic range 
at pin 5 

2.0 4.5 9.0 dB 

3.0 v 
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KA2985 LINEAR INTEGRATED CIRCUIT 

Note: 1. DD=Dynamic de-emphasis. NC= Noise canceller 
2. Pre-adjustment for AGC control supply video signal of 1Vp-p at pin 27 to produce 1 Vp-p output 
3. Video signal 
4. a=0.15V 

b=0.7V 

b/a=7/3 

5. PWAD 

b 

ciS SAMSUNG SEMICONDUCTOR 

6. Async PWsync Tsync 

I 
I 

I 
Tsync ---j 

I 
I 
I 
I 

PWsync Vsync 
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KA2986 LINEAR INTEGRATED CIRCUIT 

CHROMA SIGNAL PROCESSOR 
KA2986 is a chroma signal processer designed for the home video tape 
recorders (for NTSC & PAL) 

FUNCTION 
• Automatic color 
• Burst Pre-emphasis circuits 
•Converter 
• Automatic frequency controller for chroma signal 
• Automatic phase controller for chroma signal 
• Sub converter 
• Voltage controlled oscillator (160fH) 
• 4 Phase 40fH signal generator 
• Voltage controlled oscillator (f=3.579545MHz) 

BLOCK DIAGRAM 

REC Color 
Input 

28 Dip 

L__ REC Color 
1 -output 

-11MH1 

'" ' 
SSK 0002 

=8 SAMSUNG SEMICONDUCTOR 

Unit: mm 
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KA2986 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 10 v 
Operating Voltage Vopr 9±1 v 
Power Dissipation PT 

800* 
mW 

675** 
Operating Temperature Topr -10.75 oc 
Storage Temperature Tstg -40- + 125 oc 

*Value at=65°C **Value at=75°C 

ELECTRICAL CHARACTERISTIC rJcc =9V, Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Supply Current Ice 
Total REC Mode at pin 

- 70 90 mA 
8, 19, 21 and 27 I 

---

Zener Voltage V19 8200 connected to 9V - 7.2 - v 
With respect to input 
of 0.15Vp.p; input peak 

REC ACC Dynamic Range VAcc to peak voltage which 15 150 450 mVP·P 
varies output from 
-3dB to 3dB 

Input signal to pin 4= 

REC ACC secondary Harmonic 
0.15Vp-p; 33K connected 

- -35 -30 dB 
to GND via pin 26; Output 
at pin 1 measured 

---+-
Input signal at pin 4= 

- -43 -30 dB 
PB ACC Secondary Harmonic 

0.15Vp-p; Output 
at pin 2 measured 

--

REC Main Converter f=3.58 MHz - -30 -20 dB 

Carrier Leak Spurious f=4.21 MHz - -28 -20 dB 
r--------- --t--

Input signal to pin 
PB Main Converter 24=629KHz, 0.15Vp-p; 
Conversion Gain Input signal to pin 4.5 6.0 7.5 dB 

26=4.21MHz 0.3Vp-p 

PB Main Converter f=4.21MHz - -32 -20 dB 
Carrier Leak Spurious r--

f=629KHz - -34 20 dB 
---
Burst Emphasis GKR 5.0 6.0 7.0 dB 

r---
Burst Emphasis 

- 0 +100 mV 
DC Offset Voltage 

f--
Burst De-emphasis GKP - 4.7 - dB 

Burst De-emphasis 
- 0 +50 mV 

DC Offset Voltage 

Burst De-Emphasis Amp Gain Chroma 9.5 11 12.5 dB 
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KA2986 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTIC (continued) 

Characteristic 

Burst De-Emphasis 
Secondary Harmonic 

Symbol Test Conditions Min Typ Max Unit 

-45 -30 dB 
f----------------j-----j-----------+----+----+----t---' 

REC Killer Sensitivity - - 43 - 30 dB 
1----------------·+-------+---------+-----+--------+----+---j 

Subconverter Carrier Leak CL 629KHz Internally - - 40 - 30 dB 
f------------··--------t---------t------------+---+----+----t--___, 

Subconverter Spurious 
~-----------------+---

REC AFC Pull-in Range 

VCO (160fH) Control Sensitivity B 

629KHz Internally 
(4.21+0.629x3) MHz 

---+-----+--------
REC AFC Phase 
Detective Sensitivity 

µRS 

-16 "."' 13 dB 

75 KHz 

80 140 200 Hz/mV 

50 100 - mV/deg 
-------------·---- ----------+------------------+-·----!-----+------+-----< 

REC AFC DC Loop Gain 9.0 

PB AFC Pull-in Range 

3.58 VCO Output 
Peak to Peak Voltage 

REC APC Pull-in Range 

Vose Measured at pin 16 

------+-----+----------

REC APC Phase 
Detective Sensitivity 

µRP 

75 

300 

13 

14 - KHz/deg 

KHz 

0.36 v 

Hz 

18 21 mV/deg 
f----------------- -+--- ---1---------------+---+------jJ-----•----j 

REC APC Control Sensitivity B 1.9 - 2.7 Hz/mV 
r------------+----r-----------+---+------1c----t----l 

Killer Threshold Voltage Burst level at pin 4 8 mV 
-------- ----- -- ---------t--------+------------+----f------+---+----j 

fr=160fH; Input current of 
Injector Current pin 27 measured 0.32 mV 
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KA2987 

SERVO CONTOLLER 

FUNCTION 
• Divider for 30Hz reference signal 
• Drum speed controller (Linear servo system) 
• Drum phase controller (Digital servo controller) 
• Capstan speed controller (Digital servo system) 
• Capstan phase controller (Digital servo controller) 
• Assembly recording controller 

BLOCK DIAGRAM 

CSCOut 

Current Capacity> 2.5mA DSC Out 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

DFG 

28 Dip Unit: mm 

(:,:;:;,:: ::: : : J~ ·~ ~4 ~ 
L 36.3. _--' 

~-T~ 
. . I , .-.o.~s+ ~ ___ 1l_C") 

.., 2.54 

L~ __ _J 

(Clock) Unit R:O 
C:F 

10k 
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KA2987 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 10 v 
Operating Voltage Vopr 9+1 v 
Power Dissipation Pr 

800 (65°C) 
mW 

675 (75°C) 
Operating Temperature Topr -10-75 oc 
Storage Temperature Tst9 -40-125 oc 

ELECTRICAL CHARACTERISTIC (Ta=25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Supply Current 
Ice PB Mode 16 24 32 mA 

in Linear Portion 

Supply Current 
ILOGIC (Note 1) 50 53 56 mA 

in Logic Portion 

DTP Signal Input 
Vrnp 

Normal operation - 0.4 0.9 VP Sensitivity at Pin 3 (Note 3) 

V3 (H) 
No external applications 

3.5 4.2 4.9 v 
at pin 3 

Head SW Output Voltage 
No external applications 

V3 (L) 
at pin 3 

- 0.1 0.4 v 

Drum FG Signal 
VoFs Normal operation at pin 8 - 0.1 - Vpp 

Input Sensitivity 

Clock Pulse (Chroma Sub 
V1ac Normal operation - 0.03 0.1 Vpp 

Carrier) input Sensitivity 

Vertical Sync Signal 
Vvo 

REC Mode normal 
0.6 0.9 Vp 

Input Sensitivity operation at pin 13 -

Vertical sync signal 
V13out (H) applied to pin 11 7.2 7.5 - v 

REC Control Pulse external applications 

Output Voltage Vertical sync signal 
V13out (L) applied to pin 11 - - 0.4 v 

external applications 

PB Control Pulse 
Normal PB Mode normal 

Input Sensitivity V13;n operation at pin 21 1mS - 0.6 1.0 mVpp 
of Input pulse width 

PB Control Pulse Amp 
V1sout 

1mVp-p of input signal 
0.8 - - Vp 

Output Volage to pin 13 

Input signal of 360Hz 
Capstan Frequency Generator 

GcFG 
O.SmVp-p in the attached 

57 60 - dB 
Amp Gain external applications 

(Note4) 
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KA2987 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTIC (continued) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

ABSR Pulse (Reverse Pulse) 
V20(L) 

ABSR Mode no external 
0.4 0.8 v 

Output Voltage applications 
-

STILL Mode Drop Out Signal 
Voo 

STILL Mode normal 
0.3 0.7 v 

Input Sensitivity operation at pin 22 
-

PB RECASBR Vps 4.2 4.5 6.0 v 
Switching Voltage (Note 5) RREe 1.9 2.2 3.0 v 

VASBR - - 0.6 v 

SP.LP.EP VEP 4.2 4.5 v 
Switching Voltage (Note 6) VsP 1.9 2.2 2.5 v 

VLP - - 0.5 v 

Referential Frequency Fine v REC Mode 3.5 6.0 - v 
Tuning Mode Switching Voltage v REC Mode 2.0 3.0 4.0 v 
(Note 7) v REC Mode - - 0.5 v I 

Vo PB Mode 5.5 6.0 v 
Quit Slow Standard 

VsL PB Mode 2.0 3.0 4.0 v 
Switching Voltage (Note 8) 

Vsrn PB Mode - - 0.5 v 

PAL NTSC VPAL 7.0 - Vee v 
Note9 

Switching Voltage 
NNrse 0 5.0 v -

Speed Adjust Mode 
VADJ 7.0 - Vee v 

Input Voltage Note9 

REC. SQ. 
Vsa 6.5 Vee v 

Mode Switching Voltage 
-

Motor Stop Mode 
VsroP 7.0 - Vee v 

Input Voltage 

STILL Mode Input Voltage Vsr1LL 7.0 - Vee v 
SEARCH Review Mode 

VsEAReH 7.0 Vee v 
Input Voltage 

-

REVIEW. F. ADV. Mode 
VREV 7.0 Vee v 

Input Voltage 
-

TN+ REC Mode 6.0V At Pin 26 - 33.20 - mS 

TN2 REC Mode 3.0V At Pin 26 - 33.36 - ms 

NTSC Referential Frequency TN3 REC Mode OV At Pin 26 - 33.52 - ms 

Period (Note 10) Tppe PB Normal Mode - 33.36 - ms 

TNs PB SEARCH Mode - 32.65 - ms 

TPR PB REVIEW Mode - 34.36 - ms 
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KA2987 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTIC (continued) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

TP1 REC Mode 6.0V At Pin 26 - 47.35 - ms 

Tp2 REC Mode 3.0V At Pin 26 - 47.58 - ms 

PAL Referential Tp3 REC Mode OV At Pin 26 - 47.81 - ms 

Frequency Period (Note 10) TPPB PB Normal Mode - 40.00 - ms 

Tps PB SEARCH Mode - 39.31 - ms 

TPR PB REVIEW Mode - 41.51 - ms 

REC Mode NTSC System 
VD signal applied to - 21.8 - ms 

REC Control Pulse Width T CTLP 
pin 11 

REC Mode PAL System 
VD signal applied to - 25.9 - ms 
pin 11 

NTSC System REC Mode 
DPT signal applied to - 16.68 - mS 

Head Switch Pulse Width Tsw-L 
pin 2 

PAL System REC Mode 
DTP signal applied to - 20.00 - ms 
pin 2 

Conversion Gain in Drum Phase NTSC System - 66 - V/mS 
Geo -

Control Portion PAL System - 4.1 - Vims 
- ------

Conversion Gain in Drum 
120Hz of DFG Signal 

Speed Control 
Goo 22K of Load resistance - (0.9) - V/Hz 

at pin 6 

Conversion Gain in Capstan SP Quick Mode - 0.83 - V/Hz 
Geo Phase Control Portion (Note 12) SP Standard Mode - 0.83 - V/Hz 

SP Slow Mode - 0.42 - V/Hz 

Conversion Gain in Capstan LP Standard Mode - 0.42 - V/Hz 

Speed Control Portion Geo EP Quick Mode - 0.83 - V/Hz 
(Note 11, 12) EP Standard Mode - 0.20 - V/Hz 

EP Slow Mode - 0.20 - V/Hz 

Conversion Gain in Capstan SP Standard Mode - 0.51 - V/Hz 

Phase Control Portion Geo LP Standard Mode - 0.26 - V/Hz 
(Note 13) EP Standard - 0.13 - V/Hz 

c8 SAMSUNG SEMICONDUCTOR 388 



KA2987 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTIC (continued) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

SP Quick Mode CFG 
13 mV/Hz 

1440Hz - -

SP Standard Mode CFG 
26 mV/Hz 

720Hz 
- -

r---·-- +------t------
SP Slow Mode CFG 360Hz - 26 - mV/Hz 

Conversion Gain in Capstan f---

LP Standard Mode CFG 
Speed Control Portion Geo 360Hz 

- 26 - mV/Hz 
(Note 12) -----------j 

EP Quick Mode CFG 
26 mV/Hz 

720Hz 
- -

EP Standard Mode 
29 mV/Hz 

CFG 240Hz 
- -

EP Slow Mode CFG 120Hz - 29 - mV/Hz 
··--··· 

SP Standard Mode 504Hz - 32 - mV/Hz 
--t-- I 

Conversion Gain in Capstan LP Standard Mode CPG 
32 mV/Hz 

Speed Control Portion Geo 252Hz 
- -

(Note 13) EP Standard Mode 168Hz - 36 - mV/Hz 
!---------

SP Quick Mode - (0.6) - ms 

SP Standard Mode - (0.6) - ms 

SP Slow Mode - (0.6) - ms 
PB Lock Phase 

Pps LP Standard Mode (0.6) ms 
(Note 14, 15) 

- -
EP Quick Mode - (0.6) - ms 

EP Standard Mode - (6.6) - ms 

EP Slow Mode - (5.6) - ms 
f--------

SP Quick Mode - (0.5) - ms 
PB Lock Phase 

Pps SP Standard Mode (0.5) ms 
(Note 14, 16) I - -

---t-------
SP Slow Mode - (10.2) - ms 

ASBR Phase Deterrence 
PASBR 

ASBR SP Mode 
(10.2) ms 

(Note 14) NTSC System 
- -
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KA2987 LINEAR INTEGRATED CIRCUIT 

Note 
1. 53mA Typ should be flowed into Pin 27 from power supply of 5V or more, via a resistance 

~
9V 

53mA 
TYP I 135 (1/3W) 

7 

2. Peak voltage at Pin 2 should be less than 5V 
3. To prevent malfunction form being caused. The pulse having negative polarity should be clipped by a diode when using 

a bipolar drum track pulse 
4. Test Circuit 

5. When the pin being open. Rec Mode will be selected 
6. When the pin being open. LP Mode will be selected 
7. When the pin being open. f-0.3% Operation Mode will be selected 
8. When the pin being open. Stanard Mode will be selected 
9. When Vee =9V is applied the pin, the maximum input current will be current 

Pin 5 ................................................................ , .... 0.8mA 
Pin 3, 20 And 28 ........................................................... 1.4mA 
Pin 9 And 11 ............................................................... 3.7mA 
Pin 21 .................................................................... 6.1mA 

10. Clock frequency=3.579545 MHz (for NTSC System) 
Clock frequency=4.43361875 MHz (for PAL System) 

11. The values shown are the once measured when the phase control output are disconnected thus, the gains small.er at 
the additional point 

12. NTSC System. Output voltage should be measured via the filter 
13. PAL System. Output voltage should be measured via the filter PAL 
14. The values are for reference only: they via by the voltage-frequency characteristics in the motor 
15. NTSC System 

Tracking MM Delay=16.7mS 
16. PAL System 

Tracking MM Delay=20.0mS 4 
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KA2988 LINEAR INTEGRATED CIRCUIT 

CHROMA SIGNAL PROCESSOR 
KA2988 is a chroma signal processor designed for the home video tape 
recorders. (for NTSC & PAL) 

FUNCTION 
• Automatic color controller 
• Burst Pre/De-Emphasis circuits 
•Converter 
• Automatic frequency controllers for chroma signal 
• Automatic phase controllers for chroma signal 
• Sub Converter 
• Voltage controlled oscillator (160fH) 
• 4-Phase 40fH signal generator 
• Voltage controlled oscillator (f=3.579545MHz) 
• ID circuit 

BLOCK DIAGRAM 

. 
G.B 0002 

c8 SAMSUNG SEMICONDUCTOR 

28 Dip Unit: mm 

(:,:~:::: ::: :)l~: ! 
f,:- - 36.3_ --·--~----

~--·;, ___ ~~ 0.5 . 
- "' - 2.54 

I-REC Color 
Output 

~UMHz 

4.7K 
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KA2988 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 10 v 
Power Dissipation Po 

800 (ToPR = 65°C) 
mW 

675 (ToPR = 75°C) 
Operating Temperature Topr -10- + 75 oc 

Storage Temperature Tst9 -40-+125 oc 

Operating Supply Voltage Vopr 9±1 v 

ELECTRICAL CHARACTERISTIC (Ta =25°C, Vee =9V) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Supply Current Vee 
Total REC Mode at Pins 

70 90 mA 
8, 19, 21, and 27 

-

Zener Voltage V1s 820 Connected to 9V - 7.2 - v 
With Respect to Input 

REC ACC Dynamic Range VAee 
of 0.15Vp-p; Input Peak 
to Peak Voltage which 15 150 450 mVµ-p 
Varies Output from 
-3dB to +3dB 

Input Signal to Pin 4= 

REC ACC Secondary Harmonics 
0-15Vp-p; 33K Connected - -35 -30 dB 
to GND Via Pin 26; 
Output at Pin 1 Measured 

Input Signal at Pin 4 
PB ACC Secondary Harmonics =0.15Vµ-p - -43 -30 dB 

Output at Pin 2 Measured 

REC Main Converter f=3.58MHz - -30 -20 dB 

Carrier Leak Spurious f=4.21MHz - -28 -20 dB 
-

Input Signal to Pin 24 
PB Main Converter =629KHz, 0.15Vµ-p; 

4.5 6.0 7.5 dB 
Conversion Gain Input Signal to Pin 26 

=4.21MHz, 0.3Vp-p 

PB Main Converter f=4.21MHz - -32 -20 dB 

Carrier Leak Spurious f=629KHz - -34 -20 dB 

Burst Emphasis GKR 5 6 7 dB 
1---

Burst Emphasis DC - 0 ± 100 mV 
Offset Voltage 

Burst De-Emphasis GKP - 4.7 - dB 

Burst De-Emphasis DC - - 0 ±50 mV 
Offset Voltage 

Burst De-Emphasis AMP Gain Chroma 9.5 11 12.5 dB 
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KA2988 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTIC (continued) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Burst De-Emhasis 
-45 -30 dB 

Secondary Harmonics 
-

REC Killer Sensitivity - -46 -30 dB 

PB Killer Sensitivity - -43 -30 dB 

Subconverter Carrier Leak CL 629KHz Internally - -40 -30 dB 

Subconverter Spurious 
629KHz Internally; 

- -16 -13 dB 
(4.21+0.629x3) KHz 

REC AFC Pull-In Range 75 - - KHz 

VCO (160fH) Control Sensitivity 80 140 200 Hz/mV 

REC AFC Phase 
l'RS 50 100 mV/DEG 

Detective Sensitivity 
-

REC AFC DC Loop Gain 9 14 - KHz/DEG 

PB AFC Pull-In Range fpp 75 - - KHz I 
3.58MHz VCO Output 

Vose Measured at Pin 16 - 0.36 - v 
Peak-To-Peak Voltage 

REC APC Pull-In Range fpR 300 - - Hz 

REC APC Phase 
/lRP 13 18 21 mV/DEG Detective Sensitivity 

REC APC Control Sensitivity B 1.9 - 2.7 Hz/mV 

Killer Threshold Voltage 
Burst Level at Pin 4 

8 mV 
Measured - -

Injector Current 
f, =160fH; Input Current - 0.32 - mV 
into Pin 27 Measured 

- --

ID Input Threshold Voltage 
Threshold at Pin 1 

1.1 2.0 Voe Measured (PB Only) -
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KA2988 LINEAR INTEGRATED CIRCUIT 

PIN FUNCTIONS 

No. Comment 

1 REC Color Output (REC) ID Input (PB) 
-

2 Buffer Amp Output (connected to 1HDL filter) (only PB) 

3 ACC Det Filter Terminal DCIV 

4 ACC Amp Input 

5 Mono-Multi Constant Terminal 1/2H Pulse Killer Circuit 

6 1/2 H Pulse Kill Circuit Input (Sync. Pulse) 

7 GND 

8 12L Injector Terminal DC 0.8V 

9 Freq. Discrimination Filter Terminal DC5V 

10 APC PD Filter Terminal at PB DC5V PB 

11 AFC PD Filter Terminal at REC DC5V REC 

12 3.58 MHz Veo Output 

13 3.58 MHz Veo Input 

14 3.58 MHz Veo Input 

15 4-Phase 40fH Signal By-Pass 

16 3.58 MHz Veo Output 

17 APC PD Filter Terminal at REC DC5V 

18 Sub Conv. Output 

19 Zener Voltage Terminal DC 7.2V 

20 PS Color Output (only PB) 

21 Vee DC9V 

(REC) REC Color Signal Input 
22 (PB) Main Conv. Output 

(Connected to 3.58 MHz B.P.F.) 

23 Killer Det. Filter Terminal DC5V 

24 Main Conv. Input (PB 629 KHz signal) (only PB) 

25 30 Hz Pulse Signal Input 

26 Main Conv. Input (Carrier for Freq. Conversion) 

27 160 fH Veo Control Current DC5V 

28 (PB) Burst De-emphasis Kill Amp Input 
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KA2988 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT 
PB AL9V 

REC 
COLOR INPUT 

c8 SAMSUNG SEMICONDUCTOR 

1-- COMPOSITE 
SYNC. IN 

560p 

1--PB 
COLOR OUTPUT 

.01 
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KS5803A, KS5803B MOS DIGITAL INTEGRATED CIRCUIT 

REMOTE CONTROL TRANSMITTER 
The KS5803 is a CMOS LSI for infrared remote control transmitter func­
tion which is available for C/TV, VTR and TOY etc. 

Originally the KS5803 is design to have 20 pin but pratically is indived 
two types . 

. One type (KS5803A) has 16 pins to transmit 736 commands. The other 
(KS5803B) has 20 pins to transmit 8960 commands. 

These commands is made to a P.P.M system of 16 bit code, which trans­
mit the code twice (invert in the second time) to prevent operation false 
code .. 

The KS5803 is design to be received with 4 bit CPU (DTS). 

FEATURES 
• Low voltage operation: Voe =2.0 to 3.3V 
• Low power consumption (CMOS): loo< 1 µA at standby mode 
• 32 function KEV and 3 dual action KEV (KS5803A is 20 function 

KEV) 
• 256 custom codes selected by external diode (KS5803A is 32 

custom codes) 
• 16 bit pulse position modulated code 
• High efficiency transmission: IA LED ON Duty 3% 
• Indicator output 
• Package KS5803A: 16 PIN DIP 

Package KS58038: 20 PIN DIP 

BLOCK DIAGRAM 
CERAMIC RESONATOR 
455KHz/480KHz 

VDD 
LMP 

INDICATOR 
........ 

........ 

OUTPUT CONTROL 

CONTROLLER 

DATA REGISTER 

CUSTOMER CODE SELECT DIODE 

c8 SAMSUNG SEMICONDUCTOR 

16 Dip Unit: mm 

3V 

--....... 
--....... 

INFRARED LED 

KEY MATRIX 
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KS5803A, KS5803B MOS DIGITAL INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Voo-Vss 4.0 v 
Input Voltage V1N -Vss -3.0-Voo v 
Output Current 

loH -15.0 mA 
(REM, LMP) 

Power Dissipation Po 250 mW 
Operating Temperature Topt -20- + 75 oc 
Storage Temperature T,,9 -40- + 125 oc 

I 

RECOMMENDED OPERATING CONDITIONS 

T 
Supply Voltage ' Voo 2.0 3.0 3.3 

Max 

v I Characteristic Symbol Min Typ Unit 

-------·---·----+--····-··---,··--··--·-- -------+----- -· --+-------
Oscillation Frequency lose 400 455 500 kHz 
-----·-·--- -·--- -r·---·---+·-··--·---·"--------+------·-----+----·-··-·-···· 

, Lamp Output Current loL (LMP) 1 mA 
I 

ELECTRICAL CHARACTERISTICS (Ta =25°C, Voo =3.0V) 

Characteristic Symbol Test Condition Min Typ Max Unit 

0.1 1.0 mA Supply Current loo (DP) lose =455KHz 
r--- -------------r-·---'---+----·---·-------· --

Supply Current loo (ST) lose =STOP - 1 uA 
-·--·---·-- .. ------ ··--.. -··--t----- -···-----------+-·----+------+- --1 

Input High Voltage V1H (Kl) 0.7VDD - VDD v 
r---------------·-··-- -·---------1 ·-· ---·---------r---t---+-----+---1 

I nput Low Voltage V1L (Kl) 0 - 0.3 VDD v 
--~---·-------··------f-----+-----+--~f----4 

Input Pull Down R R (Kl) 150 300 600 K 
··--------------·--·--t--·------j--------- --r----r----t-

- - mA 

- 0.3 v -6~:~~: ~:~r:~~tage------·- -- ·~~L ~~~~t-~:~\~E:t 1.5V 
-5 
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KS5803A, KS5803B 

PIN FUNCTION 
PIN PIN FUNCTION 

(KS58038) (KS5803A) 

1 1 K10 
2 2 K11 
3 3 K12 
4 4 K13 
5 5 REM 
6 6 Voo 
7 TEST 
8 7 *OSCO 
9 8 *OSC1 

(*NOTE) 
10 9 LMP 
11 10 Vee 
12 Ko7 
13 11 Ko6 
14 12 Ko5 
15 13 Ko4 
16 Ko3 
17 14 Ko2 
18 Ko1 
19 15 Koo 
20 16 ccs 

20 Dip Unit: mm 

•• C2C SAMSUNG SEMICONDUCTOR 
•• 

MOS DIGITAL INTEGRATED CIRCUIT 

Key Input O 
Key Input 1 lnternaly Pulldown 
Key Input 2 to Vee by Resistor 
Key Input 3 
Remote Output 
Positive Supply ... 2.0 to 3.3V 
TEST Terminal ... Normally Open 
Oscillator Output Ceramic Resonator 
Oscillator Input (400 to 500Hz) 

Lamp Output ... Indicator for Transmission 
Ground 
Key Output 7 
Key Output 6 
Key Output 5 
Key Output 4 
Key Output 3 
Key Output 2 
Key Output 1 
Key Output O 
Custom Code Select input 

Custom Code is selected by diode 
Connection to Key Output Koo to Ko7) 
This terminal is usually pull up to 
Voo by internal Resistor. 

CCS KOO K01 K02 K03 K04 

Custom Code Select 
Example ... Co toC7=10011010 

KOS K06 KO? 

~---------4-------VDD 
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KS5803A, KS5803B MOS DIGITAL INTEGRATED CIRCUIT 

OPERATION OF DUAL ACTION KEY 
Keys (K21 to K24) are used for preventing failure caused by mistakes. 
Example: Cassette Tape Recorder K21 ... REC KEY 

K22 ... PLAY KEY 

KEY DO 01 02 03 04 05 06 07 

K21 + K22 1 0 1 0 1 1 0 0 

K21 +K23 0 1 1 0 1 1 0 0 

K21 +K24 1 1 1 0 1 1 0 0 

(a) Operation 

K21 Transmission DS+K22 - 24 Transmission 

I K21 

t>108ms 
push 

K22-24 

push 

(b) No operation 

K21 K21 Transmission No transmission 

36ms<t< 108ms 

K22-24 

(c) No operation 

No Transmission 
K21 

-36ms <I< 36ms 

K22-24 

(d) No operation 

K21 

t>108ms 

K22-24 

K22-24 Transmission No Transmission 
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KS5803A,KS580348 MOS DIGITAL INTEGRATED CIRCUIT 

KEY DATA CODE 

(Continued) 

Connection 

Key 

Data Code 

K11 K12 K13 K14 Ko DO D1 D2 D3 D4 D5 D6 D7 

K1 • 0 0 0 0 0 0 0 0 
>----+----+----+---+------+----+---- -------

K 2 • 1 0 0 0 0 0 0 0 
KoO <----'---'- -----+----+----'---- - --

K 3 • 0 1 0 0 0 0 0 0 
>----+---+---+---- ------+-------+--~----4 ---------

K 4 • 1 1 0 0 0 0 0 0 

Notes 

1----'-----+----+---+-----+----+--1----"-------1------1------1-------1-----j- -- ---K 5 • 0 0 1 0 0 0 0 0 
--- --t-- t------+---+----+----+-----+---+--- \--- ---

K 6 • 1 0 1 0 0 0 0 0 KS5803A 
f------+------+---C------+----+ Ko 1 - - is unable 

K7 • 0 1 0 1 0 0 
1-------t------+---+------+---- ------t------+-----4---+----+----+-----1-----1 to use 0 0 

K8 • 1 1 1 0 0 0 0 0 
-------1-----1----+-----+---+-----+----+---l----+-----+------1----+---" ----+----- -

K 9 • 0 0 0 1 0 0 0 0 
f----+-----+-----+---+----+----+------ --- ----

K10 • 1 0 0 1 0 0 0 0 
e-----+----+--+----+--------' K02 1------+-----+-----+----+-----4C----+-----+---

K11 • 0 1 0 1 0 0 0 0 

K12 • 1 1 0 1 0 0 0 0 
f------+---+-----+---+-----+-----+----+---+---<-----+----+----+-----'-------1------ --- -

K13 • 0 0 1 1 0 0 0 0 

K14 • 1 0 1 1 0 0 0 0 
r------+-----+---~---+----" K03 

K15 • 0 1 1 1 0 0 0 0 

K16 • 1 1 1 1 0 0 0 0 

::: • • C---~-+--~--l----~---1--~--+--:-C---~-+--~ ~ I 

KS5803A 
is unable 
to use 

Ko4 f-- =1 
!--~-:-:-+---. -!-----+--· --+--· ---+------t-1-----:--+- : ~----+--:-+--:--+--:---+---:---+·- ; 1----

---+-----4 

K22 • 1 0 1 0 1 0 0 0 
K05 1---+-----+-----+------+----+----+----+---I 

K23 • 0 1 1 0 1 0 0 0 

K24 • 1 1 1 0 1 0 0 0 
----+----+---+---+----+--

K25 • 0 0 0 1 1 0 0 0 

K26 • 1 0 0 1 1 0 0 0 
Ko2 '-----'--+---+--f----+----+----+--

K27 • 0 1 0 1 1 0 0 0 

K28 • 1 1 0 1 1 0 0 0 

K29 • 0 0 1 1 1 0 0 0 

K30 • 1 0 1 1 1 0 0 0 
Ko? 1----+-----+----+----+----+---+---+--1 

K31 • 0 1 1 1 1 0 0 0 

K32 • 1 1 1 1 1 0 0 0 

cii SAMSUNG SEMICONDUCTOR 
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KS5803A, KS5803B MOS DIGITAL INTEGRATED CIRCUIT 

REMOTE OUTPUT WAVEFORMS 

67.Sms 

108ms 

9ms 4.Sms 

13.Sms 

Leader Code 

2nd 

9ms 

Custom Code 
8 bits 

13.Sms 

9ms 

11.25ms 

27ms 

108ms 

Custom code 
8 bits 

67.Sms 

4.Sms 

1.125ms 

2.25ms 

Data Code 
8 bits 

0 

0.56ms 
2.25ms 

r------------------1-+-- 0.56ms 

26.3µs 9ms or 0.56ms 

27ms 

Data Code 
8 bits 

0 0 

Carrier Frequency ... fc=fosc/12=38KHz 

cR SAMSUNG SEMICONDUCTOR •• 
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KA5803A, KS58038 MOS DIGITAL INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT 

TX 

455KHz CERAMIC RESONATOR 

100pF 

OSC1 

KO·K3 

RX 

1K 38KHz 

100pF 

OSCo 

c2 vee 

VDD 

KS5803 

S5·S7 

1K 
47µF 

INDICATOR 

~ 
LMP vss 

100Kohrn 

IN KS2181 OUT t-------------+-----t 
PH302 C1 C3 

22ohM 

4.7µF 
l 0.047µF 

c8 SAMSUNG SEMICONDUCTOR 

..:. 3V 

J 
INFRARED LED 
SE303A 

2.0 

CL1 GLO 

VGG 

IN 

KS55001 
(4bitCPU) 

D3 

D2 

D1 

Do 

83 

82 

81 

Bo 
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KA2410/KA2411 LINEAR INTEGRATED CIRCUIT 

TONE RINGER 
The KA2410/KA2411 is a bipolar integrated circuit designed for telephone 
bell replacement. 

FUNCTIONS 
• Two oscillators 
• Output amplifier 
• Power supply control circuit 

FEATURES 
• Designed for telephone bell replacement 
• Low current drain. 
• Small size 'MINIDIP' package. 
• Adjustable 2-frequency tone. 
• Adjustable warbling rate. 
• Built-in hysteresis prevents false triggering and rotary dial 

'CHIRPS' 
• Extension tone ringer modules 
• Alarms or other alerting devices. 
• External triggering or ringer disable (KA2410). 
• Adjustable for reduced supply initiation current (KA2411) 

APPLICATION CIRCUIT 1 (KA2410) 

o---fb ~R1 
0.9µF 5600 

C4 
22µF/35V 

100K-200K ohm 

R2 

155K±1% 

C2. 
0.47µF±5% 

8 Dip Unit: mm 

tJ] ~~TI~ 
1_J L 4 

I 11.52 

~J: 
lJlJ}tii~ 

2.54 

Note: 1. Output amplifier 
2. High frequency oscillator 
3. Low frequency oscillator 
4. Hysteresis regulator 

Fig. 1 
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KA2410/KA2411 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta= 25°C) 

Characteristic Symbol Value Unit 
-cc : 

Supply Voltage Vee 30 v 
Power Dissipation Po 400 mW 
Operating Temperature Topr -45to65 oc 
Storage Temperature T.,9 -65 to 150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
(All voltage referenced to GND unless otherwise specified) 

Characteristic Symbol Test Condition Min T 
Typ _i Max Unit 

Operating Supply Voltage Vee 29.0 V 
Initiation Supply Voltage --+- -· V~-1 ---+-S_e_e--F~ig-.-2----------j--17---r---1-9--r !, -2-liv - -
---------------+-

1 nit i at ion Supply Current ls1 KA2411-6.8K-Pin 2 to GND 1.4 2.5 4.2 mA 

Sustaining Voltage Vsus See Fig. 2 9.7 11.5 13 V 
f-----------------+-----+-------------"----+----+---+----

Sustaini ng Current lsus No Load Vee=Vsus. See Fig. 2 0.7 1.4 2.5 MA 
-------r----1-----i-----r---i 

Trigger Voltage VTR KA2410 Only Vee =15V 8.5 9.5 10.5 V 

Trigger Current ITR KA2410 Only 20.0 1000 µA 

Disable Voltage Vo1s KA2410 Only 0.4 0.8 V 
1--------------+-------+--------------i----+----+----+---J 

Disable Current lo1s KA2410 Only - 40 - 50 µA 

Output Voltage High 

Output Voltage Low 

l1N (Pin 3) 
l1N (Pin 7) 

High Frequency 1 
High Frequency 2 
Low Frequency 

• NOTE (see electrical characteristics sheet) 

Vee=21V, 1a=-15mA 
Pin 6=6V, Pin 7=GND 

Vee=21V, la=15mA 
Pin 6=GND, Pin 7=6V 

Pin 3=6V, Pin 4=GND 
Pin 7=6V, Pin 6=GND 

R2=185K,C2=6800pF 
R2=185K,C2=6800pF 
R1 =155K, C1 =0.47µF 

18.0 

0.5 

472 
615 
9.3 

19.0 

0.9 

508 
635 
10 

1. Initiation supply voltage (Vsi) is the supply voltage required to start the tone ringer oscillating. 
2. Sustaining voltage (Vsus) is the supply voltage required to maintain oscillation. 
3. Vtr and ltr are the conditions applied to trigger in to start oscillation for Vsus Vee Vsi. 
4. Vdis and ldis are the conditions applied to trigger in to inhibit oscillation for Vsi Vee. 
5. Trigger current must be limited to this value externally. 

c8 SAMSUNG SEMICONDUCTOR 

20.0 

1.3 

500 
500 

543 
679 
10.7 

v 

v 

nA 
nA 

Hz 
Hz 
Hz 

406 



KA2410/KA2411 LINEAR INTEGRATED CIRCUIT 

. CIRCUIT CURRENT-SUPPLY VOLTAGE (No Load) 

10 14 18 22 26 30 34 

Vee (V), Supply voltage 

Fig. 2 

APPLICATION NOTE 
The application circuit illustrates the use of the KA2410/KA2411 devices in typical telephone or extension tone ringer 

application. 
The AC ringer signal voltage appears across the TIP and RING inputs of the circuit and is attenuated by capacitor C1 and 

resistor R1. 
C1 also provides isolation from DC voltages (48V) on the exchange line. 
After full waveform is filtered by capacitor C4 to provide a DC supply for the tone ringer chip. 
As this voltage exceeds the initiation voltage (Vs1) oscillation starts. 
With the components shown, the output frequency chops between 516 (fM) and 630Hz (fh2) at a 10Hz (fl) rate. 
The loudspeaker load is coupled through a 1300 to 8 transformer. 
The output coupling capacitor Cs is required with transformer coupled loads. 
When driving a piezo-ceramic transducer type load, the coupling Cs and transformer (1300: 80) are not required. However, 

a current limiting resistor is required. 
The low frequency oscillator oscillates at a rate (fL) controlled by an external resistor (R2) and capacitor (C2). 
The frequency can be determined using the relation fL =1/1.384 R2. C2. The high frequency oscillates at a fh1, fh2, controlled 

by an external resistor (Rs) and capacitor (Cs). The frequency can be determined using the relation fh1 =1/1.54 Rs. Cs. 
fh2=1/1.26 Rs, C3. 

Pin 2 of the KA2411 allows connection of an external resistor RsL, which is used to program the slope of the supply cur­
rent vs supply voltage characteristics (see Fig 4), and hence the supply current up to the initiation voltage (Vsi). This initia­
tion voltage remains constant independent of RsL· 

The supply current drawn prior to triggering varies inversely with RsL· decreasing for increasing value of resistance. Thus, 
increasing the value of RsL' will decrease the amount of AC ringing current required to trigger the device. As such, longer 
sucribser loops are possible since less voltage is dropped per unit length of loop wire due to the lower current level. RsL 
can also be used to compensated for smaller AC coupling capacitors (Cs on Fig 3) (higher impedance) to the line which can 
be used to alter the ringer equivalence number of a tone ringer circuit. 

The graph in Fig. 4 illustrates the variation of supply current with supply voltage of the KA2411. Three curves are drawn to 
show the variation of initiation current with RsL· Curve B (RsL =6.8K) shows the 1-V characteristic for the KA2411 tone ringer. 
Curve A is a plot with RsL <6.8KO and shows an increase in the current drawn up to the initiation voltage Vsi. The 1-V charac­
teristic after initiation remains unchanged. Curve C illurates the effect of increasing ASL above 6.8K Initiation current decreases 
but again current after triggering is unchanged. 
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KA2410/KA2411 LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT (KA2411) 
C1 

KA2411 

RU----+----' R2 

155K±1% 
ii; 
"' C• °i C2 0.47µF±5% 
Kl 

Fig. 3 

LINEAR INTEGRATED CIRCUIT 

KA2411 Supply Current (No Load) Vs. Supply Voltage 

8.51-+-+-+-+--+-+-+-1-+-+-+-+---+-+-+-+--l 

6.5 1-+-~--+-+-+--+-+-+-+-+-+-~-+-+-+--l 

l c 5.5 l--+--+-4--+-+-+--+--+-+--+-+-t--+-e--+-+-+-i 

§ 
~ 4.5 l--+-..+-.f-+-·+-+--+-+-+~..-4, --+--+-+--+-+-t--1--i 

_8: A) RSL<6.BKO~ : 
~3sl-+-'-+---+-+-+--+.ll.~~4~n:--+-+-+--+-+-+--t-1 

2.5 B) RUL<6.8K~..J'' ' 

IC) .RSL>6.8Klbi _L I l.Lr 

di SAMSUNG SEMICONDUCTOR .. 

10 14 18 22 26 

Supply Voltage (11) 

Fig. 4 

30 34 

0.22µF 

0068µF±50/o 
C3 

10K!l 
VOL 

1300!l Bil 
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KA2410/KA2411 

EQUIVALENT CIRCUIT 
(Pin 2 Input) 

KA2410 

300K 

Fig. 5 

LINEAR INTEGRATED CIRCUIT 

INHIBITING OSCILLATION 

+Vee 

KA2410 

Fig. 6 

KA2410 

Vo 

O<VD<O.BV 

VD-VI 
ID= - ;o,40µA 

RI 

PROGRAMMING THE KA2410 INITIATION SUPPLY VOLTAGE 

•• 

+Vee 

RE KA2410 

VT 

Vcc-11.5 
20K ohm< RE< --- Mohm 

10 

Fig. 7 

CJC SAMSUNG SEMICONDUCTOR •• 

Vsi 

Vz 

RE 

VT 

KA2410 

VSl=VT+VZ+20RE 

(RE in MQ 

Fig. 8 
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KA2410/KA2411 LINEAR INTEGRATED CIRCUIT 

TRIGGERING KA2410 FROM CMOS OR TTL LOGIC 

Ring "L:' 

[nhibit "H" 

•• 

+12 to +15V 

KA2410 

Fig. 9 

CJC SAMSUNG SEMICONDUCTOR 
•• 

Ring "L:' 

Inhibit "H" 

+12 to +15V 

+SV 
SOK 

KA2410 

3 

4 

Fig. 10 
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KA2412A/B/C LINEAR INTEGRATED CIRCUIT 

TELEPHONE SPEECH CIRCUITS 
The KA2412 AfB/C is designed for replacement of the hybrid circuit (2- 4 
wire interface) in conventional telephone. 

FEATURES 
• Adjustable sending and receiving gain to compensate for line 

attenuation by sensing the line current. 
• The same type of transducer can be used for both transmitter 

and receiver, usually a 350fl dynamic type. 
• Output impedance can be matched to the line, independent of 

transducer impedance. 
• Minimum number of external parts required 
• Parallel operation with pulse dialer IC (KS5804, KS5805A/B, 

KS5806) as well as DTMF IC (KA2413, KS5808) 
• KA2412A: Pin 7 no connect 

KA2412B: Pin 7 Mute input 
KA2412C: Pin 7 Mute input 

BLOCK DIAGRAM 

R1 

L ___ .J 

=ii SAMSUNG SEMICONDUCTOR 

Fig. 1 

14 Dip Unit: mm 

Mute 1--4-----<7 
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KA2412 A/B/C LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Yalue 

Line Voltage 
VL 22 

(3 msec pulse duration) 
Forward Line Current ILF 120 
Reverse Line Current iLR -150 
Power Dissipation Po 1.0 
Operating Temperature Topr -20-+70 
Storage Temperature T51g -65-+150 

ELECTRICAL CHARACTERISTICS 
(T8 =-15°C- +45°C, f=300Hz-3400Hz unless otherwise specified. Refer to the test circuit.) 

Characteristic Symbol 

Line Voltage VL 

Sending Gain Gs 

Sending Gain Variation Vs temp .:iGST 

Sending Gain Flatness .:iGsF 

Sending Distortion THDs 

Sending Noise VNs 

Microphone Amplifier Impedance R1N (MIC) 

Maximum Sending Output Vs (max) 

Receiving Gain GR 

Receiving Gain Variation Vs temp iiGRT 

Receiving Gain Flatness .:iGRF 

cR SAMSUNG SEMICONDUCTOR 
•• 

Test 
Test Conditions 

Circuit 

,IL=80mA 
Fig2 IL=20mA 

IL=10mA 

Ta =25°C, f=1KHz 
IL=10mA 

Fig3 IL=20mA 
k=60mA 
k=80mA 

Fig3 -15°C <Tamb < +45°C 

Fig3 
Gs =OdB at f=1KHz 
IL=10-80mA 

k=10-15mA; 

Fig3 
Vso=0.7Vp 
k=15-80mA; 
Vso=1Vp 

VM1=0, IL=60mA 

Fig3 
IL=10-80mA 
VM1=1Vp 

T.=25°C, f=1KHz 
IL=10mA 

Fig4 IL=20mA 
IL=60mA 
IL=80mA 

Fig4 -15°C<Tamb<45°C 

Fig4 
GR=OdB at f=1KHz 
IL=10-80mA 

Unit 

v 
mA 
mA 
w 
oc 
oc 

Min Typ Max Unit 

10.0 11.5 
5.0 5.8 v 
3.8 4.6 

46.5 50.5 
45.4 49.5 dB 
40.7 44.0 
40.0 43.0 

± 1.0 dB 

±0.5 dB 

2.0 % 

2.0 % 

-73 dBMP 

45.0 85.0 {} 

3.0 Vp 

-13.6 -10.0 
-13.6 -10.6 dB 
-18.0 -15.0 
-19.0 -16.0 

±1.0 dB 

±0.5 dB 
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KA2412A/B/C LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Continued) 
(Ta= -15°C- +45°C, f=300Hz-3400Hz, unless otherwise specified) 

Characteristic Symbol 
Test 

Test Conditions Min Typ Max Unit 
Circuit 

Receiving Distortion THOR Fig4 
IL=15-80mA 

2.0 % 
VRo=500mVp 

Receiving Noise VNR Fig 4 
VR1=0V, IL=60mA 

100.0 µ.V 
Psophometric 

Receiving Amplifier 
Ao(AEC) Fig 4 110 n 

Output Impedance 

f=1KHz, T. =25°C 
Side Tone ST Fig5 IL=20mA 7.0 dB 

IL=60mA 0.0 

AL 
S2 in a 14 

dB Return Loss Fig6 
S2 in b 14 

Mute Input Current Active IMA 50 µ.A 

(KA2412B) 
Fig 2 lc=10-80mA 

Disable IMD - - 0 µ.A 

Mute Input Voltage Active VMA 0.66 v 
(KA2412B) 

Fig 2 lc=10-80mA 
Disable VMD 0.2 v 

Mute Operating Current 
Fig 2 lc=10-80mA -80 µ.A 

(KA2412C) 

Mute Operating Voltage 
Fig 2 le= 10-80mA 1 v 

(KA2412C) 

Extra Available Current when 
loc 

(KA2412B/C) 
10 mA 

Muted at the Same DC Voltage le =20-100mA 

PIN DESCRIPTION 
1. PIN 1, PIN 14 : Recevier output 
2. PIN 2 : Line impedance adjust 
3. PIN 3 Ground 
4. PIN 4 DC regulator 
5. PIN 5 Bias 
6. PIN 6 : AC loop opening 
7. PIN 7 Mute, Mute, No connection, Pin 7 is specially designed for the mute function of a transmitter and in order to 

be heard a felicitous sound from a receiver when KS2412B/C is used for parallel operation with any DTMF IC. 
For example KA2412B and KA2412C can be used with KA2413 and KS5808 respectively. 

8. PIN 8 : No connection 
9. PIN 9, PIN 10 : Mic input 

10. PIN 11 : Input receive Amp(-) 
11. PIN 12 : Input receive Amp ( +) 
12. PIN 13 : Vee 
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KA2412A/B/C 

TEST CIRCUIT 

RECEIVER 

Sending Gain 

Side Tone 

IC 

VRO 
Sidetone=-­

VMI 

100nF 

750 5360 

vso 
GS=-­

VM1 
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Vs 

LINEAR INTEGRATED CIRCUIT 

1.5,.F (POLY) 

22nF 

KA2412 

16.2KO 

Fig: 2 

Receiving Gain 

+ 

Fig. 4 

Return Loss 
30nF 

Fig.6 
3500 

350 

GR VRO 
VRI 

3500 
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KA2412A/B/C LINEAR INTEGRATED CIRCUIT 

APPLICATION INFOMRATION 
The following table shows the recommended for the Fig 1. Different values can be used and notes are added in order to 
help designer. 

Component 
Recommended 

Purpose Note 
Value 

R1 2.05K Balance network In order to optimize the sidetone 

R2 9.09K it is possible to change R1 and R2 
values. In any case: 

Zs 
= 

_& 
where Zs= R1 + R2//C4 ZL R5 

--+--- " ______, 
R3 16.2K Bias resistor Changing R3 value, it is possible to 

shift the gain characteristics. The 
value can be chosen from 15K to 20K. 
The recommended value assures the 
maximum swing (See Fig. 9) 

--

Rs 536 The ratio Rs/R5 fixes the amount of 

R6 75 
Bridge resistors 

the signal delivered to the line. (See Fig. 7) 

R1, R1' 100 
Receiver impedance R1 and R1' must be equal; 1oon is a 
matching typical value for dynamic capsules 

Ra, Ra' 250 Microphone impedance Ra and Ra' must be equal; 2500 is a 
matching typical value for dynamic capsules. 

Furthermore, they determine a sending 
gain variation according to; 

Gs=20 log 
Rx 

-

850 
where Rx=Ra+Ra'+RM1c (See Fig. 8) 

---

C1 10uF AC loop opening Ensures a high regulator impedance for 
AC signals (=20K!J). This capacitor 
should not be higher than 10uF in order 
to have a short response time of 
the system. 

C2 1uF 
DC decoupling for 
receiving input 

C3 82nF 
High frequency C3 determines the high frequency 
roll-of response of the circuit. 

It also acts as RF by pass. 
r--

C4 22nF Balance network See note for R1 and R2 

•• CJC SAMSUNG SEMICONDUCTOR •• 
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KA2412A/B/C LINEAR INTEGRATED CIRCUIT 

DESCRIPTION 

1. Circuit Description: 
The KA2412A, the KA2412B and the KA2412C are based on a bridge configuration. They contain a regulator block, a sending 

amplifier and a receiving amplifier. The regulator monitors the line current and adjusts the amplifier gain to compensate for 
the line length. 

The transmit/receiver amplifiers are connected to the line via an external bridge to provide side tone attenuation. When 
the subscriber is talking, A controlled amount of the sending signal is allowed to reach the receiver to give a feedback to the 
subscriber. The phenomenon is caused by mismatching of the wheastone briage and is called the signal of side tone. 

The line current compensation ensures that when the subscriber is taiking, the signal delivered to the line is increased 
in according to the line length. When he is hearing, the signal level on the receiver capsule is constant. 

Gain variation over the operating temperature range is less than ± 1dB. The impedance to the line can be adjusted; without 
any change in circuit parameters; by changing an external resistor (6.8K!J at Pin 2). 

The KA2412NB/C works with the same type of transducers for both transmitter and receiver (typically 350 fl Dynamic units). 
But the sending amplifiers can be matched to different transducers simply by varying external components. (see Fig 9, 10) 

2. Two to four wires conversion 
1) In the case of the traditional telephone set: 

receiver 

Fig. 10 

A traditional speech circuit is equivalently equal to the circuit as described in Fig. 7. The microphone is composed of carbon 
powder. It converts the sound presure into the variation of resistance and so a AC signal is generated when the bias current 
flows through the microphone and a subscriber is talking. The current actuated by microphone does not affect receiver because 
it is compensated by the coil polarity. 

But the incoming signal is transferred to receiver, so and this circuit is called 2- 4 wires conversion, which is incoming 
2 wires and Mic, Receivers 4 wires. 
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KA2412A/B/C LINEAR INTEGRATED CIRCUIT 

2) In the case of the KA2412 A/B/C: 
KA2412 performs the two wires (Telephone line) to four wires (Microphone, Receiver) conversion by means of a wheastone 

bridge configuration so obtaining the proper decoupling between sending and receiving signals (see Fig. 8) 

For a perfect balancing of the bridge Zs 
ZL 

* In sending mode; 

4 

3 

R5 
R6 

RECEIVER 

+ 

Mic 

Fig. 11 

The AC signal from the microphone is sent to one diagonal of the bridge (pin 3 and pin 4). A small percentage of the signal 
power is lost on Zs (being Zs> >ZL); the main part is sent to the line Via R6. 
The impedance AM is defined as~ 

14-3 

To reduce the receiving input signal, 

also, In order to reduce power loss in R5 & Zs and to transfer the maximum power to the line via R6. 

R5+Za> >R6+ZL 
R6+ZM=ZL 
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KA2412A/B/C LINEAR INTEGRATED CIRCUIT 

Then the line impedance ZL grows from 600 ohm up to 900 ohm when the line length increases. 
The voltage driven to the line is 

In order to maximize sending Gain 
ZL> >R6 

Therefore, in the case of the KA2412 test circuit: 
R6=75, ZM =6.SK/11, ZL =600 

* In receiving mode: 
The AC signal coming from the line is sensed across the second diagonal of the whestone bridge (pin 11 and pin 13). 
After amplification it is applied to the receiver. 

VR= Vi (R5+R5+Zs)//ZM (1- ~)) 
ZL+R5+(R5+Zs)//ZM Zs+R5 

V1 (Rs+ ZM R5 ) 
ZL +Rs +(R5 +Zs)//ZM ZM +R5 +Rs 

To avoid the reflection 
ZL=R6+ZM, 10ZM=R5+Zs 

Therefore 

VR= V1 (Rs+Zs) 
2 R6 + 1.91 ZM 11 

In the case of the KA2412A/B/C test circuit 
ZL =600fl, R6 = 75fl, ZM =6.8Kfl/11 =6.8fl 
R5=536fl, Zs=6.076Kfl (fREF=1KHz) 

•• C:C SAMSUNG SEMICONDUCTOR 
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KA2412A/B/C LINEAR INTEGRATED CIRCUIT 

3. Transducers interfacing. 
The receiving output stage (pin 1 and pin 14) is particulary intended to drive dynamic capsules. (Low output impedance, 

Typically 100: high current capability, 3.0 mAp) when a dynamic capsule with Low impedance ( < 350fl) is used, it is neces­
sary to increase the receiving gain by decreasing R7 and R7'. 
In sending mode, it is possible to adjust the input stage (pin 9 and pin 10) can be matched to different transducers simply 
by varying external components. (See Fig. 12 and Fig. 13) 
1) When a microphone of carbon type is used, it is necessary to provide a perfect bias current because the resistance of 

carbon microphone is varied by the sound pressure. Therefore in order to convert the variaton of resistance into the volt­
age signal, A perfect bias current have to be supplied as described in Fig. 12 

r------------------------------
1 
I 
I 

61 

I 
I 
I 
I 
I 
I 

regulator 

KA2412 

sending amplifier 

L--------------- ---- ------- --------
Fig. 12 

2) When a microphone of condenser type is used; A perfect bias voltage have to be supplied. In this case, it can be designed 
as described in Fig. 12. But, in the case of other bias voltage needed, it is necessary to use a Buffer TR as described 
in Fig. 13. 

other bias 
voltage --~ 

+ 
10µF 

T-
;f; 

Fig. 13 

4. Automatic Gain Control. 

r---------------------------

regulator 

KA2412/AIB/C 

i [> Sending Amplifier 
10 i . 

I 
I 
I 
I 
L-------------- ------- - --- --

The KA2412 automatically adjusts the gain of the sending and receiving amplifiers to compensate for line attenuation. 
Maximum gain is reached for a line current of range 10-20mA and minimum gain can also be reached for a line current 

of range 60 - 100mA. 
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KA2413 LINEAR INTEGRATED CIRCUIT 

DUAL TONE MULTI FREQUENCY GENERATOR 
The KA2413 is a monolithic integrated DTMF generator designed for use 
in a telephone set in parallel with an electronic speech circuit. The DC 
characteristic to the line is set by the speech circuit. 

FEATURES 
• Wide operating line voltage and current range 
• Operates with a standard crystal at 3.58MHz 
• Operates with a single contact or matrix key-board 
• Levels from the high and low frequency group can be adjusted 

separately. 
• No individual level adjustment is necessary for every circuit 
• The signal levels are stabilized against variations in tempera-

ture and line voltage. 
• Short start-up time 
• All tones can be generated separately for testing. 
• Easy PCB layout; all keyboard connections on one side of the 

chip 
• Internal protection of all inputs 
• Minimum number of external parts required. 

BLOCK DIAGRAM 

N 
:c 

D~ 
~ 

1209 1336 1477 1633 

RH 46.4K[J 

16 Dip Unit: mm 

+ 
Mute 

R1 
1-----lBJ-1-""M~-Q T 

33[) 

AL 
69.BKO 

C2 4.7nF 

Line 

'------_.----+----+---+--OR 

Fig. 1 
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KA2413 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Line Voltage (Peak) 
tp =2 sec 

VL (peak) 
20 v 

tp=20m sec 22 v 
Line Voltage (Conditions) VL (cont) 15 v 
Power Dissipation Po 400 mW 
Operating Temperature Topr -20-+70 oc 
Storage Temperature Tstg -65-+150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
(Ta= -20°C- +50°C, VL =4.3- 9V, unless otherwise specified) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Operating Line Voltage VL (opr) 
Tone Generation 

4.3 9.0 v 
1.3 Vp Signal 

Stand-By Line Voltage VL (std) 
Stand-By 

4.3 9.0 v 
2.0 Vp Signal I 

I Operating Line Current IL (opr) VL=4.3V 10.0 mA 

I Stand-By Line Current IL (std) 
No Key Pressed 

250 µA 
I VL=4.3V 

Mute Current IM One or More Keys Pressed 125.0 µA 

Key Resistance RK Key Circuit Closed 1.0 kn 

Tone Output Frequency 

I 

11 =697 Hz -1.0 -0.32 + 1.0 % 

Low 12 =770 Hz -1.0 +0.02 +1.0 % 

(Row) l3=852 Hz -1.0 +0.03 +1.0 % 

14 =941 Hz Iii lose =3.5795 MHz -1.0 -0.11 +1.0 % 

15 =1209 Hz -1.0 -0.03 + 1.0 % 

High 16 =1336 Hz -1.0 -0.03 +1.0 % 

(Column) '7 =1477 Hz -1.0 -0.68 +1.0 % 

18 =1633 Hz -1.0 -0.36 +1.0 % 
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KA2413 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Continued) 

Characteristic Symbol 

High VH 
--------------

Low VL 

Test Condition 

RH=46.4K!l 
RL=69.8K!l 

Min Typ Max Unit 

- 11.0 - 9.0 - 7.0 
dBm 

-13.0 -11.0 -9.0 
1-----------+-----+---------~-----+----+----+----------+---~ 

Signal 
level 

>---H_i_g_h ___ -+--_v_H__ RH =33.2Kn 
Low VL RL =48.?K!l 

-6.0 
>------+-----+--- dBm 

-8.0 
1----------r-------r-----------------+---+----- +------+---

-6.0 

High VH RH =26.1K!l 
c-----Lo--w---------+---V--L------ RL = 39.2K!l 

-4.0 
dBm 

c------------------+-
Ratio Signal Level VH/VL 1.0 2.0 3.0 dB 

---------------!-------+-------------- -t-----+---+-----+----------1 

Impedance to Line 
Tone Generation 
or Stand-By 

Total Harmonic Distortion THO Tone Generation 

Output Noise VNo Stand-By 

50.0 
6.0 

Kn 

-31.0 dBm 

-80.0 dBm 
j-------------------r----+-----------+----+---+-----t----1 

Harmonics 

Start-up Time ts 

.. DC SAMSUNG SEMICONDUCTOR •• 

300-3400Hz 

3.4-50KHz 

:?:50KHz 

Output level within 
1dB from final level 

Fig. 2 

R1 

C2 
4.7nF 

3 

+ 

-33.0 

-33.0 

-80.0 

5 

RLOAD 
300[1 

;,:100µF 

dBm 

dBm 

dBm I 

ms 
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KA2413 LINEAR INTEGRATED CIRCUIT 

• Component function: 
R1: Protecting resistor 
RL: Signal Level (Low), RH: Signal Level (High) 
C1: Low pass filter 
C2: Radio frequency suppresion (if used together with speech circuit with radio suppression built in, like KA2412 

A/B/C, C2 is not necessary) 
• To find suitable resistor values for RH and RL to get the desired tone levels the following formula can be used for a 

preliminary calculation. 
Note that in RLoad (f=1.4KHZ) and RLoad (f=800HZ) both the impedance of the line and the impedance of the speech 
circuit are include. VH and VL are th-: desired high and low frequency levels, in dBm 

VH 

RH =56.2xRLOAD (f=1.4KHz),x10-20 

VL 
RL =65.2x RLOAD (f=800Hz) x10-20 

• The current consumption within KA2413 can be reduced with a resistor connected in parallel with C1. (see Fig. 3) 
If the current reduction is made too large, the output signal can be signal can be distorted by clipping. 

pin5 

1M-3MQ Cl 

Fig. 3 

• In application where a DTMF generator directly powered from the telephone line is wanted (the generator is not 
working in parallel with any kind of speech network), 
KA2413 can be used with a DC regulator as described in fig 4. 
These schematics give a DC regulator for the range 16 - 100mA. 

DC regulator schematic 

8 

KA2413 

470 

3 

Fig. 4 
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KA2413 LINEAR INTEGRATED CIRCUIT 

KA2413 can also be controlled by a microprocessor (see Fig 5). The negative branch of the microprocessor voltage 
supply is connected to pin 7 of KA2413 and the inputs (8) are connected with resistors. 

For tone-generating one input of the low group (pin 13 - 16) is connected to the positive voltage and one input of 
the high group (pin 9 - 12) is connected to the negative voltage, Then KA2413 is activated and the mute output is put 
in High state. 

microprocessor 

l 

1) R9, R10, R11, R12 (SOK- SOK) 
The resistors have two functions are: 
- To raise the OFF/ON voltage 

Microcomputer interface 

!].: 
R10 

R1'1 

_f 12 
R13 

R14 

Fi15 
~ ...,,, 

Fig. 5 

l 
-0 + 

KA2413 

I -0 

- To limit the current when the input levels are high. Too high current will interfere with the functions of the other 
three inputs (the resistors can be exchanged with diodes directly away from KA2413) 

microprocessor 

I 
I 

I 
91 

I 
10 

11 

one of 
R9·R12 12 

I~ 

To other 
Inputs (3) 

KA2413 

L------------------------------------ ----

Fig. 6 
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KA2413 

2) R13, R14, R15, R16 (20K - 30K) 
The two functions of the resistors are: 
- To raise the OFF/ON voltage 
- To limit the current when the input levels are high. 

MICROPROCESSOR 

one of 

13 

14 

R13-R16 15 

16 
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KA2413 

1K 

I L _____ ----- --- - -------------- ----

Fig. 7 
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KA2414/KA2417 LINEAR 12L INTEGRATED CIRCUIT 

ONE CHIP TELEPHONE 
The KA2414/KA2417 electronic telephone circuits (ETC) Provide all the 
necessary elements of a tone dialing telephone in a single IC. The func­
tional blocks of the ETC include the DTMF dialer, speech network, tone 
ringer, and DC line interface circuit (Fig. 1). The KA2417 also pro\tides 
a microprocessor interface port that facilitates automatic dialing features. 

Low voltage operation is a necessity for telephones in networks where 
parallel telephone connections are common. An electronic speech net­
work operating in parallel with a conventional telephone may receive line 
voltage below 2.5 volts. DTMF dialers operate at similary low-line voltages. 
when signaling through battery powered station carrier equipment. 
These low voltage requirements have been addressed by realizing the 
KA2414/KA2417 in a bipolar/12L technology with appropriate circuit tech­
niques. The resulting speech and dialer circuits maintain specified per­
formance with instantaneous input voltage as low as 1.4 volts. 

FEATURES 
• Provides all basic telephone station apparatus functions in a single 

IC, including DTMF dialer, tone ringer, speech network and line 
voltage regulator. 

• DTMF generator uses Low-Cost ceramic resonator with accurate 
frequency synthesis technique. 

• Tone ringer drives piezoelectric transducer and satisfies EIA RS-
470 impedance signature requirements. 

• Speech network provides two-four wire conversion with adjustable 
sldetone utilizing an electret transmitter. 

• On-cl\ip regulator insures stable operation over wide range of loop 
lengths. 

• 12L technology provides low 1 A volt operation and high static dis­
charge immunity. 

• KA2417 provides microprocessor interface port for automatic 
dialing features. 

BLOCK DIAGRAM 

1 2 3 A 
4 5 6 B 

7 8 9 c 
0 # D 

Keypad 

MPU 

Ceramic 
Resonator 

DTMF 

MPU 
Interface 
(KA2417 
only) 

Receiver 

Electret 
Microphone 

c8 SAMSUNG SEMICONDUCTOR 

Tone 
Ringer 

Speech 
Network 

40Dip 

Line 
Voltage 
Regul-
at or 

Unit: mm 
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~ 
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KA2414/KA2417 LINEAR 12L INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol 

v+ Terminal Voltage (Pin 34) Vee 
VA Terminal Voltage (Pin 29) VA 
RXO Terminal Voltage (Pin 27) RXO 
TRS Terminal Voltage (Pin 37) TRS 
TAO (with Tone Ringer Inactive) 

TAO 
Terminal Voltage 
R1-R• Terminal Current (Pins 1-4) IA 

' C1-C. (Pins 5-8) le 
CL, TO, DD, 1/0, A+ (KA2417 Only) 
Operating Ambient 

Topr 
Temperature Range 
Stage Temperature Range Tsr9 

ELECTRICAL CHARACTERISTICS 
(Ta =25°C, Vee =5V Unless Otherwise Specified) 

KEYPAD INTERFACE CIRCUIT 

Characteristic Symbol 

Row Input Pullup Resistance 
RAM m'h Row Terminal: m=1, 2, 3, 4 

Column Input Pulldown Resistance 
ReN n'h Column Terminal: n=1, 2, 3, 4 

Ratio of Row-to-Column 
KMN Input Resistance 

RAM m=1, 2, 3, 4 
KMN=--

ReN n=1, 2, 3, 4 

Row Terminal Open Circuit Voltage VAoc 
r------· 

Row Threshold Voltage for m'h 
VAM Row Terminal: m=1, 2, 3, 4 

Column Threshold Voltage for n'h 
VeN Column Terminal: n=1, 2, 3, 4 

·v,: Input voltage of key board pins. 

c8 SAMSUNG SEMICONDUCTOR 

Value Unit 

-1.0- +20 v 
-1.0-+2.0 v 
-1.0- +2.0 v 
-1.0- +35 v 
-1.0- +2.0 v 

± 100 mA 
± 100 mA 

-1.0- +12 v 
-20- +60 oc 
-65- + 150 oc 

Test Condition Min Typ Max Unit 

4.0 8.0 11 K!J 

V1=1.0V 4.0 8.0 11 K!J 

0.88 1.0 1.12 K!J 

280 380 500 mVoc 

Decrease from V1 =1.0V to 
0.7 VAoe - - v 

0.7VAoe 

Increase from V1 =OV to 
- - 0.39 VRoc v 

0.39VAoe 
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KA2414/KA2417 LINEAR/PL INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Continued) 
MICROPROCESSOR INTERFACE (KA2417 only) 

Characteristic Symbol Test Condition 

Voltage Regulator Output VA/A+ Vcc=0.6V 

A+ Rgulator A+=2.4V 

A+ Input Current Off-Hook IA (Off) Vcc=1.4V, A+=5V 

A+ Input Current On-Hook IA (On) Vcc=0.6V, A+=5V 

Input Resistance (DD, TO, CL) R1N A+=5V 

Input Current (1/0) J1N 
A+=5V, 
V110 =0.8V, Voo =2V 

Input High Voltage (DD, TO, CL, 1/0) V1H 

Input Low Voltage (DD, TO, CL, 1/0) V1L 

Output High Voltage (MS, DP, 1/0) VoH A+=5V 

Output Low Voltage (MS, DP, 1/0) VoL A+=5V 

LINE VOLTAGE REGULATOR 

Characteristic Symbol Test Condition 

Voltage Regulator Output VA Vcc=1.7V 

V+ Current in DTMF Mode lor Vcc=11.5V,R+=6000 

Change in lor with 
.:iT OT Vcc=11.5-26V, R+=600 

Change in V+ Voltage 

V+ Current in Speech Mode 
V+=1.7V lsp 
V+=5.0V 

Speech to DTMF Mode Current 
LllTR 

V+=11.5V 
Difference R+=6000 

LR Level Shift 
V+=5.0V, ILA=10mA LlVLA 
V+=18V, ILA=110mA 

LC Terminal Resistance RLc 

Load Regulation LlVA 
V+=1.7v 
lap =0-150µA 

c8 SAMSUNG SEMICONDUCTOR 

Min Typ Max Unit 

0.9 1.1 1.3 v 

300 500 700 ,A 

4.0 6.0 9.0 MA 

50 100 150 KO 

- 80 200 ,A 

2.0 - A+ v 
- - 0.8 v 
2.4 4.0 - v 
- 0.1 0.4 v 

Min Typ Max Unit 

1.D 1.1 1.2 v 
8.0 12 14 mA 

- 0.8 2.0 mA 

3.5 5.0 7.0 mA 
8.0 11 15 mA 

-2.0 20 3.5 mA 

2.5 2.9 3.5 v 
2.8 3.3 4.0 v 
30 50 75 KO 

-20 -6.0 20 mVAc 
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KA2414/KA2417 LINEAR/PL INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Continued) 
SPEECH NETWORK 

Characteristic Symbol Test Condition Min Typ Max 

MIC Terminal Saturation Voltage VM1c IM1c =500µA, VMM =0.8V - 60 125 
----/---- -----------+-

Unit 

mVoc 

MIC Terminal Leakage Current IM1c VMM =2V, VM1c =1V - 0.0 5.0 µA 
1---------------t--- ------r----r-------t-

M M Terminal Input Resistance RMM VMM =5V 50 100 170 Kn 
1---------------+-------+-----------+---+---+---+--------1 

TXO Terminal Bias Brxo Brxo =Vrxo 7VR 0.46 0.53 0.62 
t----------------i-------r----- ------+----+---+---+---~---

TXI Terminal Input Bias Current hx1 hx1 =(Vrxo-VTX1)7200KQ - 50 250 nA 
--t-- ---t ------1 

TXO Terminal Positive Swing Vrxo(+) hx1 =-10µA - -+--2_5_+--_6_0_+--m_V__,o=c--+ 

TXO Te'rminal Ne_~g_a_tiv __ e_S_w_i_n_g ___ -+-__ V_r_x_o_l-=L, hx1 _=10µA --------+----+----1-3_0_+ __ 20_0_+--m_V_o_c __, 

Transmit Amplifier Closed-Loop Gain Grx V1 =3.0mVRMs 16.5 19 20 VIV 
1---------------+---·------+---------------t-------+----+-

Sidetone Amplifier Gain GsrA f=1.0KHz 0.41 0.45 0.55 VIV 

STA Terminal Output Current lsrA VsrA=0.3V 50 100 250 µA 

RXO Terminal Bias BRxo BRxo =VRxo 7VR 0.46 0.52 0.62 
r---------------+--

RX I Te rm in al Input Bi as Current IRx1 IRx1=(VRxo-VRx1)7100KQ - 100 400 nA 
r----------------+---------+------------+----+--------+--------+- -

RXO Terminal Positive Swing 
IRx1=-10µA 

1.0 20 mVoc 
VRxo (+)=VR-VRxo 

~--------------+--------+------------~-------+------+-----+----~ 

RXO Terminal Negative Swing 

TXL Terminal Off Resistance 

TXL Terminal On Resistance 

RM Terminal Off Resistance 

RM Terminal On Resistance 

,IRx1=+10µA 
VRxo(-)=VRxo 

40 

RrxL (Off) VTXL =0.4Voc 125 200 

RTXL (On) - 20 
------+-----------+----+--

RR M (Off) VRM=0.4V0c 125 180 

RRM(On) 410 570 

DTMF GENERATOR (VL=15V, RL=6000) 

Characteristic Symbol Test Condition Min Typ 

Row Tone Frequency Row 1 fR1 692.9 696.4 
Row2 fR2 Vcc=15V 765.3 769.2 
Row3 fR3 R+=600Q 848.9 853.2 
Row4 fR4 935.1 939.8 

Column Tone Frequency Column 1 fc1 1201.6 1207.7 
Column 2 fc2 Vcc=15V 1330.2 1336.9 
Column 3 fc3 R+=6000 1471.9 1479.3 
Column 4 fc• 1625.2 1633.4 

Row Tone Amplitude VRow Vcc=15V, R+=600Q 0.34 0.39 

Column Tone Amplitude Vco1 Vcc=15V, R+=6000 0.43 0.48 

Column Tone Pre-emphasis dBcR Vcc=15V, R+=600Q 0.5 1.8 

DTMF Distortion THO - 4.0 

DTMF Output Resistance Ro VFs=1.8-2.8V 1.0 2.5 

qs SAMSUNG SEMICONDUCTOR 

100 mVoc 

300 KO 

100 

300 Kn 

770 

Max Unit 

699.9 Hz 
773.0 Hz 
857.5 Hz 
944.5 Hz 

--
1213.7 Hz 
1343.6 Hz 
1486.7 Hz 
1641.5 Hz 

0.50 VRMS 

0.62 VRMS 

3.0 dB 

6.0 % 

3.0 KO 
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KA2414/KA2417 LINEAR/PL INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTCS (Continued) 

TONE RINGER (VrR1 =20V) 

Characteristic Symbol 

TRI Terminal Voltage VTRr 

TRS Terminal Input Current 
VTRs=24V ITRS 

VTRs=30V 

TRF Threshold Voltage VrnF 

TRF Threshold Hysteresis t.VTRF 

TRF Filter Resistance RTRF 

High Tone Frequency fH 
Low Tone Frequency fl 
Warble Frequency fw 

Tone Ringer Output Voltage Vo (p-p) 

TEST CIRCUIT 

TRF 

TRO 

TRI 

TRS 

TRC 

FB 

V+ 

BP 

LR 

TO LC 

V-

Only A+ VR 

1/0 CAL 

DD RXO 

CL RXI 

CR1 RM 

STA 

MM TXO 

TXI 

MIC 

cR SAMSUNG SEMICONDUCTOR .. 

Test Condition Min Typ Max Unit 

ITRe +ITRs =1.0mA 20 21.5 23 Voe 

VTRr=20V 70 120 170 pA 
0.4 0.8 1.5 mA 

VTRr=20V 1.2 1.6 1.9 Voe 

VTRr=20V 100 200 400 mVoe 

VTRF=21V, RTRF=1.0+ITRA 30 50 75 Kfl 

920 1000 1080 Hz 
736 800 864 Hz 
11.5 12.5 13.5 Hz 

VTRs =22V, VTRr =20V 18 20 22 Vp.p 

J0.047 

510 

Notes: 
1. *Selected ceramic resonator: 500KHz±0.2KHz 
2. Capacitances in µF unless noted. 
3. All resistances in ohms. 

Fig. 2 
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KA2414/KA2417 LINEAR/PL INTEGRATED CIRCUIT 

PIN DESCRIPTION 
(See Fig. 12 for external component identifications.) 

Pin Designation Function 

1-4 R1-R4 Keypad inputs for Rows 1 through 4. When open, internal 8.0 kn resistors pull up the row inputs 
to a regulated ( = 0.5 volt) supply. In normal operation, a row and a column input are connect-
ed through a SPST switch by the telephone keypad. Row inputs can also be activated by a Logic 
"O" ( < 250 mV) from a microprocessor port. 

I---
5-8 C1-C4 Keypad inputs for Columns 1 through 4. When open, internal 8.0 kQ resistors pull down the 

column inputs to V- in normal operation, connecting any column input to any row input produces 
the respective row and column DTMF tones. In addition to being connected to a row input, column 

I-----
inputs can be activated by a Logic "1" ( > 250 mV and < 1.0 volt). 

9 DP* Depressed Pushbutton (Output)- Normally low: A Logic "1" indicates one and only one, button 
of the DTMF keypad is depressed. 

f-----

10 TO* Tone Output (lnput)-When a Logic "1", disables the DTMF generator. Keypad is not disabled. 

11 MS* Mute/Single Tone (Output)-A Logic "1" indicates a row and/or column tone is being generated. 
A Logic "O" indicates tone generator is disabled. 

12 A+* MPU Power Supply (input) - Enables pullups on the microprocessor section outputs. Addition-
ally, this voltage will power the entire circuit (except Tone Ringer) in the absence of voltage at V+. 

----1 
13 1/0* Input/Output- Serial Input or Output data (determined by DD input) to or from the microproces-

sor for storing or retrieving telephone numbers. Guaranteed to be a Logic "1" on powerup if I 
DD=Logic "0." 

14 DD* Data Direction (Input) - Determines direction of data flow through 1/0 pin. As a Logic "1," 1/0 
is an input to the DTMF generator. As a Logic "O." 1/0 outputs keypad entires to the 
microprocessor. 

·-------1 
15 CL* Clock (Input) - Serially shifts data in or out of 1/0 pin. Data is transferred on negative edge 

typically at 20 kHz. 

16, 17 CR1, CR2 Ceramic Resonator oscillator input and feedback terminals, respectively. The DTMF dialer is 
intended to operate with a 500 kHz ceramic resonator from which row and column tones are 
synthesized. 

-- --1 
28 CAL Amplitude CALibration terminal for DTMF dialer. Resistor R14 from the CAL pin to V - controls 

the DTMF output signal level at Tip and Ring. 
-----~~---------! 

35 FB Feed Back terminal for DTMF output. Capacitor C14 connected from FB to V+ provides ac feed-
back to reduce the output impedance to Tip and Ring when tone dialing. 

------
29 VR Voltage Regulator output terminal. VR is the output of a 1.1 volt voltage regulator which sup-

plies power to the speech network amplifiers and DTMF generator during signaling. To improve 
regulator efficiency at low line current conditions, an external PNP pass-transistor T1 is used 
in the regulator circuit. Capacitor C9 frequency compensates the VR regulator to prevent 
oscillation. 

-----

33 BP Base of a PNP Pass-transistor. Under long-loop conditions where low line voltages would cause 
VR to fall below 1.1 volts, BP drives the PNP transistor T1 into saturation, thereby minimizing 
the voltage drop across the pass transistor. At line voltages which maintain VR above. 1.1 volts, 
BP biases T1 in the linear region thereby regulating the VR voltage. Transistor T1 also couples 
the ac speech signals from the transmit amplifier to Tip and Ring at Vee. 

*KA2417 only (continued) 
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KA2414/KA2417 LINEAR/12L INTEGRATED CIRCUIT 

PIN DESCRIPTION (Continued) 
(See Fig. 12 for external component identifications.) 

Pin Designation Function 

34 V+ The more positive input to the regulator, speech, and DTMF sections connected to Tip and Ring 
through the polarity guard diode bridge. 

30 V- The de common (more negative input) connected to Tip and Ring through the polarity guard 
bridge. 

-- ---

32 LR DC Load Resistor, Resistor R4 from LR to V- determines the de input resistance at Tip and Ring. 
This resistor is external not only to enable programming the de resistance but also to avoid high 
on-chip power dissipation with short telephone lines. It acts as a shunt load conducting the excess 
de line current. At low line voltages ( < 3.0 volts), no current flows through LR. 

31 LC DC Load Capacitor. Capacitor C11 from LC to V- forms a low-pass filter which prevents the resis-
tor at LR from loading ac speech and DTMF signals. 

20 MIC MiCrophone negative supply terminal. The de current from the electret microphone is returned 
to V- through the MIC terminal which is connected to the collector of an on-chip NPN transis-
tor. The base of this transistor is controlled either internally by the mute signal from the DTMF 
generator, or externally by the logic input pin MM. 

1a MM Microphone Mute. The MM pin provides a means to mute the microphone in response to a digital 
control signal. When this pin is connected to a Logic "1" (>2.0 V) the microphone de return path 
through the MIC terminal is disabled. 

22 TXI Transmit amplifier Input. TXI is the input to the transmit amplifier from an electret microphone. 
AC coupling capacitors allow the de offset at TXI to be maintained approximately 0.6V above 
V- by feedback through resistor R11 from TXO. 

21 TXL Transmit Input Limiter. An internal variable resistance element at the TXL terminal controls the 
transmitter input level to prevent clipping with high signal levels. Coupling capacitors C4 and 
C5 prevent de curent flow through TXL. The dynamic range of the transmit peak limiter is 
controlled by resistors R12 and R13. 

23 TXO Transmit Amplifier Output. The transmit amplifier output drives ac current through the voltage 
regulator pass-transistor T1 via resistor R10. The de bias voltage at TXO is typically 0.6 volts above 
V-. The transmit amplifier gain is controlled by the R11/(R12+R13) ratio. 

19 AGC Automatic Gain Control low-pass filter terminal. Capacitor C3 connected between AGC and VR 
sets the attack and decay time of the transmit limiter circuit. This capacitor also aids in reduc-
ing clicks in the receiver due to hook-switch transients and DTMF on/off transients. In conjunc-
tion with internal resistors, C3 (1.0,.F) forms a timer which mutes the receiver amplifier for 
approximately 20 milliseconds after the user goes off-hook or releases a DTMF Key. 

27 RXO Receiver Amplifier Output. This terminal is connected to the open-collector NPN output tran-
sistor of the receiver amplifier. DC bias current for the output device is sourced through the 
receiver from VR. The bias voltage at RXO is typically 0.6 volts above the V-. Capacitor C10 
from RXO to VR provides frequency compensation for the receiver amplifier. 

26 RXI Receiver Amplifier Input. RXI is the input terminal of the receiver amplifier which is driven by 
ac signals from V+ and STA. Input coupling capacitor ca allows RXI to be biased approximately 
0.6 volts above the V- via feedback resistor R6. 

25 RM Receiver Amplifier Mute. A switched resistance at the RM terminal attenuates the receiver 
amplifier input signal produced by DTMF dialing tones at V+, RM also mutes clicks at the receiver 
which result from keypad or hook switch transitions. The ac resistance at RM is typically 5400 
in the mute mode and 200k0 otherwide. Coupling capacitors C7 and ca prevent de current flow 
through RM. 

* KA2417 only (continued) 
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KA2414/KA2417 LINEAR/PL INTEGRATED CIRCUIT 

PIN DESCRIPTION (Continued) 
(See Fig. 12 for external componentdentifications.) 

Pin Designation Function 

24 STA 

}---- ----- - --

37 TRS 

Side Tone Amplifier output STA is the output of the sidetone inverter amplifier whose input is 
driven by the transmit signal at TXO. The inverted transmit signal from STA subtracts from the 
receiver amplifier input current from V+, thus reducing the receiver sidetone level. Since the 
transmitted signal at V+ is phase shifted with respect to TXO by the reactive impedance of the 
phone line, the signal from STA must be similarly phase-shifted in order to provide adequate 
sidetone reduction. This phase relationship between the transmit signal at TXO and the side­
tone cancellation signal from STA is controlled by R8, R9, and C6. 

-----+------------------------------ - -- .. ----- __________ ____, 

Tone Ringer Input Sense. TRS is the most positive input terminal of the tone ringer and the refer­
ence for the threshold detector. 

------------!--------+---- ----------------- -·- -------- -- - ---- - -----------------------------·-

38 TRI Tone Ringer Input terminal. TRI is the positive supply voltage terminal for tone ringer circuitry. 
Current is supplied to TRI through resistor R2. When the average voltage across R2 exceeds 
an internal reference voltage (typically 1.6 volts) the tone ringer output is enabled. 

!-------+-------- ----· - ------ ·--·· ---------------------- - --

40 TRF 

36 TRC 

Tone Ringer Input filter capacitor terminal. Capacitor C1 connected from TRF to TRS forms 
a low-pass filter. This filter averages the signal across resistor R2 and presents this de voltage 
to the input of the threshold detector. Line voltage transients are rejected if the duration is 
insufficient to charge C1 to 1.6 volts. ____________________________________ , 
Tone Ringer oscillator Capacitor and resistor terminal. The relaxation oscillator frequency fo is 
set by resistor R3 and capacitor C13 connected from TRC to V-. Typically, 
lo =(R3C13+8.0l's)-1• 

-----!-----------+-- ------------·-----------------------

39 TRO Tone Ringer Output terminal. The frequency of the square wave output signal at TRO alternates 
from fo/8 to f0 /10 at a warble rate of fo/640. Typical output frequencies are 1000 Hz and 800 Hz 
with a 12.5 Hz warble rate. TRO sources or sinks up to 20 mA to produce an output voltage swing 
of 18 volts peak-to-peak across the piezo transducer. Tone ringer volume control can be 
implemented by a variable resistor in series with the piezo transducer. 
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KA2414/KA2417 LINEAR 12L INTEGRATED CIRCUIT 

GENERAL CIRCUIT DESCRIPTION 
LINE VOLTAGE REGULATOR 

The DC line interface circuit (Fig 3) determines the DC input characteristic of the telephone. At low input voltage (less than 
3 Volts) the ETC draws only the speech and dialer bias currents through the VA regulator. As input voltage increase, 0 1 

conducts the excess DC line current through resistor R •. The 1.5 Volt level shift prevents saturation of 0 2 with telephone line 
signals up to 2.0 Volts peak ( +5.2 dBm). A constant current (dummy load) is switched off when the DTMF dialer is activated 
to reduce line current transients. Figure 4 inustrates the DC voltage/current characteristic of a KA2414/KA2417. 

DC LINE INTERFACE BLOCK DIAGRAM 

1.SV 
Level 
Shift 

Fig. 3 

SPEECH NETWORK 

Voltage 
Regulator 

ETC 

The speech network (Figure 5) provides the two-to-

DC V-1 CHARACTERISTIC OF ETC 
Line Voltage (V) 

5.0 tN 
-=R4 

4.0 di 

3.0 

Operable 
2.0 

1.0 

10 20 30 40 50 60 

LINE CURRENT (mA) 
Fig. 4 

four wire interface between the telephone line and 
the instrument's transmitter and receiver. An elec­ SPEECH NETWORK BLOCK DIAGRAM 

tret microphone biased from VA drives the transmit 
amplifier. For very loud talkers, the peak limiter 
circuit reduces the transmit input level to maintain 
low distortion. The transmit amplifier output signal 
is inverted at the STA terminal and driven through 
an external R-C network to control the receiver side­
tone level. The switched AC resistance at the RM 
terminal reduces receiver signal when dialing and Telephone 

suppresses clicks due to hook or keypad switch Line 

transitions. When transmitting, audio signal cur- l 
rents (irxo and iRxo) flow through the voltage regu-
lator pass transistor (T1) to drive the telephone line. 
This feature has two consequences: 1) in the trans-
mitting mode the receiver sidetone current iRxo 
contrihutes to the total signal on the line along with 
irxo: 2) The AC impedance of the telephone is de­
termined by the receiver impedance and the volt-
age gain from the line to the receiver amplifier 
output. 
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KA2414/KA2417 LINEAR 12L INTEGRATED CIRCUIT 

DTMFDIALER 

Keypad interface comparators activate the DTMF raw and column tone generators (Figure 6) when a raw and column input 
are connected through a SPST keypad. The keypad interface is designed to function with contact resistances up to 1.0 kn 
and leakage resistances as low as 150 kn. Single tones may be initiated by depressing two keys in the same row or column. 

The programmable counters employ a novel design to produce non-integer frequency ratios. The various DTMF tones are 
synthesized with frequency division errors less than ±0.160/o (Table 1).Consequently an inexpensive ceramic resonator can be 
used instead of a quartz crystal as the DTMF frequency reference. Total frequency error less than ±0.8% can be achieved 
with ±0.3% ceramic resonator. The row and column D/A converters produce 16-step approximations of sinusoidal wave­
forms. Feedback through terminal FB reduces the DTMF output impedance to approximately 2.0 kn to satisfy return loss 
specifications. 

C1 

C2 

Ca 

C4 

R1 
1 2 3 A 

R2 
4 5 6 B Ra 
7 8 9 c R4 
0 # D 

Keypad 

TONE RINGER 

DTMF DIALER BLOCK DIAGRAM 

Keypad 
Comparators 

& Logic 

Column 
Counter& 8 
Encoder 

Row 
Counter 
& 
Encoder 

+----------<>--- Mute Signal to 
Speech Network 

Column Counter 

Row Counter 

ETC 

Fig.6 

FB 

C14 

The tone ringer (Figure 7) generates a warbling square wave output drive to a piezo sound element when the AC line volt­
age exceeds a predetermined threshold level. The threshold detector uses a current mode comparator to prevent on/off chatter 
when the output current reduces the voltage available at the ringer input. When the average current into the tone ringer exceeds 
the threshold level, the ringer output TAO commences driving the piezo transducer. This output current sourced from TRI 
increases the average current measured by the threshold detector. As a result, hysteresis is produced between the tone ringer 
on and off thresholds. The output frequency at TAO alternates between fJ8 and f0/10 at a warble rate of fJ640, where fo is 
the ringer oscillator frequency. 
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TONE RINGER BLOCK DIAGRAM 

R2 

TRC 

R3 

+ 
C1 

Threshold 
Detector 

Fig. 7 

MICROPROCESSOR INTERFACE (KA2417 ONLY) 

Z3 

ETC 

v-

~ QTip 
R1 

Piezo 
Tone 
Ringer 

The MPU interface connects the keypad and DTMF sections of the ETC to a microprocessor for storing and retrieving 
numbers to be dialed. Figure 8 shows the major blocks of the MPU interface section and the interconnections between the 
keypad interface, DTMF generator and microprocessor. Each button of a 12 or 16 number keypad is represented by a four­
bit code(Figure 9). This four-bit code is used to load the programmable counters to generate the appropriate row and column 
tones. The code is transferred serially to or from the micdroprocessor when the shift register is clocked by the microproces­
sor. Data is transferred through the 1/0 terminal, and the direction of data flow is determined by the Data Direction (DD) input 
terminal. In the manual dialing mode, DD is a logic "O" and the four-bit code from the keypad is fed to the DTMF generator 
by the digital multiplexer and also output on the 1/0 terminal through the four-bit shift register. The data sequence on the 
1/0 terminal is B3, B2, B1, BO and is transferred on the negative edge of the clock input (CL). In this mode the shift register 
load enable circuit cycles the register between the load and read modes such that multiple read cycles may be run for a single­
key closure. Six complete clock cycles are required to output data from the ETC and reload the register for a second look. 

In the automatic dialing mode, DD is a Logic "1" and the four-bit code is serially entered in the sequence B3, B2, B1, BO 
into the four-bit shift register. Thus, only four clock cycles are required to transfer a number into the ETC. The keypad is dis­
abled in this mode. A Logic "1" on the Tone Output (TO) will disable tone outputs until valid data from the microprocessor 
is in place. Subsequently TO is swi.tched to a Logie "O" to enable the DTMF generator. Figures10 and 11 show the timing wave­
forms for the manual and automatic dialing modes and Table 2 specifies timing limitations. 

The keypad decoder's exclusive OR circuit generates the DP and MS output signals. The DP output indicates (when at 
a Logic "1") that one, and only one, key is depressed, thereby indicating valid data is available to the MPU. The DP output 
can additionally be used to initiate a data transfer sequence to th microprocessor. The MS output (when at a Logic "1") indi­
cates the DTMF generator is enabled and the speech network is muted. 

Pin A+ is to be connected to a source of 2.5 to 10 volts (generally from the microprocessor circuit) to enable the pullup 
circuits on the microprocessor interface outputs (DP, MS, 1/0). Aclditionally, this voltage will power the entire circuitry (except 
Tone Ringer) in the absence of voltage at V+. This permitlj use of the transmit and receive amplifiers, keypad interface, and 
DTMF generator for non-typical telephone functions. ' 
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[] G G 

0 0 0 

0 ~ ~ 

D 0 0 
I I r 

R1 R2 R3 

Keypad 

MICROPROCESSOR INTERFACE BLOCK DIAGRAM (KA2417 ONLY) 

0 

~ 

0 

G 
T 
R4 

8 

8 

Keypad 

Exclusive-OR 

" " ~~15~~ 
a:wow::i: 

DTMF Generator 

Decoder 1------'-'" 

Shift 
Register,__ __ _, 
Load 
Enable 

Fig. 8 

Digital 
MUX 

V-

MPU INTERFACE CODES 

Key Row Column 
I-- C1 

1 1 1 
2 1 2 

I-- C2 3 1 3 
4 2 1 
5 2 2 
6 2 3 

I-- Ca 7 3 1 
8 3 2 
9 3 3 

I-- C4 
0 4 2 
A 1 4 
B 2 4 
c 3 4 
D 4 4 

* 4 1 
# 4 3 

Fig. 9 
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Code (B3 - BO) 

1111 
0111 
1011 
1101 
0101 
1001 
1110 
0110 
1010 
0100 
0011 
0001 
0010 
0000 
1100 
1000 
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OUTPUT DATA CYCLE FROM KA2417 

NOTE: TO may be low (Tone generator enabled) if desired. 

DD ~~~--1~,K-e-yD_e_pr-es-se_d---------------K-ey_R-el-ea-se_d-;--

ro 11!//ll!I 

MS\~\~-----.----.----.----.----.----.----.---.----.----.----.---.----......._ 
DP L _____ _.ltoPCL 

H 
tH tL 

i.--H 
CL 

110 

Fig. 10 

INPUT DATA CYCLE TO KA2417 

DD_j 
Tone generation interval 

f----jtTODD H 
mJ~----------.w~--------~k~ 

MS 

DP 

H tDDCL H tCLTO tH H tl 

CL~~;-JlJUUL 
tDS --1 I-- H tDH 

1/0~~~ 
1st Digit 2nd Digit 3rd Digit 

Fig. 11 
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TABLE 1 - FREQUENCY SYNTHESIZER ERRORS 

DTMF Tone Output 
% Deviation 

Standard Frequency with 
from Standard 

(Hz) 500KHz Oscillator 

Row 1 697 696.4 -0.086 
Row2 770 769.2 -0.104 
Row3 852 853.2 +0.141 
Row4 941 939.8 -0.128 
Column 1 1209 1207.7 -0.108 
Column 2 1336 1336.9 +0.067 
Column 3 1477 1479.3 +0.156 
Column 4 1633 1634.0 +0.061 

I 
TABLE 2 - TIMING LIMITATIONS 

Symbol Parameter Min Typ Max Unit Ref 

fcL Clock Frequency 0 20 30 kHz 

IH I Clock High Time 15 - - µS 
Figs. 
10, 11 

tl Clock Low Time 15 - - µS 
Figs. 
10, 11 

t,, It Clock, Rise, Fall Time - - 2.0 µS 

lov 
Clock Transition to 

10 Fig. 10 
Data Valid 

- - µS 

loPCL 
Time from DP High 

20 - - µS Fig.10 
to CL Low 

toocL 
Time from DD High 

20 - - µS Fig. 11 
to CL Low 

tos Data Set-up Time 10 - - µS Fig. 11 
loH Data Hold Time 10 - - µS Fig. 11 

lcLTO 
Time from CL Low 

10 Fig. 11 
to TO Low 

- - µS 

hooo 
Time from TO High 

20 - - µS Fig. 11 
to DD High 
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APPLICATIONS INFORMATION 
Fig 12 specifies a typical application circuit for the KA2414 and KA2417. 
Complete listing of external components are provided at the end of this section along with nominal component values. 
The hook switch and polarity guard bridge configuration in Fig. 12 is one of several options. If two bridges are used, one 

for the tone ringer and the other for speech and dialer circuits, then the hook switch can be simplified. Component values 
should be varied to optimize telephone performance parameters for each application. The relationships between the appli­
cation circuit components and certain telephone parameters are briefly described in the following: 

On-Hook Input Impedance. 
R1, C15, and Z3 are significant components for on-hook impedance. C15 dominates at low freguencies, R1 at high 

frequencies and Z3 provides the non-linearity required for 2.5v and 10v impedance signature tests. C15 must generally be 
®1.0µF to satisfy 5.0HZ impedance specifications. 

Tone Ringer Output Frequencies 
R3 and C13 control the frequency (fo) of a relaxation oscillator. 
Typically fo= (R3 C13 + 8.0µS)-1• The output tone frequencies are fo/10 and fo/8. The warble rate is fo/640. The tone ringer 

will operate with fo from 1.0KHz to 10KHz. R3 should be limited to values between 150K and 300K. 

Tone Ringer Input Threshold 
After R1, C15, and Z3 are chosen to satisfy on-hook impedance specifications, R2 is chosen for the desired ring start 

threshold. 
Increasing R2 reduces the ac input voltage required to activate the tone ringer output. R2 should be limited to values between 
0.8K and 2.0KO. 

Off-Hook DC Resistance 
R4 conducts the de line current in excess of the speech and dialer bias current. Increasing R4 increases the input resistance 

of the telephone for line currents above 10mA. R4 should be selected between 400 and 1200. 

Off-Hook AC Impedance 
The ac input impedance is equal to the receive amplifier load impedance (at RXO) divided by the receive amplifier gain 

(voltage gain from V+ to RXO). Increasing the impedance of the receiver increases the impedance of the telephone. 
Increasing the gain of the receiver amplifier decreases the impedance of the telephone. 

DTMF Output Amplitude 
R14 controls the amplitude of the row and column DTMF tones. Decreasing R14 increases the level of tone amplitudes 

is internally fixed R14 should be greater than 200 to avoid excessive current in the DTMF output amplifier. 

Transmit Output Level 
R10 controls the maximum signal amplitude produced at V+ by the transmit amplifier. Decreasing R10 increases the transmit 

output signal at V+. R10 should be greater than 2500 to limit current in the transmit amplifier output. 
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Transmit Gain 
The gain from the microphone to the telephone line varies directly with R11. Increasing R11 increases the signal applied 

to R10 and the ac current driven through R10 to the telephone line. The closed loop-gain from the microphone to the TXO 
terminal should be greater than 10 to prevent transmit amplifier oscillations. 

Note: Adjustments t.:> transmit level and gain are complicated by the addition of receiver sidetone current to the transmit 
amplifier output current at V+. Normally the sidetone current from the receiver will increase the transmit signal (if the 
current in the receiver is in phase with in R10). Thus the transmit gain and sidetone levels cannot be adjusted indepen­
dently. 

Receiver Gain 
Feedback resistor R6 adjusts the gain at the receiver amplifier. Increasing R6 iricreases the receiver amplifier gain. 

Sidetone Level 
Sidetone reduction is achieved by the cancellation of receiver amplifier input signals from R9 and R5. RB, R15, and C6 

determine the phac e of the sidetone balance signal in R9. The ac voltage at the junction of RB and R9 should be 1B0° out 
of phase with the voltage at V+. R9 is selected such that the signal current in R9 is slightly greater than that in R5. This insures 
that the sidetone current in the receiver adds to the transmit amplifier output current. 

Hook-Switch Click Suppression 
When the telephone is switched to the off-hook condition C3 charges from O volts to a 300mV bias voltage. 
During this time interval, receiver clicks are suppresed by a low impedance at the RM terminal. If this click suppression 

mechanism is desired during a rapid succession of hook switch transitions, than C3 must be quickly discharged when the 
telephone is on-hook. R16 and S3 provide rapid discharge path for C3 to reset the click suppression timer. R16 is selected 
to limit the discharge current in S3 to prevent damage to switch contacts. 

Microprocessor Interface (KA2417 only) 
The six microprocessor interface lines (DP, TO, MS, DD, 1/0, and CL) can be connected directly to a port, as shown in Fig 

12. The DP line (Depressed Pushbutton) is also connected to an interrupt line to signal the microprocessor to begin a read 
data sequence when storing a number into memory. The KA2417 clock speed requirement is slow enough (typically 20KHZ) 
so that it is not necessary to divide down the processor's system clock, but rather a port output can be toggled. This facili­
tates synchronizing the clock and data transfer, eliminating the need for hardware to generate the clock. 

The DD pin must be maintained at a logic "O" when the microprocessor section is not in use, so as to permit normal operation 
of the keypad. 

When the microprocessor interface section is not in use, the supply voltage at pin 12 (A+) may be disconnected to con­
serve power. Normally the speech circuity is powered by the voltage supplied time, A+ powers only the active pull ups on 
the three microprocessor outputs (DP, MS, and 1/0). When the telephone is "on-hook", and V+ falls bellow 0.6 volts, power 
is then supplied to the telephone speech and dialer circuitry from A+. Powering the circuit from the A+ pin permits com­
munication with a microprocessor, and/or use of the transmit and receiver amplifiers, while the telephone is "on-hook". 
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KA2414/KA2417 

APPLICATION CIRCUIT 

TRF 

TRO 

TRI 

TRS 

TRC 

C2 FB 

vee V+ 

BP 

LR 

TO LC 

Data MC6821 
MC6800 PIA 
System Port 

11 
KA2414 

MSKA2147 V-

A+ VR 

IJ'----''I A or B 1.0 CAL 

Control 
DD RXO 

CL RXI 

vss CR1 RM 

CR2 STA 

MM TXO 

AGC TXI 

MIC TXL 

C3 

R16 S3 

LINEAR 12L INTEGRATED CIRCUIT 

Rs 

S1 

RING 

S 1 , S2, S3 controlled 
by hook switch; Illustrated 
in "on·hook" 
condition. 

·Rx used with 2-Terminal mike only. 

*pins 9 through 15 are for KA2417 only; corresponding pins on KA2414 should be connected to V-. 

Fig. 12 
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KA2414/KA2417 LINEAR/PL INTEGRATED CIRCUIT 

EXTERNAL COMPONENTS 
(Component labels referenced to Fig. 12) 

Capacitors Nominal Value 

C1 1.0µF, 10V 

Description 

Tone ringer filter capacitor: integrates the voltage from current sense resistor R2 at 
the input of the threshold detector. 

f--------+--------+-------------------·-··----------------------

C2 4.7µF, 25V Tone ringer input capacitor: filters the rectified tone ringer input signal to smooth the 
supply potential for oscillator and output buffer. 

i--·-- ------r---------------j--------------------------

C3 1.0µF, 3.0V Transmit limiter low-pass filter capacitor: controls attack and decay time of transmit 
peak limiter. 

c----------;----------r---------- --------------------~ -------- ~----·- ----

C4, CS 0.1µF Transmit amplifier input capacitors: prevent de current flow into TXL pin and attenu­
ates low-frequency noise on microphone lead. 

- --------1 -----------+----· --- --------------------------
C6 0.05µF Sidetone network capacitor: provides phase-shift in sidetone path to match that 

caused by telephone line reactance. 
------- ·-----------+--------------------------------------

C7, ca o.osµF Receiver amplifier input capacitors: prevent de current flow into RM terminal and 
attneuates low frequency noise on the telephone line. 

---·-------·--1---------+---
C9 2.2µF, 3.0V VR regulator capacitor: frequency compensates the VR regulator to prevent oscillation. r---- --+------------·-----j-------------------------------------

C10 0.01µF Receiver amplifier output capacitor: frequency compensates the receiver amplifier 
to prevent oscillation. 

-------+----------+--·----------------------------------------
C11 

·--------
C12 

0.1µF 

0.01µF 

DC load filter ca~acitor: prevents the de load circuit from attenuating ac signals on V+. 

Telephone line by pass capacitor: terminates telephone line for high frequency signals 
and prevents oscillation in the VR regulator. 

-------t------------r------------------------------------------·-- ---- - ·-------
C13 620pF Tone ringer oscillator capacitor: determines clock frequency for tone and warble 

frequency synthesizers. 

C14 

C15 

0.1µF DTMF output feed back capacitor: ac couples feed back around the DTMF output 
amplifier which reduces output impedance. 

1.0µF, 250Vac Tone ringer line capacitor; ac couples the tone ringer to the telepone lines; partially 
Non-Polarized controls the on-hook input impedance of telephone. 
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KA2414/KA2417 LINEAR/l2L INTEGRATED CIRCUIT 

EXTERNAL COMPONENTS (Continued) 
(Component labels referenced to Fig. 12) 

Resistors Nominal Value Description 

R1 6.8K Tone ringer input resistor: limits currenf into the tone ringer frm transients on the 
telephone line and partially controls the on-hook impedance of the telephone. 

R2 1.8K Tone ringer current sense resistor: produces a voltage at the input of the threshold 
detector in proportion to the tone ringer input current. 

·-

R3 200K Tone ringer oscillator resistor: determines the clock frequency for tone and warble 

1--
frequency synthesizers. 

R4 82, 1.0W DC load resistor: conducts all de line current in excess of the current required for 

1--- -
speech or dialing circuits; controls the off-hook de resistance of the telephone. 

RS,R7 150K, S6K Receiver amplifier input resistors: couple ac input signals from the telephone line to 
the receiver amplifier; signal in RS subtracts from that in R9 to reduce sidetone in 
receiver. __ .,_ __ 

R6 200K Receiver amplifier feedback resistor: controls the gain of the receiver amplifier. 

RB, R9 1.SK, 30K Sidetone network resistors: drive receiver amplifier input with the inverted output signal 
from the transmitter; phase of signal in R9 should be opposite that in RS. 

--~----

R10 270 Transmit amplifier load resistor: converts output voltage of transmit amplifier into a 
current that drives the telephone line; controls the maximum transmit level. 

R11 200K Transmit amplifier feedback resistor: controls the gain of the transmit amplifier. 
----

R12, R13 4.7K, 4.7K Transmit amplifier input resistors: couple signal from microphone to transmit ampli-
fier; control the dynamic range of the transmit peak limiter. 

--
R14 36 DTMF calibration resistor: controls the output amplitude of the DTMF dialer. 

I-· 
R16 100 Hook switch click suppression current limit resistor (optional): limits current when 53 

discharges C3 after switching to the on-hook condition. 
·-----

Rx 3.0K Microphone bias resistor: sources current from VR to power a 2-terminal electret micro-
phone; RX is not used with 3-te;minal microphones. 

Semiconductors Electret Mic Receiver 

81= MDA101A, or equivalent, 2 Terminal, Primo Prime Model DH-34 
or4-IN400S EM-9S (use Rx) (3000) or equivalent 

T1=KSA733 or equivalent or equivalent 
Z1=18V, 1.SW, INS931A 3 Terminal, Primo 
Z2=30V, 1.SW, INS936A 07A 181P (Remove Rx) 
Z3=4.7V, 1/2W, IN7SO or equivalent 
XR - CAM SOOA TOKO Resonators 
Piezo - PBLS0308C TOKO Buzzer 

or equivalent 
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KA2418/KA2419 LINEAR INTEGRATED CIRCUIT 

TONE RINGER WITH BRIDGE DIODE 
The KA2418/KA2419 is a monolithic integrated circuit designed to replace 
the mechanical bell in telephone sets, in connection with an electro 
acoustical converter. The supply voltage is obtained from the AC ring 
signal and the circuit is designed so that noise on the line or variation 
of the ringing signal cannot affect correct operation of the device. 

FUNCTIONS 
• Two oscillators 
• Output amplifier 
• Power supply control circuit. 

FEATURES 
• Low current consumption, in order to allow the parallel operation 

of 4 devices. 
• On-chip diode bridge and transient protection 
• Little external circuitry 
• Tone and switching frequencies adjustable by external 

components 
• Integrated voltage and current hysteresis 
• Activation voltage adjustable (KA2418) 
• Include inverting output (KA2419) 

BLOCK DIAGRAM 
RECTIFIER 
CAPACllDR 

8 Dip 

~J~ flJJtiiM 
2.54 

Unit: mm 

INVERTING OUTPUT (KA2419) 

INITIAL VOLTAGE ADJUSTABLE (KA2418) 

--~~~~~~~~~~-171-~~~~~~~~~~~~~~~~~~~61-~~~~~--. 

TIP 

RING 1 }----+--~ 

POWER 
~...----<SUPPLY 

CONTROL 
CIRCUIT 

LOW FREQ 
osc 

HIGH FREQ 
osc 

OUTPUT 
AMP 

NON INVERTING 
OUTPUT 

t-~~~~~~~~~~--13 t-~~~~~~4t-~~~~~~~~~~~~~~---

GND SWEEP RATE OUTPUT FREQUENCY 
CONTROL CAPACllDR CONTROL RESISlDR 

Fig. 1 
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KA2418/KA2419 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol value Unit 

Calling Voltage (f=50Hz) Continuous VAB 90 Vrms 
Calling Voltage (f=50Hz) 

VAB 110 Vrms 
5 Sec ON/10 Sec OFF 
Supply Current Ice 22 mA 
Operating Temeprature Top -20- +70 oc 
Storage and Junction Temeprature T.,9 -65- +150 oc 

ELECTRICAL CHARACTERISTICS 
(Ta= 25°C unless otherwise specified) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Supply Voltage . Vee 26 v 
Current Consumption without Load Is Vs =8.8 to 26V 1.5 1.8 mA 

Activiation Voltage VoN 12.2 13 v 
Activiation Voltage Range VoNR KA2418 only, RA=1kn 8 10 v 
Sustaining Voltage VoFF 8 8.8 v 
Differential Resistance in 

Ro 6.4 k{} 
Off Condition 

Output Voltage Swing 1 Vour1 Vcc-3 v 
Output Voltage Swing 2 VouT2 KA2419 only 2'(Vcc-3) v 
Short Circuit Current lour 35 mA 

AC OPERATION 

Characteristic Symbol Test Condition Min Typ Max Unit 

Output Frequencies Vee =26V, R1 =14k0 
fouT1 Vcc=OV 1,900 Hz 
fouT2 Vcc=6V 1,300 Hz 

four1 Range R1 =27k0 to 1.7k0 0.1 15 KHz 

Sweep Frequency R1=14k0,C1=100nF 10 Hz 
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KA2418/KA2419 LINEAR INTEGRATED CIRCUIT 

TEST AND APPLICATION CIRCUIT 
H (+) 

KA2419 

Output 

1 µF 2.2KO KA2418 
O>------il ~--"IV~--~-- - - - -W.-- - - -

C• R2 Ra 

VAB 
LINE 

C3 
10µF 

f1 = 2.67•104 

R1(KO) 

DESCRIPTION 

a 

f2= ~ f1 
7 

2 

C1 
100nF 

Fig.2 

6 5 

3 4 

R1 
12KO 

fsweep = 1000 
C1(nF) 

VOUT 

BUZZER (KA2418) 

The KA2418/9 tone ringer derive its power supply by rectifying the AC ringing signal. It uses this power to activate two tone 
generators. The two tone frequencies generated are switched by an internal oscillator in a fast sequence and made audible 
across an output amplifier in the loudspeaker; both tone frequencies and the switching frequency can be externally adjusted. 

The device can drive either directly a piezo ceramic converter (buzzer) or small loudspeaker. In case of using a loudspeaker, 
a transformer is needed. 

An internal shunt voltage Regulator provides DC voltage to output stage, low frequency oscillator, an High frequency oscil­
lator. To protect the IC from telephone line transients, a zener Diode is included. 

EXTERNAL COMPONENTS (refer to test circuit) 
R, Output Frequency control resistor 
c, Sweep Rate control capacitor 
R2 Line input resistor. R2affects the tone ringer input impedance. It also influences ringing threshold voltage and 

limits current from line transients. 
C2 Line input capacitor. C2 AC couples the tone ringer to the telephone line and controls ringer input impedance at 

low frequencies. 
C3 : Ringer supply capacitor, C3 filters supply voltage for the tone generating circuits. 
Ra : Activation voltage adjustable resistor (KA2418 ONLY) 
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KS5804 C-MOS INTEGRATED CIRCUIT 

TELEPHONE PULSE DIALER 
The KS5804 consists of C-MOS circuit and keyboard input into pules 
signal outputs simulating a rotary telephone dial. 

FUNCTIONS 
• Pulse output 
• Mute output 
• On-hook/test 
• Power up clear circuitry 

FEATURES 
• Designed to operate directly from the telephone line 
• Low voltage, low power operation 
• Uses either' a standard 2-of-7 matrix keyboard with positive com-

mon or the.inexpensive Form A-type keyboard. 
• Uses ceramic resonator as frequency reference for accurate timing 
• Make/Break ratio can be selected 
• Redial with either • or# input 
• Provision for rapid testing 
• On-chip voltage regulator with pin 2 connected GND 

TEST CIRCUIT 

Power 
supply 

+ 

KS5804 

Fig. 1 

Off Hook 

] 
From 
Keyboard 

61% Break 
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30K 

16 Dip Unit: mm 

16 9 1~ 

G:::::::in~6 
1 -1 f-1.52 8 ~ 

PIN CONNECTION 

V+ 1 16 Pulse output 

VREF 2 15 ON HOOK/TEST 

COL1 3 14 ROW1 

COL2 4 13 ROW2 

KS5B04 

COL3 5 12 ROW3 

V- 6 11 ROW4 

OSC in 7 10 MUTE 

OSC out 8 9 M/B select 

Fig. 2 
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KS5804 C-MOS INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

DC Supply Voltage Vee 6 v 
Power Dissipation Po 500 mW 
Operating Temperature To pr -30-+60 oc 
Storage Temperature Tstg -55- +85 oc 

ELECTRICAL CHARACTERISTICS 

Characteristic Symbol Test Condition Min Typ Max Unit 

DC Supply Voltage Vee Pin 2 floating 2.3 5.5. v 
----------------+------+-- -

Keyboard Contact Resistance RK1 1.0 Kfl 

Keyboard Capacitance CK1 30.0 pF 
!---- --------+-- -+---·-

K 0.8Vcc Vee 
Input Voltage r-_11:!__ ___ 2 of 7 Input mode r---V---+----+-----l 

K1L 0.2Vcc 
v 

f------------·---·-------+---·----+----·-----·----------t-----t----+-·----+-----1 

Keyboard Pull-up Resistance K1Ru V cc= 5.5V 4.0 Kfl 
+---+-------1 

Mute Sink Current IM Vcc=2.5V, Vo=0.5V 500. µA 
--·--------·-r----· 

Pulse Sink Current Ip Vee =2.5V, Vo =0.5V 1.0 4.0 mA 
-----+----+---+---+------4 

Magnitude of Vcc-VREF lsuPPLY =150µA 1.2 2.2 3.2 v 

Memory Retention Current 
r-----------------t-------+-

DC Operation Current 

All outputs unloaded 
On-Hook mode 

A 11 outputs unloaded 
Off-Hook mode 

0.7 µA 

100. 150. µA 
------r---+----+----+-----1 

Keyboard Pull-down Resistance K1Ro V1N =4.8V 100.0 Kfl 
------+-----+-----------+ 

Mute and Pulse Leakage kKG 0.001 1.0 µA 
-------j-· 

Oscillator Frequency Fosc 480 KHz 
----+------------+----+----+----+-------l 

Keyboard Debounce Time los 1 O ms Ee 

Time for Valid Key Entry IKo 40 msEc 
f----------------+-------+------------+----+-----t------1--------l 

Oscillator Start-up Time T os 6 msEc 

Pulse Rate PR 10 PPS 

Is 61 msEc 

Pin 9 tied to V- ~ ~ msEc 

l Pin 9 tied to Vee 
BreakTime J 

-----+-----------+----+----+----+----I 

lnterdigital Pause t10P 800 

Notes 1) Typical values are exact with a nominal 480KHz frequence reference. 
(except for oscillator start-up time) 

2) Ceramic resonator should have the following equivalent values, R < 200, RA 2!: 70KO, Co :5 500pF. 
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KS5804 C-MOS INTEGRATED CIRCUIT 

PIN DESCRIPTION 

· 1. Vee (Pin 1) 
This is the positive supply input to the part and is measured relative to V- (Pin 6). The voltage on this pin must be maintained 

within 2.5V - 5.5V using either the on-chip reference circuitry or an external form of regulation. 

2. VREF (Pin 2) 
The VREF output provides a negative reference voltage relative to the V+ supply. Its magnitude is a function of the internal 

parameters which defin_e the minimum operating voltage of each part. In a:typical application, the VREF PIN is simply tied 
to V-, as shown in Figure 6. The internal circuit with its associated 1-V characteristic is shown in Figure 3. 

mA 

7.0 

6.0 

5.0 

IREF 
4.0 

3.0 

2.0 

1.0 

PIN 1 V+ 

0 2 3 4 

Fig. 3 Vcc-VREF 

3. Keyboard Input (Pins 3, 4, 5, 11, 12, 13, 14) 

5 

The KS5804 incorporates an innovative keyboard scheme that allows either the standard 2-of-7 matrix keyboard with positive 
common or the inexpensive form A keyboard to be used, as shown in Figure 4. A valid key entry is defined by either a single 
row being connected to a single column or V+ being presented to both a single row and column simultaneously. When in 
the On-Hook mode, the row and column inputs are always held high. When Off-Hook, the key-board and oscillator are com­
pletely static until initial valid key input is sensed. The input must remain valid continuously for 10msec of debounce time 
to be accepted. 

ELECTRONIC INPUT 

H ::-------------n .. _____ _ 
COL 

COL -----~•- -•~-----·-ROW 
Form A keyboard 

V-
______ n .. ______ ROW 

2-of-7 keyboard 

Fig.4 
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KS5804 C-MOS INTEGRATED CIRCUIT 

4. v- (Pin 6) 
This pin is the negative supply pin input and is connected to the common port in the general applications. 

5. Oscillator In/Out (Pin 7,8) 

The KS5804 contains an on-chip inverter with sufficient gain to provide oscillation when working with a low-cost 480KHz 
ceramic resonator (anti-resonant mode). In addition to the resonator, two external capacitors are required. Suggested equiva­
lent values for the resonator are given in the timing specification section. These value will insure proper oscillator operation 
in the specified voltage range. The KS5804 may be driven externally with a 480KHz signal on pin 7. 

6. Make/Break Select (Pin 9) 
The Make/Break ratio may be selected by connecting the pin either the Vee or V- supply. Table indicates two typical 

ratios from which the user can choose. 

Pulse Output 

MAKE BREAK 
Input to Make/Break Pin 

Vee (Pin 1) 39% 61% 
---- ---- - -- -

V- (Pin 6) 33% 67% 

7. Mute Output (Pin 10) 
The Mute output consists of an open-drain N-channel transistor. It provides the logic necessary to mute the receiver while 

the telephone line is being pulsed. 
A typical way to interface this output is shown in the application diagram in Figure 6. The timing characteristic of the mute 

output is shown in Fig 5. 

8. On-Hook/Test (Pin 15) 
The "Test" or "On-Hook" input of the KS5804 has a 100Kfl pull-up to the positive supply. A Vee input or allowing the pin 

to float sets the circuit in its On-Hook or test mode, while a V- input sets it in the Off-Hook or normal mode. 
When Off-Hook, the KS5804 can accept key inputs and outpulse the digits in normal fashion. Upon completion of the 

last digit, the oscillator is disabled by opening the feedback loop and the circuit stands by for additional inputs. 
Switching the KS5804 On-Hook while it is outpulsing causes the remaining digits to be outpulsed at 100 x the normal rate 

(M/B ratio is then 50/50). Rapidly testing the device is possible by this feature which is also an effecient method by which 
the circuitry is reset. When the outpulsing in this mode which can take up to 300msec is completed, the circuit is deacti­
vated and will require only a little current necessary to sustain the memory and Power-Up-Clear detect circuitry. (refer to the 
electrical specifications) 

Upon returning Off-Hook, if the first key input 1s either •or#, the latest number sequence stored on chip will be outpulsed. 
Any other valid key inputs will clear the memory and outpulse the new number sequence. 

9. Pulse Output (Pin 16) 
The pulse output is an open-drain N-channel transistor. This output provides the logic necessary to pulse the telephone 

line with the correct Make/Break pulse rate, and interdigital pause timings. The timing characteristics of the pulse output 
are shown in Fig. 5. 
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KS5804 C-MOS INTEGRATED CIRCUIT 

TIMING CHARACTERISTICS 

!PDP 
tB 800ms 
llDP 800ms 

ON-hook 
r--~~1o_o_m_s~~~~~~~~~~Tustmodet---1-~~~~~~~~~~~~~~~~~~~-1 

Off hook mode 

NOTE: Pulse output goes high for make, low for break. Fig. 5 

APPLICATION CIRCUIT 

Rs 
22M 

2 3 

4 6 

7 8 9 

0 # 

C1 C2 J 100pF l 68pF 

di SAMSUNG SEMICONDUCTOR 
•• 

R3 
390K 

Hook switch 

~1 
Fig. 6 

Redial mode 

Rs 
150() 

RB 

KSA709 Q3 

R7 
5.6K Speech 

network 
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KS5804 C-MOS INTEGRATED CIRCUIT 

APPLICATION NOTE 
The application circuit shows one method witch can be used to interface the pulse dialer with the telephone line. 
In the application, the pulse dialer circuitry is in paralell with the speech network. 
A current source of some type is desired to present a high impedance to the telephone line while guaranteeing sufficient 
current to the power the KS5804 ( ;o: 150µA). 
When in the OFF-HOOK mode, the current is sourced by the collector 0 3 (KSA709), R1 and R2 from telephone line. 
When ON-HOOK Mode, S1 and S2 are open, the memory retention current is only sourced by the resistor R1 (22 MO). 
A large value resistor, R1, allows a small amount of current to maintain the memory on the KS5804. 
If the redial function is unnecessary, the resistor R1 have to needn't connect. 
When in the OFF-HOOK mode, S1 is closed and ON-HOOK pin 15 ties \i-(GND). 
As soon as the MUTE output pin 10 is high (voltage between base and emitter of transistor 0 4), transistor 0 4 turn on and 
this holds speech network on until outpulsing begins. 
The speech network is connectfld through transistor 03 to the telephone line. 
The MUTE Output pin 10 switches low before (60msec when pin 9 tied to Vee pin 1 or 67msec when pin 9 tied to V-pin 6) 
pulse output pin 16 is beginning outpulse. 
When MUTE switches low, the speech network is removed from the line and the first break occurs. 
thus, the pops caused by breaking the line are isolated from the receiver. 
When pulse output pin 16 is low, it flows to very low pulse sink current. 
When pulse output pin 16 is high (voltage between base and emitter of transistor 01), it flows to base current of transistor 0 1. 
If your application is difficult to connect S2, it is necessary only one of transistor, request information on our KS5804 
pplication circuit designer. 

c8 SAMSUNG SEMICONDUCTOR 453 

I 



KS5805A/B C-MOS INTEGRATED CIRCUIT 

TELEPHONE PULSE DIALER 
The KS5805A/B is a monolithic C-MOS integrated circuit and provides 
all the features required for implementing a pulse dialer with redial. 

FUNCTIONS 
• Mute output logic "O" 
• Pulse output logic 
• RC oscillation for reference frequency 
• Designed to operate directly from the telephone line 
• Used CMOS technology for low voltage, low current 
• Power up clear circuitry 
• KS5805A pin 2: VREF 

• KS5805B pin 2: Tone out 

FEATURES 
• Uses either a standard 2 of 7 matrix keyboard with negative true 

common or the inexpensive form A-type keyboard 
• Make/Break ratio can be selected 
• Redial with • or # 
• Continuous MUTE 
• Tone signal output or on-chip reference Voltage by bonding option 

on chip 
• 10 pps/20 pps can be selected 

TEST CIRCUIT 
+ 

KS5805 A/B J From 
keyboard 

Fig. 1 
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1MO 
hook 

60% Break 

LJ 
66% Break 

20pps 
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KS5805 A/B C-MOS INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

DC Supply Voltage Vee 6.2 v I 
I 

Voltage on Any Pin V1N Vee+0.3, Vss-0.3 v 

j 
Power Dissipation Po 500.0 mW 
Operating Temperature Topr -30-+60 oc 
Storage Temperature Tstg -55-+85 oc 

DC ELECTRICAL CHARACTERISTICS 
(Ta=25°C) 

Characteristic Symbol Test Condition Min Typ · Max 

Supply Voltage Vee 2.5 6.0 
1-----------------+------+-------+----+--- ------·-

Unit 

v 
Key Contact Resistance RK1 1 K!J 

1---------------+------+--------+---t------t----+--------
Keyboard Capacitance CK1 30 pF 

Notes 

e---------------+-------+--------+---t--------- ---+---- ----- --- ·-------

Key Input Voltage 1--K_iH __ -I 2 of 7 input ,_o_.a_v_+---+-----+---".:+: 
K1L mode V- 0.2V+ 

v 

Key Pull-Up Resistance K1Au V+=6.0V 100 K!J 
I---------------+------+-------+------+----+---- ~----1 ---

Key Pull-Down Resistance K1Ao V1N =4.8V 4.0 K!J 
1----------------+------+-------+-------+----+---- t-------j-- --- -

Mute Sink Current 
V+=2.5V 
Vo =0.5V 500 µ,A 2 

-I 

c--------------+---·---+-----------+---+---------1 ---- ···-· ----· ----- ----------j 

V+ =2.5V 
mA 3 Vo=0.5V 

1----------------+------+--------+---+------+---+-----j--------

Pulse Output Sink Current 1.0 

V+=2.5V 250 pA 4 
Vo=0.5V 

1---------------+------+-------+---+------+---+----+----~-

Tone Output Sink Current 

Tone Output Source Current ITH V+ =2.5V 250 pA 4 
Vo=0.5V 

All outputs under 
no load 

Memory Retention Current 0.7 µ,A 6 
1---------------+------+-------+---f-----t----+----+---··-··---1 

Operating Current lop 

Mute or Pulse Off Leakage 

VAeF Output Source Current 

Note 1) Applies to key input pin. (R1-A4, C1-C3) 
2) Applies to MUTE output in. 
3) Applies to PULSE output pin. 
4) Applies to TONE pin (KS5805B) 
5) Applies to VAeF pin (KS5805A) 

All outputs under 
no load 

V+=6.0V 
Vo=6.0V 

v ee-V REF = 6.0V 1.0 

6) Current necessary for memory to be maintained. All outputs unloaded. 

100 

0.001 

7.0 

• Typical values are to be used as a design aid are not subject to production testing. 
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KS5805A/B C-MOS INTEGRATED CIRCUIT 

AC ELECTRICAL CHARACTERISTICS (Ta =25°C) 

l 
Characteristic Symbol Min Typ Max Unit Notes 

Oscillator Frequency Fose 4 KHz 1 
1--------------+-----+------+-----+-·--··--+·---··---+------

Key Input Debounce Time T DB 1 O ms 3.4 
!---·------------+----+------+-----+-·-----+--- ··--·-

Key Down Time for Valid Entry T KD 40 ms 4.5 
I--------------+------+------+-----+-------+--·--·-+-----·-~-··· 

Key Down Time During tKR 5 ms 4 
Two-Key Roll Over 

l---------·-----+-----+------·--+-----+--------1-----+- --· --------

Oscillator Star-Up Time (V+ =2.5V) tos 1 ms I 

Mute Valid After Last Outpules--·-+-tM-o-----+----·-1---5-·----t-·-----+----m-s-·-t--3.4 I 
e-------------+------+--------+------· .. ------~1-------+-------j 

Pulse Output Pulse Rate PR 1 O PPS 2 
1--------------·+-----+--- ---t----·---t---·· ·--j-----

On-Hook Time Required to 
Clear Memory 

1--------------+-----+------+--···----t-

toH 300 ms 4 
·-+ .--···---· 

Pre-Digital Pause T PDP 800 ms 3.4 
1-----------·---+-----+------+-----+--------I 

Inter-Digital Pause T1DP 800 ms i---~~ _ 
Frequency Stability Lit ± 4 % 
Vee=2.5-3.5V 

l---------·-----+-----+-------t-----+-------1---- -----

Frequency Stability Vee =3.5-6.0V <if ± 4 % l 
Tone Output Frequency FTONE 1 

Note: 1) Rs =2M!J, R=220K!J, C=390pF. 
2) If pin 10 is tied to Vee, the pulse output pulse rate will be 20pps. 
3) If the 20pps option is selected, the time will be 1/2 these shown. 
4) These times are directly proportional to the oscillator frequency. 
5) Debounce plus oscillator start-up time,;:; 40ms. 
6) If the 20pps option is selected, the tone output frequency will be 2KHz. 

PIN CONNECTIONS 
Pin 1: Vee 
Pin 2: Vret (KS5805A)/Pacifier tone (KS5805B) 
Pin 3: Column .1 
Pin 4: Column 2 
Pin 5: Column 3 
Pin 6: GND 
Pin 7: RC Oscillator 
Pin 8: RC Oscillator 
Pin 9: RC Oscillator 

qs SAMSUNG SEMICONDUCTOR 

Pin 10: 10/20pps Select 
Pin 11: Make/Break Select 
Pin 12: Mute Output 
Pin 13: ROW4 
Pin 14: ROW 3 
Pin 15: ROW 2 
Pin 16: ROW 1 
Pin 17: On-Hook/Test 
Pin 18: Pulse Output 

KHz 4.6 
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KS5805A/B C-MOS INTEGRATED CIRCUIT 

TIMING CHARACTERISTICS 

Key input 

Tone output 
Column scan 

__ __.rum...._ _ __.nnnn..._ ________ '-----------(on1y Kss~oss) 

Row scan 

On-Hook input 

MUTE output 

PULSE output 

OSCoutput 
(pin 8) 

------iilfUlJUl--sooH~-----11.Jl.....f""""~----------~ 
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I lftrl:11 4KHz:t 11: ~1 1
: I 

I -------r-1---------Li+- QSC Off ----------------------·~.nr 
: 'I 11 : I: , , I I : ' 
I ~ L-Toe !_! TPDP --I H- ! ITMol l : l I 
I 10ms 1 ! I· I -I I ~ r--i 1 I 1 I i i i TIDP BOOms BOOms 1/PR f ' 

1

. I I 1 

i i 1 Normal dialing I Redial mode • 1 ~ 
On hook _ _._ __________ ~-----.! - - Test mode 

Off hook mode Off hook mode 

Fig. 2 

PIN DESCRIPTIONS 

1. Vee (Pin 1) 
This is the positive supply pin. The voltage on this pin is measured relative to Pin 6 and is supplied from a 150µA current 

source. This voltage must be regulated to less than 6.0 volts using on external form or regulation. 

2. Tone signal output/VREF (Pin 2) 
Tone signal out pin is CMOS comperementaly output and drive on external bipolar transistor. This pin generates a tone 

signal when a key is depressed as its recognition. Tone signal frequency is 1KHz when 10pps pulse rate is selected. (the 
frequency is 2KHz when 20pps pules rate is selected). Only the pin 2 of KS5805A is VREF (on-chip reference voltage). 

3. Keyboard inputs (Pin 3, 4, 5, 13, 14, 15, 16,) 
The KS5805A/B incorporates an innovative keyboard scheme that allows either the standard 2-of-7 keyboard with nega­

tive common or the inexpensive single contact (form A) keyboard to be used. 
A valied key entry is defined by either a single row being connected to a single column or GND being simutaneously 

presented to both a single row and column. When in the on-hook mode, the row and column inputs are held high and no 
keyboard inputs are accepted. 

When off-hook, the keyboard is completely static until the initial valid key input is sensed. The oscillator is then enabled 
and the rows and columns are alternately scanned (pulled high, then low) to verify the input is varied. The input must remain 
valid continuously for 10msec of debounce time to be accepted. 

4. GND (Pin 6) 
This· is the negative supply pin and is connected to the common part in the general applications. 
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KS5805A/B C-MOS INTEGRATED CIRCUIT 

• 2 of 7 keyboard (negative common) 

'~ ~-COL 
• Form A type keyboard 

J_ 

COL ROW 

• 2 of 7 keyboard 

.-------'"~-COL 
ROW 

5. OSCILIATOR (Pins 7, 8, 9) 

• Electronic input 

V+ H 
~~------------- __ U 
V+ 

!~ ______________ U 

ROW 

The KS5805A/B contains on-chip inverters to provide an oscillator which will operate with a minimum of external components. 
Following figure shows the on-chip configuration with the necessary external components. Optimum stability occurs with 

the ratio K=Rs/R equal to 10. 
The oscillator period is given by: 

T=RC (1.386 + (3.5KCs/C-(2K/(K+1) In (K/(1.5K+0.5)) 
Where Cs is the stray capacitance on Pin 7. 
Accuracy and stability will be enhanced with this capacitance minimized. 

7 Rs 
J,Cs 

8 
c K85805 AIB 

9 
R 

6. 20/10 pps (Pin 10) 
Connecting this pin to GND (pin 6) will select an output pulse rate of 10pps. 
Connecting the pin Vee (pin 1) will select an output pulse rate of 20pps. 

7. MAKE/BREAK (Pin 11) 

Fig. 4 

Th& MAKE/BREAK pin controls the MAKE/BREAK ratio of the pulse output. The MAKE/BREAK ratio is controlled by con­
necting Vee or GND to this pin as shown in the following table. 

Input Make Break 

V+ (Pin 1) 34% 66% 

V- (Pin 6) 40% 60% 
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KS5805A/B C-MOS INTEGRATED CIRCUIT 

8. MUTE OUTPUT (Pin 12) 
The mute output is an open-drain N-channel transistor designed to drive an external bipolar transistor. 
This circuitry is usually used mute the receiver during outpulsing. As shown in Fig. 2 the KS5805 mute output turns on 

(pulls to the VGNo-supply) at the beginning of the predigital pause and turns off (goes to an open circuit) following the last 
break. 

The dealy from the end of the last break until the mute output turns off is mute overlap and is specified as tMo· 

9. ON-HOOK/TEST (Pin 17) 
The "ON-HOOK" or test input of the KS5805AfB has a 100KQ pull-up tq the positive supply. AV cc input or allowing the pin 

to float sets the circuit in its on-hook or test mode while a VGND input sets it in the off-hook or normal mode. When off-hook, 
the KS5805AfB will accept key inputs and outputs the digits in normal fashion. Upon completion of the last digit, the oscil­
lator is disabled and the circuit stands by for additional inputs. 

Switching the KS5805A/B to on-hook while it is outpulsing causes the remaining digits to be outpulsed at 100x the nor­
mal rate (M/B ratio is then 50/50). 

This features provides a mean of rapidly testing the device and is also on efficient method by which the circuitry is reset. 
When the outpulsing in this mode, which can take up to 300msec, is completed, the circuit is deactived and will require only 
the current necessary to sustain the memory and power-up-clear detect circuitry (refer to the electrical specificontions). 

Upon retuning off-hook, a negativetransistion on the mute output will insure the speech network is connected to the line. 
If the first key entry is either a* or#, the number sequence stored on-chip will be out pulsed. Any other valid key entries will 
clear the memory and outpulse the new number sequence. 

10. PULSE OUTPUT (Pin 18) 
The pulse output is an open drain N-channel transistor designed to drive on external bipolar transistor. These transistor 

would normally be used to pulse the telephone line by disconnecting and connecting the network. The KS5805A/B pulse 
output is an open circuit during make and pulls to the GND supply during break. 
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KS5806 C-MOS DIGITAL INTEGRATED CIRCUIT 

TEN NUMBER REPERTORY DIALER 
WITH PACIFIER TONE 
The KS5806 is a monolithic integrated ten-number repertory dialer 
manufactured using CMOS process. The circuit accepts keyboard inputs 
and provides the pulse and mute logic levels required for loop discon­
nent signaling. 

FEATURES 
• Low-voltage (2 to 10V) and lowpower operation 
• Low memory retention current of 1µ 
• Auto-dials Ten 16 digit-numbers including Last Number Dialed 

(LND) 
• Pacifier Tone Output 
• Oscillator Selectable in pulse mode (RC or ceramic resonator) 
• Stand-alone pulse dialer 
• PABX pause key input 
• Last number dialed memory 
• Last number dialed may be copied into any one of nine other 

locations. 
• Make/Break ratio is pin selectable in pulse mode 
• Uses either the inexpensive Form-A type keyboard or the stan­

dard 2-of-7 matrix keyboard with common V-
• Optional use of 13th key input to control repertory functions in 

tone mode 
• Power up circuit initializes RAM and logic 
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KS5806 C-MOS DIGITAL INTEGRATED CIRCUIT 

BLOCK DIAGRAM 

DEBOUNCE 
LOGIC 1----.-----f-------~ 

t----+---~--t 

MANUAL/AUTO-DUAL 
CONTROL LOGIC 

CLOCK 
t-----t DIVIDER t----+---~-< 

OSC IN OSC OUT 

HKS 

DESCRIPTION 

V-

x 
::J 
::;; 
w 
0 
Cl) 

ffl 
a: 
0 
0 
<! 

STATIC 
CMOS 
RAM 

DIGITDEMUX 

DIGIT 
COUNTERS 

PACIFIER 
TONE 

PACIFIER 
TONE 

POWER 
ON 
RESET 

PULSE/13 KEY 

The KS5806 is a ten-number repertory dialer manufactured using silicon Gate CMOS process. Pin 2, the "Mode select" 
input determines whether signaling will be pulse or tone. The interpretation of several inputs and outputs is dependent upon 
the mode selected. 

In the pulse mode the time base for the circuit is selectable between a ceramic resonator and RC oscillator. In tone mode 
the circuit can only use the RC oscillator. An on chip RAM is capable of storing ten 16-digit telephone numbers including 
the last number dialed. 

When used in a PABX system, a pause(# key) may be stored in the number sequence. The repertory dialer will recognize 
this pause when automatically dialing and stop until another key input is received. 
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KS5806 C-MOS DIGITAL INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Caracteristic Symbol Value Unit 

DC Supply Voltage v+ Vee 10.5 v 
Maximum Power Dissipation (25°C) Po 500 mW 
Maximum Voltage on Any Pin V1N Vee +0.3, Vss -0.3 v 
Operating Temperature Topr -30-60 oc 

Storage Temperature Tstg -55-125 oc 

DC ELECTRICAL CHARACTERISTICS 
(Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Units 

Supply Voltage Vee 2.0 10.0 V 
f----------------------+------+----------------+-------t----+-----+---------j 

Operating Current (Tone) lop Vee =2.5V 50 100 µA 
--t---------+-----------~----+--------1-----+---~ 

Operating Current (Pulse) lop Vee=2.5V 100 200 µA 
f---------------+-----+--------------+----+----+----+---~ 

Standby Current (Vee =2.5V) lss No load 1.0 2.0 µA 
---------------;-------+------------+-------+---~---+---------' 

Memory Retention Current IMR 0.3 1.0 µ,A 
---------------+-------+----------~-----+-----+-----+----

Memory Retention Voltage VMR 1.5 1.3 V 
---------------+--------+-----------+----+----+-------+----

Mute Sink Current IML Vee =2.5V, V0 =0.5V 0.5 2.0 mA 
·--------------f------------<t------------+-----+-----+---t----------; 

Pulse Sink Current Ip Vee=2.5V, V0 =0.5V 1.0 4.0 mA 
-~·----------------+------+-------------t------+-------+-----+--------j 

Pacifier Tone Source/Sink IPT Source Vo =2.0V 200 500 µA 
f---------------+------+--------------+------<---t-----~-----

Mute and Pulse Leakage ILKG Vo =10V 0.001 1.0 µ,A 
-----------+------+-------------+----+---+-------+----

Key Contact Resistance RK1 1.0 K!l 
-- --

K eyb oar d Capacitance CK1 30 pF 

"O" Logic Level K1L V- 0.2V + V 

"I" Logic Level K1H 0.8V + V+ V 

Keyboard Pull Up KRu 100 K!l 

Keyboard Pull Down KRo 1.0 K!l 
---------+-----+------------t------+-------+----+----j 

CNT Pull Up (Pin 11) ReNr Tone mode only 100 KO 
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KS5806 C-MOS DIGITAL INTEGRATED CIRCUIT 

AC ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Min Typ Max I Unit 

Oscillator (Cer. Res) FcR 480 KHz 

Oscillator (RC) FRc 8 16 KHz ·----
Oscillator Stability Ll.FRc -3 +3 % 

"------" 

Debounce Time Toe 32 ms 

Valid Key Down Time TKo 40 ms 

Oscillator Start Up Time Tos 8 ms 

Key Rollover OVLP Time TROL 4 ms 

Pulse Rate PR 10 PAS 

Break Time (Pin 11 V+/V-) Te 940 ms 
-

Predigital Pause Time TPoP 170 ms 
--

Mute Overlap Time TMOL 2 ms 

Tone Rate TR 5 TPS 

Pacifier Tone Burst Time TPT 28 ms 

Pacifier Tone Frequency FPT 500 Hz 
--c-

lnterdigital Pause Time T10P 940 ms I 
PIN CONNECTION 

KS5806 

-- PACIFIER 10NE 
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KS5806 C-MOS DIGITAL INTEGRATED CIRCUIT 

PIN DESCRIPTION 

1. V cc (Pin 1) 

P.in 1 is the positive supply input to the part and is measured relative to GND (pin 6). The voltage on this pin should not 
exceed 10 Volts. On chip Zener diodes will provides protection from supply transients in most applications. A low voltage detect 
circuit will perform a power up initialization whenever the supply voltage at this pin falls below a level necessary to guarantee 
proper circuit operation. 

2. Mode (Pin 2) 
The KS5806 will function in either tone or pulse mode, dependent upon the [ogic level presented to pin 2. For pulse mode 

operation, this pin must be tied to GND (pin 6). For tone mode, it should be tied to Vee (pin 1). The interpretation of pins 
7,8,11,12, and 18 are dependent upon the mode selected. 

3. Keyboard Inputs (Pins 3, 4, 5, 13, 14, 15, 16) 
The KS5806 incorporates a keyboard scheme that allows either the standard 2-of-7 keyboard with negative common or 

the inexpensive single-contact (Form A) keyboard to be used, as shown in Fig. 1. 
A valid key entry is defined by either a single row being connected to a single column or V - being simultareously presented 

to both a single row and column. 
In the tone mode, the KS5806 features a bidirectional keyboard scheme. As the KS5806 passively monitors the key inputs 

(using the scan provided by the tone dialer), they are debounced, decoded, and stored in the on chip LND (Last Number 
Dialed) buffer. The keyboard inputs in tone mode are normally high impedance allowing the tone chip to scan the keyboard 
lines and begin signaling immediately upon detecting a key entry. A command key entry disables the tone chip and scanning 
is then controlled by the repertory dialer until the key is released. In tone mode auto-dialing is performed by the KS5806 which 
simulates key contact closures. The tone generator accepts these inputs as valid keyboard information and generates the 
proper DTMF frequencies. 

In the pulse mode, the KS5806 keyboard inputs are static until an initial valid key input is sensed. The oscillator is then 
enabled and the rows and columns are alternately scanned (pulled high, then low) to verify the input is valid. Keyboard bounce 
is ignored for 32 ms after the initial key down is detected. A key input is accepted if it is valid after this initial debounce time. 
This scheme guarantees any valid key input to be recognized in less than 40 ms after the initial key closure. 

• Form A type of keyboard 

COL ROW 

• 2 of 7 keyboard 

c8 SAMSUNG SEMICONDUCTOR 

• 2 of 7 keyboard (negative common) 

·-~ ~~-::~ 

Fig. 1 

• Electric input 

H ______________ u 
-______________ U 
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KS5806 C-MOS DIGITAL INTEGRATED CIRCUIT 

4. GND (Pin 6) 
This is the negative supply pin and is connected to the common part in the general applications. 

5. Oscillator. (Pin 7 and Pin 8) 
The RC oscillator (Figure 2a) requires a resistor and capacitor to provide the frequency reference for the KS5806. The resistor 

should'be connected from Pin 7 (Osc/RC) to Pin 1 (V+) and the capacitor from Pin ?to Pin 6 (V-). Pin 8 should be connected 
to V+ for normal operation. The nominal frequency for standard operation is BkHz. This provides for a tone rate of 100ms 
on and 100ms off and pulse rate of 10pps. The frequency of oscillation is approximated by the equation. 

Fosc =1/(1.45 RC). 

The value suggested for the capacitor (C) should be 410pF or lower and resistor (R) may be adjusted for the desired signalling 
rate. 10PPS and 5TPS operation is achieved by selecting a 390 pF capacitor and a 220K Ohm resistor. 

A more accurate and constant frequency reference in pulse mode is obtained using a 480 kHz ceramic resonator as shown 
in Figure 2b. The ceramic resonator is connected in parallel with an on-chip inverter. Two external capacitors to ground are 
also required. 

a, RCOSC b, CERAMIC RESONATOR 

V+ 7 
osc 

R CR 

7 D 
8 

osc 

--------<RC 

C1 C2 

GND 

GND 

NOMINAL FREQUENCY BKHz FREQUENCY 480 KHz 
Fig. 2 

6. Oscillator Select. (Pin 9) 
This pin determines the mode of oscillation used by the repertory dialer when in pulse mode. The ceramic resonator is 

chosen by tying this pin to Pin 1 (V+). The RC oscillator is chosen by tying this pin to Pin 6 (V-). 
In tone mode this input must be tied either high or low but it will not affect the mode of oscillation which is always RC. The 

timing of the repertory dialer is independent of the tone chip which uses a 3.5795 MHz crystal as its frequency reference. 

7. Pacifier Tone (Pin 10) 
The pacifier tone consists of a burst of a 500 Hz square wave. The burst is initiated with the acceptance of a valid key input 

(following the debounce time) and terminates after 28ms or with the release of the key, whichever comes first. The output 
is high impedance when not active. 
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KS5806 C-MOS DIGITAL INTEGRATED CIRCUIT 

8. MB/CNTL (Pin 11) 
The level on pin 16 determines the control key inputs required to implementthe repertory dialer function. In the 13 key tone 

mode, Pin 9 can be used to "control" the repertory dialer functions of the phone with a momentary SPST switch to the negative 
supply connected to this input. This feature allows the basic keyboard to operate the same as in a standard telephone and 
only the closure of the 13th key will initiate a repertory dialer function. The • and# key inputs will be accepted as normal 
DTMF inputs (however they will not be stored in the LND buffer). In 12 key mode this pin should be connected to the positive 
supply (V+). 

In pulse mode, the make/break ratio may be selected by connecting this pin to either the V+ or V- supply. Table 1 indi­
cates the two ratios available. 

9. Mute/Dialer Disable (Pin 12) 
Pin 12 is the output of an open drain N-channel transistor. In the tone mode, it is use,d to provide the tone dialer with a Dialer 

Disable signal which inhibits the generation of tones during command key entries. The timing characteristics in tone mode 
are shown in Figure 3a. 

In the pulse mode, Pin 12 is the Mute output. It provides the logic necessary to mute the receiver while the telephone line 
is being pulsed. Figure 3b shows the timing characteristics of the Mute output. 

MB Input % Break %Make 

v+ 60 40 
v- 68 32 

10. HKS (Pin 17) 
The HKS (hook switch) input determines how the repertory dialer will handle key entries. When in the off-hook state (pin tied 

to V-) signalling is enabled and all entries will be stored in the LND buffer. A control key input in this state initiates the AUTO­
DIAL function. 

In the on-hook state (Pin 17 tied to V+ ), the dialer stores key information in the LND buffer as they are entered but will not 
pulse out or allow the DTMF generator to tone. A control key input is interpreted as a STORE command causing the information 
present in the LND buffer to be copied into the indicated location. 

A hook switch transition terminates all dialer operations immediately and initializes all counters and latches. The dialer 
is then ready to accept a key entry which will be stored over previous data in the LND buffer. 

11. Pulse/13Key (Pin 18) 
In the tone mode, a V+ level at Pin 18 allows the KS5806 to accept inputs from a control key (n.o. SPST) connected from 

CNTL (Pin 9) to V-. It is used to initiate all repertory functions. This is referred to as 1:3 key tone mode. With Pin 18 tied to 
V-, the KS5806 is set in the 12-key tone mode and the• and# keys are used in control functions. Pulse mode defaults to 
12 key mode. Both 12 and 13 key tone modes are discussed in more detail in the Operations section of this data sheet. 

In the pulse mode, Pin 18 is the Pulse output. It consists of an open drain N-channel transistor and provides the necessary 
timing 1or make, break, interdigital delay, and pulse rate to meet dialer specifications worldwide. The timing characteristics 
of the Pulse output are shown in. Figure 3b. 
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KS5806 C-MOS DIGITAL INTEGRATED CIRCUIT 

General Operation 
During normal dialing, each digit is stored in the LND (Last Number Dialed) buffer, location 0. The telephone number dialed 

can be left in this temporary LND buffer for later use or it can be copied into any of the other nine permanent memory locations 
(1-9). 

The wrap-around feature of the buffer allows more than 16 digits to be dialed. Entries following the sixteenth input will be 
stored beginning with the first buffer location replacing the information originally stored there. Any number of digits may be 
entered and dialed correctly. In pulse mode, the user should not get more than 15 entries.ahead of the digit being pulsed. 

Keys entered while auto-dialing in pulse mode will be ignored and not affect the number dialed. In tone mode, if a key is 
entered while auto-dialing it will interfere with the keyboard outputs generated by the KS5806. The key entry is detected and 
auto-dialing is interrupted until the key is released. The keyboard entry generates a DTMF signal if valid. 

The KS5806 repertory dialer will not store either a • or# entry in the buffer but will allow the tone generator to signal these 
digits as described below. 

12. KEY OPERATION 

Normal Dialing 
In pulse mode digits 0-9 will result in the pulsing of that digit at the standard rate of 10 pps. If the RC oscillator is utilized 

this rate can be varied achieving a pulse rate of up to 20pps. The • and# keys enable the repertory functions listed below. 
In tone mode operation, digits 0-9 causes the generation of respective DTMF signal. In order to tone a• or# key it must 

be entered twice. The second entry will generate the desired DTMF tone, although it will not be stored in memory. 

Storage 
Telephone numbers may be entered into the LND buffer while either on-hook or off-hook. However, the KS5806 must be 

in the on-hook mode for a number to be copied into a permanent memory location. The LND is copied by entering the key 
sequence **,followed by the address (1-9) of the desired memory location, This operation requires 300 ms before going off 
hook or initiating another store and does not change the data in the LND buffer. Information present in the LND buffer when 
new data is entered is replaced and cannot be recalled. 

The storage operation may be performed with the telephone off-hook. If requires the addition of an additional switch providing 
an excellent "Scratchpad Memory". Numbers may be entered and copied without signalling the line making use of line current 
rather than battery current. Scratchapd memory is useful whenever the user has a need to record a telephone number such 
as when calling information. 

Automatic Dialing 
The automatic dialing function is implemented by going off-hook and entering a *,followed by the address (1-9) of the desired 

telephone number. Dialing will begin with the release of the address key and can be interrupted by initiating a new redial 
command or with a transition on the HKS pin. The LND buffer will contain the information last entered. A key sequence of 
• O will cause the last number entered to be redialed. More than one number sequence may be automatically dialed from 
memory without returning on-hook. 

Pause/Continue Entries 
The KS5806 has a feature which allows an indefinite pause to be programmed into the first 15 digits of a number sequence 

by entering a# key at the point in the sequence where a pause is desired. As the number is automatically dialed, the circuit 
will stop dialing when the pause is encountered. Any key entry, except for a • key, will cause the KS5806 to continue dialing 
the remainder of the number. If more than one pause was originally programmed into the number sequence, a corresponding 
number of continue commands must be made in order for the number to be completely dialed. 

The continue input will not be recognized until one IDP period following the signalling of the digit preceeding the pause. 
This is approximately 940 ms in pulse mode and 100 ms in tone mode. 
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KS5806 C-MOS DIGITAL INTEGRATED CIRCUIT 

13. KEY MODE OPERATION 

Normal Dialing 

An additional mode of operation (tone mode only) is the ability to use the entire keyboard for normal signalling such that 
when any key is depressed once, including * or#, the proper DTMF signal is generated. This feature is activated by connecting 
Pin 16 to V+. The repertory dialer functions are then initiated by an extra control key (n.o. SPST) connected from Pin 9 
(MB/CNTL) to V-. This key will be referred to as "C" 

Storage 

The information in the LND buffer may be "copied" or stored into one of the nine permanent memory locations when the 
input to HKS is high. The control sequence for this function is C-N. The information will be copied yet leave the LND buffer 
information intact. 

Automatic Dialing 

Information stored in any of 10 memory locations may be autodialed by entering C-N when the input to HKS (Pin 17) is low. 
Autodialing may be initiated immediately following a hookswitch transition, manual key entries, or after the completion of 
a previous auto-dial number. 

Pause/Continue 

An indefinite pause may be inserted into the number sequence with a C #entry. This feature is quite useful when dialing 
through a PABX. When a number sequence with a pause is autodialed, signalling will stop when the pause is reached and 
will continue only when a valid key input is detected. 

TONE MODE TIMING 

STORE LOCATION AUTO DIAL LOCATION CONTINUE 
KEY INPUT 

I 
ON HOOK STORE I AUTO-DIAL 

~ . 5 5.------
HKS INPUT 

----
DIALER DISABLE------.L.Jr-------.""L-.rLJI..... 

COIJ ------innnr1r--i ~ 
co .. 2-----
COL3 

..-----1~--,nnnnnr-i 

..-~nn1•n~---------~--~~mn~--'11111111~~• ROW3 

ROW4-----.. 

PACIFIER TONE -----W!I- - - -1----1111- - --1111- --o- --llID-- --1--- -mJll--·11- ---1- - -- -1------ -11----- - --- -

Fig. 3a 
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PULSE MODE TIMING 

DIGIT DIGIT 
KEYINPUT~------..., 

AUTO 
STORE LOCATION DIAL LOCATION 
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KS5808 C-MOS INTEGRATED CIRCUIT 

DUAL TONE MULTI FREQUENCY DIALER 
The KS5808 is a monolithic integrated circuit fabricated using C-MOS 
process and is designed specifically for integrated tone dialer appli­
cations. 

FUNCTIONS 
• Fixed supply operation 
• Negative-true keyboard input 
• Tone disable input 
• Stable-output level 

FEATURES 
• Minimum number of external parts required. 
• High accuracy tones." 
• Digital divider logic, resistive ladder network and CMOS operation-

al amplifier on single chip. 
• Uses inexpensive 3.579545 MHz television color burst crystal. 
• Invalid key entry can result in either single tone or no tone. 
• Tone disable allows any key down output to function from key­

board input without generating tones. 

BLOCK DIAGRAM 

VKB 

Vee 

GND 6 

Columr 
~--•counter 

Sine 
wave 
counter 

D/A 
converter 

t----<llMr~GND 

112 Vee 

Row 

'----vee 

16 Dip 

L..-~~15t:::-~~-::::~2t=:---<J1~~~~~~~~~~'®)~~~--' 

Single Tone tone Disable Tone out 
Inhibit 

Fig. 1 
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KS5808 C-MOS INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 10.5 v 
Any Input Relative to Vee 

VN 0.3 v 
(Except Pin 10) 

Any Input Relative to GND 
VN -0.3 v 

(Except Pin 10) 
Power Dissipation Po 500 mW 
Operating Temperature Topr -30-+60 oc 
Storage Temperature Tstg -65-+150 oc 

ELECTRICAL CHARACTERISTICS 
(-30°C <Ta< 60°C) 

Characteristic Symbol Test Condition Min Typ Max T Unit 

Supply Voltage Vee 3 10 v 
Input "O" V1L 0 0.3Vee v 
Input "1" V1H 0.7Vee Vee v 
Input Pull-Up Resister R, 20 100 Kfl 

-
Tone Disable To Note4 0 0.3Vee v 
Tone Output VouT Note 1 -10 -7 dBm 

Preemphasis, High Band 2.4 2.7 3 dB 

Output Distortion, Measured 
in Terms of Total Out-of-Band 

Note 2 -20 dB 
Power Relative to RMS sum of 
Row and Column fundamental Power 

Rise Time TRISE Note 3 2.8 5 msEe 

Any Key Down Sink Current to GND IAKD At VouT=0.5V 500 uA 

ADK Off Leakage Current IAKDD At VouT=5V 2 uA 

Supply Current Operating lso 
AtVee=3.5V 

2 mA 
Note6 

Supply Current Standby lssT 
At Vee=10V 

200 uA 
Note 5 

Tone Output-No Key Down NKD -80 dBm 

Note: 1. Single-tone, low-group. Any Vee between 3.4V and 3.6V, odBm=0.775V, RLOAD =10K see test circuit Fig 2. 
2. Any dual-tone. Any Vee: Any Vee between 3.4V to 10.0V. Any dual-tone. 
3. Time from a valid keystroke with no bounce to allow the waveform to go from min to 90% of the final magnitude of 

either frequency. Crystal parameters defined as Rs =100!1 L=96mH, C=0.02pF, and Ch =5pF, Vee~3.4V, 
f=3.57954MHz±0.02%. 

4. Only tones will be disabled when TD is taken to logical "O" other chip functions may activate. Pill-up resistor on 
TD input will meet same spec as other inputs. Logic O=GND 

5. Stand-by condition is defined as no keys activated, TD= Logical 1, Single Tone Inhibit= Logical 0. 
6. One key depressed only. Outputs unloaded. 
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KS5808 C-MOS INTEGRATED CIRCUIT 

PIN CONNECTIONS 
PIN 1: Supply Voltage Vee 
PIN 2: Tone Disable Input 
PIN 3: Column Input c, 
PIN 4: Column Input C2 
PIN 5: Column Input C3 
PIN 6: GND 
PIN 7: OSC IN 
PIN 8: OSC OUT 

Tone Output Test Circuit 

FUNCTION DESCRIPTION 

1. Oscillator 

PIN 9: Column Input C4 

PIN 10: Any Key Down 
PIN 11: Row Input R4 

PIN 12: Row Input R3 
PIN 13: Row Input R2 
PIN 14: Row Input R1 

PIN 15: Single Tone in Hibit 
PIN 16: Tone Output 

Fig. 2 

The network contains an on-board inverter with sufficient loop gain to provide oscillation when used with a low cost tele­
vision color-burst crystal. The inverter's input is osc in (pin 7) and output is osc out (pin 8). The circuit is designed to work 
with a crystal cut to 3.579545MHz to give the frequencies in table 1. The oscillator is disabled whenever a keyboard input is 
not sensed. 

Table 1: Standard DTMF and output frequencies of the KS5808 

Item Standard Tone Output Frequency Deviation 
f DTMF using 3.57954MHz Crystal from Standard 

Key Hz Hz % 

f1 697 701.3 +0.62 

ROW 
f2 770 771.4 +0.19 
f3 852 857.2 +0.61 
f4 941 935.1 -0.63 

f5 1209 1215.9 +0.57 

COL 
f6 1336 1331.7 -0.32 
f7 1477 1471.9 -0.35 
f8 1633 1645.0 +0.73 

Most crystals don't vary more than 0.02%. Any crystal frequency deviation from 3.5795MHz will be reflected in the tone 
output frequency. 
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KS5808 C-MOS INTEGRATED CIRCUIT 

2. Output Waveform 
The row and column output waveforms are shown in Figure 3. These waveforms are digitally synthesized using on-chip 

DIA converters. Distortion measurement of these unfiltered waveforms will show a typical distortion of 7% or less. The on­
chip operational amplifier of the KS5808 mixes the row and column tones together to result in a dual-tone waveform. 

Spectral analysis of this waveform will show that typically all harmonic and intermodulation distortion components will be-
30d8 down when referenced to the strongest fundamental (column tone). Figures 6 and 7 show a typical dual tone wave­
form and its spectral analysis. 

Typical Sinewave Output 

b) Column Tones 

Fig. 3 

3. Output Tone Level 
The output tone level of the KS5808 is proportional to the applied DC supply voltage. Operation will normally be with a 

requlated supply. This results in enhanced temperature stability, since the supply voltage may be made temperature stable. 

4. Keyboard Configuration 
Each keyboard input is standard CMOS with a pull-up resistor to Vee. These inputs may be controlled by a keyboard or 

electronic means. Open collector TTL or standard CMOS (operated off same supply as the KS5808) may be used for elec­
tronic control. 

The switch contacts used in the keyboards may be void of precious metals, due to the CMOS network's ability to recog­
nize resistance up to 1KO as a valid key closure. 

2 of 8 DTMF keyboard Electronic Pulses 

~ 
I 

Vee .-------COL 

GND---- ---- _U -c COL 

GND -~ 
~ROW 

::: _ -------_u .. ------ROW 

Fig. 4 Fig. 5 
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KS5808 C-MOS INTEGRATED CIRCUIT 

PIN DESCRIPTIONS 

1. Row and Column Input (Pin 3, 4, 5, 9, 11, 12, 13, 14) 
With single tone inhibit at Vee connection of GND to a single column will cause the generation of that column tone. Con­

nection of GND to more than one column will result in no tones being generated. The application of GND to only a row pin 
or pins has no effect on the circuit. There must always be at least one column connected to GND for row tones to be gener­
ated. If a single row tone is desired, it mey be generated by tying any two column pins and the desired row pin to GND. Dual 
tones will be generated if a single row pin and a single column pin are connected to GND. 

2. Any Key Down Output (Pin10) 
The any key down output is used for electronic control of receiver and/or transmitter switching and other desired functions. 

It switches to GND when a keyboard button is pushed and is open circuited when not. The AKO output switches regardless 
of the tone disable and single tone inhibit inputs. 

3. Tone Disable Input (Pin 2) 
The tone disable input is used to defeat tone generation when the keyboard is used for other functions besides DTMF sig­

naing. It has a pull-up to Vee and when tied to GND tones are inhibited. All other chip functions operate ncrmally. 

4. Single Tone Inhibit Input (Pin 15) 
The single tone inhibit input is used to inhibit the generation of other than dual tones. It has a pull-down to GND and when 

floating or tied to GND, any input situation that would normally result in a single tone will now result.in a single tone will now 
result in no tone, with all other chip functions operating normally. 

When forced to Vee single or dual tones may be generated as described in the paragraph under row and column inputs. 

5. Tone Output (Pin 16) 
The tone output pin is connected internally in the KS5808 to the emitter of an NPN transistor whose collector is tied to Vee. 

The input to this transistor is the on-chip operational ampifier which mixes the row and column tones together and provides 
output level regulation. 
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KS5808 

POWER DISSIPATION VERSUS TEMPERATURE 
Typical Dual Tone Waveform 

(ROW 1, Column 1) 

Fig. 6 

POWER DISSIPATION VERSUS TEMPERATURE 

20 40 

C-MOS INTEGRATED CIRCUIT 

Spectral Analysis of Waveform 
(Vert: 10dBIOlv, Hori: 1KHz/Olv) 

~Ht+--+--+----+----+-+---+ ----1-----J--l 

T l j 

Flg. 7 

60 60 100 

T, (°C), AMBIENT TEMPERATURE 

Flg. 8 

OPERATING CYCLE VS BANDWIDTH 
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LM567C LINEAR INTEGRATED CIRCUIT 

TONE DECODER 
The LM567C is a monolithic phase locked loop system designed to pro­
vide a saturated transistor switch to GND, when an input signal is present 
within the passband. External components are used to independently 
set center frequency bandwidth and output delay. 

FEATURES 
• Wide frequency range (0.01Hz - 500kHz). 
• Bandwidth adjustable from O to 14% 
• Logic compatible output with 100mA current sinking capability. 
• Inherent immunity to false signals. 
• High rejection of out-of-band slgnals and noise. 
• Frequency range adjustable over 20:1 range by an external 

resistor. 

APPLICATIONS 
• Touch Tone Decoder 
•Wireless Intercom. 
• Communications paging decorders. 
• Frequency monitoring and control. 
• Ultrasonic controls (remote TV etc.) 
• Carrier current remote controls. 
• Precision oscillator. 

SCHEMATIC DIAGRAM 
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LM567C LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Operating Voltage Vee 10 v 
Input Voltage V1N -10 ~Vec+0.5 v 
Output Voltage Vo 15 v 
Power Dissipation Pd 300 mW 

Operating Temperature To pr 0-+10 oc 
Storage Temperature Tstg -65-+150 oc 

ELECTRICAL CHARACTERISTICS 
(Vee=5.0V, Ta=25°C) 

Characteristic 
i 

Test Conditions 
I 

Symbol Min Typ Max Unit 

Operating Voltage Range Vee 4.75 5.0 9.0 v 
Supply Current Quiescent lce-1 

RL=20K 
7 10 mA 

Supply Current Activated lee-2 12 15 mA I 
Quiescent Power Dissipation Pao 35 mW 

Highest Center Frequency HFO RL=20K 100 500 KHz 
Center Frequency Stability 0°Cto 70°C 35±60 ppm/°C 
Center Frequency Shift Fa11 0.7 2 %/V 
With Supply Voltage 

Largest Detection Bandwidth B.W 10 14 18 % of fo 
Largest Detection B.W Skew B.Ws 2 3 % of fo 
Largest Detection Bandwidth 
Variation With Supply Voltage 

B.Wv 4.75-6.75V ±1 ±5 %/V 

Largest Detection Bandwidth B.Wt ±0.1 ±0.5 %/°C 
Variation With Temperature 

Input Resistance R1N 20 25 Kohm 

Smallest Detectable V1w1 IL=100mA, fi=fo 20 25 mVrms 

Input Voltage 
Largest No Output V1w2 10 15 mVrms 

Input Voltage 

Greatest Simultaneous S1/Sd RL=20k +6 dB 
Outband Signal To lnband v,N = 300mVRMS 
Signal Ratio fi=fo=100KHz 

Minimum Input Signal to S2/Sd fi1 =140KHz -6 dB 
Wideband Noise Ratio fi2=60KHz 

Fastest On-Off Cycling Rate Four RL=20K fo/20 
Output Leakage Current leo V1N =25mVRMs 0.01 25 µA 

Output Saturaton Voltage 
VSAr-1 IL=30mA 0.2 0.4 v 
VSAr-2 IL=100mA 0.6 1.0 v 

Output Fall Time TF RL=50 30 nS 
Output Rise Time TR RL=50 150 nS 
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LM567 

TYPICAL CHARACTERISTICS 

CENTER FREQ. VS TEMPERATURE 
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LM567C 

OPERATING CYCLE VS BANDWIDTH 
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BLOCK DIAGRAM 
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4 

Fig. 2 

PIN CONNECTIONS 
Pin 1: Output Filter 
Pin 2: Loop Filter 
Pin 3: Input 
Pin 4: Vee 
Pin 5: Timing Resistor 
Pin 6: Timing Capacitor 
Pin?: GND 
Pin 8: Output 

50 100 
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LINEAR INTEGRATED CIRCUIT 

1.0 
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APPLICATION NOTE 
Center frequency is given bv: 
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LM567C 

APPLICATION CIRCUIT 
(a) Touch Tone Decoder 
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LINEAR INTEGRATED CIRCUIT 

(d) Frequency Doubler 
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MC3361 LINEAR INTEGRATED CIRCUIT 

LOW POWER NARROW BAND FM IF 
The MC3361 is designed for use in FM dual conversion communication 
equipment. It contains a complete narrow band FM demodulation system 
operable to less than 2V supply voltage. 

FEATURES 
• Includes: Oscillator, Mixer, Limiting Amp, Quadrature Discrimi-

nator, Active Filter, Squelch, Scan Control, and Mute Switch 
•Stable operation with wide supply voltage (1.8V to 7.0V) 
• Low drain current (4.0mA Typ. at Vcc=4.0V) 
• Excellent Input Sensitivity 

(-3dB limiting, 2.0µVrms Typ.) 
• Minimum number of external parts required. 

BLOCK DIAGRAM 

MIXER 

1.8K 

OSCILLAIDR 
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MC3361 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 10 v 
Detector Input Voltage - 1.0 Vp.p 
Input Voltage (Vcc~4.0V) V1e 1.0 Vrms 
Mute Function V14 -0.5- +5.0 Vpeak 
Operating Temperature Topr -20- +70 oc 

Storage Temperature Tstg -65- + 150 oc 

ELECTRICAL CHARACTERISTICS 
(Vee =4.0V, f=3KHz, fmoo =1KHz, Ta =25°C, Unless Otherwise Specified) 

Characteristic Symbol Test Condition 
Spec 

Unit 
Min Typ Max 

Circuit Current Ice 
Squelch Off 4.0 mA 
Squelch On 6.0 

Input Limiting Voltage V1N'L -3dB Limiting 2.0 11V 

Detector Output Voltage v, 2.0 v 
Detector Output Impedance Zoo 400 ohm 

Recodered Audio Output Voltage Vo V1N=10mV 100 150 mVrms 

Filter Gain AvF f = 1 OKHz, V1N = 5mV 40 48 dB 

Filter Output Voltage VoF 1.5 v 
Trigger Hysteresis VTH 50 mV 

Mute Function Low RoL 10 ohm 

Mute Function High RoH 10 Mohm 

Scan Function Low V14L Mute Off (V12 = 2V) 0.5 v 
Scan Function High V14H Mute On (V12 =GND) 3.0 v 
Mixer Conversion Gain AvM 24 dB 

Mixer Input Resistance R, 3.3 Kohm 

Mixer Input Capacitance c, 2.2 pF 
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MC3361 

PIN CONNECTIONS 
Pin 1: Oscillator 
Pin 3: Mixer Output 
Pin 5: Limiter Input 
Pin 7: Limiter Output 
Pin 9: Recovered Audio 
Pin 11: Filter Output 
Pin 13: Scan Control 
Pin 15: GND 

TEST CIRCUIT 

vcc 

COIL 
TOK 7PTYPE 
?NC-81282 

MURATA 
CFU 
455 D 

LINEAR INTEGRATED CIRCUIT 

Pin 2: Oscillator 
Pin 4: Vee 
Pin 6: Decoupling 
Pin 8: Quad Coil 
Pin 10: Filter Input 
Pin 12: Squelch In 
Pin 14: Mute 
Pin 16: Mixer Input 

MC3361 

Lp=1.0mH 
Cp=100pF 
Rp=100Kohm 

Fig. 2 

1-------0 AUDIO MUTE 

1-------0 SCAN CONTROL 

t-------0 SQUELCH IN 
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MC3361 LINEAR INTEGRATED CIRCUIT 

CIRCUIT DESCRIPTION (see block diagram) 
The MC3361 functions include an oscil'lator, mixer, FM IF limiting amplifier, FM demodulator, OP-AMP, scan control and 

mute switch. 
The mixer combines the crystal controlled oscillator to convert the input frequency from 10.7MHz to an intermediate fre­

quency of 455KHz, where, after external bandpass filtering, most of the amplification is done. A conventional quadrature 
detector is used to demodulate the FM signal. The Q of the quad coil, which is determined by the external resistor placed 
across it, has multiple affects on the audio output. Increasing the Q increases output level because of nonlinearities in the 
tank phase characteristic. 

After detection and de-emphasis, the audio output at pin 9 is partially ~iltered, then buffered by an emitter follower. The 
signal still requires volume control and further amplification before driving loudspeaker. 

The op amp inverting input (pin 10) which is internally referenced to 0.7V, receives DC bias from the output of pin 11 through 
the external feedback network. It is normally utilized as either a bandpass filter to extract a specific frequency from th audio 
output, such as a ring or dial-tone, or as ahighpass filter to detect noise due to no input atthe mixer. This information is applied 
to pin 12. An external positive bias to pin 12 sets up the squelch trigger circuit such that pin 13 is low and the audio mute 
(pin 14) is open circuit. If pin 12 is pulled down to 0.7V by the noise or tone detector, pin .13 will rise to approximately 0.5Vdc 
and pin 14 is internally short circuited to ground. There is 50mV of hysteresis at pin 12 which effectively prevents jitter. Audio 
muting is accomplished by connecting pin 14 to a high-impedance ground-reference point in the audio path between pin 
9 and the audio amplifier. 
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LM323 LINEAR INTEGRATED CIRCUIT 

E-TERMINAL POSITIVE VOLTAGE REGULATOR 
The LM323 is a three-terminal positive regulator with a preset 5V output 
and a load driving capability of 3 Amps. 

New circuit design and processing techniques are used to provide the 
high output current without sacrificing the regulation characteristics of 
lower current devices. 

FEATURES 
• 3 Amp output current 
• Internal current and thermal limiting 
• o.orn typical output impedance 
• 7.5 minimum input voltage 

SCHEMATIC DIAGRAM 

INPUT 

R5 2K 

R6 
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20K 
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LM323 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol Value Unit 

Input Voltage Ve 20 v 
Operating Junction Temperature Topr 0- + 125 oc 

Storage Temperature Ts1g -65- +150 oc 

ELECTRICAL CHARACTERISTICS 
(0°C::;TJ:5125°C unless otherwise specified) 

Characteristic Symbol Test Condition Min Typ Max Unit 

TJ=25°C 
4.8 5 5.2V 

Output Voltage Vo 
V1N=7.5V, louT=O 

7.5V :5 V1N :515V 
4.75 5.25 v 

0 :5 lour :53A, P :5 30W 

Line Regulation !:.Vo 
TJ=25°C 

5 25 mV 
7.SV :5 V1N :515V 

Load Regulation !:No 
TJ25°C, V1N:515V 

25 100 mV 
0 :5 lour :5 3A 

Quiescent Current lo 
7.5V :5 V1N :515V 

12 20 mA 
0 :5 lour:53A 

Output Noise Voltage EN TJ =25°C, 
40 µVRMS 10Hz:::; f::; 100KHz 

TJ =25°C, V1N =15V 3 4.5 A 
Short Circuit Current lsc 

TJ =25°C, V1N = 7.5V 4 5 A 

Thermal Resistance 
OJ-C 3 oc/W 

Junction to Case 
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LM323 

MAXIMUM AVERAGE POWER DISSIPATION 
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LM323 
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LM723C LINEAR INTEGRATED CIRCUIT 

PRECISION VOLTAGE REGULATOR 
The LM723C is a monolithic integrated circuit voltage regulator featur­
ing high ripple rejection, excellent input and load regulation, excellent 
temperature stability, and low standby crrent. 

FEATURES 
• Positive or Negative Supply Operation. 
• 0.01% line and load regulation 
• Output voltage adjustable from 2 to 37 volts. 
• Output current to 150mA without external pass transistor 

SCHEMATIC DIAGRAM 

1KO 1KO 

20K!l 150!l 

14 Dip Unit: mm 

1~:::::~1li rT;o";l 
1-1 f--1.52 7 ~ 

+Vee Ve 

OUTPUT 

vz 

--------<>FREQUENCY 
COMPENSATION 

1-------oCURRENT 
LIMIT 

'--------0 CURRENT 
SENSE 

V(ref) -Vs NON -Vee INVERTING 
INVERTING INPUT 
INPUT 

Fig. 1 
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L'M723C LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta::25°C) 

Characteristic Symbol 

Pulse Voltage from V + to V _ V;n (P) 
Continuous from V + to V _ V;n 
Input-Output Voltage Differential V;n-Vd 
Maximum Output Current IL 
Current from Vrer 1;.1 
Current from v. lz 
Differential Input Voltage V;d 
Voltage Between Non-Inverting-Input and V VrE 
Power Dissipation and Thermal pd . 
Characteristics Plastic Package (Ta =25°C) 
Operating Temperature Topr 
Storage Temperature T•tg 

BLOCK DIAGRAM 
INVERT 

+Vee INPUT 

TEMP. 
COM PENS 

ZENER 

Vref "ICC NON-INVERT 
INPUT 

c8 SAMSUNG SEMICONDUCTOR 

Value 

50 
40 
40 

150 
15 
25 

±5.0 
8.0 

1.25 

0-+70 
-65-150 

FREQUENCY 
COMPENS Ve 

SERIES PAIS 
TRANSISlOR 

Unit 

v 
v 
v 

mA 
mA 
mA 
v 
v 
w 

oc 
oc 

0---------<t--0 Vo 

CURRENT CURRENT Vz 
LIMIT SENSE 
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LM723C LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Refer to the test circuits, Ta= 25°C unless otherwise specified) 

Characteristic Symbol Test Conditions 

V;=12 to 15V 

(1Vo V;=12 to 40V 
Line Regulation 

t:..V; V;=12to15V 
0°C:5Ta:570°C 

6V0 

10 =1to50mA 

Load Regulation 
Vo 0°C=:;T.=:;70°C 

Reference Voltage Vrel 

Ripple Rejection SVR 

Output Voltage Drift 6V0 /6T 

Short Circuit Current 
lsc Limiting 

Input Voltage Range V; 

Output Voltage Range Vo 

Voltage Drop V;-Vo 

Quiescent Drain Current Id 

Long Term Stability 

Output Noise Voltage eN 

Output Zener Voltage Vz 

.. 
CJC SAMSUNG SEMICONDUCTOR •• 

10 = 1to10mA 

1,.1= 160,,A 

f=100Hz to 10KHz 
c,.1=0 
Cre1=5/LF 

Rsc=lO!l, Vo=O 

lo=O 
V;=30V 

BW = 1 OOHz to 1 OKHz 
c,.1=0 
C,.1=5,,F 

lz =1mA 

Min Typ Max Unit 

0.01 0.1 
0.1 0.5 

----j 

0.3 
% 

0.03 0.2 % 

0.6 

6.8 7.15 7.5 v 

74 dB 
86 dB 

150 
ppm 
-cc 

65 mA 

9.5 40 v 
2 37 v 
3 38 v 

2.3 4 mA 

% 
0.1 ---

1000hrs 

20 ,,v 
2.5 ,,v 

6.9 7.7 v 
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LM723C LINEAR INTEGRATED CIRCUIT 

Table 1 - Resistor values (KO) for standard output voltage 

Fixed Output Output Adjustable Fixed Output Output Adjustable 
Output Applicable ±50/o ±100/o Output Applicable ±5% ±100/o 
Voltage Figures Voltage Figures 

R1 R2 R1 P1 R2 R1 R2 R1 P1 R2 

+3 3,6 4.12 3.01 1.8 0.5 1.2 -6* 5 3.57 2.43 1.2 0.5 0.75 
+5 3,6 2.15 4.99 0.75 0.5 2.2 -9 5 3.48 5.36 1.2 0.5 2 
+6 3,6 1.15 6.04 0.5 0.5 2.7 -12 5 3.57 8.45 1.2 0.5 3.3 
+9 4,6 1.87 7.15 0.75 1 2.7 -15 5 3.65 11.5 1.2 0.5 4.3 

+12 4,6 4.87 7.15 2 2 3 -28 5 3.57 24.3 1.2 0.5 10 
+15 4,6 7.87 7.15 3.3 1 3 
+28 4,6 21 7.15 5.6 1 2 

Note: *Vee must be connected to a +3V or greater supply. 

Table II - Formulae for intermediate output voltages 

Outputs from + 2 to + 7 volts Foldback Current Limiting 
Current Limiting Fig. 3 IKNEE = [ Vo Ra + VsENSE (R3+ R4)] 

Vo= [Vret X ~] Rsc R4 Rsc R4 luM1r = VsENSE 
R1+R2 

lsHORTeKr = [ VsENSE x R3 + R4] 
Rsc 

Rsc R4 

Outputs from + 7 to + 37 volts Output from - 6 to - 250 volts 
Fig. 4, 6 Fig. 5 

V - [V x R1 + R2 ] 
o- ref R2 

V _ [ VretxR1+R2 1. R _ R 
o - 2 __ R_1_' 3 - • 
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LM723C LINEAR INTEGRATED CIRCUIT 

APPLICATION INFORMATION 

Basic low voltage regulator (Vo =2 to 7V) Basic high voltage regulator {Vo= 7 to 37V) 

Vi 
Vi 

Vref 

R1 Ase 

REGULATED 
5 Inv. OUTPUT 

4 

R3 

Cref I 7 13 R3 

Fig. 3 

Note: R3=R1 • R2 (R1+R2) for minimum temperature drift. Note: R1 •R2/{R1+ R2)for minimum temperature drift. 
R3 may be eliminated for minimum component count. R3 may be eliminated for minimum component count. 

Typical performance 
Regulated Output Voltage .......................................... 5V 
Line Regulation {AV; =3V) ..................................... 0.5mV 
Load Regulation {Alo=50mA) ................................ 1.5mV 

Typical performance 
Regulated Output Voltage ......................................... 15V 
Line Regulation (AV; =3V) ..................................... 1.5mV 
Load Regulation {Alo=50mA) ................................ 4.5mV 

I 
Negative voltage regulator Positive voltage regulator 

Vi 
(Extenal NPN Pass Transistor) 

Vi 

+Vrx:. Ve 

Vref 612 11 Vo 
10 Vz 
9 KSA733 

R4 LM723C 2 
CL 

3K!l 3 cs 

R3 
3K 
!l REGULATED 

OUTPUT 

Fig. 5 

Typical performance Typical performance 
Regulated output Voltage ......................................... -15V Regulated Output Voltage ...................................... +15V 
Line Regulation {AVi=3V) ........................................ 1mV Line Regulation {AV; =3V) ..................................... 1.5mV 
Load Regulation {Alo =100mA) ................................. 2mV Load Regulation {Alo=1A) ...................................... 15mV 
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LM723C 

Maximum output current vs. voltage drop 
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LM723C 

Line regulation - voltage drop 
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Quiescent drain current vs. input voltage 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

3-TERMINAL 1A POSITIVE 
VOLTAGE REGULATOR 
The MC78XXC series of three-terminal positive regulators is available in 
T0-220 package and with several fixed output voltages, making it useful 
in a: wide range of applications. These Regulators can provide local on­
card regulation, eliminating the distribution problems associated with 
single point regulation. Each type employs internal current limiting, 
thermal shut-down and safe area protection, making it essentially indes­
tructible. If adequate heat sinking is provided, they can deliver over 1A 
output current. Although designed primarily as fixed voltage regulators, 
these devices can be used with external components to obtain adjustable 
voltages and currents. 

FEATURES 
• Output Current up to 1.5A 
• Output Voltages of 5; 6; 8; 12; 15; 18; 20; 24V 
• Thermal Overload Protection 
• Short circuit protection 
• Output Transistor SOA Protection 

SCHEMATIC DIAGRAM 

R4 R18 

R5 

01 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

T0-220 Unit: mm 

~ ~r· ~~::=Jrr 

I ":,, 2.69 I ~1JJ 
--+----+--t---2.69 

1 2 3 

1. Input 2. GNb a Output" ' 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol Value Unit 

Input Voltage (for Vo=5 to 18V) V; 35 v 
(for V 0 = 20, 24V) V; 40 v 

Thermal Resistance Junciton-Case 01-c 5 oc/W 

Thermal Resistance Junction-Air Qj-c 65 °C/W 

0-oOperating Temperature Topr 0- +150 oc 

Storage Temperature Tstg -65-+150 oc 

BLOCK DIAGRAM 

NPUT SERIES OUT PUT 
,..._ 

PASS 1 ELEMENT ~ 

CURRENT SOA $ 
GENERATOR PROTECTION } I 

STARTING REFERENCE ERflOR 
CIRCUIT 

f----c 
VOLTAGE 

H--
AMPLIFIER 

~ 
THERMAL f--- ~ 
PROTECTION 

GN D 
0- -v 

2 

Fig. 2 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7805C 
(Refer to the test circuits, Ti =0 to 125°C, lo =500mA, V; =10V, C; =0.33J.LF, C0 =0.1~ unless otherwise specified) 

Characteristic Symbol Test Conditions Min TYP Max Unit 

Ti=25°C 4.8 5 5.2 

Output Voltage Vo lo=5mA to 1A 4.75 5 5.35 v 

Po< 15W V;=Sto 20V 

V;=7to25V 3 50 

Line Regulation 6Vo Ti=25°C mV 

V; = 8 to 12V 
1 25 

Ti=25°C 
100 

10 =5mA to 1.5A 
Load Regulation 6Vo mV 

Ti=25°C 25 
lo =250 to 750mA 

Quiescent Current Id Ti=25°C 6 rnA 

lo=5mA to 1A 0.5 

Quiescent Current Change 61d 1.3 mA 
V;=8to25V 

Output Voltage Drift 
6Vo 

lo=5mA -1.1 mV/°C 
6T 

Output Noise Voltage eN B=10Hzto 100KHz 
40 "'v Ti=25°C 

Supply Voltage Rejection SVR 
f=120Hz . 62 

dB V;=8to18V 

Dropout Voltage vd Ti=25°C 2 v 

Output Resistance Ro f=1KHz 17 mo 

Short Circuit Current lsc 
V;=35V 

750 mA 
Ti=25°C 

Short Circuit Peak Current lscp Ti=25°C 2.2 A 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7806C 
(Refer to the test circuits, Ti =0 to 125°C, 10 =500mA, V; =11V, C; =0.33/lF, C0 =0.1~ unless otherwise specified) 

Characteristic Symbol 

Output Voltage 

Test Conditions 

lo=5mA to 1A 
P0 :s15W V;=8to21V 

Min. 

5.75 

5.7 

-------------------+------------------+--- ------+------

! V;=8 to 25V 

Typ. 

6 

6 

-----+-- --------+-- - -----

----c--T; = 25°C [----------<---- -

JV;= 9 to_1 __ 3_v_+------------ _ _ _ _ -----6~ 
Line Regulation 

i-------- ------------+------

120 

mV 

Load Regulation ----------------'---------+--------- ---------- mV 

60 
r---------------t-----+----------+----+---------- ----------· ·-

Quiescent Current 8 mA 
---------+------+-------- -- --------------

0.5 

Quiescent Current Change mA 
'---------+------+-- - --------- ---------------· 

1.3 

Output Voltage Drift -0.8 mV/°C 
- -------i 

45 

Supply Voltage Rejection dB 
c-----------+------+------------+-----+----'------· -----~----

Dropout Voltage 2 v 

Output Resistance 19 mn 

Short Circuit Current 550 mA 

c------------+------+------------+-----+----~-------- --------1 

Short Circuit Peak Current 2.2 A 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7808C 
(Refer to the test circuits, Ti =0 to 125°C, l0 =500mA, V; =14V, C; =0.33/LF. C0 =0.1~ unless otherwise specified) 

Characteristic Symbol Test Conditions Min. Typ. Max. Unit 

Ti=25°C 7.7 8 8.3 

Output Voltage Vo l0 =5mA to 1A 7.6 8 8.4 v 

Po<15W V;=5 to 25V I 
V; = 10.5 to 160 

25V 
Line Regulation 6Vo Ti=25°C r------- mV 

V; = 11 to 80 
17V 

Ti=25°C 
160 

l0 =5mAto 1.5A 
Load Regulation 6Vo mV 

Ti=25°C 
80 

10 =250 to 750mA 

Quiescent Current rd Ti=25°C 8 mA 

l0 o=5mA to 1A 0.5 

Quiescent Current Change 61d 1 mA 
V; = 10.5 to 25V 

Output Voltage Drift 
6Vo 

l0 =5mA -0.8 mV/°C 
6T 

Output Noise Voltage eN B=10Hz to 100KHz 
52 /Lv 

Ti=25°C 

Supply Voltage Rejection SVR 
f=120Hz 56 

V; =11.5 to 21.5V dB 

Dropout Voltage vd lo=1A 2 v 

Output Resistance Ro f=1KHz 16 mfl 

Short Circuit Current lsc 
V;=35V 

450 mA 
Ti=25°C 

f---- -
Short Circuit Peak Current fscp Ti=25°C 2.2 A 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7812C 
(Refer to the test circuits, Ti =0 to 125°C, lo =500mA, V; =14V, C; =0.33,,F, Co =0.1,,F unless otherwise specified) 

Characteristic I Symbol \ Test Condition'i 

Ti=25°C 

Output Voltage Vo 10 = 5mA to 1 A P 0 < 15W 
V; = 14.5 to 27V 

V; = 14.5 to 
30V 

Line Regulation 6V0 Ti=25°C 
V;= 16 to 

22V 

Ti=25°C 
10 = 5mA to 1.5A 

Load Regulation 6Vo 
Ti=25°C 
10 = 250 to 750mA 

Quiescent Current Id Ti=25°C 

1a=5mA to 1A 
Quiescent Current Change 61d 

V;= 14.5 to 30V 

Output Voltage Drift 
6V0 

l0 =5mA 
6T 

Output Noise Voltage eN B=10Hz to 100KHz 
Ti=25°C 

Supply Voltage Rejection SVR 
f=120Hz 
V;=15to 25V 

Dropout Voltage vd lo=1A 

Output Resistance Ro f=1KHz 

Short Circuit Current lsc 
V;=35V 
Ti=25°C 

Short Circuit Peak Current lscp Ti=25°C 

CSC SAMSUNG SEMICONDUCTOR 
•• 

Min. Typ. Max. 

11.5 12 12.5 

11.4 12 12.6 

240 

120 

I I 

240 

120 

8 

0.5 

1 

-1 

75 

65 

2 

55 18 

350 

2.2 

Unit 

v 

--

mV 

mV 

mA 

rnA 

mV/°C 

,,v 

dB 

v 
mn 

mA 

A 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7815C 
(Refer to the test circuits, Ti =0 to 125°C, lo =500mA, V; =23V, C; =0.33µF, C0 =0.1µF unless otherwise specified) 

Characteristic Symbol 

Output Voltage 

Test Conditions 

l0 =5mA to 1A Pa< 15W 
V; = 17.5 to 30V 

Min. 

14.4 

14.25 

Typ. Max. 

15 15.6 

15 15.75 

Unit 

v 

------------··----+-----+---·-~-----+-··----+-----+-----·+------; 

Line Regulation 

V;=17.5to 
30V 

300 

mV 
150 I Ti= 25ocji--V-; =-~-~-~o--+------lt----1 

·--------------------·t--·---·--t--- '--·---+-------+----+----t------; 

Load Regulation 

T; = 25°C 
l0 =5mA to 1.5A 

T;=25°C 
10 =250 to 750mA 

300 

mV 

150 

f----··----·----·- t-----------r----------t-----t--------j---·---+-------j 
Quiescent Current Id T; =25°C 8 mA 

-·-----·--··---·--------1--·----+---------------+----------l-----+----+-------.j 
lo=5mAto 1A 0.5 

Quiescent Current Change mA 
V; = 17.5 to 30V 

Output Voltage Drift Z ~0 I 10 = 5mA -1 mV/°C 

Output Noise Voltage T; = 25oc 90 µV 
f-----·-··-----------+---;,~ 1- B=10Hz-;-.1ooKHz 

----+-----!----+----+---~ 

Supply Voltage Rejection SVR 1 f=120Hz 54 
·-----!------

l0 =1A Dropout Voltage Vd 2 

dB 

v 
---·------+-----+--------+-----+----+----f------1 

Output Resistance Ro f=1KHz 19 mo 
-----··----·-------+-----+----------t------+----+--------l-----1 

Short Circuit Current 

Short Circuit Peak Current 

lsc 

lscp 

V;=35V 
T;=25°C 

CX SAMSUNG SEMICONDUCTOR .. 

230 mA 

2.1 A 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7818C 
(Refer to the test circuits, Ti =0 to 125°C, 10 =500mA, Vi =26V, Ci =0.33f'F, Co =0.1~ unless otherwise specified) 

Characteristic I Symbol Test Conditions Min. Typ. Max. 

T1 =25°C 17.3 18 18.7 

Output Voltage Vo = 5mA to 1 A Po< 15W 17.1 18 18.9 
= 21 to 33V 

[:.~ 21 to 

360 
33V 

Line Regulation LVo T1=25°C ~ 
=24to 180 

30V 

---Ti:25°c --t---
360 

lo=5mA to 1.5A 
Load Regulation LVo _________ ,, _______ - ----------

Ti=25°C 
180 

lo=250 to 750mA 
----- -------- ------"--------

Quiescent Current Id Ti =25°C 8 
---------- ------------

lo=5mA to 1A 0.5 
Quiescent Current Change Lid 

V 1 =21to33V 

Output Voltage Drift LVo 
lo=5mA -1 

LT 
-------··-------------

Output Noise Voltage eN 8=10Hz to 100KHz 
110 

Ti=25°C 
... ----------·-·-------- --------------------------- ---------- ---- ------------

Supply Voltage Rejection SVR 1=120Hz 53 
-------

Dropout Voltage vd lo=1A 2 
--------·-·- -·----

Output Resistance Ro 1=1KHz 22 
-----·---- - -------

Short Circuit Current lsc 
V 1 =35V 

200 
Ti=25°C 

--------------- -----------

Short Circuit Peak Current lscp T1=25°C 2.1 

•• CJC SAMSUNG SEMICONDUCTOR 
•• 

Unit 

v 

mV 

mV 

mA 

mA 

mV/°C 

dB 

v 
m!J 

mA 

A 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7820C 
(Refer to the test circuits, Ti =0 to 125°C, 10 =500mA, V; =28V, C; =0.33µ,F, C0 =0.1 µF unless otherwise specified) 

Characteristic Symbol Test Conditions 

Ti=25°C 

Output Voltage Vo - lo=5mAto 1A/P0 <15W 
V;=23 to 35V 

=;-

V;=22.5 to 
·- 35V 

Line Regulation 6V0 Ti=25°C 
V;=26to 

32V 

Ti=25°C 
l0 =5mA to 1.5A 

Load Regulatkm 6V0 

Ti=25°C 
10 =250 to 750mA 

Quiescent Current Id Ti=25°C 

10 =.5mA to 1A 
Quiescent Current Change 61d 

V;=23 to 35V 

Output Voltage Drift 
6Vo 

lo=5mA 
6T 

Output Noise Voltage eN B=10Hz to 100KHz 
Ti=25°C 

Supply Voltage Rejection SVR f=120Hz 

Dropout Voltage vd lo=1A 

Output Resistance Ro f=1KHz 

Short Circuit Current lsc 
V;=35V 
Ti=25°C 

Short Circuit Peak Current lscp Ti=25°C 

di SAMSUNG SEMICONDUCTOR ·-

Min~ Typ. Max. 

19.2 20 20.8 

19 20 21 

400 

200 

400 

200 

8 

0.5 

1 

I 

-1 

150 

52 

2 

24 

180 

2.1 

Unit 

v 

mV 

mV 

mA 

mA 

mVl°C 

µ,V 

dB 

v 

mn 

mA 

A 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7824C 
(Refer to the test circuits, Ti =0 to 125°C, 10 =500mA, V; =33V, C; =0.33,,F, Co =0.1,,F unless otherwise specified) 

Characteristic Symbol Test Conditions Min. Typ. Max. Unit 

23 24 25 

Output Voltage 10 = 5mA to 1 A P 0 < 15W 22.8 24 25.2 v 
V; = 27 to 38V I 

t-------------t------t---~----t-------t--------t--------t------

V; = 27 to 480 
38V 

Line Regulation Ti= 25°C f------+--·-· --+-----+----- mV 
V;=30to 240 

36V 
l-------------+-----+----<-----l-------+----+-------+------

480 
Ti=25°C 
lo=5mA to 1.5A 

Load Regulation f---------+-·----+------1-----+ mV 

240 
Ti=25°C 
lo =250 to 750mA 

l-------------+-----+-------1------f------+------+-----j 

Quiescent Current Ti=25°C 8 mA 

l0 =5mA to 1A 0.5 

Quiescent Current Change 
V;=27to 38V 

mA 

1---------------+-----+----------+----+----+------+--·----" 

Output Voltage Drift lo=5mA -1.5 mV/°C 
t------------+-----+-------1--------t-----+--------+------

Output Noise Voltage "N B=10Hz to 100KHz 
Ti=25°C 

170 ,,v 

50 Supply Voltage Rejection 1=120Hz dB SVR 
!------------+------r----------+-------t-------j -·--+----j 

Dropout Voltage Vd 10 =1A 2 V 
t-----------+-------+------->----------+------1---·---+-----j 

Output Resistance R0 1=1KHz 28 m!:J 

V;=35V 
Ti=25°C 

1-----------+-----+-------f-----+------+----+---o 

Short Circuit Current lsc 150 mA 

Short Circuit Peak Current lscp Ti=25°C 2.1 A 

=8 SAMSUNG SEMICONDUCTOR 507 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7805AC 
(Refer to the test circuits, Ti =0 to 125°C, 10 =1A, V; =10V, C; =0.33µF, C0 =0.1µF unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Ti=25°C 4.9 5 5.1 

Output Voltage Vo l0 =5mA to 1A, P0 :515W v 
V; = 7.5 to 20V 

4.8 5 5.2 

V; = 7.5 to 25V, 
7 50 

lo=500mA 

*Line Regulation t..Vo V;=8to 12V 10 50 
mV 

Ti=25°C 
V; = 7.3 to 25V 7 50 

V;=8 to 12V 2 25 

Ti=25°C 
25 100 

l0 =5mA to 1.5A 
*Load Regulation t..Vo 

l0 =5mA to 1A 25 100 
mV 

10 = 250 to 750mA 8 50 

Quiescent Current Id Ti=25°C 4.3 6 mA 

l0 =5mA to 1A 0.5 

Quiescent Current Change t..ld V; =8 to 25V, 10 =500mA 0.8 mA 

V; = 7.5 to 2ov, Ti = 25°C 0.8 

Output Voltage Drift 
t..Vo 

-1.1 mV/°C 
t..T 

Output Noise Voltage •N f=10Hz to 100KHz 
10 

uV 
Ta=25°C Vo 

Supply Voltage Rejection SVR 
f=120Hz, l0 =500mA 

68 dB 
V;=8to18V 

Dropout Voltage vd lo =1A, Ti =25°C 2 v 

Output Resistance Ro f=1KHz 17 mo 

Short Circuit Current lsc V;=35V, Ta=25°C 0.2 A 

Short Circuit Peak Current lscp Ti=25°C 2.2 A 

* Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken 
into account separately. Pulse testing with low duty cycle is used. 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7806AC 
(Refer to the test circuits, Ti =0 to 150°C, 10 =1A. V; =11V, C; =0.33J.tF, C0 =0.1 J.tF unless otherwise specified) 

Characteristic Symbol 

Output Voltage 

*Line Regulation 

*Load Regulation 

Test Conditions 

10 = 5mA to 1A, P0 oS15W 
V;=8.6to21V 

V1=8.6 to 25V, 
lo=500mA 

Min 

5.88 

5.76 

Typ Max 

6 6.12 

6 6.24 

9 60 

V1 =9 to 13V 11 60 

V1=8.3to21V 9 60 
Ti =25°C e------+-------+-------+-------1 

V1=9 to 13V 

Ti=25°C 
l0 =5mA to 1.5A 

10 =5mA to 1A 

3 30 

43 100 

43 100 

10 = 250 to 750mA 16 50 

Unit 

v 

mV 

mV 

1------------1-----+-----------+-----+---·-+--------t------j 
Quiescent Current Ti =25°C 4.3 6 mA 

Quiescent Current Change 

Output Voltage Drift 

Output Noise Voltage •N 

Supply Voltage Rejection SVR 

10 =5mA to 1A 0.5 

V1 =9 to 25V, 10 =500mA 0.8 

v, =8.6 to 21V, Ti =25°C 0.8 

f=10Hz to 100KHz 
T.=25°C 

f=120Hz, l0 =500mA 
V1=9 to 19V 

-0.8 

10 

65 

mA 

mV/°C 

dB 

f-----------1-----+-----------+----+-----l---------+----~-

Dropout Voltage Vd 10 =1A, Ti =25°C 2 V 

Output Resistance R0 f=1KHz 17 mo 
f-----------1-----+-----------+----+----l-----+-----

S ho rt Circuit Current lsc V1 = 35V, T. = 25°C 0.2 A 

Short Circuit Peak Current lscp Ti =25°C 2.2 A 

* Load and line regulation are specified.~! constant junction temperature. Changes in Vo due to heating effects must be taken 
into account separately. Pulse testing with low duty cycle is used. 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7808AC 
(Refer to the test circuits, Ti =0 to 150°C, 10 =1 A, V; =14V, C; =0.33µF, Co=0.1µF unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Ti=25°C 7.84 8 0.16 

Output Voltage Vo 10 = 5mA to 1A, P0 ,;:; 15W v 

V; = 10.6 to 23V 
7.7 8 8.3 

V; = 10.6 to 25V, 
12 80 

l0 =50mA 

*Line Regulation !:i.Vo V; =11to17V 15 80 
mV 

V; =10.4 to 23V 12 80 
Ti=25°C 

V;=11to17V 5 40 

Ti=25°C 45 100 
l0 =5mA to 1.5A 

*Load Regulation !:i.Vo 
l0 =5mA to 1A 45 100 

mV 

10 = 250 to 750mA 16 50 

Quiescent Current Id Ti=25°C 4.3 6 mA 

l0 =5mA to 1A 0.5 

Quiescent Current Change t:i.ld V;=11 to25V, l0 =500mA 0.8 mA 
~----i --

V; =10.6 to 23V, Ti =25°C 0.8 . 
Output Voltage Drift 

t:i.Vo 
-0.8 mV/°C 

t:i.T 

Output Noise Voltage •N f=10Hz to 100KHz 
10 

µV 
Ta=25°C ~ 

Supply Voltage Rejection SVR 
f=120Hz, l0 =500mA 

62 dB 
V; =11.5 to 21.5V 

Dropout Voltage vd lo =1A, Ti =25°C 2 v 

Output Resistance Ro f=1KHz 18 mn 

Short Circuit Current lsc V; = 35V, Ta= 25°C 0.2 A 

Short Circuit Peak Current lscp Ti=25°C 2.2 A 

* Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken 
into account separately. Pulse testing with low duty cycle is used. 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7812AC 
(Refer to the test circuits, Ti =0 to 150°C, 10 =1 A, V; =19V, C; =0.33µF, Co =0.1µF unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Ti=25°C 11.75 12 12.25 

Output Voltage Vo 10 = 5mA to 1 A, P 0 :515W v 

V; = 14.8 to 27V 
11.5 12 12.5 

V; = 14.8 to 30V, 
13 120 

lo=50mA 

*Line Regulation !!>Vo V;=16to 22V 16 120 
mV 

Ti=25°C 
V; =14.5 to 27V 13 120 

V; =16 to 22V 6 60 

Ti=25°C 
46 100 

l0 =5mA to 1.5A 
*Load Regulation AVo 

l0 =5mA to 1A 46 100 
mV 

10 = 250 to 750mA 17 50 

Quiescent Current Id Ti=25°C 4.4 6 mA 

l0 =5mA to 1A 0.5 

Quiescent Current Change Aid V;=15 to 30V, l0 =500mA 0.8 mA 

V; =14.8 to 27V, Ti =25°C 0.8 
--

Output Voltage Drift 
A Vo 

-1 mV/°C AT 

Output Noise Voltage •N 
f=10Hz to 100KHz 

10 
µ,V 

T.=25°C v;; 

Supply Voltage Rejection SVR 
f=120Hz, 10 =500mA 

60 dB 
V; =15 to 25V 

Dropout Voltage vd lo =1A, Ti =25°C 2 v 

Output Resistance Ro f=1KHz 18 mn 

Short Circuit Current lsc V;=35V, T.=25°C 0.2 A 

Short Circuit Peak Current lscp Ti=25°C 2.2 A 

* Load and line regulation are specified at constant junction temperature. Changes in V 0 due to heating effects must be taken 
into account separately. Pulse testing with low duty cycle is used. 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7815AC 
(Refer to the test circuits, Tj =0 to 150°C, lo =1A, V; =23V, C; =0.33/.lF, Co =0.1~ unless otherwise specified} 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Tj=25°C 14.7 15 15.3 

Output Voltage Vo l0 =5mAto 1A, P0 s15W v 

V; = 17.7 to 30V 
14.4 15 15.6 

V; = 17.9 to 30V, 
13 150 

lo=500mA 

*Line Regulation t..Vo V; =20 to 26V 16 150 
mV 

Ti=25°C 
V; =17.5 to 30V 13 150 

V;=20 to 26V 6 75 

Ti=25°C 52 100 
l0 =5mAto 1.5A 

*Load Regulation t..Vo 
l0 =5mA to 1A 52 100 

mV 

10 = 250 to 750mA 20 50 

Quiescent Current Id Tj=25°C 4.4 6 mA 

l0 =5mA to 1A 0.5 

Quiescent Current Change t..ld V; =17.5 to 30V, 10 =500mA 0.8 mA 
r--------

V; =17.5 to 30V, Ti =25°C 0.8 

Output Voltage Drift 
t..Vo 

-1 mV/°C 
t.T 

Output Noise Voltage •N f =10Hz to 100KHz 
10 

E!__ 
Ta=25°C Vo 

Supply Voltage Rejection SVR 
f=120Hz, l0 =500mA 

58 dB 
V; =18.5 to 28.5V 

Dropout Voltage vd lo=1A, Ti=25°C 2 v 

Output Resistance Ro f=1KHz 19 mn 

Short Circuit Current lsc V; = 35V, Ta= 25°C 0.2 A 

Short Circuit Peak Current lscp Ti=25°C 2.2 A 

• Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken 
into account separately. Pulse testing with low duty cycle is used. 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7818AC 
(Refer to the test circuits, Ti =0 to 150°C, 10 =1 A, V; =27V, C; =0.331<F, C0 =0.1~ unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Ti=25°C 17.64 18 18.36 

Output Voltage Vo l0 =5mAto 1A, P0 :515W v 

V;=21to33V 
17.3 18 18.7 

V; = 21 to 33V, 
25 180 

lo=500mA 

*Line Regulation !!>.Vo V;=24to 30V 28 180 
mV 

Ti=25°C 
V; = 20.6 to 33V 25 180 

V;=24to30V 10 90 

Ti=25°C 
55 100 

lo=5mA to 1.5A 

*Load Regulation !!>.Vo 
l0 =5mA to 1A 55 100 

mV 

10 = 250 to 750mA 22 50 

Quiescent Current Id Ti=25°C 4.5 6 mA 

l0 =5mA to 1A 0.5 

Quiescent Current Change !!>.Id V; = 21 to 33V, 10 =500mA 0.8 mA 

V; =21 to 33V, Ti =25°C 0.8 

Output Voltage Drift 
!!>.Vo 

-1 mV/°C 
!!>.T 

Output Noise Voltage •N f =10Hz to 100KHz 
10 Jt'!_ 

T.=25°C Vo 

Supply Voltage Rejection SVR 
f=120Hz, 10 =500mA 

57 dB 
V; =22 to 32V 

Dropout Voltage vd lo =1A, T1 =25°C 2 v 

Output Resistance Ro f=1KHz 19 mfl 

Short Circuit Current lsc V;=35V, T.=25°C 0.2 A 

Short Circuit Peak Current lscp Ti=25°C 2.2 A 

• Load and line regulation are specified at constant junction temperature. Changes in V 0 due to heating effects must be taken 
into account separately. Pulse testing with low duty cycle is used. 
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MC78XXC/MC78XXAC ·SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7824AC 
(Refer to the test circuits, Ti =0 to 150°C, 10 =1 A, V; =33V, C; =0.33µF, C0 =0.1µF unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Ti=25°C 23.5 24 24.5 

Output Voltage Vo 10 = 5mA to 1A, P0 :$15W v 

V; = 27.3 to 38V 
23 24 25 

V; = 27 to 33V, 
31 240 

lo=500mA 

*Line Regulation A.Vo V;=30 to 36V 35 240 
mV 

Ti=25°C 
V; =26.7 to 38V 31 240 

V;=30 to 36V 14 120 

Ti=25°C 
60 100 

l0 =5mAto1.5A 
*Load Regulation A.Vo 

l0 =5mA to 1A 60 100 
mV 

10 = 250 to 750mA 25 50 

Quiescent Current Id Ti=25°C 4.6 6 mA 

l0 =5mA to 1A 0.5 

Quiescent Current Change Aid V; =27.3 to 38V, 10 =500mA 0.8 mA 

V; =27.3 to 38V, Ti =25°C 0.8 

Output Voltage Drift 
A.Vo 

-1.5 mV/°C 
AT 

Output Noise Voltage •N f =10Hz to 100KHz 
10 }"!_ 

Ta=25°C Vo 

Supply Voltage Rejection SVR 
f=120Hz, l0 =500mA 

54 dB 
V; =28 to 38V 

Dropout Voltage vd lo=1A, Ti=25°C 2 v 

Output Resistance Ro f=1KHz 20 mo 

Short Circuit Current lsc V; = 35V, T. = 25°C 0.2 A 

Short Circuit Peak Current lscp Ti=25°C 2.2 A 

* Load and line regulation are specified at constant junction temperature. Changes in V 0 due to heating effects must be taken 
into account separately. Pulse testing with low duty cycle is used. 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

DC parameters 

~ 

1 3 
-0 v: MC78XXC 
v 

2 

:;:Ci Co* 
0.33µF 0.1µF 

·1n Fig. 3 

Lord regulation 

MC78XXC 
3 

I 2 

JLVo Vi 
0.33µF 

2N6121 Vo - OV 
OREO. 30µ5 

Fig. 4 

Ripple rejection 

5.Hl 3 
MC78XXC 

RL 
Vi 0.33µF 

2 Vo 

470µF 

+ 
120Hz 

Fig. 5 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT 

Fixed output regulator· 

+Vi 

Notes: 

@ 

0.33µF 

MC78XXC 

2 

3 

Fig. 6 

® 

O.lµF 

Vo Vi 

(1) To specify an output voltage, substitute voltage value for''XXG'.' 
(2) Although no output capacitor is needed for stability, it does 

improve transient response. 
(3) Required if regulator is located an appreciable distance from 

power supply filter. 

Circuit for increasing output voltage 

3 
MC78XXC 

+Vi Vo +Vi 

2 0.1 Rl ! Id 
µF 

R2 

Fig. 8 

IR1 ?:Sid 
Vo =Vxx (1+R2/R1)+ld R2 

c8 SAMSUNG SEMICONDUCTOR 

Constant current regulator 

3 
MC78XXC 0 

f 
Al Vxx 

O.lµF 

11 10 

0.33µF 

Fig. 7 

lo=vxx+ld 
R1 

Adjustable output regulator (7 to 30V) 

3 
MC7805C 

Vo 
2 

6 
0.lµF 

0.33µF 
10k{) 

Fig. 9 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT (continued) 

0.5 to 10V regulator High current voltage regulator 

01 80536 
MC7805C 

13V<Vi Vo +Vi 
<25V R4 

2 9100 101 

C1 

1 0.33µF 
vxx. R1 

C2 
31l 

0.1µF 

6 

3 

lo Vo 
MC78XXC 

2 0.1µF 

-7V<'li<-17V 

R1= VsEa1 

Fig.10 Fig. 11 

I High output current with short circuit protection Tracking voltage regulator 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT (continued) 

Split power supply ( ± 15V - 1A) Negative output voltage circuit 

Vo 
3 

MC7815C 
+20V +15V 

2 
0.1µF 

2 

3 
MC78XXC 

1N4001 

-20V 2 MC7915C 
3 -15V 

Fig.14 Fig. 15 

Switching regulator High input voltage circuit 

2N3789 1mH VIN 3 
MC78XXC 

+Vi Vo +Vi Vo 

2 

R 

0.331'F 0.1µF 

3 
MC78XXC 2000µF Z2 

+ 
10µF 

2 

+ 
2000µF 

VIN = Vi - (Vz + VBE) 

Fig.16 Fig_ 17 
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MC78XXC/MC78XXAC SERIES 

APPLICATION CIRCUIT (continued) 

High input voltage circuit 

VIN 

+Vi 
M78XXC 

2 

Ro 0.33µF 0.1µF 

Fig. 18 

High input and output voltage 

MC78XXC 
3 

+Vi Vo 

2 
D 

VZ1 

Fig. 20 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

,... 
~ 

+Vi 

+Vi 

High output voltage regulator 

1 3 _,.. 
MC78XXC v 

2 -
'* 

:;: 
'"T"0.33µF 0.1µF 

l Fig. 19 

Reducing power dissipation with dropping resitor 

R VIN 
MC78XXC 

0.33µF 

R= V; (minrVxx-VoROP (max) 

lo (max) +lo (max) 

2 
Id 

3 Vo 

lo Vo 

0.1µF RL 

Fig. 21 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT (continued) 

Remote shuntdown 

+Vi 

LOGIC 
INPUT 

01 3 
MX78XXC 

.,~T 

----' 

Fig. 22 

Vi 

Vo 

Power AM modulator 
(unity voltage gain, lo ~ 1M 

MC78XXC 

2 

0.33µF 560 

3 Vo /'\ /'\ Vo~ 
vxx vv 

_f"\~V-.-- MOdulation 

Signal 

Fig. 23 

Note: The circuit performs well up to 100 KHz. 

Adjustable output voltage with temperature compensation 

MC78XXC 
+Vi 

2 

01 

+ 

3 

c 

R1 ! Vxx 

02 

Fig.~4 

Vo 

Note: 02 is connected as a diode in order to compensate the 
variation of the 01 VBE with the temperature. C allows a 
slow rise-time of the Vo 

R2 
Vo=Vxx (1+ 1f,) + Vee 
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT (continued) 

Light controllers (Vo min=Vxx +VaE) 

<a> 

3 
MC78XXC 

Vi 

2 

Fig. 25 

Vo falls when the light goes up 

Protection against input short-circuit with high 
capacitane loads 

MC78XXC 
Vi 

2 + 

Fig. 26 

(b) 

Vo Vi 

Vo 

Applications with high capacitance loads and an output voltage 
greater than 6 volts need an external diode (see fig. 26) to protect 
the device against input short circuit. In this case the input voltage 
falls rapidly while the output' voltage decreases showly. The 
capacitance discharges by means of the Base-Emitter junction of 
the series pass transistor in the regulator. If the energy is sufficiently 
high, the transistor may be destroyed. The external diode by-passes 
the current from the IC to ground. 
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MC78XXC 
Vo 

2 

Vo rises when the light goes up 
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MC78LXXAC LINEAR INTEGRATED CIRCUIT 

3-TERMINAL POSITIVE VOLTAGE 
REGULATORS 
These regulators employ internal current-limiting and thermal-shutdown, 
making them essentially indestructible. If adequate heat sinking is provid­
ed, they can deliver up to 100mA output current. They are intended as 
fixed voltage regulators in a wide range of applications including local 
or on-card regulation for elimination of noise and distribution problems 
associated with single-point regulation. In addition, they can be used with 
power pass elements to make high-current voltag.e regulators. The 
MC78LXXC used as a Zener diode/resistor combination replacement, 
offers an effective output impedance improvement of typically two orders 
of magnitude, along with lower quiescent current and lower noise. 

FEATURE 
• Output current up to 100mA. 
• No external components. 
• Internal thermal overload protection. 
• Internal short circuit current limiting. 
• Available in JEDEC T0-92. 
•Output voltages of SV, 6.2V, 8.2V, 9V, 12, 15V. 
• Output voltage tolerances of ± 5% over the temperature range. 

C1 

C3 10pF 

010 

z. 5.&/ 
011 

R4 
0.SOSK 

c8 SAMSUNG SEMICONDUCTOR 

T0-92 Unit: mm 

R21 R23 
1K 3.311 

it ~t ~f ~~ Rs 

R6 
12.078K 

if;t~t~t 
012 

• 
Rs 
0.634K 
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MC78LXXAC LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol Value Unit 

Input Voltage V1 35 v 
Operating Junction Temperature Range Topr 0-+125 oc 
Storage Temperature Range Tstg -65- +150 oc 

MC78L05AC (Note 2) 

ELECTRICAL CHARACTERISTICS 
V1N =10V, louT =40mA, 0°C:STj :S 125°C, C1N =0.33µF, CouT =0.1µF, unless otherwise specified. (Note 1) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Output Voltage Vo Tj=25°C 4.8 5.0 5.2 v 
7V:SV1N:S20V 55 150 mV 

Line Regulation l:lVo Tj=25°C 
8V:SV1N:S20V 100 mV 45 

1mAslouT:S100mA 11 60 mV 
Load Regulation l:lVo Tj=25°C 

1mAslouT:S40mA mV 5.0 30 

7V:SV1N:S20V 1mA :s; louT s40mA 4.75 5.25 v I 
Output Voltage Vo 7V :S V1N :SVmax 

(Note3) 
1mA:s; louT:S70mA 4.75 5.25 v 

Quiescent Current lo 2.0 5.5 mA 

Quiescent Current 1 with line !:lie 8V:SV1N:S20V 1.5 mA 

Change l with load !:lie 1mA:SlouT:S40mA 0.1 mA 

Output Noise Voltage "N Ta=25°C, 10Hzsfs100kHz 40 µ.V 

Temperature Coefficient of VouT Vo 

T louT=5mA -0.65 mV/°C 

Ripple Rejection SVR f= 120Hz, 8V:SV1N:S 18V, Tj = 25°C 41 49 dB 

Dropout Voltage Vo Tj=25°C 1.7 v 
Peak Output/Short-Circuit Current lsc Tj=25°C 140 mA 
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MC78LXX LINEAR INTEGRATED CIRCUIT 

MC78L62AC ELECfRICAL CHARACfERISTICS 
V1N =12V, louT =40mA, 0°C sTj:;;; 125°C, C1N =0.33µF, CouT =0.1 µF, unless otherwise specified. (Note 1) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Output Voltage Vo Tj=25°C 5.95 6.2 6.45 v 
9V:;;; V1N:;;; 20V 65 175 mV 

Line Regulation tNo Tj=25°C 
9V:;;; V1N:;;; 20V 55 125 mV 

1mAs louTs100mA 13 80 mV 
Load Regulation /!,,Vo Tj=25°C 

1mA:;;; louT:S40mA 6.0 40 mV 

8.5V:;;; V1N:;;; 20V 1mAs louT:S40mA 5.90 6.5 v 
Output Voltage Vo 8.5V :S VIN :S V max 

1mA:;;; louTs70mA v 
(Note 3) 

5.90 6.5 

Quiescent Current lo 2.0 5.5 mA 

Quiescent Current l with line fj,Jo av:;;; V1N:;;; 20V 1.5 mA 

Change l with load fj,Jo 1mAslouT:S40mA 0.1 mA 

Output Noise Voltage •N Ta= 25°C, 10Hzsf:;;; 100kHz 50 µV 

Temperature Coefficient of VouT Vo - louT=5mA -0.75 mV/°C 
T 

Ripple Rejection SVR f=120Hz,8VsV1N:S20V, Tj=25°C 40 46 dB 

Dropout Voltage Vo Tj=25°C 1.7 v 
Peak Output/Short-Circuit Current lsc Tj=25°C 140 mA 

MC78L82AC ELECfRICAL CHARACfERISTICS 
V1N =14V, louT =40mA, 0°C sTj:;;; 125°C, C1N =0.33µF, CouT =0.1µF, unless otherwise specified. (Note 1) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Output Voltage Vo Tj=25°C 7.87 8.2 8.53 v 
11V:;;; V1N :S 23V 80 17~ mV 

Line Regulation /!,,Vo Tj=25°C 
12V:SV1N:S23V 70 125 mV 

1mA:;;; louT:S100mA 15 80 mV 
Load Regulation /!,,Vo Tj=25°C 

1mA:;;; louT:S40mA 8.0 40 mV 

11 V :;;; V1N :;;; 23V 1 mA:;;; louT s40mA 7.8 8.5 v 
Output Voltage Vo 11V :SV1N :SVmax 

(Note3) 
1mA:;;; louT:S70mA 7.8 8.6 v 

Quiescent Current lo 1.5 mA 

Quiescent Current l with line /!,,lo 12V:;;; V1N:;;; 23V 1.5 rTiA 

Change J with load /!,,lo 1 mA:;;; louT s40mA 0.1 mA 

Output Noise Voltage •N Ta=25°C, 10Hzsfs100kHz 60 µV 

Temperature Coefficient of VouT Vo - louT=5mA -0.8 mV/°C 
T 

Ripple Rejection SVR f=120Hz, 12VsV1N:S22V, Tj=25°C 39 45 dB 

Dropout Voltage Vo Tj=25°C 1.7 v 
Peak Output/Short-Circuit Current lsc Tj=25°C 140 mA 
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MC78LXX LINEAR INTEGRATED CIRCUIT 

MC78L09AC ELECTRICAL CHARACTERISTICS 
V1N =15V, lour =40mA, 0°C ::;Tj s 125°C, C1N =0.33,uF, Cour =0.1,uF, unless otherwise specified. (Note 1) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Output Voltage Vo Tj=25°C 8.64 9.0 9.36 v 
11.5V :5 V1N :5 24V 90 200 mV 

Line Regulation !:>.Vo Tj=25°C 
13V :5 V1N :5 24V 100 150 mV 

1mAs lour:5100mA 20 90 mV 
Load Regulation !:>.Vo Tj=25°C 

1mA:5 lour:540mA 10 40 mV 

11.5V :5 V1N :5 24V 1 mA s lour :s;40mA 8.55 9.45 v 
Output Voltage Vo 11.5V :5V1N :5Vmax 

(Note 3) 
1mAs lour:570mA 8.55 9.45 v 

Quiescent Current ID 2.1 5.5 mA 

Quiescent Current l with line !:>.ID 11.5V :5 V1N :5 24V 1.5 mA 

Change J with load !:>.ID 1 mA :5 lour :540mA 0.1 mA 

Output Noise Voltage •N T.=25°C, 10Hz:s;f:s;100kHz 70 ,,v 

Temperature Coefficient of Vo~r Vo 
- lour=5mA -0.9 mV/°C 
T 

Ripple Rejection SVR f=120Hz, 15V:5V1N:525V, Tj=25°C 38 44 dB 

Dropout Voltage VD Tj=2§°C 1.7 v 
Peak Output/Short-Circuit Current lsc Tj=25°C 140 mA 

MC78L 12AC ELECTRICAL CHARACTERISTICS 
V1N =15V, lour=40mA, 0°C::;Tj s 125°C, C1N =0.33,uF, Gour =0.1,uF, unless otherwise specified. (Note 1) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Output Voltage Vo Tj=25°C 11.5 12 12.5 v 
f--------------t-----+------~--------t----+----+----+------~ 

14.5V:5V1N:527V 120 250 mV 
Line Regulation t.V0 Tj=25°C r---------+----t---+-----+--------1 

16V::5V1N::527V 100 200 mV 
l-------------+-----1--------1-------~----l----+---I----~ 

Load Regulation !:>.Vo Tj=25°C 
1mA:s;l0 ur:5100mA 20 100 mV 
r---------+----t---+-----+-----~ 

1mAslour::540mA 10 50 mV 
f----------~----t-----+--------+---------t----+----+----+--~---1 

14.5V::5V1Ns27V 1mAslour::540mA 10 50 V 

Output Voltage Vo 

Quiescent Current ID 

14.5V ::5V1N :5Vmax 1mAs lour:570mA 
(Note 3) 

11.4 12.6 v 

2.1 5.5 mA 

Quiescent Current 1 with line !:>.lo 16V:s;V1N::527V 1.5 mA 
Change Jr-w-it-h-lo_a_d_,__!:>._1_

0
_-+--1-m_A_:s;_lo-ur_s_4_0_m_A ________ -t---+-----+-0-.1----+---m-A-

I OutputNoiseVoltage eN Ta=25°C, 10Hz:s;fs100kHz 80 ,,v 

Temperature Coefficient of Vour Vo 

T 
lour=5mA -1.0 mV/°C 

Ripple Rejection SVR f = 120Hz, 15V ::5 V1N ::5 25V, Tj = 25°C 37 42 dB 

Dropout Voltage Vo Tj=25°C 1.7 V 
c-------------+----+------------------+----+----+----+----1 

Peak Output/Short-Circuit Current lsc Tj=25°C 140 mA 
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MC78LXX LINEAR INTEGRATED CIRCUIT 

MC78L15AC 
ELECTRICAL CHARACTERISTICS 
V1N =23V, lour =40mA, 0°C :s;Tj :s; 125°C, C1N =0.33µF, Gour =0.1µF, unless otherwise specified. (Note 1) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Output Voltage Vo Tj=25°C 14.4 15 15.6 v 
17.5V :s; V1N :s; 30V 130 300 mV 

Line Regulation tNo Tj=25°C I---
20V :s; V1N :s; 30V 110 250 mV 

1mAs;lour:s100mA 25 150 mV 
Load Regulation tNo Tj=25°C 

1mAs; lour:s40mA 12 75 mV 

17.SV s; V1N :s; 30V 1mA:s; lours;40mA 14.25 15.75 v 
Output Voltage Vo 

+-
17.5V:sV1N:5Vmax 
(Note2) 

1mAs; lour:s70mA 14.25 15.75 v 

Quiescent Current lo 2.2 5.5 mA 

Quiescent Current j with line filo 20V s; V1N s; 30V 1.5 mA 

Change J with load filo 1mA s; lour :s;40mA 0.1 mA 

Output Noise Voltage eN T.=25°C, 10Hz:s;f:s;100kHz 90 µV 

Temperature Coefficient of Vour Vo 
- lour=5mA -1.3 mV/°C 

T 

Ripple Rejection SVR f=120Hz, 18.5Vs;V1N:528.5V, Tj=25°C 34 39 dB 

Dropout Voltage Vo Tj=25°C 1.7 dB 

Peak Output/Short-Circuit Current lsc Tj=25°C 140 mA 

Notes 
1. The maximum steady state usable output current and input voltage are very dependent on the heat sinking and/or 

lead length of the package. The date above represent pulse test conditions with junction temperatures as indicated at 
the initiation of tests. 

2. Power dissipation :s; 75W. 

TVPIC'.AL PERFORMANCE CURVES 

QUIESCENT CURRENT AS A FUNCTION OF 
INPUT VOLTAGE 

--' t 
s.o --L-~i -----t---~-+-__, 

t---+---+--+--1---+-+---+---1-

5.0 10 15 20 25 30 

INPUTVOLTAGE - V 
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0.5 1---+----+-+---+--~-+----+-+---+-----l 
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MC78LXX 

QUIESCENT CURRENT AS A 
FUNCTION OF TEMPERATURE 

4.2 J_ _I_ 

4.0 f--+MC78L05AC-+--I---+·- ---t----1---+---l 

l'bJ 
~3B ~ I a&f---+--+--+--+-"'..._...+N--+--+----!r--+----l 

6 bJ i a4 ~ 

~ a2 t--+--+--+--+---+--+--+---+--'~,..__.,~ 
V1N-10V ao t--t--VouT =5V 
IOlUT:a401mA 

m ... 
I 

2s._____. _ __.__ _ _.__---''----'---'---"-----'---'--~ 
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AMBIENT TEMPERATURE - °C 
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LINEAR INTEGRATED CIRCUIT 

DROPOUT CHARACTERISTICS 
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MC78LXX LINEAR INTEGRATED CIRCUIT 

Design' Considerations 

The MC78L series regulators have thermal overload. protection from excessive power, internal short-circuit protection which 
limits each circuit's maximum current, and output transistor safe-area protection for reducing the output current as the voltage 
across each pass transistor is increased. 

Although the internal power dissipation is limited, the junction temperature must be kept below the maximum specified 
temperature (125°C) in order to meet data sheet specifications. To calculate the maximum junction temperature or heat sink 
required, the following thermal resistance values should be.used: 

Thermal Considerations 
The T0-92 molded package manufactured by SST is capable of unusually high power dissipation due to the lead frame 

design. However, its thermal capabilities are generally overlooked because of a lack of understanding of the thermal paths 
from the semiconductor junction to ambient temperature. While thermal resistance is normally specified for the device mounted 
1cm above an infinite heat sink, very little has been mentioned of the options available to improve on the conservatively rated 
thermal capability. 

An explanation of the thermal paths of the T0-92 will allow the designer to determine the thermal stress he is applying 
in any given application. 

The T0-92 Package 

The T0-92 package thermal paths are complex. In addition to the path through the molding compound to ambient tem­
perature, there is another path through the pins, in parallel with the case path, to ambient temperature, as shown in Figure 1. 

The total thermal resistance in I.his model is then: 

()JA =(0Jc + OcA) (OJL +()LA) 
()JC+ (}CA+ ()JL +()LA 

Where: OJc =thermal resistance of the case between the regulator die and a point on the case directly above the die location. 
OcA =thermal resistance between the case and air at ambient temperature. 
IJJL =thermal resistance from transistor die through the collector lead to a point 1/16 inch below the regulator 

case. 
()LA= total thermal resistance of the collector-base-emitter pins to ambient temperature. 
IJJA =junction to ambient thermal resistance. 

T0-92 THERMAL EQUIVALENT CIRCUIT 

Ti 

OJC 8JL 

T0-92 THERMAL EQUIVALENT CIRCUIT 
{PIN AT OTHER THAN AMBIENT 
TEMPERATURE) 

Ti 

8JL 
8JC 

8LS I PE(WATTS) 

8CA OLA PE(WATTS) 8CA 
8SA 

Ta Ta 

Fig. 1 Fig. 2 
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MC78LXX LINEAR INTEGRATED CIRCUIT 

Methods of Heat Sinking 
With two external thermal resistances in each leg of a parallel network available to the circuit designer as variables, he 

can choose the method of heat sinking most applicable to his particular situation. To demonstrate, consider the effect of placing 
a small 72°C/W flag type heat sink, such as the Staver F1-7D-2, on the 78LXX molded case. The heat sink effectively replaces 
the OcA (Figure 2) and the new thermal resistance, ff JA =145°C/W (assuming, 125 inch lead length) 

The net change of 15°C/W increases the allowable power dissipation to 0.86W with an inserted cost of 1-2 cents. A still 
further decrease in OJA could be achieved by using a heat sink rated at 46°C/W, such as the Staver FS-7A. Also, if the case 
sinking does not provide an adequate reduction in total OJA, the other external thermal resistance, OLA, may be reduced by 
shortening the lead length from package base to mounting medium. However, one point must be kept in mind. The lead thermal 
path includes a thermal resistance, OsA. from the pins at the mounting point tci ambient, that is, the mounting medium, OLA 

is then equal to OLs + OsA· The new model is shown in Figure 2. · 
In the case of a socket, ()SA could be as high as 270°C/W, thus causing a net increase in OJA and a consequent decrease 

in the maximum dissipation capability. Shortening the lead length may return the net OJA to the original value, but pin sinking 
would not be accomplished. 

In those cases where the regulator is inserted into a copper clad printed circuit board, it is advantageous to have a maximum 
area of copper at the entry points of the pins. While it would be desirable to rigorously define the effect of PC board copper, 
the real world variables are too great to allow anything more than a few general observations. 

The best analogy for PC board copper is to compare it with parallel resistors. Beyond some point, additional resistors are 
not significantly effective; beyond some point, additional copper area is not effective. 

HIGH DISSIPATION APPLICATIONS 

_ __,..,.,...~--.-----< MC78LXXAC 
R1 

R1 
240{) 

C1 

V1 
VIN --VW~---..-----1 

C1 
0.33~F 
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C2 
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IL 
10-30mA 

AL 

AL 
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MC78LXX LINEAR INTEGRATED CIRCUIT 

When it is necessary to operate a MC78LXXAC regulator with a large input-output differential voltage, the addition of series 
resistor A1 will extend the output current range of the device by sharing the total power dissipation between A1 and the 
regulator. 

V1N (Min)-VouT-2.0V 
R1~-------

Where la is the regulator quiescent current. 
Regulator power dissipation at maximum input voltage and maximum load current is now 

Po(Max) =(V1-VouT) IL(Max) +V1 la 
where 
V1 =V1N(Max)-(IL(Max)+la) R1 

The. presence of R1 will affect load regulation according to the equation: 

load regulation (at constant V1N) 
=load regulation (at constant V1) 
+(line regulation, mV per V) 
x(R1)x(lllL). 

As an example, c.onsider a 15V regulator with a supply voltage of 30 ± 5V, required to supply a maximum load current of 
30mA. 10 is 4.3mA, and minimum load current is to be 10mA. 

R1 = (25-15-2) V ~::2400 
(30+4.3) mA 34.3mA 

V1 =35-(30+4.3).24=35-8.2=26.8V 
Po(Max) =(26.8-15) 30+26.8 (4.3) 

=354+115 
=470mW, which permit operation up to 70°C in most applications. 
Line regulation of this circuit is typically 110mV for an input range of 25- 35V at a constant load current; i.e. 11mV/V 

Load regulation =constant v, load regulation (typically 10mV, 10- 30mA IL) 
+(11mV/V)x0.24x20mA (typically 53mV) 
=63mV for a load current change of 20mA at a constant V1N of 30V. 

Notes 

INPUT------..-----; 
C1 

0.33µF 
NITTE2 

MC78LXXAC 
NOTE 1 

2 

1 . To specify an output voltage, substitute voltage value for "00". 

3 

0.1µF 
NOTE2 

2. Bypass Capacitors are recommended for optimum stability and transient response and should be located as close as 
possible to the regulator. 
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MC78MXXC SERIES LINEAR INTEGRATED CIRCUIT 

3-TERMINAL O.SA POSITIVE 
VOLTAGE REGULATORS 
The MC78MXXC series of three-terminal positive regulators is available 
T0-220 package with several fixed output voltages, making it useful in 
a wide range of applications. These reglators can provide local on-card 
regulation, eliminating the distribution problems associated with single 
point regulation. Each type employs internal current limiting, thermal 
shut-down and safe area protection, making it essentially indestructible. 
If adequate heat sinking is provided, they candeliver over 0.5A output 
current. Although designed primarily as fixed voltage regulators, these 
devices can be used with external components to obtain adjustable 
voltages and currents. 

FEATURES 
• Output Current up to 0.5A 
• Output Voltages of 5; 6; 8; 10; 12; 15; 18; 20; 24V 
• Thermal Overload Protection 
• Short Circuit Protection 
• Output Transistor SOA Protection 

BLOCK DIAGRAM 

IN PUT 
0-
1 

CURRENT 
GENERATOR 

STARTING REFERENCE ERROR 
CIRCUIT 

t-- VOLTAGE 
~ 

AMPLIFIER 
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Fig. 2 
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.MC78MXXC SERIES LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol value Unit 

DC Input Voltage (for Va =5 to 18V) V; 35 v 
(for Va =20, 24V) V1 40 v 

Thermal Resistance Junction-Case O~c 5 °C/W 
Junction-Air Qi·• 70 °C/W 

Operating Junction Temperature Tapr 0- + 150 oc 
Storage Temperature Tst9 -65-+150 oc 

SCHEMATIC DIAGRAM 

Fig. 1 
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MC78MXXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC78M05C 
(Refer to the test circuits, Ti =25°C, 10 =350mA, V; =10V, unless otherwise specified, C; =0.33µF, Co =0.1 µF) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

4.8 5 5.2 

Output Voltage Vo 
r--- v lo= 5 to 350mA 4.75 5 5.25 

V; = 7 to 20V 
f-~--------··--·-------·-r--- -· ----

V;=7to 100 
25V 

Line Regulation 6Vo l0 =200mA mV 
V,=8to 50 

25V 

lo= 5mA to 0.5A 100 
Load Regulation 6V0 mV 

lo =5mA to 200mA 50 

Quiescent Current Id 6 mA 

lo =5mA to 350mA 0.5 

Quiescent Current Change 61d l0 =200mA 0.8 mA 

V;=8to 25V 

Output Voltage Drift 
6V0 l0 =5mA 

-0.5 mV/°C 
6T Ti =0 to 125°C 

Output Noise Voltage eN B=10Hz to 100KHz 40 µV 

Supply Voltage Rejection SVR 
f= 120Hz lo=300mA 62 

dB 
V;=8 to 18V 

I 
Dropout Voltage vd 2 v 

Short Circuit Current lsc V,=35V 300 mA 

Short Circuit Peak Current lscp 700 mA 
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MC78MXXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC78M06C 
(Refer to the test circuits, Ti =25°C, lo =350mA, V; =11V unless otherwise specified, G; =0.33µF, C0 =0.1 µF) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

5.75 6 6.25 

Output Voltage Vo 10 = 5 to 350mA 5.7 6 6.3 v 

V;=8to21V I 
V;=8 to 

+ 
100 

25V 
Line Regulation 6Vo lo=200mA mV 

V;=9 to 50 
25V 

lo= 5mA to 0.5A 120 
Load Regulation 6Vo mV 

10 =5mA to 200mA 60 

Quiescent Current Id 6 mA 

lo =5mA to 350mA 0.5 

Quiescent Current Change 61d l0 =200mA 0.8 mA 

V;=9 to 25V I 

Output Voltage Drift 
6Vo lo=5mA 

-0.5 mV/°C 
6T Ti =0 to 125°C 

Output Noise Voltage eN B=10Hz to 100KHz 45 µV 

Supply Voltage Rejection SVR 
f= 120Hz lo=300mA 59 

dB 
V;=9to 19V 

---I 
Dropout Voltage vd· 2 v 

·--I 

Short Circuit Current lsc V;=35V 270 mA 

Short Circuit Peak Current lscp 700 mA 
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MC78MXXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC78M08C 
(Refer to the test circuits, Ti =25°C, lo =350mA, V; =14V, unless otherwise specified, C; =0.33µ,F, C0 =0.1 µ,F) 

Characteristic Symbol Test Conditions 

-·----------·------ - . 
Output Voltage lo= 5 to 350mA 

V; = 10.5 to 23V 

.. rV·1051o 
25V 

lo=200mA -
c= 11 to 

25V 
-------------- _, ____________ 

Line Regulation 

Load Regulation 
lo= 5mA to 0.5A 

10 = 5mA to 200mA 
------------------+-------- --- --1-------

Quiescent Current 
----------- --- ------

10 = 5mA to 350mA 
" --------·- -- '"'"""--" 

Quiescent Current Change 6 Id l0 =200mA 

V; = 10.5 to 25V 
--~-------------- ,, ____ , ____ ---- --

lo=5mA 
Ti =0 to 125°C 

Output Voltage Drift 
--------------- -----

No«se Voltage B=10Hz to 100KHz 
----- ·-----···-- ______ ,, ___ -- -

f= 120Hz lo=300mA 
V;=11.5to21.5V 

SVR Supply Voltage Rejection 

Dropout Voltage 

V1=35V 

Short Circuit Peak Current lscp 

c8 SAMSUNG SEMICONDUCTOR 

Min 

7.7 

7.6 

-

_ __ ,_., _________ 

-----

56 

Typ 

8 

8 

-0.5 
----·-----------

52 -- __ ,, _______ 

2 

250 

700 

Max 

8.3 
- ------------

8.4 

100 

50 

160 

80 

6 

0.5 -1 

o•-1 
------···-----

Unit 

v 

mV 

mV 

---------

mA 

mA 

mV/°C 

µ,V 
---- .. -------

dB 

v 

mA 

mA 
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MC78MXXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS KA78M15C 
(Refer to the test circuits, Ti =25°C, lo =350mA, V; =23V unless otherwise specified, C; =0.33/LF. C0 =0.1µF) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

14.4 15 15.6 

Output Voltage Vo 10 = 5 to 350mA 14.25 15 15.75 v 

V; = 17.5 to 30V 

V;= 17.5 to 100 
30V 

Line Regulation 6Vo l0 =200mA mV 
V; = 20 to 50 

30V 
r----

10 = 5mA to 0.5A 300 
Load Regulation 6Vo mV 

10 = 5mA to 200mA 150 
·-

Quiescent Current Id 6 mA 
-~··· 

lo =5mA to 350mA 0.5 

Quiescent Current Change 61d l0 =200mA 0.8 mA 

V;= 17.5 to 30V I 

Output Voltage Drift 
6Vo lo=5mA 

-1 mV/°C 
6T Ti =0 to 125°C 

-~ 

Output Noise Voltage eN B=10Hz to 100KHz 90 /Lv 

Supply Voltage Rejection SVR 
f= 120Hz lo=300mA 54 

dB 
V; =18.5 to 28.5V 

Dropout Voltage vd 2 v 
--t--~-

Short Circuit Current lsc V;=35V 240 mA 
---

Short Circuit Peak Current l~cp 700 mA 
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MC78MXXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS KA78M18C 
(Refer to the test circuits, Ti =25°C, lo =350mA, V; =26V, unless otherwise.specified, C; =0.33µF, Co =0.1 µF) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

17.3 18 18.7 

Output Voltage Vo 10 = 5 to 350mA 17.1 18 18.9 v 

V; = 20.5 to 33V 

V;=21 to 100 
33V 

Line Regulation 6. Vo l0 =200mA mV 
V;=24to 50 

33V 

10 = 5mA to 0.5A 360 
Load Regulation 6Vo mV 

lo=5mA to 200mA 180 

Quiescent Current Id 6 mA 

lo =5mA to 350mA 0.5 

Quiescent Current Change 6.ld l0 =200mA 0.8 mA 

V;=21to33V 

Output Voltage Drift 
6. Vo l0 =5mA 

-1.1 mV/°C 
6.T Ti =0 to 125°C 

Output Noise Voltage eN B=10Hz to 100KHz 100 µV 

Supply Voltage Rejection SVR 
f= 120Hz l0 =300mA 53 

dB 
V;=22to 32V 

I 
Dropout Voltage vd 2 v 

Short Circuit Current lsc V;=35V .240 mA 

Short Circuit Peak Current lscp 700 mA 
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MC78MXXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS KA78M20C 
(Refer to the test circuits, Ti =25°C, lo =350mA, V; =29V, unless otherwise specified, C; =0.33µF, C0 =0.1µF) 

Characteristic Symbol 

Output Voltage 

Test Conditions 

10 = 5 to 350mA 

V;=23 to 35V 

Min 

19.2 

19 

Typ Max Unit 

20 20.8 

20 21 v 

c-------------j-------j-----~-----r-------t-------j----- ---+-------

Line Regulation 

V; = 23 to 
35V 

10 = 200mA f--------+-1 
V;=24 to 

35V 

100 

mV 
50 

f------------+---~+--~---"-----+------------1---~-+------I 

Load Regulation 
10 = 5mA to 0.5A 400 

mV 
l0 =5mA to 200mA 200 

f------------+----+----------+--------+-------+-------------------t----
Quiescent Current 

Quiescent Current Change 

10 =5mA to 350mA 

l0 =200mA 
V;=23 to 35V 

6 mA 

0.5 

0.8 --1 mA 

r----------------+r-----+------------·---f-----------+------+--------+-------

mV/°C 
lo=5mA 
Ti =0 to 125°C 

Output Voltage Drift -1.1 
r-----------+--------+-----------+-----+-------j----------t------

Output Noise Voltage 8=10Hz to 100KHz 110 µV 

Supply Voltage Rejection SVR 

Dropout Voltage 

f= 120Hz lo=300mA 
V;=24to 34V 

53 
----+----------! 

dB 

2 v 

Short Circuit Current V;=35V 240 
r-----------+-------+-----------!----+-------l-----1------

mA 

Short Circuit Peak Current fscp 700 mA 

c8 SAMSUNG SEMICONDUCTOR 538 



MC78MXXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS KA78M24C 
(Refer to the test circuits, T1 =25°C, lo=350mA, V; =33V, unless otherwise specified, C; =0.33µF, Co=0.1µF) 

Characteristic Symbol Test Conditions Min Typ Max 

23 24 25 

Output Voltage Vo lo = 5 to 350mA 22.8 24 25.2 v 

V;=27to38V 

V;=27to 100 
38V 

Line Regulation 6Vo l0 =200mA mV 
V; =28 to 50 

38V I 
lo= 5mA to 0.5A 480 

Load Regulation 6Vo mV 
lo=5mA to 200mA 240 

Quiescent Current Id 6 mA 

lo =5mA to 350mA 0.5 

Quiescent Current Change 61d l0 =200mA 0.8 mA 

V;=27to38V 

Output Voltage Drift 
6Vo l0 =5mA 

-1.2 mV/°C 
6T T1 =0 to 125°C 

Output Noise Voltage eN B=10Hz to 100KHz 170 µV 

Supply Voltage Rejection SVR 
f = 120Hz 10 =300mA 50 

dB 
V;=28to38V 

I 
Dropout Voltage vd 2 v 

Short Circuit Current lsc V;=35V 240 mA 

Short Circuit Peak Current lscp 700 mA 
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MC78MXXC SERIES LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT 

Fixed output regulator Costant current regulator 

MC78MXXC ,_3_._....___,u Vo Vi 

2 

Fig. 3 

Notes: 
(1) To specify an output voltage, substitute voltage value for "XX". 
(2) Although no output capacitor is needed for stability, it does 

improve transient response. 
(3) Required if regulator is located an appreciable distance from 

MC78MXXC 

Id~ 2 

3 

Fig. 4 

power supply filter. Adjustable output regulator (7 to 30V) 

Circuit for increasing output voltage 

vxx 

MC78M05C ._3----+-----<>-----<> 
+Vi 

3 
+Vi < >------1 MC78MXXC 

R1 2 I 0.1µF 
Id 0.331'F 

IR1~Sld 
Vo =Vxx (1+R2/R1)+ld R2 

R2 

Fig. 5 
0.5 to 10V regulator 

13V<Vi<25V 3 
MC78M05C 

C1 2 

1 
·7V<·Vi<-17V 

Fig. 7 

High current voltage regulator 

01 SGS536 

MC78MXXC t-3-+---<..1-Vo 

lo 
2 

Fig. 8 

qs SAMSUNG SEMICONDUCTOR 

2 

6 

C2 

0.1µF 

VeE01 
R1=----

~.1µF 

"10kll 

Fig. 6 
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MC78MXXC SERIES 

APPLICATION CIRCUIT (continued) 

High output current with short circuit protection 

+Vi Rsc 

02 

R1 
3 

MC78MXXC 
30 Vo 

2 

V0Eoo2 Ase =~ 

Fig. 12 

High input voltage circuit 

Fig. 14 

Power AM modultor (unity voltage gain, lo .; 0.5) 

LINEAR INTEGRATED CIRCUIT 

Tracking voltage regulator 

+Vi 
3 

+Vo 
MC78MXXC 

2 
0.33µF 4.7k0 

COMMON COMMON 
2 

~ ~ 
+ 3 4.7k0 

l 
-Vi -Vo 

SGS 2N6124 
Fig. 13 

Reducing power dissipation with dropping resistor 

R VIN 1 
+Vi v---~v---P----t 

R= Vi (min) - Vxx - VoRoP (max) 

lo (max)+ Id (max) 
Fig. 15 

Adjustable output voltage with temperature 
compensation 

RL 

Vin-----1 MC78MXXC t-2---o 
Vol,,... ,... 
vxx~ +Vi MC78MXXC ----.----nvo 

o--------<O 
~Modulation 

Signal 

Fig. 16 

Note: The circuit performs well up to 100 KHz. 

01 

+ 
c R2 

Fig. 17 

Note: 02 is connected as a diode in order to compensate the 
variation of the 01 Vee with the temperature. C allows a 
slow rise-time of the Vo 

Vo=Vxx (1+~)+VeE 
R1 
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MC79XXC SERIES LINEAR INTEGRATED CIRCUIT 

3-TERMINAL NEGATIVE 
VOLTAGE REGULATOR 
The MC79XXC series of three-terminal negative regulators is available in 
T0-220 package and with several output voltages. Theycanprovideslocal 
on-card regulation, eliminating the distribution problems associated with 
single point regulation; furthermore, having the same voltage options as 
theMC78XXCpositive standard series, they are particularly suited for split 
power supplies. In addition, the -5.2V is also available for ECL system. 

If adequate heat sinking is provided, the MC79XXC series can deliver an 
output current in excess of 1.5A. Although designed primarily as fixed 
voltage regulators, these devices can be used with external components 
to obtain adjustable voltages and currents. 

FEATURES 
• Output Current up to 1.5A 
• Output Voltages of -2; -5; -5.2; -6; -8; -12; -15; -18; 

-20; -24V 
• Thermal Overload Protection 
• Short Circuit Protection 
• Output Transistor SOA Protection 

SCHEMATIC DIAGRAM 

IN 

OC SAMSUNG SEMICONDUCTOR •• 

Fig. 1 

Unit: mm 

I 05 

235 
2.69 --+--+-+--2.69 

1 2 3 

1. GND 2. Input 3. Output 
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MC79XXC SERIES LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol Value 

Input Voltage (for Va =5 to 18V) V; -35 
(forVa=20to -24V) V; -40 

Thermal Resistance Junction-Case Qj-c 5 
Junction-Air Qi-• 65 

Operating Junction Temperature Topr 0- +150 
Storage Temperature Tst9 -65-+150 

ELECTRICAL CHARACTERISTICS MC7902C 
(C1 =2.2µ,F, Ti =0 to 125°C, lo =500mA, V; = -10V, unless otherwise specified) 

Characteristic Symbol Test Conditions. Min 

-1.92 

Output Voltage 10 = 5mA to 1A P0 < 15W -1.9 

r------- -·-----+------+-
V; = - 7 to - 20V 

IV;= -7to 
-25V 

Typ 

-2 

Unit 

v 
v 

°C/W 
°C/W 
oc 
oc 

Max 

-2.08 

-2.1 

40 

Line Regulation Ti= 25°C r--------+--------1r---------t------j 

V;= -8to 20 
-12V 

Ti=25°C 
lo =5mA to 1.5A 

70 120 

Load Regulation 

~i::;~~o 750mA 20 60 

Unit 

v 

mV 

mV 

f------------+-------t----------+------+------t---~---------1 

Quiescent Current Ti=25°C 2 mA 

10 =5mA to 1A 0.5 

Quiescent Current Change 
V; = - 7 to - 25V 

c------------~------+-----t----_______, 

1.3 mA 

Output Voltage Drift 1a=5mA -0.4 mV/°C 

Output Noise Voltage µ,V 40 
B=10Hz to 100KHz 
Ti=25°C 

f-----------------+--- ---·--·-+------------+-----+------1----+------j 

Supply Voltage Rejection SVR 
f=120Hz 
l"-.V;=10V 

54 60 dB 
r-----------------+-------+--------+----~----+------+------j 

Dropout Voltage 
Ti=25°C 
lo=1A 
1"-.V0 =100mV 

2 v 
------------ -----1--··-------i----------j--------j-------j-------j-------j 

Short Circuit Current lsc 2.2 A 
f------ -------+------j----------1------·---+----+--------j----j 

Short Circuit Peak Current lscp Ti =25°C 2.5 A 
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MC79XXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7905C 
(C1 =2.2/LF, Ti =0 to 125°C, lo =500mA, V; = -10V, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Ti=25°C -4.8 -5 -5.2 

Output Voltage Vo lo=5mA to 1A, P0 < 15W -4.75 -5 -5.25 v 

V1= -Sto -20V 

V;= -?to 100 
-25V 

Line Regulation 6 Vo Ti=25°C mV 
V;= -Sto 50 

-12V 

Ti=25°C 100 
l0 =5mA to 1.5A 

Load Regulation 6 Vo mV 
T1=25°C 

50 
10 =250 to 750mA 

Quiescent Current Id Ti=25°C 2 mA 

lo=5mA to 1A 0.5 

Quiescent Current Change 61d 1.3 mA 
V1= -Sto -25V 

Output Voltage Drift 
6Vo 

lo=5mA -0.4 mVl"C 
6T 

Output Noise Voltage eN B=10Hz to 100KHz 
100 /Lv 

Ti=25°C 

Supply Voltage Rejection SVR 
f=120Hz 

54 60 dB 
6V;=10V 

Ti=25°C 
Dropout Voltage V;.,, lo=1A 2 v 

6 Vo=100mV 

Short Circuit Current lsc 2.1 A 

Short Circuit Peak Current lscp T1=25°C 2.5 A 
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MC79XXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7906C 
(C1 =2.2µF, Ti =0 to 125°C, 10 =500mA, V; =-11V, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Ti=25°C -5.75 -6 -6.25 

Output Voltage Vo lo=5mA to 1A, P0 <15W -5.7 -6.3 v 

V1= -9to -21V 

V1= -9 to 120 
-13V 

Line Regulation 6Vo Ti=25°C mV 
V1= -9to 60 

-13V I 
Ti=25°C 120 
lo=5mA to 1.5A 

Load Regulation 6Vo mV 
Ti=25°C 60 
10 =250 to 750mA 

Quiescent Current Id Ti=25°C 2 mA 

lo=5mA to 1A 0.5 

Quiescent Current Change 61d 
V1 = - 9 to - 25V 1.3 mA 

Output Voltage Drift 
6Vo 

l0 =5mA -0.5 mV/°C 
6T I 

Output Noise Voltage eN 8=10Hz to 100KHz 
130 µV 

Ti=25°C 

Supply Voltage Rejection SVR 
f=120Hz 

54 60 dB 
6V1=10V 

Ti=25°C 
Dropout Voltage vd lo=1A 1.5 v 

6Vo=100mV 

Short Circuit Current lsc 1.8 A 

Short Circuit Peak Current lscp Ti=25°C 2.5 A 
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MC79XXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7908C 
(C1 =2.2µF, Ti =0 to 125°C, lo =500mA, V; = -14V, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Ti=25°C -7.7 -8 -8.3 

Output Voltage Vo lo=5mA to 1A, P0 <15W -7.6 -8 -8.4 v 
V1 = - 11.5 to .- 23V I 

···--1 
V1 = - 10.5 to - 160 

-25V 
Line Regulation 6Vo Ti=25°C mV 

V1 = -11 to 
I 

80 
-17V ( 

Ti=25°C 160 
l0 =5mAto 1.5A 

Load Regulation 6Vo mV 
Ti=25°C 

80 
10 =250 to 750mA 

Quiescent Current Id Ti=25°C 2 mA 

lo=5mA to 1A 0.5 

Quiescent Current Change 61d 1 mA 
V1 = - 11.5 to - 25V 

Output Voltage Drift 
6V0 

l0 =5mA -0.6 mV/°C 6T 

Output Noise Voltage eN B=10Hz to 100KHz 
175 µV 

Ti=25°C 

Supply Voltage Rejection SVR 
f=120Hz 

54 60 dB 
6V1=10V 

Ti=25°C 
Dropout Voltage V;.o l0 =1A 1.1 v 

6V0 =100mV 

Short Circuit Current lsc 1.5 A 

Short Circuit Peak Current lscp Ti=25°C 2.5 A 
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MC79XXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7912C 
(C, ,,;2.2µF, Ti =0 to 125°C, lo =500mA, V; = -19V, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Output Voltage 

T1=25°C 

lo=5mA to 1A, P0 <15W 
V;= -15.5to -27V 

-11.5 

-11.4 

-12 -12.5 

-12 -12.6 v 

-- - - - ----------- --------- !---------+------------+-----+--------t------+--------j 

Line Regulation 

V; = -14.5 to 
-30V 

240 

Ti= 25°Cr------+--------+------+----~ mV 
V; = - 16 to 120 

-22V 
-- - --------------- ---------· -- --- --------t----~------+-------t-------t-----+------j 

Ti=25oc 240 
lo=5mAto1.5A 

Load Regulation 6 V0 r-------------t-----+-------i------- mV 
Ti=25oc 120 
lo =250 to 750mA 

i---------------c-------+---------------+-----+-------+-----+-------~ 

Quiescent Current mA 

l0 =5mAto1A 0.5 

Quiescent Current Change 
r-----------+------ i-------------------t--------j 

1 
V; = - 15 to - 30V 

mA 

---· ------·------- I ------------j-----------------t-------+--------t-------+--------.-, 

Output Voltage Drift 
6V0 

6T 
l0 =5mA -0.8 mV/°C 

Output Noise Voltage 

Supply Voltage Rejection SVR 

Dropout Voltage 

B=10Hz to 100KHz 
Ti=25°C 

f=120Hz 
6V;=10V 

Ti=25°C 
l0 =1A 
6Vo=100mV 

54 

200 µV 

60 dB 

1.1 v 
-----------------t----------+-----------+-----+----+--------t------1 

Short Circuit Current lsc 1.5 A 
i-------------------+------+-----------jf------+-----+-------+------1 

Short Circuit Peak Current lscp Ti =25°C 2.5 A 
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MC79XXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7915C 
(C1 =2.2µF, Ti =0 to 125°C, lo =500mA, V; = -23V, unless otherwise specified) 

Characteristic Symbol Test Conditions 

Tj=25°C 

Output Voltage Vo lo=5mA to 1A, P0 <15W 
V; = - 18 to - 30V 

1V;=-17.5to 
-30V 

Line Regulation fc.Vo Ti=25°Cf-
lV;= -20 to 

-26V 

Ti=25°C 
l0 =5mA to 1.5A 

Load Regulation fc.Vo 
Ti=25°C 
10 =250 to 750mA 

Quiescent Current Id Ti=25°C 

l0 =5mA to 1A 
Quiescent Current Change ./c.ld 

r--

V;= -18.5to -30V 

Output Voltage Drift !c.Vo 
lo=5mA 

!c.T 

Output Noise Voltage eN B=10Hz to 100KHz 
Ti=25°C 

Supply Voltage Rejection SVR 
f=120Hz 
6V;=10V 

f-

Ti=25°C 
Dropout Voltage V;.o l0 =1A 

6V0 =100mV 

Short Circuit Current lsc 

Short Circuit Peak Current lscp Ti=25°C 

CSC SAMSUNG SEMICONDUCTOR .. 

Min 

-14.4 

-14.3 

54 

Typ Max Unit 

-15 -15.6 

-15 -15.7 v 

300 

mV 
150 

300 

mV 

150 

3 mA 

0.5 

1 mA 

-0.9 mV/°C 

250 µV 

60 dB 

1.1 v 

1.3 A 

2.2 A 
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MC79XXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7918C 
(C, =2.2µF, Ti =0 to 125°C, lo =500mA, V; = -27V, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Ti=25°C -17.3 -18 -18.7 

Output Voltage Vo l0 =5mA to 1A, P0 <15W -17.1 -18 -18.9 v 
V;= -22.5to -33V 

1V;=-21to 360 
-33V 

Line Regulation t;. V0 Ti= 25°C f-~- mV 
IV;= -24to 180 

-30V 

Ti=25°C 360 
lo=5mA to 1.5A 

Load Regulation t;. Vo mV 
Ti=25°C 

180 
lo= 250 to 750mA 

Quiescent Current Id Ti=25°C 3 mA 
f---

l0 =5mA to 1A 0.5 

Quiescent Current Change t;.ld 1 mA 
V; = - 22 to - 33V 

Output Voltage Drift 
t;.V0 

lo=5mA -1 mV/°C -z;r 

Output Noise Voltage eN B=10Hz to 100KHz 
300 µV 

Ti=25°C 

I 
Supply Voltage Rejection SVR 

f=120Hz 
54 60 dB 

t;.V,=10V 

Ti=25°C 
Dropout Voltage V;.o lo=1A 1.1 v 

t;.V0 =100mV 

Short Circuit Current lsc 1.1 A 

Short Circuit Peak Current lscp Ti=25°C 2.2 A 
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MC79XXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7820C 
(C1 =2.2µ.F, Ti =0 to 125°C, lo =500mA, V; = -29V, unless otherwise specified) 

Characteristic Symbol Test Conditions 

Ti=25°C 

Output Voltage Vo l0 =5mA to 1A, P0 <15W 
V;= -24to -35V 

V;= -23 to 
-35V 

Line Regulation 6Vo Ti=25°C 
V;= -26 to 

-32V 

Ti=25°C 
l0 =5mAto 1.5A 

Load Regulation 6Vo 
Ti=25°C 
lo =250 to 750mA 

Quiescent Current Id Ti=25°C 

.. lo =5mA to 1A 
Quiescent Current Change 61d 

V; = - 24 to - 35V 

Output Voltage Drift 
6V0 

lo=5mA 
6T 

Output Noise Voltage eN B=10Hz to 100KHz 
Ti=25°C 

Supply Voltage Rejection SVR 
f=120Hz 
6V;=10V 

Ti=25°C 
Dropout Voltage V;.o l0 =1A 

6V0 =100mV 

Short Circuit Current lsc 

Short Circuit Peak Current lscp Ti=25°C 

CK SAMSUNG SEMICONDUCTOR •• 

Min 

-19.2 

-19 

54 
--

Typ Max Unit 

-20 ·-20.8 

-20 -21 v 

400 

mV 
200 

400 

mV 

200 

3 mA 

0.5 

1 mA 

-1.1 mV/°C 

350 µ.V 

60 dB 

1.1 v 

---i 

0.9 A 

2.2 A 
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MC79XXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7924C 
IC1 =2.2µF, Ti =0 to 125°C, lo =500mA, V; = -33V, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Ti=25°C -23 -24 -25 

Output Voltage Vo 10 = 5mA to 1A,P0 < 15W -22.8 -24 -25.2 v 
V1 = - 27 to - 38V 

r-- !--· 
V1= -27 to 480 

-38V 
Line Regulation 6Vo Ti= 25°C --- mV 

V1= -30 to 240 
-36V 

r--· -

Ti= 25°C 
480 

l0 =5mA to 1.5A 
Load Regulation 6Vo mV 

Ti=25°C 
240 

lo =250 to 750mA 

Quiescent Current Id Ti=25°C 3 mA 

, 10 =5mA to 1A 0.5 

Quiescent Current Change 6ld 1 mA 
V1 = - 27 to - 38V 

Output Voltage Drift 
6Vo 

l0 =5mA -1 
; 

mV/°C 6T 

Output Noise Voltage eN B=10Hz to 100KHz 
400 µV 

Ti=25°C 

I 
Supply Voltage Rejection SVR 

f=120Hz 
54 60 dB 

6V 1 =10V 

Ti=25°C 
Dropout Voltage V1.o l0 =1A 1.1 v 

6Vo=100mV 
.. 

Short Circuit Current lsc 1.1 A 

Short Circuit Peak Current lscp Ti=25°C 2.? A 
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MC79XXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS MC7952C 
(C1 =2.2µF, Ti =0 to 125°C, lo =500mA, V1 = -10V, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Ti=25°C -5 -5.2 -5.4 

Output Voltage Vo lo=5mA to 1A, P0 <15W -4.95 -5.2 -5.45 v 
V1= -9to -21V 

V1= -Bto 105 
-25V 

Line Regulation 6Vo Ti=25°C mV 
V1= -9 to 52 

-13V 

Ti=25°C 
105 

lo=5mA to 1.5A 
Load Regulation 6Vo mV 

Ti=25°C 52 
10 =250 to 750mA 

Quiescent Current Id Ti=25°C 2 mA 

lo=5mA to 1A 0.5 

Quiescent Current Change 6 Id 1.3 mA 
V1 = - 9 to - 25V 

Output Voltage Drift 
6V0 

lo=5mA -0.5 mV/°C 
6T 

Output Noise Voltage eN B=10Hz to 100KHz 
125 µV 

Ti=25°C 

Supply Voltage Rejection SVR 
f=120Hz 

54 60 dB 
6V1=10V 

--+------
Ti=25°C 

Dropout Voltage V1-o lo=1A 1.8 v 
6V0 =100mV 

Short Circuit Current lsc 2 A 

Short Circuit Peak Current lscp Ti=25°C 2.5 A 
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MC79XXC SERIES 

APPLICATION INFORMATION 

Fig. 1 - Fixed output regulator 

MC79XXC ,__..__~ -Vo 
(1) 

Fig. 2 - Split power supply (±15V/1A) 

3 
MC7815C 1----.-~.---o + 15V 

1N4001 
2 

MC7915C 

* Against potential latch-up problems. 

LINEAR INTEGRATED CIRCUIT 

Notes: 
(1) To specify an output voltage, substitute voltage value for 

"XXC". 
(2) Required for stability. For value given, capacitor must be solid 

tantalum. If aluminium electrolitics are used, at least ten times 
value shown should be selected. Ci is required if regulator is 
located an appreciable distance from power supply filter. 

(3) To improve transient response. If large capacitors are used, a 
high current diode from input to output (1N4001 or similar) 
should be introduced to protect the device from momentary in­
put short circuit. 

Fig. 3 - Circuit for increasing output voltage 

+ C3 
.+ c1 2.5µF 

2.2µF 

2 

-Vi 

Vo=VXX• R1+R1/R2 

VXX/R2 > 3 Id 

MC7905C 

+ C2 

R2 1µF 

-Vo 

* C3 optional for improved transient response and 
ripple rejection. 

Fig. 4 - High current negative regulator (-5V/4A with 
SA current limiting) 

Fig. 5- Typical ECL system power supply (-5.2V/4A) 

-10V -sv 

1µF 
+ 

CK SAMSUNG SEMICONDUCTOR .. 

-12V -5.2V 

+ 
1 1µF 

+ 

* Optional dropping resistor to reduce the power 
dissipated in the boost transistor. 
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MC79MXXC SERIES LINEAR INTEGRATED CIRCUIT 

3-TERMINAL O.SA NEGATIVE 
VOLTAGE REGULATOR 
The MC79MXX series of 3-Terminal medium current negative voltage 
regulators are monolithic integrated circuits designed as fixed voltage 
regulators. These regulators employ internal current limiting, thermal 
shutdown and safe-area compensation making them essentially inde­
structible. If adequate heat sinking is provided, they can deliver up to 
500mA output current. They are intended as fixed voltage regulators in 
a wide range of applications including local (on-card) regulation for elimi­
nation of noise and distribution problems associated with single point 
regulation. In addition to use as fixed voltage regulators, these devices 
can be used with external components to obtain adjustable output 
voltages and currents. 

FEATURES 
• Output current in excess of O.SA 
• Internal thermal-overload protection 
• Internal short circuit current limiting 
• Output transistor safe-area comp!i)nsation 
• Available in jedec T0-220 and T0-39 packages 
•Output voltages of -SV, -SV, -12V, and -15V 

SCHEMATHIC DIAGRAM 

D1 D2 

02 

R2 
1.4K 

-12VTO -24V 
OPTIONS~--+---+----

Rn 
17.5 

2.69 ---r--r---r-- 2.69 
1 2 3 

1. GND e. Input 3. Output 

R23 
4K 

017 

R12 
400 

COMMON1 

R2s 
4.SK 
T06.3K 

R24 

1.7K 
T018K 

.__ __ .__ __ .__ __ .__ _ __,...._......,K.:...._;,__ _____ --<1,__..._-<1,__------+---...+--olNPUT3 

Fig. 1 
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MC79MXXC SERIES LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol 

Input Voltage (for -5 to -15V) V1 
(for -24V) V1 

Thermal Resistance 
Junction-Case lhc 
Junction-Air fiJ-A 

Operating Junction Temperature ToPR 
Storage Temperature TsrG 

TYPICAL APPLICATION 
Bypass capacitors are recommended for stable operation of the 
MC79MXXC series of regulators over the input voltage and output 
current ranges. Output bypass capacitors will improve the transient 
response of the regulator. 
The bypass capacitors, (2µF on the input, 1µF on the output) should be 
ceramic or solid tantalum which have good high frequency characteris­
tics. If aluminum electrolytics are used, their values should be 10µF or 
larger. The bypass capacitors should be mounted with the shortest leads, 
and if possible, directly across the regulator terminals. 

Fixed Output Regulator 

2 3 

Value 

-35 
-40 

5 
65 

0--+125 
-65- +150 

VIN ---.----t MC79MXX t------VOUT 

2.0µF 1.0µF 

c8 SAMSUNG SEMICONDUCTOR 

Unit 

v 
v 

°C/W 
°C/W 

oc 
oc 
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MC79MXXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(loUT =350mA, TJ =0 .to (25°C, C1N =2µF, Cour =1 µF unless otherwise specified) 

Output Voltage -5 -8 
Unit 

Input Voltage 10 -14 (Unless Otherwise Specified) 

Characteristic Symbol Test Condition Min Typ Max Min Typ Max 

TJ=25 -5.2 -5.0 -4.8 -8.3 -8.0 -7.7 

Output Voltage Vo lo =5mA to 350mA -5.25 -4.75 -8.4 -7.6 v 
Pos4W (V1= - 7 to -25V) (V1= -10.5to -25V) 

7.0 50 8.0 80 

Line Regulation t:.Vo TJ=25 
(V1 = - 7 to - 18V) (V1= -10.5to -25V) 

mV 
3.0 30 4.0 50 

(Vi= -8to -18V) V1= -11 to -21V) 

TJ=25 
75 100 90 160 

lo =5mA to 500mA 
Load Regulation t:.Vo mV 

TJ=25 
50 60 

lo =5mA to 350mA 

Quiescent Current lo TJ=25 1 2 1 2 mA 

lo =5mA to 350mA 0.4 0.4 
Quiescent Current 
Change .ilo 0.4 0.4 mA 

(V1 = ( - 8 to - 25V) (V1= -10.5 to -25V) 

Output Voltage .iVo 
lo=5mA 0.4 0.4 mV/°C 

Drift aT 

Output Noise 
eN 

TJ=25 
125 200 µV 

Voltage B= 10Hz to 100KHz 

Supply Voltage 
SVR 

f= 120Hz 50 50 
dB 

'Rejection lour=100mA (V1 = - 8 to - 18V) (V1 = - 11.5 to - 21.5V) 

Drop Output 
V1-0 TJ=25°C 1.1 1.1 v 

Voltage 

Short Circuit 
lsc TJ=25, V1=-30V 140 140 mA 

Current 

Output Peak 
lscP TJ=25 650 650 mA 

Current 
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MC79MXXC SERIES LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(louT =350mA, TJ =0 to (25°C, C1N =2µF, CouT =1 µF unless otherwise specified) 

Output Voltage -12 -15 
1--- ·- Unit 

Input Voltage 
-19 -23 

(Unless Otherwise Specified) 

Characteristic Symbol Test Condition Min Typ Max Min Typ Max 

TJ=25 -12.5 12 -11.5 -15.6 15 -14.6 

Output Voltage Vo 10 =5mA to 350mA -12.6 -,11.4 -15.75 -14.25 v 

P0 :s;4W (V1 = -14.5 to -30V) (V1= -17.5to -30V) 
r----

5.0 50 7.0 50 

Line Regulation t.Vo TJ=25 
(Vi= - 14.5 to - 30V) (V1= -17.5to -30V) 

mV 
5.0 50 7.0 50 

(V, = - 15 to - 25V) (V1= -18to -28V) 

TJ=25 
65 240 60 240 

lo =5mA to 1.5A 
Load Regulation Ii Vo mV 

TJ=25 
45 45 

lo=250mA to 750mA 
·-

Quiescent Current lo TJ=25 1.5 3.0 1.5 3.0 
r-------

lo =5mA to 350mA 0.4 0.4 
Quiescent Current 
Change filo 0.4 0.4 mA 

V1 =(-14.5 to -30V) (Vi= -17.5to -30V) 

Output Voltage Ii Vo 
lo=5mA 0.8 1.0 mV/°C 

Drift t.T 
I 

Output Noise 
eN 

TJ=25 
300 375 µV 

Voltage B= 10Hz to 100KHz 

Supply Voltage 
SVR 

f = 120Hz 50 50 
dB 

Rejection louT= 100mA (V1 = - 15 to - 25V) (V1 = -1-.5 to - 28.5V) 

Drop Output 
v,.o TJ=25°C 1.1 1.1 v 

Voltage 

Short Circuit 
lsc TJ=25, V1=-30V 140 140 mA 

Current 

Output Peak 
lscP TJ=25 650 650 mA 

Current 
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LM324/LM324A LINEAR INTEGRATED CIRCUIT 

QUAD OPERATIONAL AMPLIFIER 
The LM324/LM324A is a monolithic integrated circuit, consists of four 
independent amplifiers, high gain internally frequency compensated 
specifically to operate from a single power supply over a wide range of 
voltage. 

Operation from split power supplies is also possible and the low power 
supply current drain is independent of the magnitude of the power supply 
voltage. 

Application areas include transducer amplifiers, DC gain blocks and all 
the conventional OP amp circuits which now can be easily implemented 
in single power supply systems. 

FEATURES 
• No frequency compensation required. 
• Differential input voltage range equal to the power supply voltage. 
• Input common mode voltage range includes ground. 
• Large output voltage swing 0 Voe to Vec-1.5Voe-
• Wide power supply voltage; 

singly supply 
dual supply 

SCHEMATIC DIAGRAM 

INPUT 

GND 

3 Vocto 30 Voe-
±1.5 Voe to ±15 Voe. 

Ci 

------~07 

Fig. 1 

c8 SAMSUNG SEMICONDUCTOR 

Vee 

14 Dip Unit: mm 

I~:::::~ !IT n;~ 
1-1 f-1.52 7 ~ 

===;1 >< 

"'" ..,::::;: 

~ 
2.54 

A2 

..._ _ _._ _ _, 010 

OUT 
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LM324/LM324A LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (TA =25°C) 

Characteristic Symbol Vtllue Unit l 
Supply Voltage KA741C Vee 32 or ± 16 v 
Differential Input Voltage V10 32 v 
Input Voltage V1 -0.3-26 v 
Power Dissipation Po 570 mW 
Operating Temperature Topr 0-70 oc 
Storage Temperature Tst9 -65-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C, Vee =SV) 

LM324 LM324A 
Test Conditions Unit Characteristic Symbol 

Min Typ Max 
-----.----,--------I 
Min Typ Max 

Input Offset Voltage V10 V0 =1.4V, R5 =0 ±2 ± 7 2 3 mV 
-------------+-------+------------ t- ----+-------+- ·- ----+- -- --- --- -- --- -
Input Offset Current 110 V0 = 1.4V, Rs= 0 ± 5 ± 50 5 30 nA 

!------------- --- -----------+------+----------+----+--~---'---- -- --- +-------- --
Input Bias Current 19 V0 =1.4V,R,=0 45 250 45 100 nA 

f-----------------+------+----------+-----+----+----+---- -------+-----+- --

Input Common Mode Voltage v 
Voltage Range V1eM 0 V cc-1.5 0 V cc-1.5 
f-----------------l--~---1----------------+----+---+--~ -·-+-·----+---
Supply Current RL= , Vee=30V 1.5 3 1.5 3 

f 
mA 

Large Signal Voltage Gain Av Vee=15V, RL~2Kfl 88 100 88 100 dB 
--------+-----f--------_j__--+------1------1---1-----+---·----l--···-

Output Voltage Swing Vour RL=2Kfl 0 Vcc-1.5 0 Vcc·1.5 V 
c--------------+-------+---------+--f----+---+----+----'--------

Common Mode Rejection Ratio CMR 65 70 65 85 dB 
f---
Power Supply Rejection Ratio SVR 65 100 65 100 dB 

----

dB Channel Separation Sep f=1KHz-20KHz 120 120 
-----f------+-----------+------+---l------+-------· t-----i------1-------___j 

Output Current (Source) l 10 (source) VIN+ = 1V, VIN- =OV, 20 40 20 40 
Vee=15V 

mA 
f------------------- --·-- -----f---------+--+----+------+----1----1---------+---

V1N+ =OV, V1N- =1V, 
Vee=15V 

10 20 20 mA 10 

Output Current (Sink) 10 (sink) f-----------~---_j__--+------+----1-------'---~----~ 

V1N+ =OV, V1N- =1V, 
Vee=200mV 

12 50 

BLOCK DIAGRAM PIN Connections 

1. Out 1 
2. -IN 1 
3. +IN 1 
4. vee 
5. +IN 2 
6. -IN 2 
7. Out2 
8. Out3 
9. -IN 3 

10. +IN 3 
11. GND 
12. +IN 4 
13. -IN 4 
14. Out4 

Fig. 2 
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LM324/LM324A LINEAR INTEGRATED CIRCUIT 

APPLICATION NOTE 
The LM324 series are op amps which operate with only a single power supply voltage, have true-differential inputs, and 

remain in the linear mode with an input common-mode voltage of O Voe- These amplifiers operate over a wide range of power 
supply voltage with little change in performance characteristics. At 25°C amplifier operation is possible down to a minimum 
supply voltage of 2.3 Voe. 

The pinouts of the package have been designed to simplify PC board layouts. Inverting inputs are adjacent to outputs for 
all of the amplifiers and the outputs have also been placed at the corners of the package (pins 1, 7, 8, and 14). 

Precautions should be taken to insure that the power supply for the integrated circuit never becomes reversed in polarity 
or that the unit is not inadvertently installed backwards in a test socket as an unlimited current surge through the resulting 
forward diode within the IC could cause fusing of the internal conductors and result in a destroyed unit. 

Large differential input voltages can be easily accommodated and, as input differential voltage protection diodes are not 
needed, no large input currents result from large differential input voltages. The differential input voltage may be larger the 
Vee without damaging the device. Protection should be provided to prevent the input voltages from going negative more than 
-0.3Voe (at 25°C). An input clamp diode with a resistor to the IC input terminal can be used. 

To reduce the power supply current drain, the amplifiers have a class A output stage for small signal levels which converts 
to class B in a large signal mode. This allows the amplifiers to both source and sink large output currents. Therefore both 
NPN and PNP external current boost transistors can be used to extend the power capability of the basic amplifiers. The output 
voltage needs to raise approximately 1 diode drop above ground to bias the on-chip vertical PNP transistor for output cur­
rent sinking applications. 

For ac applications, where the load is capacitively coupled to the output of the amplifier, a resistor should be used, from 
the output of the amplifier to ground to increase the class A bias current and prevent crossover distortion. Where the load 
is directly coupled, as in de applications, there is no crossover distortion. 

Capacitive loads which are applied directly to the output of the amplifier reduce the loop stability margin. Values of 50 pF I 
can be accommodated using the worst-case noninverting unity gain connection. Large closed loop gains or resistive isola-
tion should be used if larger load capacitance must be driven by the amplifier. 

The bias network of the LM324 establishes a drain current which is independent of the magnitude of the power supply 
voltage over the range of from 3 Voe to 30 Voe. 

Output short circuits either to ground or to the positive power supply should be of short time duration. Units can be destroyed, 
not as a result of the short circuit current causing metal fusing, but rather due-to the large increase in IC chip dissipation 
which will cause eventual failure due to excessive junction temperatures. Putting direct short-circuits on more than one amplifier 
at a time will increase the total IC power dissipation to destructive levels, if not properly protected with external dissipation 
limiting resistors in series with the output source current which is available at 25°C provides a larger output current capa­
bility at elevated temperatures (see typical performance characteristics) than a standard IC op amp. 

The circuits presented in the section on typical applications emphasize operation on only a single power supply voltage. 
If complementary power supplies are available, all of the standard op amp circuits can be used. in general, introducing a 
pseudo-ground (a bias voltage reference of Vee/2) will allow operation above and below this value in single power supply sys­
tems. Many application circuits are shown which take advantage of the wide input common-mode voltage range which includes 
ground. In most cases, input biasing is not required and input voltages which range to ground can easily be accommodated . 

•• ac SAMSUNG SEMICONDUCTOR 

•• 
561 



LM324/LM324A LINEAR INTEGRATED CIRCUIT 

TYPICAL SINGLE-SUPPLY APPLICATIONS (Vee=5.0Voe) 

Non-Inverting DC Gain (OV lnput=OV Output) 
+VIN 

R3 
100K 

I0=1KHz 
0=50 
AV=100 (40 dB) 

c8 SAMSUNG SEMICONDUCTOR 

R1 
100K 

C2 
330pF 

+SV - - - - - - -

GAIN=1+~ 
R1 

=101 (AS SHOWN) 

0 VIN (mV) 

Power Amplifier 

Vo =0 voe for V1N =0 voe 
AV=10 

"Bl-QUAD" RC Active Bandpass Filter 

C3 
10µF 

R7 
100K 
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LM324/LM324A LINEAR INTEGRATED CIRCUIT 

TYPICAL SINGLE-SUPPLY APPLICATIONS 
(Continued (Vee =5.0Voe) 

LED Driver 

+ 

2V 

Lamp Driver V+ 

Driving TTL 

CH SAMSUNG SEMICONDUCTOR 

R3 
2K 

R2 
100 

+VIN 

R1' 
0.1 

VO 

Fixed Current Sources 

+ 

2V 

1mA' 

R1 
2K 

R2 
-17 

12=A1 

Current Monitor 
--i;:--

1V (IL) 
Vo=--

1A 

R2 

• (increase R1 for IL small) 

Voltage Follower 
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LM324/LM324A LINEAR INTEGRATED CIRCUIT 

TYPICAL SINGLE-SUPPLY APPLICATIONS 
Pulse Generator Squarewave Oscillator 

R2100K IN914 R1100K 

0.001µF 

rh4 
R3100K RS 100K 

R4100K 

Comparator with Hysteresis Ground Referencing A Differential Input Signal 

--0 Vo 

VO=VM 
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LM324/LM324A LINEAR INTEGRATED CIRCUIT 

TYPICAL SINGLE-SUPPLY APPLICATIONS 
(Continued Vee =5.0Voe) 

Low Drift Peak Detector 

c 
+VIN _, 

ZIN (POLYCARBONATE OR 

POLYETHYLENE) 

"J; 1µF 

2N929 

Voltage Controlled Oscillator Circuit 

R 100K 

Photo Voltaic-Cell Amplifier 

leELL l 
(CELL HASOV 
ACROSS(T)) 

c8 SAMSUNG SEMICONDUCTOR 

AT 100nA 

10K 

0,001µF 

IB 

3R3M 

INPUT CURRENT 

COMPENSATION 

J1SL 
OUTPUT1 

100K /'VV 
OUTPUT2 

R1M 
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LM324/LM324A LINEAR INTEGRATED CIRCUIT 

TYPICAL SINGLE-SUPPLY APPLICATIONS 

AC Coupled Inverting Amplifier 

l 
0¥3Vpp 

~:.1~ T 

Rf 
AV=R1 (Asshown,AV=10) 

A1 
100K 

AC Coupled Non-Inverting Amplifier DC Coupled Low-Pass RC Active Filter 
C1 

l 
Co 0¥3Vpp 

>-+--11AL T 10K 
6.2K 

R4 
100K 

---....--f\N..,_nv + 
R2 

AV=1+­
A1 

+ 

10µFJ 

AV =11 (As shown) 

0 

High Input Z, DC Differential Amplifier 

A1 
100K 

+V1 0---------1 

A2 
100K 

+V2n--------------~· 

For~ = ~ (CMRA depends on this 
A2 R3 resistor ratio match) 

R4 
VO = 1 + Rs (V2-V1) 

As shown: V0=2 (V2-V1) 
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R4 
100K 

0.01µF 

f=1KHz 
0=1 
AV=2 
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LM324/LM324A 

VOLTAGE FOLLOWER PULSE 
RESPONSE 

2 -- --- I 

1 f----l---+------1------'-+---ll---~ ! ___ ___, 

I--

10 20 30 

t-TIME(,,s) 

LARGE SIGNAL FREQUENCY 
RESPONSE 

40 

20 ,-------r-.,...,....,-,-,rrr--~1"TTmTTrwn---r10,~~1 1~11~ 

15 1------+-+--+--~ 
~ 
~ !; 10 

~ 
0 
I 
~ 

10 

0.1 

O.Q1 

lK 

f-
f-

i'.. 
N 

10K 100K 

I· FREQUENCY (Hz) 

OUTPUT CHARACTERISTICS 
CURRENT SINKING 

Vcc-+5 Voe 
VCC=+15 Voe 
vcc;,+aOVDC 

Vee 
I 

~ . - f 

1M 

l7 
·1?1 
J-LWlill_ l ~ 111 

0.001 0.01 0.1 10 100 
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LINEAR INTEGRATED CIRCUIT 

500 

450 

! 
w 
~400 
~ g 
!; .. 
~ 350 
0 
I 
~ 

300 

250 

VOLTAGE FOLLOWER PULSE 
RESPONSE (SMALL SIGNAL) 

l 1 

l>t 
i [l 

1-- w 

H 

H 

INPUT 

OUTPUT 

Ir\ u Ta.=+25°C 

l 
Ver30r 

t-TIME(µs) 

OUTPUT CHARACTERISTICS 
CURRENT SOURCING 

TIIJI 
Vee 

-~ to 

17 

lo+ - OUTPUT SOURCE CURRENT (mAoe) 

CURRENT LIMITING 

10f----+--~+---+-~+---+--~+-----l-~l---~ 

-55 -35 -15 25 45 65 85 105 125 

Ta - TEMPERATURE {°C) 
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LM324/324A 

INPUT VOLTAGE RANGE 

10 15 

Vee OR-Vee-POWER SUPPLY VOLTAGE (tVoe) 

SUPPLY CURRENT 

f----t----±---+---f-----+--·--

1 ' ~•A V•j10 

~ f----
c ,_ 
~ 2 f----

T---r---+-----

a 1 
~ _l 
~ 1>----+--T,=o·cm+12~ 

140 

10 20 

V • - SUPPLY VOLTAGE (Voe) 

OPEN LOOP FREQUENCY 
RESPONSE 

30 

120 f----f---+--+---+---+~~r--

! 100 ~~Vo 
z ... Vcc/2~ 
~ BO<---+--~~-r--~--~-~-----1 
w 

" >'! g SOf---+---+--"<~--+---t----t-----1 
I s 40f----1---+--f----..----+----+-----I 

1.0 10 100 1.0K 10K 100K 1.0M 10M 

I - FREQUENCY (Hz) 
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LINEAR INTEGRATED CIRCUIT 

90 

80 

70 

~ 60 
~ ,_ 
z w 50 a: 
a: 

" () 
40 ,_ 

" .. 
'5 30 

.!! 
20 

10 

INPUT CURRENT 

VcM::OVoc 

i-- V+ =+30Voc ~ 

l 
I"-" 't 15_')'oc 

V+-+5Voc 

55 -35 -15 25 45 65 85 105 125 

100 

Ta - TEMPERATURE (°C) 

VOLTAGE GAIN 

I 

l 
10 20 30 

V, - SUPPLY VOLTAGE (Voe) 

COMMON MODE REJECTION 
RATIO 

1K 10K 100K 

I - FREQUENCY (Hz) 

40 

1M 
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LM358/LM358A LINEAR INTEGRATED CIRCUIT 

DUAL OPERATIONAL AMPLIFIERS 
The LM358/LM358A series consists of two independent, high-gain, 
frequency-compensated operational amplifiers that were designed 
specifically to operate from a single supply over a wide range of voltages. 

Operation from sprit supplies is also possible and the low supply current 
drain is independent of the magnitude of the supply voltage. 
Applications include transducer amplifiers, D-C amplification blocks, and 
all the conventional OP amp circuits that now can be more easily 
implemented in single-supply-voltage systems. 

FEATURES 
• No frequency compensation required. 
• Differential input voltage range equal to the power supply 

voltage. 
• Input common-mode voltage range includes ground. 
• Range output voltage swing ... 0 Vdc to v+ -1.SVdc 
• Wide power supply voltage single supply or dual supply .. 

3Vdc to 30 Vdc 

SCHEMATIC DIAGRAM (One section only) 

INPUTS 

Fig.1 
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8 Dip Unit: mm 
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LM358/LM358A LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Yalue Unit 

Supply Voltage Vee 32 v 
Differential Input Voltage V10 C±32 v 
Input Voltage v, -0.3-+32 v 
Power Dissipation pd 650 mW 
Operating Temeprature Topr 0-+10 oc 
Storage Temperature T51g -65-+150 oc 

BLOCK DIAGRAM 

OUT 1 11---~ 8 Vee 

~--17 OUT2 

IN 1(+) 

GND 4 IN2(+) 

Fig. 2 
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LM358/LM358A LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Vcc=5V, Ta=O to 70"C, unless therwise specified) 

LM358 
I Characteristic Symbol Test Conditions Unit 

Min lYP Max 

Supply Current Is 
RL=OO Vcc=30V 1 2 

mA 
0.5 1.2 

Input Bias Current lb 
T.=25°C 45 250 

nA 
500 

Input Offset Voltage Vos 
R9 =0 T.=25C ±2 ±7 
Vcc=5Vto 30V mV 

±9 

Input Offset 6Vos 
R9 =0 7 µ,V/°C 

Voltage Drift 6T 

Input Offset Current los 
T.=25°C ±5 ±50 

nA 
±150 

Input Offset 6108 10 pA/DC 
Current Drift . 6T 

Output Short Circuit . 
to Ground Current lsc T.=25°C 40 60 mA 

Large Signal Open Av 
Vcc=15V Ta=25°C 88 100 
RL;;.:2KO dB 

Loop Voltage Gain 83 

Input Common Mode Vcc=30V Ta=25°C 0 Vcc-1.5 
Voltage Range VLM v 

0 Vcc-2 

I 
T.=25°C RL=2 KO Vcc-1.5 

v 
Output Voltage Swing Vo Rdl:;10KO 

Vcc=30V RL=2 KO 26 
v 

RL~10 KO 27 28 

Output Saturation 
Vo sat RL~10 KO 5 20 mV 

Voltage to Ground 

Common Mode 
CMR T.=25°C 65 70 dB 

Rejection 

Supply Voltage 
SVR Ta=25°C 65 70 dB 

Rejection 

f=1 KHz to 20KHz 
Channel Separation cs T.=25°C 120 dB 

(Input referred) 
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LM358/LM358A LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Vee =5V, Ta =0 to 70°C, unless otherwise specified) 

Characteristic Symbol Test Conditions LM358 
Unit 

Min lYP Max 

Output Source lo+ 
Vee=15V T.=25°C 20 40 
V;+ =1V mA 

Current V;- =OV 10 2o 
V;+ =OV 
V;- =1V T.=25°C 12 50 µA 

Output Sink Current lo- V0 =200mV 

V;- =1V Ta=25°C 10 20 
V;+ =OV mA 

Vee=15V 5 8 

* Short circuits from the output to positive supply voltage can cause excessive heating and eventual destruction. The 
maximum output current is 40 mA typ. independent of the magniture of Vee.Destructive dissipation can result from 
simultaneous shorts on all amplifiers. 

ELECTRICAL CHARACTERISTICS 
(VCC ;;,f,V, Ta =0 to 70°C, unless otherwise specified) 

LM358A 
Characteristic Symbol Test Conditions Unit 

Min lYP Max 

AL= 00 Vee=30V 1 2 
Supply Current Is mA 

0.5 1.2 

Input Bias Current lb 
Ta=25°C 45 100 

nA 
200 

Input Offset Voltage Voa 
A9 =0 Ta=25C ±2 ±3 
Vs=5Vto30V mV 

±5 

Input Offset 6 Vos 
A9 =0 7 30 µ.Vl"C 

Voltage Drift 6T 

Input Offset Current los 
Ta=25°C ±5 ±30 

nA 
±75 

Input Offset 6 los 
10 300 pNoC 

Current Drift 6T 

Output Short Circuit 
lsc Ta=25°C• 40 60 mA 

to Ground Current 

Large Signal Open Vee=15V Ta=25°C 88 100 
Loop Voltage Gain RL;;:.2KO dB 

83 

Input Common Mode Va=30V T.=25°C 0 Vee-1.5 
Voltage Range v 

0 Vec-2 
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LM358/LM358A LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Vee =5V, Ta =0 to 70°C, unless therwise specified) 

Characteristic Symbol Test Conditions 
LM358A 

Min Typ Max 

Vcc·1.5 

Output Voltage Swing r-------------c-----------t-----+------+----

Vee=30V RL=2 Kn 26 
i-------------+---+-------+--------

R L~10 Kn 27 28 
- -- -- -- - -- ---- -- ------ -------~----------j-----r-----t----r-

Output Saturation 
Voltage to Ground 

Vo sat 5 20 

Common Mode CMR T.=25oc 65 
Rejection 

85 

Unit 

v 

v 
--·----~·--

mV 

dB 
1-------------------+-----~----------------------+------------j-----+--------+----------

65 dB SVR Ta=25°C 100 
Supply Voltage 
Rejection 

i-----------------f---------+-------------------+-------+-------f----+-----
f=1 KHz to 20KHz 

Channel Seperation CS Ta=25°C 120 dB 
(Input referred) 

f----------------------+------+--------------+------+------f----+-----1 

mA 
Vee=15V Ta=25°C 20 40 
V;+ =1V 
V;- =OV 10 20 

Output Source 10 + 
Current 

V;+ =OV 
V;- =1V T.=25°C 12 50 µA 

Output Sink Current lo -
Vo=200mV 

V;- =1V T.=25°C 10 20 
V;+ =OV mA 
Vec=15V 5 8 

* Short circuits from the output to positive supply voltage can cause excessive heating and eventual destruction. The 
maximum output current is 40 mA typ, independent of the magniture of Vee.Destructive dissipation can result from 
simultaneous shorts on all amplifiers. 
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LM358/LM358A LINEAR INTEGRATED CIRCUIT 

APPLICATION INFORMATION 

Full wave rectifier 

10K01% 

Voltage reference 

R1 

Vo=2.5V (1+R1/R2) 

Multiple feedback bandpass filter 

Given fo = Center Frequency 
A (fo) = Gain at Center Frequency 
Choose Value fo, C 
R3=0hr foC; A1=R3/2A (fo); R2=R1•R3/(402 R1-R3) 
For less than 10% error from operational amplifier 
Oofo/BW < 0.1 Where fo and BW are expressed in Hz. If source 
impedance varies, filter may be preceeded with voitage follower 
buffer to stabilize filter parameters. 

c8 SAMSUNG SISMICONDUCTOR 

Half wave rectifier 

10KO 

Fig.4 

High-pass filter 

10KO 

fc=100 Hz with C=0.1µF 

Low-pass filter 

C2 

Fig. 8 

fc=3KHz with C1=3.9nF and C2=6.8nF. 
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LM358/LM358A 

Supply current 
•• r---.----,---r---.----r--..---.--~ 
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Fig. 9 

Open loop frequency response 
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Fig. 11 

Output characteristics (current sourcing) 
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Fig.13 
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L-INEAR INTEGRATED CIRCUIT 

Voltage gain 

(dB) 
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Fig.10 

Large signal frequency response 
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Output characteristics (current sinking) 
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LM358/LM358A 

v .. 
(±VJ 
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0 

Input voltage range 
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Fig. 15 

Common mode rejection ratio 
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LINEAR INTEGRATED CIRCUIT 

Input current 
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LM741C LINEAR INTEGRATED CIRCUIT 

GENERAL PURPOSE OPERATIONAL 
AMPLIFIER 
The LM741C is a high performance operational amplifier with high open 
loop again. 

FEATURES 
• Short circuit protection 
• Excellent temperature stability 
• Internal frequency compensation 
• High input voltage range 
• Direct replacement for µA 741 
• Null of offset 

SCHEMATIC DIAGRAM 

Inverting Input 

Rs 

Offset Nulo 

A1 R2 

C1 

8 Dip Unit: mm 

~······ 

mrr1: 
2.54 

A9 

~-+----C 6 OUTPUT 

R10 

R11 

~-0-----<>-----+--+----....._.-+---+-.._--->-----; 4 VEE 

Fig. 1 
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LM741C LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee ±18 v 
Differential Input Voltage V10 ±30 v 
Input Voltage V1 ±15 v 
Power Dissipation pd 500 mW 
Operating Temperature Topr 0-+70 oc 
Storaqe Temperature Tstg -65- + 150 o·c 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vee= 15V, VEE= -15V) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Input Offset Voltage V10 Rs:510k!l 2.0 6.0 mV 

Input Offset Current 110 20 200 nA 

Input Bias Current Is 80 500 nA 

Input Capacitance C; 0.3 2.0 M!l 

Offset Voltage Adjustmellt Range - ±15 mV 

Input Voltage Range V1cM ±12 ±13 v 
Common Mode Rejection Ratio CMR Rs:510k!l 70 90 dB 

-

Supply Voltage Rejection Ratio SVR Rs:510k0 30 150 µVN 

Large Signal Voltage Gain Av RL~2k0, Vout= ± 10V 20 200 x103 

RL~ 10k!l ±12 ±14 
Output Voltage Swing VoM v 

RL~2k0 ±10 ±13 

Output Resistance Ro 75 n 
Output Short Circuit Current lo 25 mA 

Supply Current Ice 1.7 2.8 mA 

Power Consumption Pc 50 85 mW 
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LM741C LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (0°C ~Ta~ 70°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Input Offset Voltage V10 7.5 mV 

Input Offset Current lio 300 nA 

Input Bias Current Is 800 nA 

Large Signal Voltage Gain Av RL2!:2K!1, Vout=±10V 83.5 dB 

Output Voltage Swing VoM RL2!:2K!1 ±10 ±13 v 

PIN CONNECTIONS 

BAL 1 NC 
PIN 1: OFFSET NULL 

5 
PIN 2: -IN 
PIN 3: +IN 
PIN 4: V-
PIN 5: OFFSET NULL 
PIN 6: OUTPUT 

I PIN 7: Vee 
PIN 8: NC 

v- 4 8 BAL 
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MC4558C LINEAR INTEGRATED CIRCUIT 

DUAL OPERATIONAL AMPLIFIER 8 Dip Unit: mm 
The MC4558C is a monolithic integrated circuit designed for dual 
operational amplifier. 

FUNCTIONS 
• Internally frequency compensated. 
• Short-circuit pretected. 
• Low noise input transistors. 

FEATURES 
• 2MHz unity gain band width guaranteed. 
• No frequency compensation required. 
• No latch-up. 
• Large common mode and differential voltage range. 
• Parameter tracking over temperature range. 
• Gain and phase match between amplifiers. 
• Direct replacement for MC1458/MC1458C/MC4558C 

SCHEMATIC DIAGRAM 

Vee 

~-­

~1: 
2.54 

09 
t-------+----------+-------+-------t 014 

Rs 

C1 

----+-~ t---+-----+----1 013 

01 

-------~ 01\ 

R1 Rs 
R10 

GND 

Fig. 1 
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MC4558C LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (TA=25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee/VEE ±18 v 
Differential Input Voltage V10 ±30 v 
Input Voltage v, ±15 v 
Power Dissipation Po 400 mW 
Operating Temperature Topr 0-70 oc 
Storage Temperature T.,9 -65-150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=15V, VEE=-15V) 

Characteristic Symbol Test Conditions Min Typ Max 

Input Offset Voltage V10 Rs:510k0 - 2.0 6 

Input Offset Current V10 - 20 200 

Input Bias Current Is - 80 500 

Input Resistance R, 0.3 2 

Large signal Voltage Again Av 20 200 -

RL~10k ±12 ±14 -
Output Voltage Swing VoM 

RL~2k ±10 ±13 -
Input Voltage Range V1eM ±10 ±13 

Common Mode Rejection Ratio CMR Rs:510k 70 90 -

Supply Voltage Rejection Ratio SVR Rs:510kfl 77 96 -
Power Consumption Pc 70 170 

Slew Rate RL~2kfl 0.8 

BLOCK DIAGRAM PIN CONNECTIONS 

Fig. 2 

c8 SAMSUNG SEMICONDUCTOR 

PIN 1: OUT 1 
PIN 2: IN 1 (-) 
PIN 3: IN 1 (+) 
PIN 4: Vee 
PIN 5: +IN 2(+) 
PIN6: -IN2(-) 
PIN 7: OUT2 
PIN 8: Vee 

Unit 

mV 

nA 

nA 

MO 

V/mV 

v 
v 
v 

dB 

dB 

mW 

V/uS 
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MC4558S LINEAR INTEGRATED CIRCUIT 

DUAL OPERATIONAL AMPLIFIER 
The MC4558S is a monolithic integrated circuit designed for dual oper­
ational amplifier. 

FUNCTIONS 
• Internally frequency compensated. 
• Short-circuit pretected. 
• Low noise input transistors. 

FEATURES 
• No frequency compensation required. 
• No latch-up. 
• Large common mode and differential voltage range. 
• Parameter tracking over temperature range. 
• Gain and phase match between amplifiers. 
• Direct replacement for MC1458C. 

SCHEMATIC DIAGRAM 

Vee 

9 Sip Unit: mm 

-. I 9~:n~.25 ,,~I~ 
• 2.54 ., 1.25 

-3.00 

t;---21.847d 

t------+--------0--<9 t-------------t 014 

010 

Rs 
R9 

C1 

013 

D1 

OUT 

011 

R10 D2 
R1 Rs 

G' 

Fig. 1 
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MC4558S LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (TA =25°C) 

Characteristic Symbol 

Supply Voltage Vee/Vee 
Differential Input Voltage V10 
Input Voltage V1 
Power Dissip"tion Po 
Operating Temperature Topr 
Storage Temperature Tstg 

ELECTRICAL CHARACTERISTICS 

Characteristic Symbol 

Input Offset Voltage V10 

Input Offset Current V10 
r---

Input Bias Current Is 

Input Resistance R1 

Large Signal Voltage Gain Av 

Output Voltage Swing VoM 

Input Voltage Range V1cM 

Common Mode Rejection Ratio CMR 

Supply Voltage Rejection Ratio SVR 

Power Consumption Pc 

Slew Rate 

BLOCK DIAGRAM 

Fig. 2 
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Value 

±18 
±30 
±15 
400 

0-70 
-65- +150 

Test Condition Min Typ 

Rs:510k 2.0 

20 

80 

0.3 2 

20 200 

RL:2:10k ±12 ±14 

RL:2:2k ±10 ±13 

±10 ±13 

Rs:510k 70 90 

Rs:510k 77 96 

70 

RL:2:2k 0.8 

PIN CONNECTIONS 
PIN 1: Vee 
PIN 2: OUT 1 
PIN 3: IN 1 (-) 
PIN 4: IN 1 (+) 
PIN 5: Vee 
PIN 6: +IN 2(+) 
PIN 7: -IN 2 (-) 
PIN 8: OUT 2 
PIN 9: Vee 

Unit 

v 
v 
v 

mW 
oc 
oc 

Max Unit 

6 mV 

200 nA 

500 nA 
~-

Mil 

V/mV 

v 
v 
v 

dB 

dB 

240 mW 

V/uS 
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MC4558C/4558S 
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MC4558C/4558S 
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LM311 LINEAR INTEGRATED CIRCUIT 

DESCRIPTION VOLTAGE COMPARATOR 
The LM311 is monolithic, low input current Voltage Comparators. 

FEATURE 
• Low input bias current: MAX: 205nA. 
• Low input offset current MAX: SOnA. 
• Differential Input Voltage ± 30V. 
• Power supply voltage single 5.0V supply to ± 15V. 
• Offset voltage null capability. 
• Strobe capability. 

SCHEMATIC DIAGRAM 
BALANCE/ 
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LM311 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol value Unit 

Supply Voltage 
36 v 

V+ and V- Terminals 
Output to VEE. 40 v 
Ground to Vee 30 v 
Differential Input Voltage . ±30 v 
Input Voltage (Note 1) ±15 v 
Internal Power Dissipation (Note 2) 500 mW 
Output Short-Circuit Duration 10 s 

Operating Temperature Range 0 to +70 oc 

J Storage Temperature Range -65to +150 oc 

ELECTRICAL CHARACTERISTICS 
(Vee =±15V, Ta=0°C to +70°C unless otherwise specified)(Note 3) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Input Offset Voltage (Note 4) V10 T8 =25°C, Rss50k0 2.0 7.5 mV 

Input Offset Current (Note 4) 110 Ta=25°C 6.0 50 nA 

Input Bias Current lie Ta=25°C 100 250 nA 

Voltage Gain Av T8 =25°C 40 200 V/mV 

Response Time (Note 5) Rs T.=25°C 200 ns 

Saturation Voltage VSAT 
V1N s -10mV, lour =50mA 

0.75 1.5 v 
Ta=25°C 

Strobe On Current Is T.=25°C 3.0 mA 

Output Leakage Current ILEAK 
V1N<!:10mV, Vour=35V 

0.2 50 nA 
Ta=25°C 

Input Offset Voltage (Note 4) V10 Rss50k0 10 mV 

Input Offset Current (Note 4) 110 70 nA 

Input Bias Current Ice · 300 nA 

Input Voltage Range VcoM ±14 v 

Saturation Voltage Voo 
V+ <!:4.5V, V-=0 

0.23 0.4 v 
V1Ns-10mV, ls1NKs8mA 

Positive Supply Current Ice T.=25°C 5.1 7.5 mA 

Negative Supply Current -Ice Ta=25°C 4.1 5.0 mA 

Notes 
3. The offset Voltage, offset current and bias current specifications apply for any supply voltage from a single 5V supply 

up to ± 15V supplies. 
4. The offset voltages and offset currents given are the maximum values required to drive the cutput within a voit of 

either supply with a 1mA load. Thus, these parameters define an error band and take into account the worst case 
effects of voltage gain and input impedance. 

5. The response time specified (see definitions) is for a 100mV input step with 5mV overdrive. 
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LM311 LINEAR INTEGRATED CIRCUIT 

ALLICATION EXAMPLE 
(Switch Power Amplifier) 

+-------- OUTPUT 
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LINEAR INTEGRATED CIRCUIT 

INPUT OFFSET CURRENT AS A 
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LM311 

SATURATION VOLTAGE AS A 
FUNCTION OF CURRENT 

OUTPUT CURRENT - mA 

LEAKAGE CURRENTS AS A 
FUNCTION OF TEMPERATURE 
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LM339/LM339A LINEAR INTEGRATED CIRCUIT 

QUAD DIFFERENTIAL COMPARATORS 
The LM339/LM339A series consists of four independent voltage com­
parators that are designed to operate from a single power supply over 
a wide range of voltages. 

FEATURES 
• Single supply or dual supplies 
• Wide range of supply voltages 2-36V 
• Low supply current drain 800µA Typ. 
• Open collector outputs for wired and connectors 
• Low input bias current 25nA "JYp. 
• Low input offset current SnA Typ. 
• Low input offset voltage 2mV Typ. 
• Common mode input voltage range includes ground. 
• Low output saturation voltage 
• Output compatible with TTL, DTL and MOS 

SCHEMATIC DIGRAM 

14 Dip 

~--------+------o vee 
(OR 

NON INVERTING 
INPUT 

BOµA 
CURRENT 
REGULAlOR 

Vee+) 

~--a OUTPUT 

GND 
c.._ _ __. _____ ____.~~t------0(0R 

vee-) 

Fig. 1 
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LM339/LM339A LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol 

Supply Voltage Vee 
Differential Input Voltage V1N 
Output Current lo 
Power Dissipation pd 
Operating Temeprature Topr 
Storage Temperature Ts19 

BLOACK DIAGRAM 

OUT2 1 ~------t 14 OUT3 

Fig. 2 
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"" 

Value Unit 

36 v 
±36 v 

20 mA 
1.0 w 

10-+70: oc 
-65- +150 oc 
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LM339/LM339A LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(VCC =5V, unless otherwise specified) 

LM339A 
Characteristic Symbol Test Conditions Unit 

Min Typ Max 

Supply Current Ice No Load 0.8 2 mA 

Input Offset Voltage V10 
Vcc=5-30V 25°C ±1 ±2 
Vo=1.4V mV 

Full range ±4 

Input Offset Current 110 
25°C ±5 ±50 

Vo=1.4V nA 
Full range ±150 

Input Bias Current 
25°C 25 250 

110 nA 
Full range 400 

Common Mode 25°C 0 Vcc-1.5 

Input Voltage Range 
V1cR Vcc=2-36V v 

Full range 0 Vcc-2 

Large Signal 
Ava Vcc=15V 94 106 dB 

Voltage Gain RL=15KO 

High Level 
VoH=50, 25°C 0.1 

loH V10= 1V nA 
Output Current VoH=30V 

1 
Full range 

Low Level V10=-1V 25°C 150 400 

Output Voltage 
VoL loL=4mA mV 

Full range 700 
!------

Low Level V10=-1V 6 16 mA 
Output Current loL VoL=1.5V 
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LM339/LM339A LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(VCC =5V, unless otherwise specified) 

LM339 
Characteristic Symbol Test Conditions 

Min Typ 
Unit 

Max 

Supply Current Ice No Load 0.8 2 mA 
---

Input Offset Voltage Via Vcc=5-30V 25°C 
Va=1.4V 1--

Full range 

±2 
t---

±5 
----1 mV 
±9 

!----------

Input Offset Current Ira Va=1.4V 25°C ±5 ±50 
nA 

Full range ± 150 
1-------------1-____ ____,_ __________ t------------+----+--------+---1-----

Input Bias Current 250C 25 250 
nA 

Full range 400 
-------------- ----------1-------------- ---------+---- --- --------

Common Mode V1cA Vcc=2-36V 25°C 0 \/cc-1.5 
Input Voltage Range 

Full range 0 Vcc-2 
v 

!------------ ________ _,_ ____ --~--------+-----l------1------- -----

Large Signal Ava Vcc=15V 106 dB 
Voltage Gain RL =15KO 

High Level 
Output Current 

laH V10= 1V VaH=50, 25°C 0.1 
1-------------+-------'---_j_ ____ _ 

VaH=30V 
Full range 

nA 

l------------l-----1------------1-----------+------1-----1--- -1-----

VaL V10=-1V 25°C 150 400 Low Level 
Output Voltage laL=4mA i-----------+----+-----+------ mV 

Full range 700 
f---------------l-----~e-----------~-------t------l------'------J__ ____ _ 

Low Level 
Output Current 

V10=-1V 
VaL=1.5V 
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LM339/LM339A 

Driving C/MOS 

+SV 

Fig. 6 

AND gate 

+Vee 

3x100K!l __,,,,_,..,._..__ .. ,,...,. 

A 0-~Wl.'-'--i 

BO---'WV--+-....--~7' 
c o-~""',.,_._, +v.'.:r 

O "O" "1" 

Fig. 8 

Large fan-in AND gate 

+Vee 

Fig. 10 

3KQ 

A•B•C 

3K!l 

A•B•C•D 
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LINEAR INTEGRATED CIRCUIT 

Driving TTL 

+SV 

Fig. 7 

')R gate 

+Vee 

A 0---M"lr-''----, 
B 0----AIY'v---+----I 

+V~C 
0 

"O" "1" 

Fig. 9 

Squarewave oscillator 

+Vee 

100Kn 

75pF 

4.3KQ 

3KQ 

A+B+C 

,r-f ___JLJ ±Vcc 
Vo 

>--+--LI 
f=100KHz 

100KQ 
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LM339/LM339A LINEAR INTEGRATED CIRCUIT 

SWITCHING CHARACTERISTICS 
(Ta=25°C, Vee=5V) 

Characteristic Symbol Test Contions Min. Typ. Max. Unit 

Response Time T, RL =5.1K!l 100mV input step 1.3 
CL=15pF with 5mV overdrive "----- --·~--~--- ~-" l's 

TTL level input 0.3 

APPLICATION INFORMATION 
The LM339includes four high gain, wide bandwidth devices which, like most comparators, can easily oscillate if the output 
is inadvertently allowed to capacitively couple to the inputs via stray capacitance. That occurs during the output voltage 
transitions, when the comparator changes state. 

To minimize this problem, PC board layout should be designed to reduce stray input output coupling; reducing the input resis­
tors to less than 10K!l reduces the feedback signal levels and finally, adding even a small amount (1 to 10mV) of positive feed­
back (hysteresis) causes such a rapid transition that oscillations due to stray feedback are not possible. 

It is good design practice to ground all unused pins. 

The differential input voltage may be larger than positive supply without damaging the device. Note that voltages more negative 
than -0.3V should not be used: an input clamping diode can be used as protection. 

The output LM339 is the uncommitted collector of a NPN transistor with grounded emitter. This allows the device to be used 
like any open-collector gate providing the OR-wide facility. 

The output sink current capability is approximately 16 mA; if this limit is exceeded, the output transistor will come out of 
saturation and the output voltage will rise very rapidly. 

Under this limit, the output saturation voltage is limited by the approximatively 60!l r •• , of the output transistor. 

Basic comparator Non-inverting comparator with Hysteresis Inverting comparator with Hysteresis 

+Vee +V +V 

3K!l 3K!l 
+VIN 

+VIN 
Vo 

Vo +V 
+VREF 1M!l 

1M!l 

Fig. 3 Fig. 4 Fig. 5 
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LM339/LM339A 

ORing the outputs 

+Vee 

LINEAR INTEGRATED CIRCUIT 

Peak audio level display 

5600 

R10 
6800 

+12V 

1N 

Fig.12 

Zero crossing detector (single supply) 

+15V 

R4 R5 

8.2K!l 
220 220K!l 

6.8K!l K!l 
10K!l 

10MO 
Fig.14 

01 prevents input from going negative by more than 0.6V: 
R1+R2=R3 

R3 ,,,:; RS/10 for smaller error in zero crossing 
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>-----~R12 6800 

Zero crossing detector (split supplies) 
V1Nmin ~ 0.4V peak for 1% phase distortion (t. 8) 

+Vee 
VINmin 

>--........ 10,::~fi; 
Vo I Ll: 8 

--, 
-Vee -Vee 

Fig.15 
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LM339/LM339A 

Fig. 16 - Supply current Vs supply voltage 
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Fig. 18 - Output saturation voltage 
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LINEAR INTEGRATED CIRCUIT 

IN 
(nA) 

60 

40 

20 

Vo 
(V) 

4 

0 
VIN 

(m\I) 
0 

-50 

-100 

Fig. 17 - Input current Vs supply voltage 
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LM393/LM393A LINEAR INTEGRATED CIRCUIT 

DUAL DIFFERENTIAL COMPARATOR 8 Dip Unit: mm 
The LM393/LM393A consists of two independent voltage comparators 
that are designed to operate from a single power supply over a wide range 
of voltages. 

FEATURES 
• Single Supply Operation +2.0V to +36V 
• Dual Supply Operation ± 1.0V to ±18V 
• Allow Comparison of Voltages Near Ground Potential 
• Low Current Drain 400µA Typ 
• Compatible with all Forms of Logic 
• Low Input Bias Current 25nA Typ 
• Low Input Offset Current ± 5nA l'yp 
• Low Offset Voltage ± 2mV 

SCHEMATIC DIAGRAM 

Vee 
~-------.------O(OR 

INVERTING 
INPUT 

CURRENT 
REGULATOR 

vee+) 

~-oOUTPUT 

GND 
'----+--------t---~(OR 

Vee-

Fig. 1 
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LM393/LM393A LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee ±36 v 
Differential Input Voltage V1N 36 v 
Output Current lo 20 mA 
Power Dissipation pd 650 mW 
Operating Temperature Topr 0-70 oc 
Storage Temperature Tst9 -65-+150 oc 

BLOCK DIAGRAM 

8 Vee 

.-----i 7 OUTPUT 2 I 

Fig. 2 
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LM393/LM393A LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Vee =5V, Ta =25°C, unless otherwise specified) 

LM393 
Characteristic Symbol Test Conditions Unit 

Min Typ Max 

Input Offset Voltage Vos At out. switch point ±2 ±5 
V0 ::1.4; R9 =0 mV 

VREF=1.4V 0°C,;;;T.,;;;70°C ±9 

Input Bias Current (1) lb Output in linear 25 250 
range nA 

0°c ,;;;T.,;;:; 70°C 400 

Input Offset Current los ±5 ±50 
- nA 

0°C,;;;T.,;;;70°C ± 150 

Input Common-Mode 0 Vee -1.5 
Voltage Range (2) v 

0°C,;;;T.,;;;70°C 0 Vee-2 

Supply Current 1. RL=oo 0.4 1 mA 

Supply Current 1. Vee =30V, RL = 00 2.5 mA 

Voltage Gain Av RL;;;.15KO, Vee =15 106 dB 

Large Signal V1N =TTL logic swing; ns 
Response Time VREF=+1.4V; RL=5.1KO 300 

VRL=5V 

Response Time (3) T, VRL=5V; RL=5.1V 1.3 /JS 

Output Sink Current lo VIN(-);;;, 1V; VIN(+) =OV; 
6 16 

mA 
V0 ,;;;1.5V 

Output Saturation v ••• V1N(-),;;;1V 150 400 
V1N(+)=OV mV 
lsink,;;;4mA 0°c ,;;;T. ,;;;70°C 700 

Output Leakage lo leak V1N(+);;;.1V 0.1 
V1N(-l=OV µ(!., 

0°C,;;;T.,;;;70°C 1 

Differential Input V10 All V1N ~ OV (or-Vee if split 
Voltage supply is used) 0°c ,;;;T. ,;;;70°C +Vee v 

Notes: (1) The direction of the current is out of the IC due to the PNP input stage. This current is essentially constant, 
independent of the state of the output, so no loading change exists on the reference or input lines. 

(2) If either input of any comparators goes more negative than 0.3V below ground, a parasitic transistor turns on 
causing high input current and possible faulty outputs. This conditions is not destructive providing the input current 
is limited to less than 50mA 

(3) The response time specified is for a 100mV input step with 5mV overdrive. For larger overdrive signals 300 nsec 
can be obtained. 
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LM393/LM393A LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Vee =5V, Ta =25°C, unless otherwise specified) 

LM393A 
Characteristic Symbol Test Conditions Unit 

Min Typ Max 

Input Offset Voltage Vos At out. switch point ±1 ±2 
V0 :1.4;R9 =0 mV 

VREF=1.4V 0°C,,;T.,,;70°C ±4 

Input Bias Current (1) lb Output in linear 25 250 
range nA 

0°C..;T • ..;70°C 400 

Input Offset Current los ±5 ±50 
nA 

0°C,,;T.,,;70°C ±150 

Input Common-Mode 0 Vee-1.5 
Voltage Range (2) v 

0°C,,;T • ..;70°C 0 Vee-2 

Supply Current 1. RL= 0.4 1 mA 
--

Supply Current 1. Vcc=30V, RL= 2.5 mA 

Voltage Gain Gv RL;;;o15KO, Vee=15 94 106 dB 

Large Signal V1N =TTL logic swing; 300 ns 
Response Time VREF=+1.4V; RL=5.1KO 

VRL=5V 

Response Time (3) T, VRL5V; RL=5.1V 1.3 µS 

Output Sink Current lo V1N(-l;;;,1V; V1N(+l=OV; Vo,,;1.5V 6 16 mA 

Output Saturation v ••• V1N(-),,;1V 150 400 
V1N(+)=OV mV 
lsink,,;4mA 0°C..;T • ..;70°C 700 

Output Leakage 10 leak V1N(+);;;.1v Vo=5V 0.1 
V1NH=OV ,A 

0°C,,;T • ..;70°C 1 

Differential Input V10 All V1N;;;oov (or-Vee if split 
Voltage supply is used) 0°C,,;T.,,;70°C +Vee v 

Notes: (1) The direction of the current is out of the IC due to the PNP input stage. This current is essentially constant, 
independent of the state of the output, so no loading change exists on the reference or input lines. 

•• 

(2) If either input of any comparators goes more negative than 0.3V below ground, a parasitic transistor turns on 
causing high input current and possible faulty outputs. This conditions is not destructive providing the input current 
is limited to less than 50mA 

(3) The response time specified is for a 100mV input step with 5mV overdrive. For larger overdrive signals 300 nsec 
can be obtained . 
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LM393/LM393A LINEAR INTEGRATED CIRCUIT 

APPLICATION INFORMATION 
The LM393 includes two high gain, wide bandwidth devices which, like most comparators, can easily oscillate if the output 
is inadvertently allowed to capacitively couple to the inputs via stray capacitance. That occurs during the output voltage 
transitions, when the comparator changes state. 

To minimize this problem, PC board layout should be designed to reduce stray input-output coupling, reducing the input resis­
tors to less than 10KO reduces the feedback signal levels and finally, adding even a small amount (1 to 10mV) of positive feed­
back (hysteresis) causes such a rapid transition that oscillations due to stray feedback are not possible. 

If is good design practice to ground all unused pins. 

The differential input voltage may be larger than positive supply without damaging the device. Note that voltages more negative 
than -0.3V should not used: an input clamping diode can be used as protection. 

The output of the LM393 is the uncommitted collector of a NPN transistor with grounded emitter. The allows the device to 
be used like any open-collector gate providing the OR-wide facility. 

The output sink current capability is approximately 16mA; if this limit is ex~eeded, the output transistor will come out of satu­
ration and the output voltate will rise very rapidly. 
Under this limit, the output saturation voltage is limited by the approximatively 600 rsat of the output transistor. 

Basic comparator Non-inverting comparator with Hysteresis Inverting comparator with 
Hysteresis 

+Vee 

+VIN +VREF 

Fig. 3 

Driving C-MOS 

+5V 

Fig. 6 
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Fig. 4 

+Vee +Vee 

3K!l +VIN 3K!J 

+V 

Driving TTL 

+SV 

Fig. 7 
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LM393/LM393A 

APPLICATION INFORMATION (continued) 

AND gate 

+Vee 

3x100K!1 
A 0-_,,IN\,_, 

B 0----4\Nlr-;t------1o---t 

:v:r 
"O" "1" 

Fig. 8 

Large fan-in AND gate 
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Pulse generator +Vcc 

Fig. 10 

15K!1 

R1 D1 

1M!1 

,non .. on-V+ 
6µS.J I::::!:! L 

to 11 12 

Vo 

Fig. 12 
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OR gate 

+Vee 

Fig. 11 

One-shot multivibrator 

+Vcc 

ol 
to 

Fig. 13 
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NESSSC LINEAR INTEGRATED CIRCUIT 

TIMER 
The NE555C is a monolithic integrated circuit and high stable device 
for generating accurate time delay or oscillation. 

FEATURES 
• Turn off time less than 2µs 
• Maximum operating frequency greater than SOOKHz 
• Timing from microsecond to hours 
• Operates in both astable and monostable modes 
• High output current 
• Adjustable duty cycle 
• Temperature stability of 0.005% per °C 

APPLICATIONS 
• Precision timing 
• Time delay generation 
• Pulse generation 
• Pulse position modulation 
• Sequential timing 
• Missing pulse detector 

APPLICATION CIRCUIT 

C1 

R3 
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Upper 
comparator 

R2 

RB 

R1 

Output 

8 Dip 
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mrl~~ 
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RA 

Unit: mm 
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NE555C LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol value Unit 

Supply Voltage Vee 16 v 
Power Dissipation pd 600 mW 
Lead Temperature 

T1ead 300 oc 
(soldering 10 sec) 

Operating Temperature Topr 0- +70 oc 
Storage Temperature Tstg -65-+150 oc 

DC ELECTRICAL CHARACTERISTICS 
(T.=25°C, Vcc=5-15\/, unless otherwise specified) 

Characteristic Symbol 
Test 

Min Typ Max Unit 
Conditions 

Supply Voltage Vee 4.5 16 v 
Supply Current Vce=5V, AL= 3 6 mA 

*,(low stable) 
Ice 

Vcc=15V, AL= 10 15 mA 

Timing Error 
(Monsotable) 

*2lnitial Accurary MT, RA=1k0 to 1.0 3.0 % 
Drift with Temperature 100k0 50 ppm/°C 
Drift with Supply Voltage C=0.1µF 0.1 0.5 %N 

Timing Error 
(astable) RA= 1k to 

*21nitial Accurary MT2 100k!] 2.25 % 
Drift with Temperature C=0.1µF 150 ppm/°C 
Drift with Supply Voltage 0.3 %/V 

Control Voltage Level 
Vcc=15V 9.0 10.0 11.0 v 

Ve 
_ Vcc=5V 2.6 3.33 4.0 v 

Vce=15V 10.0 v 
Threshold Voltage VTH 

Vec=5V 3.33 v 
* 3Threshold Current hH 0.1 0.25 µA 

Trigger Voltage VT Vcc=5 1.1 1.67 2.2 v 
Trigger Current h VT=OV 0.5 2.0 µA 

Reset Voltage VA 0.4 0.7 1.0 v 
Reset Current IA 0.1 0.4 mA 
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NE555C LINEAR INTEGRATED CIRCUIT 

DC ELECTRICAL CHARACTERISTICS 
(T.=25°C, Vcc=5-15V, unless otherwise specified) 

Characteristic Symbol 
Test 

Min Typ Max Unit 
Conditions 

Vee=15V 
lsink=10mA 0.1 0.25 v 

Output Voltage (low) VoL 
lsink=50mA 0.4 0.75 v 
-----· 

Vee= 5V 
lsink=5mA 0.25 0.35 v 

-~-···--··--------- -

Vee=15V 
lsource = 200mA 12.5 v 

Output Voltage (high) VoH 
I source= 1 OOmA 12.75 13.3 v 
Vee=5V 
lsource = 1 OOmA 2.75 3.3 v 

Rise Time of Output TR 100 nsec 

Fall Time of Output TF 100 nsec 

Discharge Leakage Current 20 100 nA 

Notes: 

1. Supply current when output high typically 1mA less. I 
2. Tested at Vee =5.0V and Vee =15V 
3. This will determine the maximum value of RA +Rs, for 15Voperation, the max total R=20M!1, and for 5Voperation the 

max total R=6.7M!1. 

Vee 
Control Voltage 

R2 
Comparator Comparator 

7 Discharge 
Flip Flop 
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NE555C LINEAR INTEGRATED CIRCUIT 

APPLICATION NOTE 
The application circuit shows astable mode. 
The pin 6 (threshold) tied to the pin 2 (trigger) and pin 4 (reset) tied to Vee (pin 8). 
The external capacitor C1 of pin 6 and pin 2 charges through RA, Rs and discharges through Rs only. 
In the internal circuit of the NE555C one input of upper comparator is the 2/3 Vee (*R1 =R2=R3), another input of it connect­
ed pin 6. 
As soon as charging C1 is higher than 2/3 Vee. discharge transistor 01 turn on and C1 discharges to collector of transistor 01. 
Therefore flip-flop circuit is reset and output is low. 
One input of lower comparator is the 1/3 Vee. discharge transistor 01 turn off and C1 charges through RA and Rs. 
Therefore flip-flop circuit is set and output is high. 
So to say, when C1 charges through RA and Rs output is high and when C1 discharges through Rs OUTPUT IS HIGH. 
The charge time (output is high) T1 is 0.693 (RA +Rs) C1 and the discharge time (output is low) T2 is 0.693 (Rs C1). 

(In Vee-1/3Vee =0.693) 
Vee-2/3Vee 

Thus the total period time T is given by 
T=T1 +T2=0.693 (RA+2Rs).C1. 
Then the frequency of astable mode is given by 

f=.2_= 1.44 

T (RA +2Rs)C1 

The duty cycle is given by 

D.C= T2 = Rs 

T, RA+2Rs 

If you make use of the NE556C you can make two astable mode. 
If you want another application note, request information on our timer IC application circuit designer. 
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NE556C LINEAR INTEGRATED CIRCUIT 

DUAL TIMER 
The NE556Cdual monolithic timing circuit is a highly stable controller 
capable of producing accruate time delays or oscillaiton. 

The NE556 is a dual NE555C. Timing is provided an external resistor 
and capacitor for each timing function. 
The two times operate independently of each other sharing only Vee 
and ground. 

The circuits may be triggered and reset on falling waveforms. The out­
put structures may sink or source 200mA. 

FEATURES 
• Direct replacement for NE556 
• Replace two NE555C timers 
• Operates in both astable and monostable modes 
• High output current 
•TTL compatible 
• Timing from microsecond to hours 
• Adjustable duty cycle 
• Temperature stability of 0.050/o per °C 

APPLICATIONS 
• Precision timing 
• Pulse shaping 
• Pulse width modulation 
• Frequency division 
• Traffic light control 
• Sequential timing 
• Pulse generator 
• Time delay generator 
• Touch tone encoder 
• Tone burst generator 

Control Voltage 

Comparator 

Discharge 

Q1 t----~-----< 

Reset 
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NE556C LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee ±16 v 
Power Dissipation pd 6.00 mW 
Lead Temperature 

Tlead +300 oc 
(solding, 10 sec) 

Operating Temperature Topr 0- +70 oc 
Storage Temperature Tstg -65--' +150 oc 

ELECTRICAL CHARACTERISTICS 
(Vee= +5V to + 15V, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Supply Voltage Vee 4.5 16 v 
Supply Current1 

Ice 
Vcc=5V, RL= oo 6 12 mA 

(low state) Vcc=15V, RL=oo 20 30 mA 

Timing Error (monostable) MT1 RA =2K!l to 100K!l 
Initial Accuracy2 C=0.1µF 0.75 % 
Drift with Temperature C=0.1µF 50 % 
Drift with Supply Voltage 0.1 %/V 

Vcc=15V 9.0 10.0 11.0 v 
Control Voltage Level Ve 

Vcc=5V 2.6 3.33 4.0 v 
Vcc=15V 10.0 v 

Treshold Voltage V1H 
Vcc=5V 3.33 v 

Threshold Current3 hH 30 250 nA 

Vcc=15V 4.5 5.0 5.6 v 
Trigger Voltage Vr 

Vcc=5V 1.1 1.67 2.2 v 
Trigger Current h Vr=OV 0.5 2.0 µA 

Reset Voltage5 VR 0.4 0.7 1.0 v 
Reset Current IR 0.1 0.6 mA 

Vcc=15V 
lsink=10mA 0.1 0.25 v 
lsink=50mA 0.4 0.75 v 

Output Voltage Low VoL 
lsink =100mA 2.0 2.75 v 
lsink =200mA 2.5 v 

Vcc=5V 
lsink=SmA 0.25 0.35 v 
lsink=5mA 0.15 0.25 v 
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NE556C LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Vee =+5V to +15V, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Vee=15V 
lsource =200mA 12.5 v 

Output Voltage (high) VoH lsource=100mA 12.75 13.3 v 
Vee=5V 

lsource = 1 OOmA 2.75 3.3 v 
Rise Time of Output TR 100 nsec 

Fall Time of Output TF 100 nsec 

Discharge Leakage Current lo 20 100 nA 

Matching Characteristics 
Initial Accuracy2 MeH 1.0 2.0 % 
Drift with Temperature 10 ppm/DC 
Drift with Supply Voltage 0.2 0.5 %/V 

Timing Error (astable) RA, Rs =1k0 to 100k0 
Initial Accuracy2 

MT2 
C=0.1µF 2.25 % 

Drift with Temperature Vee=15V 150 ppm/DC 
Drift with Supply Voltage 0.3 %/V 

Notes: 
1. Supply current when output high typically 1.0mA less. 
2. Tested at Vee=5Vand Vee=15V 
3. This will determine the maximum value of RA +Rs for 15V operation. 

The maximum total R=20MO, and for 5V operation the maximum total R=6.6MO. 
4. Matching characteristic refer to the difference between performance characteristics for each timer section in the monostable 

mode. 
5. Specified with trigger input high. 
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KA2302 LINEAR INTEGRATED CIRCUIT 

TOY RADIO CONTROL ACTUATOR 
The KA2302 is a monolithic integrated circuit designed for simple 2 func­
tion radio controlled car toy of which moving direction (forward, backward) 
is change whenever input singnal is diminished bellow a threshold level. 

FEATURES 
•Includes 

Amplifier, Detector, Comperator, Latct--Voltage Regulator, Actuator. 
• Wide power supply voltage range (2.SV -10V). 
• Capable of driving small DC motors in both directions 
• Minimum number of external parts required. 

BLOCK DIAGRAM 

REGULATOR 

DETECTOR 
COM­
PARATOR 
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t 

LATCH 

Unit: mm 

-.. r:Jnl 0.25 
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DRIVER 1 

DRIVER 2 
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NF DET GND 

Fig. 1 
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KA2302 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 11 v 
Output Current (Continuous) lo (Cont) 0.7 A 
Output Current (Surge) lo (Surge) 1.2 A 
Power Dissipation pd 500 mW 
Operating Temperature Topr -20-+70 oc 
Storage Temperature Tstg -45- +125 oc 

•.Mounted and soldered on a 50mm x50mm copper foil of PCB 

ELECTRICAL CHARACTERISTICS 
(Ta=25°C, Vcc=5V) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Circuit Current Ice Without Load 40 50 mA 

Input Impedance R; 10 Kil 

Output Saturation Voltage VSAT lo=400mA 0.25 0.45 v 
Output Sinking Current ls1NK 10 mA 

Sensitivity V; (sen) f=1KHz 3.5 mV 

Comparator Hysterisis HY l 5 dB 
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KA2302 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT 
1. Low Voltage Application Circuit 

Rs2.2K 

+ 

T1 
11~-+-~--.---#tlw-~--.-----., 

I I 
11 
11 
11 

C1 
473 

KA2302 

C13+ 
100µ 

2 3 4 597 86 

2. High Voltage Application Circuit 

Rs2.2K 

T1 
I 1,.---+-~-...-~W-~.......----. 
I I 
I I 
I I 
I I 

C1 
473 

2M 

Fig. 2 
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1 2 3 4 5 9 

2M 
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Fig. 3 
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KA2303 LINEAR INTEGRATED CIRCUIT 

TOY RADIO CONTROL ACTUATOR 
The KA2303 is monolithic integrated circuit having 3 functions (Forward, 
stop, Backward) designed for radio controlled toy car and other 
equipment. 

FEATURES 
•Includes 

Amplifier, Detector, Comparator, Latch,Voltage Regulator, Actuator. 
• Wide power supply voltage range (2.5V -10V) 
• Very low quiescent circuit current (Stop: Ice =5mA). 
• Capable of driving small DC motors in both driections. 
• Minimum number of external parts required. 

BLOCK DIAGRAM 
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Fig. 1 
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KA2303 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 11 v 
Output Current (Continuous) lo (cont) 0.7 A 
Output Current (Surge) lo (surge) 1.2 A 
Power Dissipation Po 500 mW 
Operating Temperature To pr -20- + 70 oc 

Storage Temperature Tstg -40- +125 oc 

ELECTRICAL CHARACTERISTICS 
(Ta=25°C, Vee=5V) 

Characteristic Symbol Test Condition Min Typ Max Unit 

lee1 Without Load 40 50 mA 
Circuit Current f- -

lee2 Stop 5 mA 

Input Impedance R; 10 Kf! 

Output Sturation Voltage VsAT lo=400mA 0.25 0.45 v 
Output Sink Current lslNK 10 mA 

Sensitivity V; (sen) f=1KHz 3.5 mV 
t-------

Comparator Hysterisis HY 5 dB I 
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KA2303 

TYPICAL APPLICATION CIRCUIT 
1. Low Voltage Application Circuit 

R5 2.2K 

R1 
3.3K 

+ 
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2. High Voltage Application Circuit 

R5 2.2K 

T1 , , 
II 
11 
11 
II 

C7 
473 

C7 
473 

2M 

2M 
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KA2580A/2588A LINEAR INTEGRATED CIRCUIT 

8-CHANNEL SOURCE DRIVERS 
These integrated circuits, rated for operation with output voltages of up 
to 50Vand designed to link NMOS logic with high-current inductive loads, 
will work with many combinations of logic-and load-voltage levels, meet­
ing interface requirements beyond the capabilities of standard logic 
buffers. 

KA2580A is a high current source driver used to switch the ground ends 
of loads that are directly connected to a negative supply. Typical loads 
are telephone relays, PIN diodes, and LEDs. 

KA2588A is a high-current source driver similar to KA2580A, has separ­
ated logic and driver supply lines. Its eight drivers can serve as an inter­
face between positive logic (TTL, CMOS, MOS) or negative logic 
(NMOS) and either negative or split-load supplies. 

KA2580A is furnished in 18-pin with in-line plastic package; KA2588A 
is supplied in a 20-pin dual in-line plastic package. All input connections 
are on one side of the packages, output pins on the other, to simplify 
printed wiring board layout. 

FEATURES 
• TTL, CMOS, PMOS, NMOS Compatible 
• High Output Current Ratings 
• Internal Transient Suppression 
• Efficient Input/Output Pin Structure 

SCHEMATIC DIAGRAM 

KA2580A 

KA2588A 

•• CJC SAMSUNG SEMICONDUCTOR 
•• 

18 Dip Unit: mm 

20 Dip Unit: mm 
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KA2580A/2588A LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 
(Ta =25°C, for Any One Driver unless otherwise noted) 

Characteristic Symbol Value Unit 

Output Voltage Vee 50 v 
Supply Voltage (ref, sub) Vs 50 v 
Supply Voltage (ref, sub, KA2588A) Vee 50 v 
Input Voltage (ref, Vs) V1N -30 v 
Total Current Ice +Is -500 mA 
Substrate Current lsua 3.0 A 
Power Dissipation (single output) Pd 1.0 w 

(total Package)* 2.2 w 
Operating Temperature Ta -20-+85 oc 
Storage Temperature Tstg -65- +150 oc 

* Derate at the rate of 18mW/°C above 25°C 

TYPICAL OPERATING VOLTAGE 

Vs V1Nz (on) v,N (off) Vee Vee (max) DVCType 

ov -15V- -3.6V -0.5V- ov NA -50V KA2580A 

+5V OV- + 1.4V +4.5V- +5V 
NA -45V KA2580A 

S5V -45V KA2588A 

+12V OV- +8.4V + 11 .5V - + 12V 
NA -38V KA2580A 

s12v -38V KA2588A 

+15V OV- + 11.4V + 14.5V- + 15V 
NA -35V KA2580A 

S15V -35V KA2588A 

Notes 

1) For simplication, these devices are characterized to the above with specific voltages for inputs, logic supply (V.), load 
supply (V00), and collector supply (Vee). 

2) Typical use of the KA2580A is with negative referenced logic. The more common application of the KA2588A is with positive 
referenced logic supplies. 

3) In application, the devices are capable of operation over a wide range of logic and supply voltage levels. 
4) The substrate must be tied to the most negative point in the external circuit to maintain isolation drivers and to provide 

for normal circuit operation. 
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KA2580A/KA2588A LINEAR INTEGRATED CIRCUIT 

PARTIAL SCHEMATIC 

7.2K 

10K 

+Vs 

~--~>----<>OUT 

...L 
SUB 

SUB/VEE 

ELECTRICAL CHARACTERISTICS (T.=25°C, Vs=OV, Vee=-45Vunlessotherwise noted) 

Characteristic Symbol Test Conditions Min Max Unit 

V1n=-0.5V, 
50 p,A 

VouT=Vee=-50V 
Output Leakage Current lcex V1N= -0.4V, 

VouT=Vee= -50V 100 p,A 
T.=70°C 

Output Sustaining Voltage 
Vee (sus) V1N = -0.4V, louT·= -25mA 35 v 

(Note 1, 2) 

V1N=-2.4V, louT=-100mA 1.8 v 
Output Saturation Voltage Vee (sat) V1N=-3.0V, louT=-225mA 1.9 v 

V1N = -3.6V, louT = -350mA 2.9 v 
-----

V1N = -3.6V, louT = -350mA -500 p,A 

Input Current 
l1N (on) 

V1N=-15V, louT=-350mA -2.1 mA 

l1N (off) 
louT = - 500p,A, Ta= 70°C 

-50 p,A 
(Note 3) 

louT=-100mA, Vce~1.8V -2.4 v 
Input Voltage V1N (on) louT = - 225mA, V ce ~ 1.9V -3.0 v 

louT=350mA, Vce~2.0V -3.6 v 
V1N (off) louT=-500,,,A, Ta=70°C -0.2 v 

Clamp Diode Leakage Current IA VR=50V, Ta=70°C 50 p,A 

Clamp Diode Forward Voltage Vf lf=350mA 2.0 v 
Input Capacitance C1N 25 pf 

Turn-On Delay tPHL 0.5 V1N to 0.5 VouT 5.0 ,,,s 
Turn-Off Delay tPLH 0.5 V1N to 0.5 V ouT 5.0 ,,,s 

Notes 

1) Pulsed test, tp ~ 300uS, duty cycle~ 2%. 
2) Negative current is defined as coming out of specified device pin. 
3) The lin (off) current limit guarantees against partial turn-on of the output. 
4) The Vin (on) voltage limit guarantees a minimum output source per the specified conditions. 
5) The substrate must always be tied to the most negative point and must be at least 4.0V below v •. 
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KA2580A/KA2588A LINEAR INTEGRATED CIRCUIT 

PARTIAL SCHEMATIC 
+vs Vee 

NC 

SUB 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vs=5.0V, VEE=-40V unless otherwise noted) 

Characteristic Symbol Test Conditions Min Max Unit 

V1N2:4.5V, VouT=VEE=-45V 50 µA 
Output Leakage Current le EX V1N2:4.6V, VouT=VEE=-45V 

Ta=70°C 
100 µA 

Output Sustaining Voltage 
VcE (sus) V1N 2: 4.6V, louT = -25mA 35 v 

(Note 1, 2) 

V1N =2.6V, louT = -100mA 
1.8 v 

Ref. Vee 

Output Saturation Voltage VcE (sat) 
V1N = 2.0V, louT = - 225mA 

1.9 v 
Ref. Vee 

V1N=1.4V, louT=-350mA 
2.0 v 

Ref. Vee 

V1N =1.4V, louT = -350mf. -500 µA 

Input Current 
l1N (on) Vs =15V, VEE= -30V, 

-2.1 mA 
V1N = OV, louT = -350mA 

l1N (Off) 
louT = - 500µA, Ta= 70°C 

-50 µA 
(Note 3) 

louT = - 1 OOmA, V cE :5 1.8V 2.6 v 
Input Voltage (Note 4) V1N (on) louT = - 225mA, V CE s 1.9V 2.0 v 

louT=-350mA, VcE:52.0V 1.4 v 
V1N (off) louT=-500µA, TA=70°C 4.8 v 

Clamp Diode Leakage Current IA VR=50V, Ta=70°C 50 µA 

Clamp Diode Forward Voltage VI lf=350mA 2.0 v 
Input Capacitance C1N 25 pF 

Turn-On Delay IPHL 0.5 V1N to 0.5 Vout 5.0 µS 

Turn-Off Delay IPLH 0.5 V1N to 0.5 Vbut 5.0 µS 

Notes 

1) Pulsed test, Ip:;:; 300uS, duty cycle:;:; 20/o. 
2) Negative current is defined as coming out of specified device pin. 
3) Thelin (off) current limit guarantees against partial turn-on of the output. 
4) The Vin (on) voltage limit guarantees a minimum output source per the specified conditions. 
5) The substrate must always be tied to the most negative point and must be at least 4.0V below Vs. 
6) Vee must never be more positive than Vs. 
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KA2580A/2588A 

(J 500 
~ 

ALLOWABLE PEAK COLLECTOR CURRENT 
AT 50°C AS A FUNCTION OF DUTY CYCLE 

II) 450 -
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TYPICAL APPLICATIONS 

+12V KA2588A 

LINEAR INTEGRATED CIRCUIT 

ALLOWABLE PEAK COLLECTOR CURRENT AT 70°C AS 
A FUNCTION OF DUTY CYCLE 

RECOMMENDED MAXIMUM OUTPUT CURRENT 

KA2588A 

111 

Vacuum Fluorescent Display Driver (Split Supply) 

KA2580A 

Vee 

Telecommunication Relay Driver (Negative Logic) 
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KA2803 LINEAR INTEGRATED CIRCUIT 

LOW POWER CONSUMPTION EARTH 
LEAKAGE DETECTOR 

8 Dip Unit: mm 

The KA2803 is designed for use in earth leakage circuit interrupters, for 
operation directly off the AC line in breakers. The input of the differen­
tial amplifier is connected to the secondary coil of ZCT (Zero Current 
Transformer). The amplified output of differential amplifier is integrated 
at external capacitor to gain adequate time delay that is specified in 
KSC4613. 

The level comparator generates high level when earth leakage current 
is greater than some level. 

FUNCTIONS 
• Differential amplifier 
• Level camparator 
• Latch circuit 

FEATURES 
• Low power consumption (Pd =5mW, 100V/200V) 
• Built-in voltage regulator 
• High gain differential amplifier (VT =13.SmV) 
• 1mA output current pulse to trigger SCR'S 
• Low external part count, economic 
• Mini-dip package (8 Dip), high packing density 
• High noise immunity, large surge margin 
• Super temperature characteristic of input sensitivity 
• Wide operating temperature range (T. =-25°C- +80°C) 

APPLICATION CIRCUIT 

~· 
mrt~ 

2.54 

1. Full Wave Application Circuit 2. Half Wave Application Circuit 

LOAu LOAD 

- . f----9---------------- --- ------ ____ , 

Fig. 1 Fig. 2 
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KA2803 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol value Unit 

Supply Voltage Vee/VEE 20 v 
Supply Current Is 8 mA 
Power Dissipation (Ta =25°C) pd 300 mW 
Operating Temperature Topr -25- +80 oc 

Storage Temperature Tstge -65- +150 oc 

Lead Temperature (soldering 10 sec) Tie ad 260 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Vcc=12V (-25°C) 580 µ,A 
Supply Current 1 ls1 VA-V1 =300mV (25°C) 400 530 µ,A 

(80°C) 480 µ,A 

Trip Voltage 
Vcc=16V (-25°C-80°C) 

10 13.5 17 mVrms 
VA-V1=X 

Differential Amplifier Output 
Vcc=16V (25°C) 

Current 1 Im VA-V1=30mV 12 30 µ,A 
Voo=1.2V 

Differential Amplifier Output Vcc=16V (25°C) 

Current 2 ho2 Voo=0.6V 17 37 µ,A 
VA, v, short 

Vsc= 1.4V 
Vos=0.8V 

Output Current lo Vee= 12V (-25°C) -200 µ,A 
I 

(+25°C) -100 µ,A 
(+80°C) -75 µ,A 

Latch on Voltage Vscon V cc = 16V (25°C) 0.7 1.4 v 
Latch Input Current lscon Vcc=12V (25°C) 5 µ,A 

Output Low Current losL 
Vee =12V (-25-80°C) 

200 µ,A 
VosL=0.2V 

Diff. Input Clamp Voltage V1oc lioc =100mA (-25-80°C) 0.4 2 v 
Maximum Current Voltage VsM lsM = 7mA ( -25°C) 20 28 v 

Supply Current 2 ls2 
v A-Vi = x (25 - 80°C) 900 µ,A 
Vos=0.6 

Latch Off Supply Voltage Vsoff Vos =high (25°C) 7.0 v 

Response Time Ton 
Vee =16V (25°C) 

2 4 msec 
VA-V1=0.3V 
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KA2803 LINEAR INTEGRATED CIRCUIT 

APPLICATION NOTE 
(refer to full wave application circuit Fig. 1) 

The Fig 1 shows the KA2803 connected in a typical leakage current detector system. 
The power is applied to the Vee terminal (Pin 8) of the KA2803 directly from the power line. 
The resistor Rs and capacitor Cs are chosen so that pin 8 voltage is at least 12V. 
The value of Cs is recommended above 1µF at this time. 
If the leakage current is at the load, it is detected by the zero current transformer (ZCT). 
The output voltage signal of ZCT is amplified by the differential amplifier of the KA2803 internal circuit and appears as half­
cycle sine wave signal referred to input signal at the output of the amplifier. 
The amplifier closed loop gain is fixed about 1000 times with internal feedback resistor to compensate for zero current trans­
former (ZCT) Variations. 
The resistor RL should be selected so that the breaker satisfies the required sensing current. 
The protection resistor RP is not usually used put when the high current is injected at the breaker, this resistor should be used 
to protect the earth leakage detector IC the KA2803. 
The range of RP is from several hundred fl to several kfl. 
The capacitor c, is for the noise canceller and .standard value of C1 is 0.0471'F. Also the capacitor C2 is noise canceller 
capacitance but it is not usually used. 
When high noise is only appeared at this system 0.047/lF capacitor may be connected between pin 6 and pin 7. 
The amplified signal is finally appeared to the Pin 7 with pulse signal through the internal latch circuit of the KA2803. 
This signal drivies the gate of the external SCA which energizes the trip coil which opens the circuit breaker. 
The trip time of breaker is decided by the capacitor C3 and the mechanism breaker. 
This capacitor should be selected under 1 µF for the required the trip time. 
The full wave bridge supplies power to the KA2803 during both the positive and negative half-cycles of the line voltage. 
This allows the hot and neutral lines to be interchanged. 
If your application want the detail information, request it on our application circuit designer of KA2803. 
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KA2804 LINEAR INTEGRATED CIRCUIT 

LINEAR INTEGRATED CIRCUIT 
The KA2804 is a TRIAC controller providing a complete solution for tem­
perature controlled electric panel heaters, cookers, film processing baths 
etc. 

Switching occurs at the zero voltage point in order to minimise radio fre­
quency interference. The device is suitable for mains-on-line operation 
and requires minimal components. 

FEATURES 
• Easy operation either through the AC line or a DC supply. 
• Supply voltage control. 
• Very few external components. 
• Symmetrical burst control - No DC current components in the 

load circuit. 
• Negative output current pulse up to 250mA-short circuit pro­

tection. 
• Reference voltage output. 

SCHEMATIC DIAGRAM 
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KA2804 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Ratings Symbol Value Unit 

Supply Voltage -Vs 8.2 v 
Supply Current -Is 40 (average) mA 
Synchronous Current lsvN 5.0 (rms) mA 
Input Voltage v, ;;;IVsl v 
Junction Temperature TJ 125 oc 
Operating Ambient Temperature Topr -20 to 70 oc 
Storage Temperature Ts19 -65 to 150 oc 
Power Dissipation p 350 mW 

ELECTRICAL CHARACTERISTICS 
(Vs =8.0V, VsvN =100 to 115Vrms, Ta =25°C, f=50/60Hz) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Circuit Current -Is Pin 5, RsvN =56K - 2.0 2.5 mA 

Supply Voltage 1 -Vs 1 
Pin 5, Is =2.5mA 

7.2 - 8.4 v 
RsvN=56K 

Supply Voltage 2 -Vs2 
Pin 5, Is =20mA 

7.2 - 8.6 v 
RsvN=56K 

Synchronous Current lsvN Pin 8 0.3 - - mA 

Output Pulse Width Tp Pin 6, RsvN =56K - 200 - µ,S 

Output Voltage Vo Pin 6, lo;;; 200mA 4.2 5.2 - v 
Output Current lo Pin 6, R0 ;;;25 200 250 - mA 

Output Leakage Current lw Pin 6 - - 2.0 µ,A 

Input Offset Voltage V10 Pin3, 4 - 2.0 5.0 mV 

Input Bias Current 11 Pin3, 4 - 0.5 1.0 µ,A 

Common Mode Input 
-V1cM Pin 3, 4 0 - 5.7 v 

Voltage Range 

Output Leakage Current Ile Pin 2 - - 0.2 µ,A 

Reference Voltage -VR Pin 1, IR;;;1uA - 3.6 - v 
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APPLICATIONS 
ON-OFF TEMPERATURE CONTROL 

NTC 

100/LF 2 

RH 
3 

4 

VR 

RH: HYSTERESIS VOLTAGE SET 

TIME PROPORTIONAL TEMPERATURE CONTROL 

RT 39K 

+ 
OOµF NTC 2 

3 
+ 

CT 0.1µ 
PUT 
N13TL 4 

20 
VA 

Ar Cr: TIMING PERIOD SET. 
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LINEAR INTEGRATED CIRCUIT 
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56 
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56K 

0 
<( 

9 

/>C, 
100Vrms 
50/60Hz 

0 g 

AC 
100Vrms 
50/60Hz 
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KS7126 LINEAR INTEGRATED CIRCUIT 

3 1/2 DIGIT AID CONVERTER 

GENERAL DESCRIPTION 

The single chip CMOS KS7126 incorporates all the active devices for a 
31/2 digit analog-to-digital converter to directly drive an LCD display. The 
internal oscillator, voltage reference and display segment/backplane 
drivers simplify system integration, reduce board space requirements 
and lower total cost. A low cost, high resolution-0.05%-indicating meter 
requires only a display, four resistors, four capacitors and 9V battery. 

The KS7125 dual slope conversion technique rejects interference signal 
when the integration time is set to a multiple of the interference sighal 
period. This is especially useful in industrial measurement environments 
where 50, 60 and 40Hz line frequency signals are present. With an auto­
zero error less than 10µV, zero drift less than 1 µV/°C, input bias current 
of 10pA max and rollover error of less than one count, the KS7126 brings 
exceptional value to the portable battery powered field. 

In addition, the differential input and reference allows the measurement 
on load cells, strain gauges and other bridge type transducers. The low 
power KS7126 can be used as a plug-in replacement for existing 7106 
based systems by changing only the values of seven passive com­
ponents. 

FEATURES 
• Long Battery Life: 800 !""lours Typical 
• Auto-Zero Cycle 
• Guaranteed Zero Reading With Zero Input 
• Low Noise: 15µVp-p 
• High Resolution (0.05%) and Wide Dynamic Range (72dB) 
• Low Input Leakage Current: 1pA Typical, 10pA Maximum 
• Direct LCD Display Drive-No External Components 
• Precision Null Detection With True Polarity at Zero 
• High Impedance Differential Input 
• Convenient 9V Battery Operation With Low 

Power Dissipation: 500µW Typical, 900µW Maximum 
• Internal Clock Circuit 
• Drop-In Replacement for TSC7126, ICL7126 

TYPICAL APPLICATIONS 

40 Dip 

_I-·~· 

• Thermometry • Digital Scales 
• Bridge Readouts (Strain Gauges, Load Cells, Null Detectors) • LVDT Indicators 
• Digital Meters • Portable Instrumentation 

- Voltage/CurrentfOhmsfPower • Power Supply Readouts 
-pH • Process Monitors 
- Capacitanceflnductance • Photometers 
- Fluid/flow Rate/Viscosity/Level 

cai SAMSUNG SEMICONDUCTOR 

Unit: mm 

634 



KS7126 C-MOS INTEGRATED CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol Value Unit 

Supply Voltage Vee 15 v 
Analog Input Voltage (Either Input) (1) V1N Vee-VEE v 
Reference Input Voltage (Either Input) VREF Vee-VEE v 
Clock Input VcL Text-Vee v 
Power Dissipation Pd 800 mW 
Operating Temperature Ta 0-+70 oc 
Storage Temperature Tstg -65-+160 oc 
Lead Temperature (Soldering, 60 Sec) Tl 300 oc 

ELECTRICAL CHARACTERISTICS 

Characteristic Test Conditions Min Typ Max Unit 

Zero Input Reading 
V1N =0.0V Digital 
Full Scale=200.0mW - 000.0 + 000.0 . + 000.0 Reading 

Zero Reading Drift V1N=O, 0°C<Ta<70°C 0.2 1 µ.V/°C 
+--~~~~~~~~~~~~+-~~--~~~~~~~~~-+-~-~~1--~~--t--~~---+--------1 

Ratiometric Reading 
V1N = V REF 999 999 1000 Digital 
VREF =100mV 1000 Reading 

Linearity (Max. deviation from best 
straight line fit) 

Full 'Scale=2o0mV 
or Full Scale=2.000V 

-1 +0.2 +1 Counts 
+--~~~~~~~~~~~---t-----~~~~~~~--~~----j---·----T-----t-------t----j 

Rollover Error 
(Difference in reading for equal 
positive and negative reading near 
Full Scale) 

Noise (Pk-Pk value not exceed 
95% of time) 

Leakage Current @ Input 

-V1N = +V1N =200.0mV 

VeM=+1V, V1N=OV 
Common Mode Rejection Ratio (4) Full Scale= 200 _0mV 

-1 +0.2 +1 Counts 

15 µ.V 

10 pA 

50 
1-----~---~~~~~----t--~-~~--~---------;-~---t----t-------t----j 

Scale Factor Temperature V1N = 199.0mV 
Coefficient O<Ta<70°C (Ext. Ref. 0 ppm/°C) 

5 ppm/°C 

Temp. Coeff. of Common 250K!J between Common and positive 
(with respect to positive supply) supply 

80 ppm/°C 

Analog Common Voltage 250Kf! between Common and positive 
(with respect to positive supply) supply 

2.4 2.8 3.2 v 
+--~-~~--~--~~-+---------------+---+------+---~~--+--------1 

Pk-Pk Segment Drive Voltage 
(Note 5) 

Pk-Pk Backplane Drive Voltage 
(Note 5) 
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KS7126 C-MOS INTEGRATED CIRCUITS 

Notes 

1) Input voltages may exceed the supply voltages provided the input current is limited to +100µA. 
2) Dissipation rating assumes device is mounted with all leads soldered to printed circuit board. 
3) Unless otherwise noted, specifications apply Ta =25°C, fcLocK =16KHz and are tested in the circuit of Figure 1. 
4) Refer to "Differential Input" discussion on page 7. 
5) Backplane drive is in phase with segment drive for 'off' segment, 180 out of phase for 'on' segment. Frequency is 20 times 

conversion rate. Average DC component is less than 50mV. 
6) During auto-zero phase, current is 10-20µA higher, 48KHz oscillator,: Figure 2, increases current by 8µA (Typ.) 

TYPICAL OPERATING CIRCUITS 

40 

IN 

30 

KS7126 

10 

LIQUID CRYSTAL DISPLAY 
I 

21 

20 

//II 

LIQUID CRYSTAL DISPLAY 
I 

1_10001 
. '-'-'·-'· 1

_100 01-----' 
. '-'-'·-'· 

Figure 1: KS7126 Clock Frequency 16 KHz (1 reading/sec.) Figure 2: KS7126 Clock Frequency 48 KHz (3 readings/sec.) 

PIN CONFIGURATION 
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KS7126 C-MOS INTEGRATED CIRCUITS 

PIN DESCRIPTION 

Pin Number Name Description 

1 Vee Positive supply voltage. 

2 01 Activates the D section of the units display. 
--------~----·--t-----------j--·--·----------------------------------1 

3 C1 Activates the C section of the units display. 

4 B1 Activates the B section of the units display. 

5 A1 Activates the A section of the units display. 

6 F1 Activates the F section of the units display. 

7 G1 Activates the G section of the units display. 
r--------t-------+------------------------------------1 

8 E1 Activates the E section of the units display. 
f---------+--------+-------------------------------1 

9 02 Activates the D section ofthe units display. 
f---------t-------+-----------------------------·-----j 

10 C2 Actatives the C section of the tens display. 
~-------+--------+--·------------------------------! 

11 B2 Activates the B section of the tens display. 

12 A2 Activates the A section of the tens display. 
-----·----------·------j 

13 F2 Activates the F section of the tens display. 

14 E2 Activates the E section of the tens display. 
---------+---·-----+------------------------------j 

15 0 3 Activates the D section of the hundreds display. 

16 B3 Activates the B section of the hundreds display. 

17 F3 Activates the F section of the hundreds display. 
f--------t-------+----------------------------------------1 

18 E3 Activates the E section of the hundreds display. 
r--------t--------+----------------------------------------1 

19 AB4 Activates both halves of the 1 in the thousands display. 
C-------t-------+------------------~-----------------1 

20 POL Activates the negative polarity display. 

21 BP Backplane drive output 
f---------t-------+--------------------------------l 

22 G3 Activates the G section of the hundreds display. 
r---------+--------+-----------------------·---------

Activates the A section of the hundreds display. 

Activates the C section ofthe hundreds display. 
r----------t--------+------·---------------··---··-------·--------

25 G2 Activates the G section of the tens display. 
!-------------+---· 

__________________ ____, 

26 VEE Negative power supply voltage. 
f---------+---------+-----------------------------

27 Vint 

Th e integrating capacitor should be selected to give maximum voltage swing 
that ensures component tolerance build up will not allow the integrator output 
to saturate. When analog common is used as a reference and the conver­
sion rate is 3 reading per second, a 0.047µF capacitor may be used. 
The capacitor must have a low dielectric constant to prevent roll-over errors. 
See INTEGRATING CAPACITOR section for additional details. 

- --·-- ---------- ---- -----·--------+------------------

28 Vbuff 
---------~·------

29 Caz 
L-----

Integration resistor connection. Use a 180K for a 200mV full-scale range and 
a 180K for 2V full-scale range. . 

- The size of the auto-zero cap~~itor influences the sys .. tern noise. Use a 0.33;F .J 
capacitor for a 200mV full-scale, and 0.033µF capacitor for a 2V full-scale. 
See paragraph on AUTO-ZERO CAPACITOR lo more details. 

---------------
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KS7126 C-MOS INTEGRATED CIRCUITS 

PIN DESCRIPTION (Continued) 

Pin Number Name Description 

30 Vin- The low input is connected to this pin. 

31 Vin+ The high input signal is connected to this pin. 

This pin is primarily used to set the analog common-mode voltage for bat-

32 Analog Common 
tery operation or in sytem where the input signal is referenced to the power 

supply. See paragraph on ANALOG COMMON on more details. It also acts 

as a reference voltage source. 

33 Cref- See pin 34 

A 0.1,,F capacitor is used in most applications. If a large common mode vol-

34 Cref+ 
tage exists (for example the Vin pin is not at analog common), and a 200mV 

scale is used, a 1.0µF is recommended and will hold the rollover error to 0.5 

count. 

35 Vref- See pin 36. 

The analog input required to generate a full-scale output (1.999 counts). 

36 Vref+ 
Place 100mV between pins 35 and 36 for 199.9mV full-scale. Place 1.000 volt 

between pins 35 and 36 for 2V full-scale. See paragraph on REFERENCE 

VOLTAGE. 

Lamp test. When pulled high (to Vee) all segments will be turned ON and the 

37 Test 
display should read -1888. It may also be used as a negative supply for ex-

ternally generated decimal points. See paragraph under TEST for additional 

information. 

38 OSC3 See pin 40. 
---

39 OSC2 See pin 40. 

Pins 40, 39, 38 make up the oscillator section. For a 48KHz clock (3 read-

40 osc, ings per second) connect pin 40 the junction of a 180K resistor an a 50pF 

capacitor. The 180K resistor is tied to pin 39 an the 50pF capacitor is tied 

l to pin 38. 
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KS7126 LINEAR INTEGRATED CIRCUIT 

DETAILED DESCRIPTION 
ANALOG SECTION 

Fig. 3 shows the Block Diagram of the Analog Section for the KS7126. Each measurement cycle is divided into three phases. 
They are (1) auto-zero (A-Z), (2) signal integrate (INT) and (3) de-integrate (DE). 

Fig. 3 Analog Section of KS7126 

1. Auto-zero phase 
During auto-zero three things happen. First, input high and low are disconnected from the pins and internally shorted to 

analog COMMON. Second, the reference capacitor is charged to the reference voltage. Third, a feedback loop is closed I 
around the system to charge the auto-zero capacitor CAz to compensate for offset voltages in the buffer amplifier, integra-
tor, and comparator. Since the comparator is included in the loop, the A-Z accuracy is limited only by the noise of the sys-
tem. In any case, the offset referred to the input is less than 10µV. 

2. Signal integrate phase 
During signal integrate, the auto-zero loop is opened, the internal short is removed, and the internal input high and low 

are connected to the external pins. The converter then integrates the differential voltage between IN HI and IN LO for a fixed 
time. This differential voltage can be within a wide common mode range; within one Volt of either supply. If, on the other hand, 
the input signal has no return with respect to the converter power supply, IN LO can be tied to analog COMMON to estab­
lish the correct common mode voltage. At the end of this phase, the polarity of the integrated signal is determined. 

3. De-integrate phase 
The final phase is de-integrate, or reference integrate. Input low is internally connected to analog COMMON and input high 

is connected across the previously charged reference capacitor. Circuitry within the chip ensures that the capacitor will be 
connected with the correct polarity to cause the integrator output to return to zero. The time required for the output to return 
to zero is proportional to the input signal. Specifically the digital reading displayed is 1000( ~.) 

VREF 

Differential Input 
The input can accept differential voltages anywhere within the common mode range of the input amplifier; or specifically 

from 0.5 Volts below the positive supply to 1.0 Volt above the negative supply. In this range the system has a CMRR of 86dB 
typical. However, since the integrator also swings with the common mode voltage, care must be exercised to assure the in­
tegrator output does not saturate. A worst case condition would be a large positive common-mode voltage with a near full­
scale negative differential input voltage. The negative input signal drives the integrator positive when most of its swing has 
been used up by the positive common mode voltage. For these critical applications the integrator swing can be reduced to 
less than the recommended 2V full scale swing with little loss of accuracy. The integrator output can swing within 0.3 Volts 
of either supply without loss of linearity. 
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KS7126 LINEAR INTEGRATED CIRCUIT 

Differential Reference 
The reference voltage can be generated anywhere within the power supply voltage of the converter. The main source of 

common mode error is a roll-over voltage caused by the reference capacitor losing or gaining charge to stray capacity on 
its modes. If there gain charge (increase voltage) when called up to de-integrate a positive signal but lose charge (decrease 
voltage) when called up to de-integrate a negative input signal. This difference in reference for (+)or(-) input voltage will 
give a roll-over error. However, by selecting the reference capacitor large enough in comparision to the stray capacitance, 
this error can be held to less than 0.5 count for the worst case condition (See component Value Section) 

V+ 

REFHI V+ 
6.8 VOLT 

REF LO ZENER 

I REFHI 

REF LO 

COMMON 

Fig. 4: Using an External Reference 

V+ 

KS7126 
BP 21 

TEST' :J1 

V+ 
,- --1 
I 
I 
I 
I 
I 
I 
I L __ 

TO LCD 
DECIMAL 
POINT 

TO LCD 
~------<">BACK PLANE 

Figure 5: Simple Inverter for Fixed Decimal Point 

Analog Common 

27KO 

ICL 8069 

1.2 REFERENCE 

This pin is included primarily to set the common mode voltage for battery operation or for any system where the input sig­
nals are floating with respect to the power supply. The COMMON pin sets a voltage that is approximately 2.8 Volts more negative 
than the positive supply. This is selected to give a minimum end-of-life battery voltage of about 6V. However, the analog 
COMMON has some of the attributes of a reference voltage. When the total supply voltage is large enough to cause the zener 
to regulate ( <7V), the COMMON voltage will have a low voltage coefficient (0.001%/%), low output impedance (©15Q), and 
a temperature coefficient typically less than 80 ppm/°C. 

The limitations of the on-chip reference should be also recognized, however. The reference temperature coefficient (TC) 
can cause some degradation in performance. Temperature changes of 2 to 8°C, typical for instruments, can give a scale factor 
error of a count or more. Also the common voltage will have a poor voltage coefficient when the total supply voltage is less 
than that which will cause the zener to regulate ( < 7V). These problems are eliminated if an external reference is used, as 
shown in Fig. 4. 

Analog COMMON is also used as the input low return during auto-zero and de-integrate. If IN LO is different from analog 
COMMON, a common mode voltage exists in the system and is taken care of by the excellent CMRR of the converter. However, 
in some applications IN LO will be set at a fixed known voltage (power supply common for instance). In this application, analog 
COMMON should be tied to the same point, thus removing the common mode voltage from the converter. The same holds 
true for the reference voltage. If reference can be conveniently referenced to analog COMMON, it should be since this removes 
the common mode voltage from the reference system. 
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KS7126 LINEAR INTEGRATED CIRCUIT 

Within the IC, analog COMMON is tied to an N channel FET that can sink 100µA or more of current to hold the voltage 
2.8 volts below the positive supply (when a load is trying to pull the common line positive). However, there is only 1 µA of source 
current, so COMMON may easily be tied to a more negative voltage thus overriding the internal reference. 

Test 
The TEST pin serves two functions. It is coupled to the internally generated digital supply through a soon resistor. Thus 

it can be used as the negative supply for externally generated segment drivers such as decimal points or any other presen­
tation the user may want to include on the LCD display Fig. 5 and Fig. 6 show such an application. No more than a 1mA load 
should be applied. 

The second function is a "lamp test". When TEST is pulled high (to Vee) all segments will be turned on and the display 
should read - 1888. The TEST pin will sink about 10mA under these conditions. 

CAUTION: In the lamp test mode, the segments have a constant D-C voltage (no square-wave) and may burn the LCD 
display if left in this mode for extended periods. 

DIGITAL SECTION 
Fig. 7 shows the digital section for the 7126. An internal digital ground is generated from a 6 volt zener diode and a large 

P channel source follower. This supply is made stiff to absorb the relative large capacitive current when the back plane (BP) 
voltage is switched. The BP frequency is the clock frequency divided by 800. For three readings/second this is a 60Hz square 
wave with a nominal amplitude of 5 volts. The segments are driven at the same frequency and amplitude and are in phase 
with BP when OFF, but out of phase when ON. In all cases negligible DC voltage exists across the segments. The polarity 
indication is "ON" for negative analog inputs. If IN LO and IN HI are reversed, this indication can be reversed also, if desired. 

BACK PLANE 

•Three Inverters. Internal Digital Ground 

One Inverter shown for clarity. 

40 39 38 

OSC1 OSC2 ISC3 I 
Fig. 7: Digital Section 
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KS7126 LINEAR INTEGRATED CIRCUIT 

System Timing 
Fig. 8 shows the clocking arrangement used in the 7126. Three basic clocking arrangements can be used 

1. An external oscillator connected to pin 40 
2. A crystal between pins 39 and 40. 
3. An R-C oscillator using all three pins 

EXTERNAL 
OSCILLATOR 

Fig. 8: Clock Circuits TEST 

The oscillator frequency is divided by four before it clocks the decade counts. It is then .futher divided to form the three 
convert- cycle phases. These are signal integrate (1000 counts), reference de-integrate (0 to.2000 counts) and auto - zero 
(1000 to 3000 counts). For signals less than full scale, auto - zero gets the unused portion of reference de-integrate. This 
makes a complete measure cycle of 4,000 (1,600 clock pulses) independent of input voltage. For three readings/second, an 
oscillator frequency of 48 KHz would be used. 

To achieve maximum rejection of 60Hz pickup, the signal integrate cycle should be a multiple of 60Hz. Oscillator frequency 
of 60KHz, 48KHz, 33l/3KHz, etc. should be selected. For 50Hz rejection, oscillator frequencies of 66l/oKHz, 50KHz, 40KHz, 
etc. would be suitable. Note that 40KHz (2.5 readings/second) will reject both 50 and 60Hz (also 400 and 440Hz) 

COMPONENT VALUE SELECTION 

1. Integrating Resistor 
Both the buffer amplifier and the integrator have a class A output stage with 6 pA of quiescent current. They can supply-1 pA 

of drive current with negligible non-linearity. The integrating resistor should be large enough to remain in this very linear region 
over the input voltage range, but small enough that undue leakage requirements are not placed on the PC board. For 2 Volt 
full scale, 1.8Mn is near optimum and similarly 180KQ for a 200.0mV scale. 

2. Integrating Capacitor 
The integrating capacitor should be selected to give the maximum voltage swing that ensures tolerance build-up will not 

saturate the integral swing (approx. 0.3 Volt from either supply). When the analog COMMON is used as a reference, a nomi­
nal ±2 Volt full scale integrator swing is fine.For three readings/second (48KHz clock) nominal values for CiNT are 0.047 µF, 
for 1/sec (16KHz) 0.15µF of course, it different oscillator frequencies are used, these values should be changed in inverse 
proportion to maintain the same output swing. 

The integrating capacitor should have low dielectric absorption to prevent roll-over errors. While other types may be ade­
quate for this application, polypropylene capacitors give undetectable errors at reasonable cost. At three readings/sec., a 
7500 resistor should be placed in series with the integrating capacitor, to compensate for comparator delay. 

3. Auto - Zero Capacitor 
The size of the auto-zero capacitor has some influence on the noise of the system. For 200mV full scale where noise is 

very important, a 0.32µF capacitor is recommended. On the 2 Volt scale, a 0.033µF capacitor increases the speed of recov­
ery from overload and is adequate for noise on this scale. 

4. Reference Capacitor 
A 0.1µF capacitor gives good results in most applications. However, where a large common mode voltage exists (i.e. the 

REF LO pin is not analog COMMON) and a 200mV scale is used, a large value is required to prevent roll-over error. Gener­
ally 1.0µF will hold the roll-over error to 0.5 count in this instance. 

5. Oscillator Components 
For all ranges of frequency a 50pF capacitor is recommended and the resistor is selected from the approximate equa­

tion f- 45. For 48KHz clock (3 readings/second) R=18Kn 
RC 
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KS7126 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATIONS 

OSC1• 1-----
0SC2 
OSC3 I ~---tit-~ 

TESTLJ---
REFHl l_r----, 

REF LO n------.--4Wlf'-j.-'\j'V\o,____. 
CREF 
CREF 

COMMON Ll---~ 
INHllr--,-=-----t-------1!--' 

Scale factor adjust 
(Vref =100mV for AC to RMS) 

KS7126 INJJ~ -.----+--.-+-~""'~~-_.---+---+--;0.22µF 
BUFF 

I NT ...-i.""'"'--U-'--• 
V­
G2 
C3 
A3 
G3 
BP 

Figure 9: AC to DC Converter with KS7126. Test is Used as a Common 
Mode Reference Level to Ensure Compatibility with Most Op-amps. 

To pin 1 

KS7126 KS7126 

To pin 1 

AC IN 

Figure 10: Recommended Values for2.000V Full-Scale, 
Three Readings Per Second. 

Figure 11: KS7126 with Zener Diode Reference. 
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KS7126 

KS7126 

Figure 12: KS7126 Using the Internal Reference. 200.0mV 
Full-Scale, Three Readings Per Second, Floating Supply 
Voltage (9V Battery). 

To pin 1 

KS7126 

•values depend on clock frqeucny. See figure 10, 12, 15. 

Figure 14: KS7126 Measuring Ratiometric Values of Quad 
Load Cell. The Resistor Values Within theBridge are 
Determined by the Desired Sensitivity. 

C8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

To pin 1 

KS7126 

Figure 13: KS7126 Operated From Single +5V 

Supply. An External Reference Must Be Used. 

KS1726 

Figure 15: KS7126 with an External Band-Gap 
Reference (1.2V Typ) IN LO is tied to Common. 
Values Shown are for One Reading Per Second. 
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KS7126 LINEAR INTEGRATED CIRCUIT 

To pin 1 

KS7126 

Silicon NPN 
MPS 3704 or 
similar 

0 Range 

U Range 

CD4023 
or74C10 

vee 

To logic 
v 

CD4077 

KS7126 

Figure 16: KS7126 Used as a Digital Centigrade 
Thermometer. A Silicon Diode-Connected Transistor Has 
a Temperature Coefficient of About 2mV/°C. 

Figure 17: Circuit for Developing Underrange and Overrange 
Signals from1KS7126 Outputs. 

To pin 1 

140 

I= 560K°-=:] 

I= {I- J Set Vref 1,000V 

~ SOpF 

~ ..,..1 _..,.,. 

l=i :i: 0.1µF 250KO 240K!1 

K 

Fi .01µF 

~ S7126 ~ 
I=: 0.0:!2i<F-1.~ 
~ .,,.. 1.8MO 

~ 
0.15µF 

6 } TO DISPLAY 

TO BACK PLANE 

IN 

vee 

21 
•values depend on clock frequency. See Figure 10, 12,15 

Figure 18: Recommended Component Values for 2.00V Full-Scale, One Reading Per Second. 
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MC1488 LINEAR INTEGRATED CIRCUIT 

QUAD LINE DRIVER 
The MC1488 is a monolithic quad line driver designed to interface data 
terminal equipment with data communications equipment in con­
formance with the specifications of EIA Standard No. RS-232C. 

FEATURES 
• Current Limited Output:L ±10mA typ 
• Power-Off Source Impedance: 300 Ohms min 

• Simple Slew Rate Control with External Capacitor 
• Flexible Operating Supply Range 

SCHEMATIC DIAGRAM 1(114 ot Circuit Shown> 

6.2K 
PIN4, 9, 120R 2 

INPUT l.r-------_. 
INPUT CJ-------_. 
PIN 5, 10, 13 

""'~ 
10K 

7K 

ABSOLUTE MAXIMUM RATINGS 

Characteristic 

Power Supply Voltage 

Input Voltage Range 

Output Signal Voltage 

Power Derating (Package Limitation, Ceramic and 
Plastic Dual-In-Line Package) 
De rate Above Ta= + 25°C 

Operating Temperature Range 

Storage Temperature Range 

c8 SAMSUNG SEMICONDUCTOR 

14 Dip Unit: mm 

3000 

OUTPUT 
PIN 9, 6, 8, 11 or3 

70 

Symbol Value Unit 

Vee +15 
Voe 

VEE -15 

V1R -15 :5 V1R :5 7.0 Voe 

Vo ±15 Voe 

Po 1000 mW 

1/RllJA 6.7 mW/°C 

Ta Oto +75 oc 
Tstg -65 to +175 oc 

646 



MC1488 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
(Vee =9.0±100/oV, VEE= -9±100/oV, Ta =0-75°C unless otherwise noted) 

Characteristic Symbol Test Conditions Min Typ Max Unit Fig 

Input Current 1 111 Low Logic State (V1L =0) 1.0 1.6 mA 
------------------------!---- -----1----------·----t------ ---+- -- f-----f------j 

Input Current 2 
112 High Logic State 

10 11A 
(V1H = 5.0V) 

--- - -- --- - ---·· ---· ---· -----1----·--- -----------------+-----+-------~---+----+---

Output Voltage-High Logic State 

V1L =0.8V, RL =3.0Kfl 
Vee=9.0V, VEE= -9.0V 

6 7 
---------------1-----1-----+--_, 

V1L=0.8V, RL=3.9Kfl 
Vcc=13.2V, VEE=-13.2V 

9 10.5 
v 2 

---·---------------+----+----------+-----+----•----+---~I----_, 

Output Voltage-Low Logic State VoL 

V1H=1.9V, RL=3.0Kfl 
Vcc=9.0V, VEE=-9.0K 

V1H=1.9V, RL=3.9Kfl 
Vcc=13.2V, VEE=-13.2V 

-6 -7 

v 2 
-9 -10.5 

f--------------------~------+-----------+----+---t-------+------1 

Output Short Circuit Current las+ Positive 6 10 12 mA 3 
1-------------------+-----+----------+-----+---+---l-----+------j 

Output Short Circuit Current · las- Negative - 6 - 10 - 12 mA 3 
---------------t---~~-

Output Resistance Ro Vee =VEE =0, IVo = ±2.0V 300 

V1H=1.9V, Vee=+9.0V 15 20 

V1L=0.8V, Vee= +9.0V 4.5 6 
------------+-----1----1------l 

V1H=1.9V, Vee=+12V 9 25 
Positive Supply Current (Ri=oo) Ice -----t---+----t---- mA 

V1L=0.8V, Vcc=+12V 5.5 7 

V1H=1.9V, Vee= +15V 34 

V1L=0.8V, Vee=+15V 12 

V1H =1.9V, VEE=-9.0V -13 -17 mA 

V1L=0.8V, VEE=-9.0V -500 11A 
1----------+-----+----+-----l--_, 

V1H=1.9V, VEE=-12V -18 -23 mA 

V1L = o.av, vEE = -12v -500 11A 
-------------+----+----+--

V 1H=1.9V, VEE=-15V -34 mA 

Power Consumption Pc 
Vee=9.0V, VEE=-9.0V 333 

mW 
Vee= 12V, VEE= -12V 576 

* Maximum package power dissipation may be exceeded if all outputs are shorted simultaneously. 

SWITCHING CHARACTERISTICS 
(Vcc=9.0±1%V, VEE=-9±10/oV, T.=0-25°C) 

Characteristic Symbol 

Propagation Delay Time tPLH 

Fall Time hHL 

Rise Time hLH 

cSC SAMSUNG SEMICONDUCTOR 
•• 

Test Conditions 

z, =3.0K and 15pF 

Z1 =3.0K and 15pF 

Z1 = 3.0K and 15pF 

Min Typ Max Unit 

275 350 nS 

45 75 nS 

55 100 nS 

5 

5 

Fig 

6 
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MC1488 

FIGURE 1 - INPUT CURRENT 

+9V -9V 

+SV l 
FIGURE3-

0UTPUT SHORT CIRCUIT CURRENT 
Vee VEE 

+1.9V 

L 
+a.av 

«8 SAMSUNG SEMICQNDUCTOR 

LINEAR INTEGRATED CIRCUIT 

FIGURE 2 - OUTPUT VOLTAGE 

+9V -9V 

+1.9V 

J 
VOH 

VOH• VOL 
+a.av 

FIGURE4-
0UTPUT RESISTANCE (POWER OFF) 

Vee 
±2Vdc 

±6.6 mA Max 
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MC1488 LINEAR INTEGRATED CIRCUIT 

FIGURE 5 - POWER SURPPLY CURRENTS 

+1.9V 

VIL 

+o.av 

VEE 

FIGURE 6 - SWITCHING RESPONSE I 

ein---
.___ _________ ov 

vo-----

tTHL and tTLH1 Measured 10010 to 900/o 
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MC1488 LINEAR INTEGRATED CIRCUIT 

APPLICATION INFORMATION 
The Electronic Industries Association (EIA) RS232C specification detail the requirements for the interface between data 

processing equipment and data communications equipment. This standard specifies not only the number and type of interface 
leads, but also the voltage levels to be used. The MC1488 quad driver and its cc;impanion circuit, the MC1489 quad receiver, 
provide a complete interface system between DTL or TTL logic levels and the RS232C defined levels. The RS232C require­
ments as applied to drivers are discussed herein. 

The required driver voltages are defined as between 5 and 15-volts in magnitude and are positive for a logic "O'.' and negative 
for a logic "1". These voltages are so defined when the drivers are terminated with a 3000 to 7000-ohm resistor. The MC1488 
meets this voltage requirement by converting a DTUTTL logic level into RS232C levels with one stage of inversion. 

The RS232C specification further requires that during transitions, the driver output slew rate must not exceed 30 volts per 
microsecond. The inherent slew rate of the MC1488 is much too fast for this requirement. The current limited output of the 

FIGURE 12 - SLEW RATE Vs CAPACITANCE 
FOR lsc =10mA 

1000 

H 

100 

H 

t-- H 

x 

1.0 
1.0 10 100 1,000 10,000 

C, CAPACITANCE (pF) 

device can be used to control this slew rate by connecting a capacitor to each driver output. The required capacitor can be 
easily determined by using the relationship C=los x Nit:.. V from which Figute 12 is derived. Accordingly, a 330-pF capaci­
tor on each output will guarantee a worst case slew rate or 30 volts per microsecond. 

The interface driver is also required to withstand an accidental short to any other conductor in an interconnecting cable. 
The worst possible signal on any conductor would be another driver using a plus or minus 15-volt, 500-mA source. The MC1488 
is designed to indefinitely withstand such a short to all four outputs in a package as long as the power-supply voltages are 
greater than 9.0 volts (i.e., Yee ~9.0 V:VEE ,;;;,-9.0V). In some power-supply designs, a loss of system power causes a low 
impedance on the power-supply outputs. When this occurs, a low impedance to ground would exist at the power inputs to 
the MC1488 effectively shorting the 300-ohm output resistors to ground. If all four outputs were then shorted to plus or minus 
15 volts, the power dissipation in these resistors would be excessive. Therefore, if the system is designed to permit low 

o----~--------+-- - - ------t-----
Vee 14 Q14 

....--_,..;...,..,--, i MCMBB-i 
: r·-• .... , I 

0-1-~ p-~-o 
I ""··-"' I I I 

o-t-·r--- : 
0-1-..i ,r>-1--0 

T ·---"' I 

o-+-1··-, : 
0-~--L __ .P-t-<> 
o-l-.:-·-~ ; 

1 ! P+·o 0-1--.. .... _ ... , i 
L;--~---J 

1 7.~ ~1 VDEE ___________________ l_.:~_j__ --- -
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MC1488 LINEAR INTEGRATED CIRCUIT 

impedances to ground at the power-supplies of the drivers, a diode should be placed in each power-supply lead to prevent 
overheating in this fault condition. These two diodes, as shown in Figure 13, could be used to decouple all the driver pack­
ages in a system. {These same diodes will allow the MC1488 to withstand momentary shorts to the ±25-volt limits specified 
in the earlier Standard RS2328.) The addition of the diodes also permits the MC1488 to withstand faults with power-supplies 
of less than the 9.0 volts stated above. 

The maximum short-circuit current allowable under fault conditions is more than guaranteed by the previously mentioned 
10mA output current limiting. 

Other Applications 

The MC1488 is an extremely versatile line driver with a myriad of possible applications. Several features of the drivers 
enhance this versatility: 

1. Output Current Limiting-this enables the circuit designer to define the output voltage levels independent of power­
supplies and can be accomplished by diode clamping of the output pins. Figure 14 shows the MC1488 used as a DTL to MOS 
translator where the high-level voltage output is clamped one diode above ground. The resistor divider shown is used to reduce 
the output voltage below the 300mV above ground MOS input level limit. 

2. Power-Supply Range - as can be seen from the schematic drawing of the drivers, the positive and negative driving 
elements of the device are essentially independent and do not require matching power-supplies. In fact, the positive sup­
ply can vary from a minimum seven volts (required for driving the negative pulldown section) to the maximum specified 15 
volts. The negative supply can vary from approximately -2.5 volts to the minimum specified the positive or negative sup­
plies as long as the current output limits are not exceeded. The combination of the current-limiting and supply-voltage fea­
tures allow a wide combination of possible outputs within the same quad package. Thus if only a portion of the four drivers 
are used for driving RS232C lines, the remainder could be used for DTL to MOS or even DTL to DTL translation. Figure 15 
shows one such combination. 

FIGURE 14-
MDTL/MTTL-TO-MOS TRANSLATOR 

MDTL 
MTTL 
INPUT 

+12V 

-12V 

MOS OUTPUT 
(WITH Vss =GND) 

10K 

-12V 

c8 SAMSUNG SEMICONDUCTOR 

FIGURE 15-
LOGIC TRANSLATOR APPLICATIONS 

MDTL 
INPUT 

MDTL 4 
NAND "--'-'---....o--t--o---..----i--o MDTL OUTPUT 
GATE . -0.7V to +5.7V 
INPUT 

MDTL 
MHTL 
INPUT 

MDTL 
MMOS 
INPUT 

+12V 

MHTLOUTPUT 
1.>--t--0---...,.-----<.> -0.7V to 10V 

10K 

-12V 
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MC1488 
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FIGURE 7 - TRANSFER CHARACTERISTICS 
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FIGURE 9 - OUTPUT SLEW RATE Vs LOAD 
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FIGURE 11 - MAXIMUM OPEATING TEMPERATURE 
Vs POWER SUPPLY VOLTAGE 
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+125 

LINEAR INTEGRATED CIRCUIT 
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FIGURE 8 - SHORT CIRCUIT OUTPUT CURRENT 
Vs TEMPERATURE 
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FIGURE 10 - OUTPUT VOLTAGE 
AND CURRENT LIMITING CHARACTERISTICS 
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MC1489/1489A LINEAR INTEGRATED CIRCUIT 

QUAD LINE RECEIVER 
The MC1489 monolithic quad line receivers are designed to interface 
data terminal equipment with data communications equipment in con­
formance with the specifications of EIA Standard No. RS-232C. 

FEATURES 
• Input Resistance - 3.0K to 7.0 kilohms 
• Input Signal Range - ± 30 Volts 
• Response Control 

a) Logic Threshold Shifting 
b) Input Noise Filtering 

SCHEMATIC DIAGRAM 
(1/4 OF CIRCUIT SHOWN) 

RESPONSE CONTROL 2 

INPUT 1 

MC1489 MC1489A. 
AF 

6.7KO 1.6KO j 

3.8K 

~ 

ABSOLUTE MAXIMUM RATINGS 

Characteristic 

Power Supply Voltage 

Input Voltage Range 

Output Load Current 

Power Dissipation 
Derate Above Ta= +25°C 

Operating Temperature 

Storage Temperature 

c8 SAMSUNG SEMICONDUCTOR 

AF 

r--.... 

10K 

14 Dip Unit: mm 

14 vcc 

SK 1.7K 

"<) OUTPUT 

n 7, GROUND 

Symbol Value Unit 

Vee 10 Voe 

V1R ±30 Voe 

IL 20 mA 

Po 1000 mW 
1/(}JA 6.7 mW/°C 

T. Oto +75 oc 
Tstg -65 to +175 oc 
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MC1489/MC1489A LINEAR INTEGRATED CIRCUITS 

ELECTRICAL CHARACTERISTICS 
(Vee =5.0±100/oV, Ta =0-75°C unless otherwise noted) 

Characteristic Symbol 

Positive Input Current l1H 

Negative Input Current l1L 

Input Turn-On Thereshold Voltage V1H 
MC1489 
MC1489A 

Input Turn-Off Threshold Voltage V1L 

Output Voltage High VoH 

Output Voltage Low VoL 

Output Short Circuit Current las 

Power Supply Current Ice 

Power Consumption Pc 

SWITCHING CHARACTERISTICS 
(Vcc=5.0±1%V, Ta=25°C, See Fig. 1) 

Characteristic Symbol 

Propagation Delay Time tPLH 
Rise Time hLH 
Propagation Delay Time tPHL 
Fall Time tTHL 

cS2 SAMSUNG SEMICONDUCTOR .. 

Test Conditions 

V1H=5V 

V1H=3.0V 

V1L= -25V 

V1L= -3.0V 

T.=25°C, VoLs0.45V 

T.=25°C, VoH~2.5V, 
IL=0.5mA 

V1H =0.75V, IL= -0.5mA 
Input Open, IL= - 0.5mA 

V1L=3.0V, IL=10mA 

All gates "on", louT =10mA, 
V1H=5.0V 

V1H=5.0V 

Test Conditions 

RL =3.9Kfl 
RL =3.9Kfl 
RL=390Kfl 
RL=390Kfl 

Min Typ Max Unit 

3.6 8.3 
mA 

0.43 

-3.6 -8.3 
mA 

-0.43 

1.0 1.5 v 
1.75 1.95 2.25 

0.75 1.25 v 

2.5 4.0 5.0 v 
2.5 4.0 5.0 

--~ 

0.2 0.45 v 
-3.0 -4.0 mA 

16 26 mA 

80 130 mW 

Min Typ Max Unit 

25 85 nS 
120 175 nS 
25 50 nS 
10 20 nS 
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MC1489/1489A 

TEST CIRCUIT 

Fig 1 - SWITCHING RESPONSE 

Ein 

J; CL 

tTLH and tTHL 
measured 
10%-90% 

CL =15pF=total parasitic capacitance, which includes 
probe and wiring capacitances 

TYPICAL CHARACTERISTICS 

(Vcc=5.0 Vdc Ta=+25°C unless otherwise noted) 

Fig. e - TYPICAL TURN-ON THRESHOLD Vs 
CAPACITANCE FROM RESPONSE CONTROL PIN TO 
GND 
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Fig 2 - RESPONSE CONTROL NODE 

VR 

RESPONSE NODE 

C, capacitor is for noise filtering 
R, reistor is for threshold shifting 

Fig. 9 - TYPICAL TURN-ON THRESHOLD Vs 
CAPACITANCE FROM RESPONSE CONTROL PIN TO 
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MC1489/1489A LINEAR INTEGRATED CIRCUIT 

APPLICATION INFORMATION 

General Information 
The Electronic Industries Association (EIA) has released the RS-232C specification detailing the requirements for the inter­

face between data processing equipment and data communications equipment. This standard specifies not only the number 
and type of interface leads, but also the voltage levels to be used. The MC1488 quad driver and its companion circuit, the 
MC1489 quad receiver, provide a complete interface system between DTL or TTL logic levels and the RS-232C defined levels. 
The RS-232C requirements as applied to receivers are discussed herein. 

The required input impedance is defined as between 3000 ohms and 7000 ohms for input voltages between 3.0 and 25 
volts in magnitude; and any voltage on the receiver input in an open circuit condition must be less than 2.0 volts in magni­
tude. The MC1489 circuits meet these requirements with a maximum open circuits meet these requirements with a maxi­
mum open circuit voltage of one Vee. 

The receiver shall detect a voltage between -3.0 and -25 volts as a Logic "1" and inputs between +3.0 and +25 volts 
as a Logic "O". On some interchange leads, an open circuit of power "OFF" condition (300 ohms or more to ground) shall 
be decoded as an "OFF" condition or Logic "1 ". For this reason, the input hysteresis thresholds of the MC1489 circuits are 
all above ground. Thus an open or grounded input will cause the same output as a negative or Logic "1" input. 

Device Characteristics 
The MC1489 interface receivers have internal feedback from the second stage to the input stage providing input hystere­

sis for noise rejection. The MC1489 input has typical turn~on voltage of 1.25 volts and turn-off of 1.0 volt for typical hystere­
sis of 250mV. The MC1489A has typical turn-on of 1.95 volts and turn-off of 0.8 volt for typically 1.15 volts of hysteresis. 

Each receiver section has an external response control node in addition to the input and output pins, thereby allowing the 
designer to vary the input threshold voltage levels. A resistor can be connected between this node and an external power­
supply. Figures 2, 4 and 5 illustrate the input threshold voltage shift possible through this technique. 

This response node can also be used for the filtering of high-frequency, high-energy noise pulses. Figures 8 and 9 show 
typical noise-pulse rejection for external capacitors of various sizes. 

These two operations on the response node can be combined or used individually for many combinations of interfacing 
applications. The MC1489 circuits and MDTUMTTL logic systems. In this application, the input threshold voltages are adjusted 
(with the appropriate supply and resistor values) to fall in the center of the MOS voltage logic levels. (See Figure 10) 

The response node may also be used as the receiver input as long as the designer realizes that he may not drive this node 
with a low impedance source to a voltage greater than one diode above ground or less than one diode below ground. This 
feature is demonstrated in Figure 11 where two receivers are slaved to the same line that must still meet the RS-232C 
impedance requirement. 

c8 SAMSUNG SEMICONDUCTOR 656 



MC1489/1489A LINEAR INTEGRATED CIRCUIT 

Fig. 10 - TYPICAL TRANSLATOR APPLICATION - MOS TO DTL OR TTL. 
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Fig. 11 - TYPICAL PARALLELING OF TWO MC1489/A RECEIVERS TO MEET RS-232C 
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MC1487/1489A 

Fig. 3 - INPUT CURRENT 

+10 

-25-20 -15 -10 -5.0 +5.0 + 10 + 15 +20 +25 

6.0 

VIN, INPUT VOLTAGE (V) 

Fig. 5 - MC1489A INPUT THRESHOLD 
VOLTAGE ADJUSTMENT 

5.0 ~-1~-+-+-~1----...+--./--f--+---j 

l 4.0 

w l-+--t-+-+-+--+f---1f--tt---I 
OJ i!i 3.0 1-+--+---t--+--+----t-t---fl---t+---f 

g 
~ 2.0 1-+--+-+-+--+--+l---fi.--t+---f 

~ 
0 

~ 1.0 1-+--+---t--+--+----t-t-----te--t+--+--t---+-_, 

2.0 

i 
w 
OJ 

~ g 
Q 

1.0 ~ 
0 
:i:: ., 
w a: 
:i:: .... 
.... 
::> 
0. 
;;!; 

+-- +--+ 

-30-20 -10 0 +10 +20 +30 +40 

V1, INPUT VOLTAGE (V) 

Fig. 7 - INPUT THRESHOLD Vs. 
POWER SUPPLY VOLTAGE 

VIH MC1489A 

VIH MC1489 

V1LMC1489 
VIL MC1489A 

4.0 8.0 

Vee POWER SUPPLY VOLTAGE M 

cii SAMSUNG SEMICONDUCTOR 

12 

LINEAR INTEGRATED CIRCUIT 
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KA33V LINEAR INTEGRATED CIRCUIT 

SILICON MONOLITHIC BIPOLAR INTEGRATED 
CIRCUIT VOLTAGE STABILIZAER FOR 
ELECTRONIC TUNER 
The KA33V Is a monolithic integrated circuit voltage stabilizer especially 
designed as voltage supplier for varactor diode. 

FEATURES 
• Low Temperature Coefficient 
• Low Dynamic Resistance 
• Typical Reference Voltage 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Zener Current lz 10 mA 
Power Dissipation pd 200 mW 
Operating Ambient Temperature-

Topt -20-75 oc 
Range 
Storage Temperature Range Tstg -40-125 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol 

Stabilizer Voltage Vz 
Stabilizer Voltage- tNz/T 
Temperature Drift 
Dynamic Resistance rz 

EQUIVALENT CIRCUIT 

R2 

dC SAMSUNG SEMICONDUCTOR •• 

Test Conditions 

lz=5mA 
lz=5mA 
Ta= -20 to 75°C 
lz=5mA, f=1KHz 

T0-92 Unit: mm 

r--458--j 

T 

Min Typ Max Unit 

31 35 v 
-1 0 1 mV/°C 

10 25 
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KA33V BIPOLAR ANALOG INTEGRATED CIRCUIT 

MEASURING CIRCUITS 
Measuring Circuit for Stabilized Voltage Vz 

--- IZ=SmA 

~-----<A 

2 

KA33V 

Measuring Circuit for Dynamic Resistance 
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c 
0.1µF 
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45 SAMSUNG SEMICONDUCTOR 

+ 

IZ 
---IAC=-

10 

SOµF 100 

v Volt Meter 

vz 

IZ 

VV1 
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KA33V BIPOLAR ANALOG INTEGRATED CIRCUIT 

TYPICAL APPLICATION 
Ach Sch 

R; 

2 

KA33V 
c 

V; 

15K!J >--~ 15K!l ~--~15K!l 

• to tuning diodes (varactor) in case of Yeh on 

(1) UHF TUNER 

Antenna 

TR1: RF AMP: K8C1393 
K8C1070 (Under development) 

TR2: 08C: K8C1730 
01-04: 18220 Os: MIXER: 18816 

(2) VHF TUNER 

Antenna 

TR1: RM AMP : K8C1393 
TR2: MIXER : K8C1394 
TR3: 08C : K8C1730 
01, 04: 182209 
02, 03: 182207 

c8 SAMSUNG SEMICONDUCTOR 
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Channel 
setting 
variable 

....i Q AFC 
terminal 

-c 
TR3 

IJliol 0 
AFC terminal 
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.KA33V BIPOLAR ANALKOG INTERATED CIRCUIT 

POWER-TEMPERATURE DERATING CURVE 

~ 400 
I 

i5 
~ 300 
iii ., 
Ci 
w 

1200 
<[ 

I 
~ 100 

-20 

!.' +4 
~ 

\---I +3 = ·c 
c 
e +2 
= i! 
& +1 a. 
E 
,!! 
& 

"' 
~ -1 
.., 
.~ -2 :a 
Jll ., -3 
I 

ALLOWABLE DISSIPATION vs. 
AMBIENT TEMPERATURE 

1 1 
FREE AIR 

~ 
I G 

25 50 
T• -AMBIENT TEMPERATURE- •c 

STABILIZED VOLTAGE TEMPERATURE 
DRIFT vs. ZENER CURRENT 

1 
T 

~ 

I 

75 

~ -4 ··-

<I 

0 2 4 6 8 10 
AV,/AI - STABILIZED VOLTAGE TEMPERATURE DRIFT - mw•c 

STABILIZED VOLTAGE VARIATION & 
SUPPLY VOLTAGE VARIATION vs. 
ZENER CURRENT 

10 

lz - ZENER CURRENT - mA 

c8 SAMSUNG SEMICONDUCTOR 

TYPICAL CHARACTERISTIC CURVES (Ta=25°CJ 

DYNAMIC RESISTANCE vs. 
ZENER CURRENT 

ao'--_ _,_-+-__ _j ____ _j_ __ --+-------' 

so>-----1--+------+ 

---+-
Ta=+250C -1.,.+o 
f=1KHZ 

--+---+---- -------t-·-~ 

I 
6 

lz - ZENER CURRENT - mA 

STABILIZED VOLTAGE VARIATION 
vs. TIME 

10 

\ I 
~ +ao>---+--1>---+--+--+-+-11--+--+-F--R-E1~E-A-IR_,f----j 

~ +60 '---+--+--+-_j-+-+-1-_J_----1-~z=::~w -­

o 
~+40'---+--+--+---+--+-+-l-_j_-+---+---1------l 

~ :::s: +20 l---+--+--+--l-+-+--+-_J__J__J_ __ --1-____J 
w 
~ 
!:j 

~ lz=SmA XY-RECODER 
~ -20f---+--+--+---+--+-+-1-_J_-+----+--1----+ 

~ 11-----I ~-+ <>--1 ~ -40 ,--, l - .1 l _[_ __ J___L __ _J 

~ -so ~--4 J l l v_s'---+---1-_j 

-SO!---+--+ 1-r r n 1 
10 15 20 30 40 50 1 10 20 30 

sec. mm. 
TTime 
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PACKAGE OUT LINE 

T0-92 

T0-3P 

14.58-i 

I 

"l 

,=,~ 
1.27 1.27 

~ 30° 
N 

Unit: mm 

~r 

Unit: mm 

c8 SAMSUNG SEMICONDUCTOR 

T0-92L 

T0-220 

Unit: mm 

i--- 5.85 ---1 
l 

"' o:i 

~ 0.5 -. 
.:l --

1.50 1.50 

Unit: mm 

I 

2.69 --+---+-----2.69 
1 2 3 
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PACKAGE OUT LINE 

8 Sip Unit: mm 

21.84 

~~ 0 .~~ 
~~J [25 05 '<!" 

2.54 --1 1.25 
3.00 

21.84 
{=co 

10 Sip H/S Unit: mm 

I I 

--H-~ 
2.54 0.5 

r=--25.4 

( 

cR SAMSUNG SEMICONDUCTOR 
•• 

9 Sip Unit: mm 

21.84 

0 l;,~~025 I . 

2.54 '<!" --1 ~ 1.25 
3.0(. 

21.84 

~ 

12 Sip H/S Unit: mm 

lo 01 
! 

! 1!1 

1 2.54 - i---

£ 
o.~ 12 

0 
cxi 

666 



PACKAGE OUT LINE 

8 Dip Unit: mm 12 Dip/F Unit: mm 

8 5 
1-o . ~ 

I 
I 

0 

C\J 
tO L() 

0 
r-..: C\J 

_J_ 0 

1-1 1--- 1.52
4 

1~:::::~1Tf ri7i~ 
'-I I- 1-o-,;-1 6 ~ 0 

1.2 5.2 
I 17.78 . I 

WKdfJtj; 
r.:-::-1 --j ' 

3.6 2.54 

2.54 

14 Dip Unit: mm 14 Dip H.S Unit: mm 

I 
6.5 ° 

·-rr0f:14 8f---j<j>2.101~~~ 
-1!: 0 0 

1 -I I- 1.2 7 I- 2.5 

~ §!o.5~ 
2.54 
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PACKAGE OUT LINE 

16 Dip Unit: mm 16 Dip H/S Unit: mm 

5.65 21.65 

18 Dip Unit: mm 20 Dip Unit: mm 

26.25 
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PACKAGE OUT LINE 

22 Dip Unit: mm 24 Dip 

0.254 

Ol 
3-s• 

___ _L 

:I~~~ 
,, r- l~"o".. ~ g.~ , ~I 

26.25 

28 Dip Unit: mm 

45 SAMSUNG SEMICONDUCTOR 

40 Dip 

I\) 

~ 
I+ 
0 
i\J 
(11 

MIN2.8 

Unit: mm 

Unit: mm 

13±0.15 

025+0.1 
. -0.05 

15.2+~08 
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PACKAGE OUT LINE 

42Dip Unit: mm 8 SOP Unit: mm 

14SOP 16 SOP Unit: mm 

14 8 16 9 

0 

10.0 

c8 SAMSUNG SEMICONDUCTOR 670 



PACKAGE OUT LINE 

20 SOP Unit: mm 24 SOP Unit: mm 

20 11 24 13 

0 0 

1 II n. o.~fn:; 
-I 1-°'4 10 ~I 11 p.225 

.~I 
1 0.56 r 

12.6 

1~~38 12 o.~ ~ 

------.--L 
~T~ I~~-~ ~27- - ·· 

15.34 

28 SOP Unit: mm 40 SOP Unit: mm 

l~:::::::::::J ~ 
~~ 14 ~ 0.15 

~~~__L 

~-;r 
17.62 

40 21 

[?.::::::::::z] 
1 ~~2 

1.24 

o-w• I 

20 

~~-fU 

-------1.78 I~ 
<') 
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PACKAGE OUT LINE 

SOT-23 

2.9 

B 

19 ZIP 

24.38 

~ I I 1 , t 1 I I I 

Unit: mm 

3.05 

_jl 0.350 
2.54 

c8sAMSUNG SEMICONDUCTOR 

16 ZIP 

24.38 

22.5 

3.05 

_j. 0.355 
3.0 
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HEAD OFFICE: 
23RD FL. DONG-BANG MAIN BLDG. 
150, 2-KA, TAEPYUNG-RO 
CHUNG-KU , SEOUL, KOREA 
C.P.O. BOX 8233 

BUCHEON PLANT: 
82-3 , DODANG-DONG, 
BUCHEON, KYUNGKl-DO, KOREA 
C.P.O. BOX 5779, SEOUL 100 

KIHEUNG PLANT: 
SAN #24 NONGSUH-RI, KIHEUNG-MYUN 
YONGIN-GUN, KYUNGKl-DO, KOREA 
C.P.O. BOX 37 SUWON 

SAMSUNG SEMICONDUCTOR, INC. 
- 5150 GREAT AMERICA PARKWAY 

SANTA CLARA, CALIFORNIA 95054 

HONG KONG BRANCH: 
RM 2001-6, CONNAUGHT CENTRE 1, 
CONNAUGHT ROAD C., HONG KONG 

SAMSUNG JAPAN CO.: 
RM 3108, KASUMIGASEKI BLDG. 
2-5, 3 CHOME KASUMIGASEKI 
CHIYODA-KU , TOKYO, 100 JAPAN 

FRANKFURT OFFICE: 
FRIEDRICH-EBERT-ANLAGE 2-14, 
6000 FRANKFURT/M, W/GERMANY 

SAMSUNG (U.K.) LTD. 
6TH FL. VOCTORIA HOUSE SOUTHAMPTON 
ROW W.C. 1 LONDON, ENGLAND. 

TAIWAN YOSUN INDUSTRIAL CORP.: 
8F-3 NO. 147, SEC. 2, CHIEN KUO N. ROAD 
TAIPEt, TAIWAN 

TELEX: KORSST K27970 
TEL: (SEOUL) 771-78 
FAX: 753-0967 

TELEX: KORSEM K28390 
TEL: (SEOUL) 741 -0066, 662-0066 
FAX: 7 41-4273 

TELEX: KORSST K23813 
TEL: (SEOUL) 741-0620/7 
FAX: 741-0628 

TEL: 800/423-8624, 408-980-1630 
TELEX: 339544 . 
FAX: 988-2376 

TELEX: 62212 SELEC HX 
TEL: 5-210307/9 
FAX: 123-40625 

TELEX: J24244 
TEL: (03) 581 -1816 

TELEX: (069) 416479 SAMFT D 
TEL: (069) 756006-0 

TELEX: YOSUNIND 26777 
TEL: 501-0700 (10 LINE) 
FAX: 503-1278 

TELEX: 297987 STARS LG. 
TEL: 831-6951/5 
FAX: (01) 430-0096 


