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PRODUCT INDEX

Package

Device Function Page
KA1222 Dual Low Noise Equalizer Amplifier 8 SIP 53
KA1241 AM/FM IF Amplifier 14 DIP 57
KA2101 TV Sound IF Amplifier 14 DIP 237
KA2102A TV Sound System 14 DIP H/S 242
KA2103 TV Sound Muting 8 SIP 246
KA2104 TV Sound Muting and Sleep 9 SIP 249
KA2105 TV Sound Multiplex SIF Sub System 9 SIP 253
KA2106 Dual TV Sound Multiplex SIF Sub System 16 DIP 257
KA2130A TV Vertical Deflection System 10 SIP H/S 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 16 DIP H/S 275
KA2151 Chrominance Signal Processor for PAL System 24 DIP 279
KA2153 Video Chroma Deflection System for a NTSC Color TV 42 DIP 285
KA2154 Video Chroma Deflection System for a NTSC, PAL Color TV 42 DIP 296
KA2181 Remote Control Preamplifier 8 SIP 314
KA2201 0.5W Audio Power Amplifier 8 DIP 61
KA2201A 0.5W Audio Power Amplifier 8 DIP 64
KA2201B 0.5W Audio Power Amplifier 8 DIP 66
KA2201N 1.2W Audio Power Amplifier 8 DIP 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 8 DIP 78
KA2210 5.5W Dual Power Amplifier 12 SIP H/S 81
KA2212 0.5W Audio Power Amplifier 9 SiP 84
KA2213 One Chip Tape Recorder System 14 DIP H/S 89
KA2213D One Chip Tape Recorder System 16 DIP 93
KA2220 Equalizer Amplifier with ALC 9 SIP 97
KA2221 Dual Low Noise Equalizer Amplifier 8 SIP 102
KA2222 Dual Low Noise Equalizer Amplifier 8 DIP 106
KA2223 5CH Graphic Equalizer Amplifir 16 DIP 110
KA2224 Dual Equalizer Amplifier with ALC 14 DIP 114
KA2225 Dual Preamplifier for 3V Using 16 DIP 121
KA2226 Dual Equalizer Amplifier with ALC 16 DIP 124
KA2227 Dual Equalizer Amplifier with ALC for Car 16 DIP 128
KA2241 AM/FM IF System 16 DIP 132
KA2243/IN AM/FM IF System 16 DIP 136
KA2244 FM IF Amplifier -9 SIP 142
KA22441 FM IF System for Car Stereo 16 ZIP 146
KA2245 FM IF Amplifier 7 SIP 151
KA2246 AM Tuner System 16 DIP 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 7 SIP 167
KA22491 FM Front End 9 SIP 171
KA2261 FM Stereo Multiplex Decoder 16 DIP 175
KA2262 i Stereo Muitipiex Decoder for Car Siereo 16 ZiP 180
KA2263 FM Stereo Multiplex Decoder 9 SIP 190
KA2263N FM Stereo Multiplex.Decoder 9 SIP 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) 28 DIP 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 9 SIP 209
KA2286/7 5 Dot LED Linear Level Meter Driver 9SIP 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 TO-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 40 DIP 426
KA2418/19 Tone Ringer with Bridge Diode 8 DIP 445
KA2580A 8-Channel Source Drivers 18 DIP 623
KA2588A 8-Channel Source Drivers 20 DIP 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
KA2912 Video IF System for B/W TV 14 DIP H/S 329
KA2913A Video and Sound IF Amplifier for BIW 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 DIP 454
KS5806 Ten Number Repertory Dialer with Pacifier Tone 18 DIP 460
KS5808 Dual Tone Multi Frequency Dialer 16 DIP 470
KS7126 3 1/2 Digit A/D Converter 40 DIP 634
LM311 Voltage Comparator 8 DIP 587
LM323 E-Terminal Positive Voltage Regulator TO-3P 487
LM324/A Quad Operational Amplifier 14 DIP 559
LM339/A Quad Differential Comparators 14 DIP 592
LMB358/A Dual Operational Amplifier 8 DIP 569
LM386 Low Voltage Audio Power Amplifier 8 DIP 229
LM393/A Dual Differential Compartor 8 DIP 600
LM567C Tone Decoder 8 DIP 476
LM723C Precision Voltage Regulator 14 DIP 491
LM741C General Purpose Operational Ampilifier 8 DIP 577
MC1488 Quad Line Driver 14 DIP 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 8 DIP 580
MC4558S Dual Operational Amplifier 9SIP 582
MC78XXC 3-Terminal |A Positive Voltage Regulator TO-220 498
MC78LXXC 3-Terminal Positive Voltage Regulator TO-92 522
MC78MXXC 3Terminal 0.5A Positive Voltage Regulator TO-220 531
MC79XXC 3-Terminal Negative Voltage Regulator TO-220 542
MC79MXXC 3-Terminal 0.5A Negative Voltage Regulator TO-220 . 554
NE555C Timer 8 DIP 607
NE556C Dual Timer 14 DIP 611
KA33V 33V Reguiator TO-92 659




I. GENERAL INFORMATION
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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=0. 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

/
/7
/
4

Failure rate.\ (t)

—
——
——

- ! %
Early failure Inherent failure  Wear out failure

Operating 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.

Afailure 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.

Ne number of failures _
total accumulated operation hours ~ N.t

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~ failed/hour) is used reliability system.

=§§ SAMSUNG SEMICONDUCTOR "




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.

APPLI-
STEP | SALES | CATION 1 DESIGN Zﬁg?sEss Qc/aA PRODUCTION PRODUCTION
APPLICATION CONTROL
MARKET SURVEY
(O]
z I
z
:z(‘ SPEC. REVIEW
a 1
COUNCIL FOR DEVELOPMENT

I

DESIGN
0] |
'S
= DESIGN REVIEW 1
<
&
& QUALIFICATION FOR RAW MATERIAL
P4
o
@
u TRIAL MFG

|

EVALUATION & QUALIFICATION

I
3 STANDARDIZATION
3] T
2
8 APPROVAL PP
o
a T
w
id QUALIFICATION

INCOMING INSP.
PROCESS CONTROL MASS PRODUCTION
=z
2 |
§ PROCESS MONITOR
[=]
2
& RELIABILITY TEST
[2]
g
LOT ACCEPTANCE TEST L——]
1
FAILURE ANALYSIS SHIPPING
M| )|
MARKET CLAIM INITIATE CORRECTIVE ACTION CUSTOMER
Fig 2.

=§§ SAMSUNG SEMICONDUCTOR
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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, PRT (process reliability test) for lot

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

I MATERIAL I

DRT (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

RETURN
INCOMING NO
INSPECTION
YES
|'_____l
WAFER FAB ]
:_i
WAFER TEST I .
Quality control
Process control
| ASSEMBLY I
TEST
100% ELECTRICAL
AND VISUAL
PRT (Lot acceptance)
YES ¢ High temp. Bias
* Pressure cooker
¢ High temp. OPL
NO
EXTERNAL NO I: oo%:msz Corrective
VISUAL action
YES
ELECTR NO I:___l
100 /OC AQ'LCAL 100% TEST
Feed back to
YES R & D process

[  sToRe oF sHip 1

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 (PRT), device reliability test (DRT) 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 (PRT) 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 Itis normalto performa quality approval test & device reliability test during 1000 HRS, and to perform process relia-
bility test during 48HRS. Upper test frequency 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 lotis 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.

=§§ SAMSUNG SEMICONDUCTOR 14



RELIABILITY IN SST SEMICONDUSTORS

4.9 Quality approval & conformance test program for finished goods

TEST PERIOD: A — EVERY LOT NO GROUP 0 PERIOD
B — 3 MONTHS
C — 6 MONTHS
D—1YEAR 1 VISUAL INSPECTION A
2 ELECTRICAL TEST A
3 DIMENSION (MAJOR) A
4 DIMENSION (ALL) D
5 PACKING INSPECTION A
NO GROUP 1 PERIOD | | NO GROUP 2 PERIOD | | NO GROUP 3 PERIOD ||| NO GROUP 5 PERIOD
21 |LEAD INTEGRITY D
22 |SOLDERABILITY c
9 | HIGH TEMP OPL A 13 |PRESSURE COOKER A 23
o | oremmevrereer | o || momeen | a || 3 o) ¢ || B lEENeo | ¢
8 | POWER CYCLE c 11| LQW TEMP STORAGE c 12 |1EMPCYCLE ¢ 25 |VIBRATION FATIQUE c
12| HIGH TEMP STORAGE c 6 |SOLDER HEATRESIST 26 |CONSTANT ACCELERATION ¢
27 | SALT ATMOSPHERE B
NO GROUP 4 PERIOD NO GROUP 6 PERIOD
28 | SETAGING TEST c
29 | ESD c
1
17| WETHIGHTEMP STORAGE ¢ 30 | SULFIDE CORROSION ¢
19 WET HIGH TEMP INTEMITTENT OPL c TEST
20 MOISTURE RESISTANCE SULFIDE c
CORAOSION TEST

TABLE 1.

15
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RELIABILITY IN SST SEMICONDUCTORS

4-10. Quality approval & conformance test for discrete

4.10.1 Test condition and acceptance
Quality Approval Quality Conformance
N Test It Test Conditi Corrective Note
o. estltem estLoNlioN | Test Method | Sample | 1o |Acceptance| Sample | | ..., | Acceptance 0
Size NBR Size NBR
Visual Inspection .
1 Critical Outgoing Visual Spec 231 1.0 0 231 1.0 0
Major 231 15 1 231 1.5 1
Minor 231 2.0 2 231 20 2
Electrical Test
(DCIAC)
2 | Critical Outgoing Test Spec 231 1.0 0 231 1.0 0
Major 231 15 1 231 15 1
Minor 231 2.0 2 231 2.0 2
Dimension (Major) | VISIMECH Criteria 15 15 0 15 15 0
Dimension (All) VIS/IMECH Criteria 15 15 0 15 15 0
5 | Packing Inspection Ot{tgqlng Packing Each Lot Each Lot
Criteria
Ta=25°C
6 | Operating Life Test | P =Pg (max) 2 | 10 0 2 10 0
1000 HRS
Ta=25°C
Intermittent OPL for | Pc =P¢ (max)
7 S/S Devices 2 min/2 min onloff 2 10 0 2 10 0
1000 HRS
T.=25°C
Power Cycle for AT;=100°C
8 Power Devices 45 Sec 90 Sec onloff 2 10 0 : 2 0 0
1000 HRS
. Ta=T;(max) 48 HR for
10 :g/’;:emepi:;a‘”'e Vs =BVoaox08 2 | 10 0 2 | 10 0 | process reli
1000 HRS ability test
Low Temperature Ta=-55°C
11 Storage 1000 HRS 22 10 0 22 10 0
High Temperature | T, =T, (max)
12 Storage 1000 HRS 2 10 0 2 10 0
Pressure Cooker | 12=121°0+2°C 48 HR for
13 Test RH=100%, 15PSIG 22 10 0 22 10 0 process reli-
168 HRS ability test
Liquid -55°C2125°C
14 | Thermal Shock 5 min, <10 Sec, 5 min M""STD;;%% 2 | 10 0 2 | 10 0
Test 100 Cycles
-65°C225°C2150°C | MIL-STD-202
10 min, 5 min, 10 min 107
15 | Temperature Cycle 100 Cycles MIL-STD-750 22 10 0 22 10 0
1051
==é‘ SAMSUNG SEMICONDUCTOR 16




RELIABILITY IN SST SEMICONDUCTORS

4.10.1 Test condition and acceptance (continued)

. Quality Approval Quality Conformance
N Test Test Conditi Corrective Not
0. est item est Londition Test Method Satpple LTPD Acceptance Sar'nple LTPD Acceptance e
Size NBR Size NBR
T.=260°C+5°C Z'OLASED'ZOQ
16 | Solder Heat Resist | Time=10+1 Sec . 22 10 0 22 10 0
. MIL-STD-750
Once Without Flux
2031
Wet High Tem- T.=85°C, RH=85% | MIL-STD-202
1
17 perature Storage 1000 HRS 103 2 10 0 2 0 0
Wet High Tem- T.=85°C, RH=85%
18 | perature Reverse Ves=BVcao X 08 22 10 0 22 10 0
Bias Test 1000 HRS
MIL-STD-202,
Terminal Strength | W=227g, 90 21
21 (Lead Fatique) 3Times MIL-STD-750 2 10 0 22 10 0
2036
MIL-STD-202,
. Tsol=230°C, 5 Sec 208
22 | Solderability Once with Flux MIL-STD-750, 22 10 0 22 10 0
2026
Rub Marking with
) Ten Shrokes of a
23 | Marking Permanency Cotton Cloth Damped 2 10 0 2 10 0
with Solvents
1500G, 05mS MIL-STD-202,
. 3 Times, 213
24 | Mechanical Shock Each Direction of MIL-STD-750, 22 10 0 22 10 0
X, Y and Z Axis 2016
100 ~2000 ~ 100Hz
25 Vibration f?'nGln 4Times MIL-STD-750
(Variable Frequency) Each Direciton of 2031 22 10 0 22 10 0
X, Y and Z Axis
20000G
gg | Constant X, Y, Z Axis MILSTD-202 | o5 | 49 0 22 | 10 0
Acceleration ; . 750
1 min for each Axis
1 MIL-STD-202
101
27 It A Ta=35°C2
Salt Atmosphere 2=35°C 25HRS MIL-STD-750 22 10 0 22 10 0
1042
28 | Set Aging 2 | 10 0 2 | 10 0
Electro Static R=150K DOD-HDBK-263
2 | pischarge C=200pF uLsosgas| 22 | 10 0 2 |10 0
Ta=25+2°C
Sulfide Corrosion Humidity=75% RiH
30 Test S02: 10+2 PPM DIN 40046 22 10 0 22 10 0
Velocity: 0.006 ~
0.007m/s

.fgg 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 leso — USLX2 A Surface Instability
Emitter Cut-off Current lceo — USLX2 uA Surface Instability
DC Current Gain hee LSLX0.8 USLX1.2 — Surface Instability
hee Variation Ratio Ahee -20 +20 % +50% for Darington
. . Half Open,
Collectgr-Emltter Saturation Ve (sat) — USLX1.2 mvV Resistance Increase
Saturation Voltage - "
Surface Instability
. . Half Open
Base-Emitter Saturation ’
Voltage Vee (sat) - usLxi.2 mv Resistance Increase
Surface Instability
. 0c Instability
Thermal Resistance AVge — USLX1.2 \ ASO Instability
. Crystal Defect
Nolse Nv, N - USLx15 mv Surface Instability

Note 1) USL: Upper Specification Limit
2) LSL: Lower Specification Limit
3) Ahge = Initial Value/After Test Value

=g SAMSUNG SEMICONDUCTOR



RELIABILITY IN SST SEMICONDUCTORS

4-11. Quality approval & conformance test for linear IC
4111 Test condition and acceptance

. Quality Approval Quality Conformance
N Test It Test Conditi Corrective Not
0. estltem est Londition Test Method | Sample LTPD Acceptance| Sample LTPD Acceptance ote
Size NBR Size NBR
Visual Inspection
1 Critical Outgoing Visual Spec 231 1.0 0 231 | 1.0 0
Major 231 1.5 1 231 15 1
Minor 231 2.0 2 231 2.0 2
Electrical Test )
2 Critical Outgoing Test Spec 231 1.0 0 231 1.0 0
Major 231 1.5 1 231 1.5 1
Minor 231 20 2 231 2.0 2
3 | Dimension (Major) | VIS/MECH Criterial 15 15 0 15 15 0
4 | Dimension (All) VIS/IMECH Criterial 15 15 0 15 15 0
5 | Packing Inspection Ogtgqmg Packing Each Lot Each Lot
Criteria
Ta=25°C
6 | Operating Life Test | Vcc=Vcc (max) 22 10 0 22 10 0
1000 HRS
T.=25°C
7 | Intermittent OPL Vee=Vee (max) 22 10 0 22 10 0
2 min/2 min on/off
. Ta=T;(max) TN, 48 HR for
9 g'g;‘r;ei;pfi’fzt#;; Voo =Veo (max) MIL-STD 1%%2 2 | 10 0 2 | 10 0 | processreli
P 1000 HRS ability test
Low Temperature T.=-55°C
" Storage 1000 HRS 2 0 0 22 110 0
High Temperature | T,=125°C
12 Storage 1000 HRS 2 10 0 2 10 0
Ta=121°C+2°C
RH=100% 48 HR for
13 | Pressure Cooker Test 15PSIG 22 10 0 22 10 0 process reli-
168 HRS ability test
iqui A MIL-STD-883
14 | Hguid §min, <10 Sec,5min | W=D 2 | 10 0 22 | 10 0
Thermal Shock 100 Cycles 1056
-65°C:> 25°C<> 150°C
15 | Temperature Cycle | 10 min, 5 min, 10 min 2 10 0 2 10 0
100 Cycles
260°C+5°C
16 | Solder Heat Resist | 10+1 Sec 22 10 0 22 10 0
Once without Flux

=§§ SAMSUNG SEMICONDUCTOR ' 19
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4111 Test condition and acceptance (continued)

Corrective

Quality Approval

Quality Conformance

No. Test Item Test Condition Test Method Samp|e LTPD Acceptance Samp|e LTPD Acceptance Note
- Size j NBR Size NBR
Wet High Tem- Ta=85°C, RH=85%
7 perature Storage 1000 HRS 2 10 0 2 10 0
) Ta=85°C, RH=85%
18 V?r;"u'f’ehggi‘ Voo =Vec (T7p) 2 | 10 0 2 | 10 0
P 1000 HRS
90~98%/65°C 3 HRS
19 | Moisture Resistance | 80~989%/25°C 3 HRS M'L'STa'ggf 2 | 10 0 2 | 10 0
90~98%/65°C 3 HRS
1) Wire Lead
0.229+00144 kg
for Three
. 90+5° Arcs on MIL-STD-883
21 | Lead Integrity cach Leads 2004 22 10 0 22 10 0
Bending Cycle:
2~58Sec
2) Diak-in-lines
260°C+10°C
22 | Solderabilty Preconditioning MIL-STD-883 | 5 | 10 | o 2 | 10| o0
2003
1 HRS.
Rub Marking with Ten
Marking Stokes of a Cotton
2| permanency Cloth Damped with 2 wg0 2 100
Solvents
Pulse Duration:-
24 | Mechanical Shock | 0.1~1m Sec M'L'STDZ'SSS 2 | 10| o0 2 | 10| o
Shock Pulse: 05~ 3KG
100 ~200 ~ 600Hz
25 | Vibration Fatique 20G, 4 min, 4 times MIL-STD-883 22 10 0 22 10 0
. 3007A
X, Y, Z Axis
Constant 20000
26 . X, Y, Z Axis MIL-STD-883 22 10 0 22 10 0
Acceleration . .
: 1 min for each Axis
Nacl MIL-STD-883
27 | Salt Atmosphere T,=35°C, 24 HRS 1009A 1,0 0 22 10 0
28 | Set Aging - — 22 10 0 22 10 0
' C=200pF DOD-HBDK-263
29 ESD‘ R=15K MIL-STD-883 22 10 0 22 10 0
Ta=2512°C
’ . Humidity: 75% R/H
30 ?e";:'de Corrosion . | . 104 2ppm DIN40046 | 22 | 10 0 2 | 10 0
Velocity: 0.006 ~
0.007m/s

=g SAMSUNG SEMICONDUCTOR
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4.11.2 Failure Criteria

Life End Limit
Parameter Symbol Unit Remark
Min Max

Output Drive Current (P-CH)
1. Reference Voltage Veer LSLX0.9 USLX1.1 Vv
2. Quiescent Current Drain Ip LSLX0.8 uUSLX1.2 1

Dvo LSLX0.8 LSLX1.2 \Y
3. Load Regulation
Operational Amplifier
1.. Input Offset Voltage \ — USLX1.2 Vv
2. Voltage Gain (Closed Loop) Gy LSLX0.8 USLX1.2 Gy
Audio Amplifier
1. Quiescent Output VTG Vo LSLX0.9 USLX1.1 Vv
2. Output Power (D=10%) Po LSLX09 — W
3. Input Resistance Drain Ri LSLX0.8 — R
4. Quiescent Current Drain lo — USLX1.25 |

+100%
Initial Value

Distortion USLX15 %
Input Limiting VTG USLX3 dBy, mV
Input Offset Current USLX15 A
Input Current USLX1.3 A
Input Bias Current USLX1.3 I
Maximum OQutput USLX0.9 \"
Voltage Level . LSLX1.1 :
Same Level Input Voltage Range LSLX09 — \"
Open/Short
Gross/Fine Leak Visual
Color Disterhance Individual Spec
Marking Disterhance Soldering

Note: LSL: Lower Specification Limit
USL: Upper Specification Limit
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4-12. Quality approval & conformance test for digital IC

4121 Test condition and acceptance
! Quality Approval duélity Conformance
N Test It Test Condition | _COrrective Not
0. est item e 0 Test Method Sar.nple LTPD Acceptance| Sample LTPD Acceptance ote
Size NBR Size NBR
Visual Inspection
1 Critical Outgoing Visual Spec 231 1.0 0 231 1.0 0
Major 231 15 1 231 15 1
Minor 231 2.0 2 231 20 2
-
Electrical Test
2 Critical Outgoing Test Spec 231 1.0 0 231 1.0 -0
Major ' 231 15 1 231 15 1
Minor 231 2.0 2 231 2.0 2
3 | Dimension (Major) | VIS/MECH Criteria 15 15 0 15 15 15
4 | Dimension (All) VIS/MECH Criteria 15 15 15 15 15 15
5 | Packing Inspection Oqtgqmg Packing Each Lot Each Lot
Criteria
Ta=25°C
6 | Operating Life Test | Voo =Voc (max) M”"STD;ggg 2 | 7 0 2 | 7 0
1000 HRS
. T.=125°C Dynamic 48 HRS for
9 g'g{' Temperature Vee=Vec (max) MIL'STE:'SS: 32 7 0 22 7 0 process reli-
1000 HRS ability test
Low Temperature T.=-55°C
| Storage 1000 HRS 27 0 2 |7 0
High Temperature | T,=125°C
12 Storage 1000 HRS 22 10 0 22 10 0
- Of 0|
po=12 032 48 HRS for
13 | Pressure Cooker Test 15 P;SIG ’ 22 10 0 22 10 0 process reli-
168 HRS ability test
-550C2125°C
14 | Liquid 5 min, <10 Sec, 5 min MIL'STD{S?? 22 10 0 22 10 0
Thermal Shock Test | 100 Cycles
-
-65°C225°C<150°C
15 | Temperature Cycle | 1o iy 5 min, tomin | MILST DS?S 2 | 10 0 2 | 10 0
100 Cycles ’
260°C+5°C :
16 | Solder Heat Resist™ | 10+1 Sec 22 10 0 22 10 0
Once without Flux
Wet High Temp. T.=85°C, RH=85%
7 Storage 1000 HRS %2 7 0 %2 ! 0
=§§ SAMSUNG SEMICONDUCTOR 22
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4121 Test condition and acceptance (continued)
Quality Approval Quality Conformance
N Test It Test Conditi Corrective Not
0. estitem est Condition Test Method Sarpple LTPD Acceptance SalTlple LTPD Acceptance ote
Size NBR Size NBR
. T.=85°C, RH=85%
18 W:f;:"'i“gg’[‘ Vee=Vec (TYP) 2 | 7 0 2 | 7 0
peraiy 1000 HRS
90~98%/65°C 3HRS
19 | Moisture Resistance| 80~9894/25°C 8 HRS| M- STOo%0 | gp | 7 0 2 | 7 0
90~98%/65°C 3 HRS
1) Wire Lead
0.229+0.0144 kg
for Three
. 90+5° Arcs on MIL-STD-883
21 | Lead Integrity cach Leads 2004 32 7 0 32 7 0
Bending Cycle:
2~58ec
2) Dial-in-lines
260°C +10°C
22 | Solderabiliy Preconditioning | MILSTR883 1o 140 0 2 | 10 0
2003
1HRS.
Rub Marking with Ten
Marking Stokes of a Cotton
2 Permanancy Cloth Damped with 22 10 0 2 10 0
Solvents
Pulse Duration:
24 | Mechanical Shock | 0.1~1m Sec MLSTDSS | w | 7 0 2 | 7 0
Shock Pulse: 0.5~ 3kg
20G-3 Axis
_— . Orientations MIL-STD-883
25 | Vibration Fatique £220 t0 2000 CPS 3007A 32 7 0 32 7 0
for 4 Minute Cycle
20000G
2% igc’jz';‘ﬁon X, Y, Z Axis MILSTD-883 | 32 | 7 0 2 | 7 0
1 min for each Axis 2001
Nacl MIL-STD-883
27 | Salt Atmosphere T,=35°C, 24 HRS 1009A 32 7 0 32 7 0
28 | Set Aging - — 32 7 0 32 7 0
MIL-STD-883
29 | ESD o-2 05| 32 | 7| 0 2 | 7] o
T DOD-HDBK-263
Ta=25%2°C
Sulfide Corrosion Humidity: 75% R/ '
30 Tost S0,: 10+2ppm DIN 40046 32 7 0 32 7 0
Velocity: 0.006 ~
0007m/s

[ L)
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4.12.2 Failure Criteria

Life End Limit
Parameter Symbol Unit Remark
Min Max

Output Drive Current (P-CH) lop LSLX0.9 USLX1.1 A
Output Drive Current (N-CH) - lon LSLX09 USLX1.1 A
Output High Voltage Vo LSLX0.9 —
Output Low Voltage VoL — USLX1.1 \
Input Current Iin — USLX2.0 \Y
Quiescent Current I — USLX20 A
Voltage Mrgin 0.05XUSL | 095XUSL A

+0.95XLSL | +0.05XLSL Vv
AC Characteristic Open/Short LSLX0.9 USLX1.1 Sec
Gross/Time Leak Visual
Color Disterbance Soldering - Individual Spec
Marking Disterbance

Note: LSL: Lower Specification Limit
USL: Upper Specification Limit
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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 (Vaw)
The peak value of the reverse voltage that may be applied. It is limited by the electron avalanche breakdown voltage.
* DC reverse voltage (Vg)
The reverse voltage that may be applied continuously. Usually the reverse leakage current is specified as this voltage.

2) Transistors
e Collector-base voltage (Vcao)

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 (Ico) that crosses the collector junction. As
are sult of this multiplication. The current becomes MxIcc. 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 Vcs between collector and base. It is given by the following

Iceo

I+

Vcso -

M 1
1 — (Vca/B Veeo)”

Vce: Voltage applied to the collector and base
BVceo: Electron avalanche breakdown voltage

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

* Emitter-base voltage (Veeo)

‘o The reverse voltage which may be applied before breakdown
o \/J between emitter and base, when the collector is open circuited.
IBeO :

T+

VBEO @ e
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e Collector-emitter voltage (Vceo)

%,

IcEo

— Vceo CD -

Ll

e Collector-emitter voltage (Vcer)

O
-\
IcES
—
VCER -
<>
Ree $

« Collector-emitter voltage (Vces)

ﬁ Vces @ -

e Collector-emitter voltage (Vcex)

%,
IcEX
VCEX -
Rse
Ves _l;

l|+

I

LN I

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

Vceo=Veso- n ’1—
hee

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 Vggo and Rge.

Veer=Veso - N \’ 1 — Joso (rbb’ +Ree

Vi

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

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

Vees = Vceo- n 1- Joso'rbb” =~Vceo
Ve

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.

Veex =vcso.n\] 1 — Jeso (rbb’ +Ree)
Vs +Ves

=§§ SAMSUNG SEMICONDUCTOR
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e Collector-emitter voltage (Vcec)

The reverse voltage which may be applied before breakdown
//\ the collector and emitter under the condition that the base-

Ikcé emitter is reverse biased without resistor.

Vcec @ — - 7
Ves_——_ Veee =Veso-N ’ 4 —leeo tbb" _y, o
V1 +Vas

Generally, this is expressed as Vcex.

I+

The relationship between these ratings is, generally, Vcgo > Veex > Veer > Veeo.

Ic (A), COLLECTOR CURRENT

VCE (sus)

Vce (V), COLLECTOR-EMITTER VOLTAGE

5.2 Current ratings

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 dc since the thermal capacitance
of the wire prevents instantaneous heating.

1) Diodes
® Peak forward current (lem)
Limited by the power rating. Current up to-this value may be repeatly passed through the device.

e 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.

e Surge current (Irs)
The current that may be instantaneously within a specifried time.

2) Transistors
e Collector current (Ig)
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 characteristics shall not occur when Ic <l (max)
— The time that |Ic max shall as rule be once for 5 minutes.
— In case of switching use, the current shall not be restricted to .- of its peak value.
— The following values shall be used as rough indications for the lower limit of hee
Medium power use hge =10
High power use hge =3
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¢ Base current (Ig)
Generally, the current is not determined. Base current at which breakdown will not occur are as follows.
- Low poweruse ic<1A...lg=<lc
High power use Ic=1A . . . Is%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 T; Max - Remark
Ge 75- 90°C
Si ) 100-150°C
Planar-Si 150-200°C Stabilized Surface Type

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

Log Lm=A+-B A, B: constant of transistor
T, Lm:average life time

5.4 Power rating

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 inevitably determined by specified the forward current.

2) Transistors
The collector power dissipation P¢ and the total power dissipation P+ is specified.

Pe= 1118 ‘ . Ta: Ambient temperature, normaly 25°C.
Rthia) oo Te: Case temperature, normaly 25°C.
= T'|-T8 with an infinitely heat sink. Rth (j:-a): thermal res_istance between junction and. ambient.
Rth (j-c) Rth (j-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 o . o
temperature | *(below T;=60°C) Power below 150°C below 125°C Ge: below 65°C
Ambient _ o

Temperature temperature T.=0—45°C
Other Power dissipation, Thermal condition Tj=PdxRth (j-a)+T,
Relative RH=40-80% RH=40-80% RH=40-80%
. humidity
Humidity —— = - - -
Generally, print circuit board must be coated against a water-drop, which formed by
Other
sudden drop of a temperature
Endurance | below V¢c (max)x0.8 according to
voltage *Vee (Mmax)x0.5 catalogue spec.
Voltage
Over load If the electrostiatic destruction is assumed, supply voltage must be protected to
voltage overload.
Average below Ic (max)x0.5 below below Ic (max)x0.5
c ‘ current *below Ic (max)x0.25 Ic (peak)x0.8 (especially power IC)
urren
Peak below below ‘ below
current Ic (peak)x0.8 Ic (peak)x08 Ic (peak)x0.8
below ' below below
Average Pd (max)x0.5 Pd (max)x0.5 Pd (max)x0.5
Power X . . .
power (especially zener diode) (especially power (especially power
transistor) application)
SOA Do not excess maximum rating
Pulse below below below
Surge
I (surge) Ic (peak) lc (peak)

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

=§§ SAMSUNG SEMICONDUCTOR
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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, within which each device can be safely operated
without failure or degradation.

6.1 DC forward biased SOA

Atransistor 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 dc 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
= <SS
Z 10 T
E 1 AN . o AN
r 3 NN
e Y
3N
410 :
d
[o] \
O 05
<03
o 4
01 |

1 3 5 10 30 50 100 300

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

Current limit (I¢): 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 T¢ is constant (normaly 25°C); therefore the power limitation is

Pp= _li (max) — 25°C Tj (max): maximum junction temperature
Rth (j-c) Rth (j-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-
ity 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 (Iss) : 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 Ig;g limit is specified at the point where juniction reaches the meiting point of the 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.

- )
1

1 <

Fig. 5. Over-the-hill method

AA
A\A4 4

3

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

%—E L

AA
\AA4

Fig. 6 Latching method
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3) AVge method

The over-the-hill and the latching methods read the secondary breakdown directly. But AVge 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 AVge which is approximately AVge/AT=2mV/°C (at l: =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 AVgg, shown in Fig 7-b). The occurrence of a hotspot is checked by measuring the AVge level.

A
o
Current Limitter : X [
PG L
) T
4
@ 1: Ic
< ———0
B

AAA

Fig. 7-a AVBE measurement circuit

% \ [AVBE

VBE ' ____________________

Fig. 7-b AVBE 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
EVALUATION 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

DEFINE SYSTEM
DESIGN CONCEPT

1

DEFINE PERIPHERAL
CIRCUIT DIAGRAM

SST ACTIONS
PLACE ORDER
R —— - o
I |
1 L SPECIFY PLAs J L SPECIFY PLAs J |
|
MAKE CHECKER :—- —————————— e == ]
|
1 I WRITE PROGRAM | I WRITE PROGRAM J i
| |
L S -
p— e — ;
! I DEBUG PROGRAM | l DEBUG PROGRAM I ;
CONSTRUCT o .
PERIPHERAL =
CIRCUIT : [ PLACE ORDER J
T |
S |
| CHECK PROGRAM I L CHECK PROGRAM & PLAs J
[ |
|
|
MAKE MASKS |
|
1 I
PRODUCE SAMPLE }
|
|
! |
PERFORM FUNCTION TEST :
|
i
|
I
|
{ |
EVALUATE SAMPLE f
—— ]

SHART PRODUCTION ]

]

SUPPLY TO CUSTOMER I
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SYMBOLOGY

Ay Voltage gain Po Power dissipation

B Vcso Collector-base breakdown voltage PW Pulse width

B Vceo Collector-emitter breakdown voitage Ree Resistance between base and emitter
B Veso Emitter-base breakdown voltage Rg Source resistance )
Cc.rbb> Collector-base time constant R. Load resistance

Cob Output capacitance Rth Thermal resistance

Cre Reversew transfer capacitance t Time

f Frequency td Delay tiem

fr Current-gain bandwidth product tf Fall time

Gpre 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

hee DC current gain Tstg Storage temperature

lacc AGC current Vagc AGC voltage

ls Base current Ves Base supply voltage

lo Collector current Vae Base-emitter voltage

Icso Collector-base cutoff current Vge (sat) Base-emitter saturationvoltage

leco Collector-emitter cutoff current Ves Collector-base voltage

lcp Peak collector current Vceo Collector-base voltage (open emitter)
le Emitter current Vce Collector-emitter voltage

leso Emitter-base cutoff current Vce (sat) Collector-emitter saturation voltage
NF Common source ncise figure Vceo Collector-emitter voltage (open base)
NL Common source noise level Veso Emitter-base voltage (open collector)
Pc Collector dissipation Vee Emitter supply voltage

=§§ SAMSUNG SEMICONDUCTOR
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LINEAR ICs

FUNCTION GUIDE

2.1 Audio Application
A. FM Front End

Function Use
Type Package Remark
RF 0oSsC MIXER R/IC Car Hi-Fi
tKA2249 7 SIP * * * * Vec=18~7V
TTKA22491 9 SIP * T T t Vee=1.6~6V
B. FM/AM RF IF and Detector System
Function Use
Type Package Remark
AMRF AMIF| AM FMIF| FM sm | ric | car | Hi-Fi
CONV | AMP | DET | AMP | DET ‘
KA1241 14 DIP * * * * Vee=35~10V
KA2241 16 DIP * * * * * * Vee=35~10V
Vee=35~16V
* * * * * * *
KA2244 9 SIP * * * * 3 Stage diff-amp
t1KA22441 16 ZIP * * * * Vec=75~16V
tKA2245 7 SIP * * * Vec=8~16V
tKA2247 16 DIP * * * * * * * Vec=3~8V
T1KA22471 16 DIP * * * * * * * Vec=3~8V
tKA2248 16 DIP * * * * * * * Ve =1.8V (min)
C. Audio Stereo Multiplex Decoder
Lamp VvCO Sep. Use
Type Package PLL Dri St Cont Remark
river op | Cont- | mic | car | HiFi
KA2261 16 DIP * * * * * * Ayv=-1.4dB
T1KA2262 16 ZIP * * * * * SNC/HCC
KA2263 9 SIP * * * * * Ay=0dB
T1KA2263N 9SIP * * * * * Ay=0dB
tKA2264 9 SIP * * * * Ve =1.8V (min)
. . . . . . VCO Non-Adjusting
+1KA2265 16 DIP * MPX
T New Product
Tt Under development
39
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LINEAR ICs FUNCTION GUIDE
D. Audio Power Amplifier
Vee Output Power Use
Type Package Remark
™ | R.=4ohm | R.=8ohm | RIC | Car | HiFi
KA2201/A/B| 8DIP 6 05W * Vee=3~14V
KA2201N 8 DIP 9 1.2W Vee=3~14V
KA2206 12 DIP/F 9 2.3Wx2 * Dual Power Amp.
TKA22061 12 DIP/F 9 2.3Wx2 * Dual Power Amp.
TKA2209 8 DIP 3 120mWx2 * Vee =1.8V (min)
TTKA2210 12 SIP H/S 132 55Wx2 * Vee=10~16V
KA2212 9 SIP 6 05W * Vec=35~14V
W_;A2213 14 DIP H/S 6 1w * Pre Amp. with ALC
I
TTLM386 8 DIP 6 0.325W * Vee=4~12V
E. Pre-Amplifier
Use
Type Package Function Remark
R/C Car Hi-Fi
KA1222 8 SIP Dual pre-amplifier * Vee =2~6V
KA2220 9 SIP Pre-amplifier with ALC * Ve =3~15V
KA2221 8 SIP Dual pre-amplifier * * Voltage Regulator Included
KA2222 8 DIP Dual pre-amplifier * Ve =2~6V
TKA2223 16 DIP 5 Step graphic equalizer amp * * * Veg=5~12V
KA2224 14 DIP Dual pre-amplifier with ALC * * Vee=4~13V
TKA2225 16 DIP Dual pre-amplifier with Mute * Vec=18~6V
1KA2226 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 16 DIP 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 II;:)egf]eer:fé i:«flrs:gz"i]:g:ze d
KA2284 9sIP 5 Dot mono green LED driver \F"gf:f;:ie oltage included
1 New Product »
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(Continued)

Type Package Function Remark

KA2285 9 SIP 5 Dot mono red LED driver VU scale .
Reference voltage included

KA2286 9sIP 5 Dot mono red LED driver Linearscale
Reference voltage inclued

. Linear scale
KA2287 9 SiP 5 Dot green LED driver Reference voltage included

2.2 Video Application (TV use)

Application Type Package Circuit Function

IF amp, IF limitter, IF detector,

Sound IF KA2101 14DIP Electronic attenuator, Audio driver

Sound Multiplex SIF

Sub System T1KA2105 9 SIP IF amp, IF limiter, IF detector

Sound Multiplex SIF

imiter, IF detect 2
Sub System (Dual) TtKA2106 16 DIP (IF amp, IF limiter, IF detector) x

Sound Multiplex SIF SIF amp, IF limiter, IF detector, LED drive, Mode SW,

Sub System TTKA2268 28DIP Matrix, Electronic attenuator, V¢q.
Sound System KA2102A 14 DIP H/S KA2101+2.4W Audio power amp.
Sound Mute KA2103H/L 9sIP Hori sync detector, Integrator, Voltage controller,
Comparator
Auto Power Off+Sound Mute tKA2104 9 SIP KA2103+ Auto power off control
KA2130A 10 SIP H/S Vert osc/driverfoutput, Sawtooth generator
tKA2132 12 DIPIF Osc, Voltage regulator, Flyback generator, Sync circuit,

Vertical Deflection Pre/Power amp, Ramp generator

Synchronization circuit, oscillator and ramp generator,
KA1170N 12 DIP/IF High power gain amplifier, Flyback generator,
\oltage regulator

Vertical Output 1KA2131 10 SIP H/S Driver, Output, Flyback generator, Pulse shaper

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.

Horizontal Processor KA1180P 16 DIP

1 New Product |
11 Under Development
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FUNCTION GUIDE

(continued)

Remocon Transmitter

Application Type Package Circuit Function
. Vert osc/driverfoutput, Sawtooth gen.
B/W TV Deflection T1KA2133 16 DIP H/S Hori AFClosc, Pre-driver
Chroma amp, DC chroma gain control,
: ACC peak detector, Burst amp, Killer detector,
PAL Chroma Processor . . KA2151 24 DIP APC phase detector, DC uni-color control, ACC amp,
‘ Burst gate, PAL switch, Flip-Flop, Matrix circuit,
Voltage controlled osc.
NTSC ACC ampl/detector, Killer detector, Phase detector,
Chroma-+Deflection+ KA2153 42 DIP CW osc, Derr.\odulato'r, Sawtgoth gen, APC detector,
. ) X-ray protection, Hori osc/drive, Vert osc/amp,
Video System
Reverse amp.
. ACC ampl/detector, Killer detector, Phase detector, CW
PAL Chroma+Deflection+ s ) s
- 1KA2154 42 DIP osc, Demodulator, Sawtooth gen, APC detector, X-ray
Video System . . .
protection, Hori osc/drive, Vert osc/amp, Reverse amp.
TKA2181 8 SIP AGC, Input separation stage, Output gain control amp.
Infrared Preamplifier +HKA2182/3 8sIP AGC, Input separation stage, Output gain control
Low Voltage use amp.
CTV Video System VIF amp, Limiter, Video detector, Video amp,
FET Tuner KA2911 16 DIP Noise invert, AGC detector, IF AGC, RF AGC, AFT,
NPN Tuner TKA2916 16 DIP Blocking protector
: VIF amp, Video detector, Noise canceller,
B/W Video System KA2912 14 DIP H/S IF, RF AGC, Video amp.
VIF amp, Limiter, Video detector,
B/W TV VIF, t : ’
VIFISIF System TTKA2913 16 DIP IF RF AGC, SIF amp, SIF Limiter, IF detector
VIF amp, Limiter, Video detector, Video AFT,
CTV VIFISIF System TTKA2914 24DIP IF, RF AGC, SIF amp, SIF Limiter, IF detector
VIF amp, Limiter, Video defector, Video AFT,
. IF, RF AGC, SIF amp, SIF limiter, SIF detector
VIF +SIF+Deflection System tTKA2915 28 DIP Sync separator, Hori osc/driver/AFC,
Verf. OSC, Pre driver
. Sync separator, Noise blanking, Voltage regulator,
Color TV Deflection KA2921 16 DIP Vert pre-driverfosc/amp, Hori osc/driver/AFC,
Processor .
X-ray protector, Integrator
+1KS5803 20 DIP Key infoutput, Driver, Output control, OSC,

DATA register, Controller

T New Product
+t Under Development-
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** Video Application (VTR use)

Application

Type

Package

Circuit Function

Write & Read Amplifier

TKA2984

28 DIP

Sync Tip Clamp, Dynamic emphasis
(Nonlinear emphasis)

Main Pre-Emphasis,

White/Dark Clip,

Frequency Modulator.

Rec Buffer amplifier -

Video Signal Processor

TKA2985

28 DIP

Sync Slicer, Video output amplifier
REC MODE
— Video AGC (Keyed+Peak to Peak DET Type)
— Monitor Squelch for EE
P B MODE
— FM Limitter
— FM Modulator
— Dynamic De-Emphasis
— Noise canceller
— Chroma Mix amplifier
— White Peak Clipper

Chroma Signal Processor

tKA2986
tKA2988

28 DIP

Automatic color, Burst Pre-emphasis circuits,
converter, Automatic frequency controller for chroma
signal, Sub converter, Voltage controlled oscillator
(160f,,) 4 Phase 40f, signal generator, Voltage
controlled oscillator (f=3.579545MHz)

SERVO Controller

TKA2987

28 DIP

Divider for 30Hz Reference Signal Generation
Drum speed controller

(Linear servo system)

Drum phase controller

(Digital servo system)

Capstan phase controller

(Digital servo controller)

Assembly recording controller

T New Product
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FUNCTION GUIDE

2.3 Telephone ICs

Application

Type

Package

Circuit Function

Tone Ringer

KA2410
KA2411

8 DIP

* Adjustable warbling and 2 frequency tone
* Extesnal triggering or ringer disable

* Adjustable supply initiating voltage

* Built-in hysteresis

Tone Ringer
with

Bridge
Rectifier

T1KA2418
11KA2419

8 DIP

* 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

One Chip

t1KA2414

40 DIP

* 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

* |2 technology provides low 1.4 volts operation

Telephone

T1KA2417

40 DIP

* 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

DTMF

KS5808

16 DIP

* Direct telephone line operation
* Standard 2 of 8 key board use

* Tone output: Bipolar output

* Mute output: N-CH open drain

TKA2413

16 DIP

* Wide operating line voltage and current range
* Short start up time )

* External components are minimized

* Internal protection of all inputs

1 New Product
1 Under Development
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(Continued)

Application Type Package

Circuit Function

KS5804 16 DIP

Pulse Dialer

* Direct telephone line operation

* On-Chip voltage regulator

* Power up clear circuitry

* 2 of 7 matrix or single contact keyboard
* Pulse output: “1” true

* Mute output: 0" true

KS5805A/B 18 DIP

* KS5805A: Pin 2; Vref

* KS5805B: Pin 2; Tone output

* RC oscillator used as frequency reference
* Pulse output: “0” true

* Mute output: “0” true

Repertory

Pulse Dialer 11KS5806 18 DIP

* 10 number at 16 digits memory

* Redial function

* Pacifier tone output

* PABX pause key input

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

Speech Network KA2412A/B/C | 14 DIP

* Transmit/Receiver amplifier
* Side tone control
* Mute function

—

Tone Decoder +tLM567C 8 DIP

* Touch tone decoding

* Sequential tone decoding

* Communication paging

* High stable center frequency

FM IF Amplifier +MC3361 16 DIP

* Small current dissipation (Typ. 3.5 mA: V¢c 4.0V)
* Excellent input sensitivity

* Minimum number of external parts required

* Used to cordless telephone parts required

* Work from 1.8V to 7.0V

|
+ New Product
1t Under Development
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2.4 3 Terminal Positive Voltage Regulator

Function Type Package Features Application
Maximum output current 1A 5V, 6V, 8V, 85V
High output MC78XXC External components are minimized 11V, 12V, 15V, 18V
Current ; TO-220 internal protection circuit for output short and 24V fixed
series .
(lo=1A) Positive voltage regulator output voltage
Variable appliction circuit
. Maximum output current 500mA 5V, 6V, 8V, 10V
Medium .
outout MC78MXXC External components are minimized 12V, 15V, 18V
P h TO-220 internal protection circuit for output short and 24V fixed
current series -
Positive voltage regulator output voltage
(Io =500mA) . - oo
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 ’ Internal thermal overload protection -6V, -8V, —12v
Current -rrz/le%s:xxc T0-220 Internal short circuit current -15V, —18V, and
(lo=1A) limiting —24V, fixed
output voltage
2.6 Precision Voltage Regulator
Function Type Package Features Application
Positive or negative supply operation Qutput voltage
Series, shunt, switching or floating adjustable
Adjustable operation from 2 to 37V
Regulator TILM723C 14 DIP 0.01% line and load regulation
Output current to 150mA without external pass
transistor
33V Regulator | KA33V TO-92 Electronic tuning

system

1 New Product

t1 Under Development
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2.7 Operational Amplifier

Function Type Package Features Application
Comparator, DC amp
Internal frequency compensation Multivibrator, Summing amp
OP AMP LM741C 8bip Short circuit protection Integrator or differentiator
Narrow band or BPF
MC4558C 8 DIP
Internal frequency compensation Phone pre-amplifier
Dual - { - . T | K lifi
OP AMP MC45585 | 7 Short circuit protection ape playback amplifier
| Low noise operation Schmitt trigger
MC1458S 9 SIP
Internal frequency compensation DC summing amplifier
Dual for unit gain Power amplification
TTLM358/A 8 DIP Large DC voltage gain RC active bandpass filter
OP AMP - ; i
Wide power supply range Compatible with all forms
Low input biasing current of logic
Internal frequency compensation Audio power booster
Quad LM324C 14 DIP Wide supply voltage range DC amp. Multivibrator
LM324/A 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 8 DIP 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 Vs drift over temperature TTL, DTL, ECL and CMOS logic
; Eliminates need for dual supply system
Allows sensing near ground Basic comparator
Dual ; Compatible with all forms of logic Pulse generator
i
Comparator LM393/A | 8DIP Power drain suitable for battery MOS clock driver
; ‘ operation
: Low input biasing current: 25nA
| Low output saturation voltage 250mV |
| at 4mA :
i _ I
! Wide single supply voltage " Compatible with all forms of
| range or dual supplies  logic
Very low supply current drain Bi-stable multivibrator
(0.8mA)-independent of supply One-shot multivibrator
| vV i
Quad | LM339A | 14DIP voltage (2mW/Qomparator at +5V DC) : Time delay gener.ator
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
at 4mA

n
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29 Timer
Function Type PKG Features Application
Maximum operating frequency L
Timer NE555C | 8DIP 500 KHz "ZLT;:'°:£’:;':;$
Adjustable duty cycle 9
) TTL compatible Sequential timing
Dual Timer NESS6C 14DIP Adjustable duty cycle Time delay generation
2.10 Miscellaneous ICs
Function Type PKG Features Application
Toy Radio KA2301 9 SIP ;;igr:(%aitn atmp“ﬁer’ Exclusive custom design
r
Control tKA2302 | 9SIP cax detector . 2 Function
Actuator Comparator with hystere3|s
fKA2303 | 9sIp | Regulator motor driver 3 Function
DC Motor Stable yoltage rgfgrence .
Speed KA2401 8 DIP Reflection coefficient Medium voltage (6V)
Controller K=20 (Typ)
T1KA2402 8 DIP Stable current source Vee=18 ~ 8V
ADC 11KS7126 40 DIP 3-1/2 Digit LCD Driver DMM
AD/DA 8 Bit A/D+10 Bit D/A Converter Video signal processing for
Converter TTKSVS100A | 40DIP | 3550z CATV converter
Earth Low power consumption
Leakage KA2803 8 DIP High noise immunity Earth leakage detector
Detector Few external components
Easy operation either through
the AC line or a DC supply
Zero Supply voltage control ON, OFF temperature control
Voltage tKA2804 8 DIP External component are Time proportional
Switch minimized temperature control
Negative output current pulse up to
250mA (short circuit protection)
TTL, CMOS, PMOS, NMOS
compatible -
tKA2580A | 18 DIP High output current ratings Low voltage LEDs and in
. . candescent lamp
Internal transient suppression
8-channel Efficient input/output pin structure
Source -
Driver TTL, CMOS, PMOS, NMOS Vacuum flourescent display
compatible driver
_ High output current ratings Relay driver
ttKA2588A | 20 DIP Internal transient suppression Interface between positive
’ Efficient input/output pin structure logic or negative logic and
Separated logic and driver. either negative or spiit-ioad
Supply line. supplies

T New Product 11 Under Development
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2.10 Miscellaneous ICs (continued)

Function Type PKG Features Application
Current limited output Interface between data terminal
+10mA Typ. 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
Input signal range +30 Volts terminal and data
Quad. Line +MC1489/A | 14 DIP Input threshold hysteresis built in communications equipment
Receivers response control

a) Logic Threshold Shifting
b) Input Noise Filtering

11 Under Development
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KA1222

LINEAR INTEGRATED CIRCUIT

DUAL LOW NOISE EQUALIZER AMPLIFIER

The KA1222 is a monolithic integrated circuit consisting of 2 channel
pre-amplifier in 8 pin single in-line package.

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 (Vy=1.0x Vrms: TYP).

¢ High channel separation.

¢ Good ripple rejection ratio.

e Minimum number of external parts required.

8 Sip

21.84

Unit: mm

-

5.85

TTTTTTE:.

[ 21.84

[ A

x

4.55

1
o

A
gk @

SCHEMATIC DIAGRAM
L R7
ib Rz 3; e " D7
--———-Koa Qs
| D3 +—l
AAA l/Q G
N
B
——— 4 Q4 Qe
Y D1
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B g
| | 1
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e
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Fig. 1
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KA1222 LINEAR INTEGRATED CIRCUIT

| ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage  Vee 7.5 \%
Power Dissipation Pq 200 mwW
Operating Temperature Topr -20~+70 °C
Storage Temperature ' Tstg -40~ +125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vec=4V,R.= 10KQ, Ry =6002, f=1KHz, NAB, unless otherwise specified)
Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 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 \
Total Harmonic Distortion THD Vo=0.2V 0.1 0.3 %
Input Resistance Ri 150 KQ
. . Ry=2.2KQ
Equivalent Input Noise Voltage Vi BW (—3dB)=15Hz ~ 30KHz 1.0 2.0 wV
Cross Talk CT Ry =2.2KQ 50 65 dB
TEST CIRCUIT
Ol
Cc7
10/6.3V
INPUT 1 © + 0 OUTPUT 1
C1
1000p
INPUT 2 O O OUTPUT 2
RL
10K
Fig.2
=§§ SAMSUNG SEMICONDUCTOR 54



KA1222 LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE-INPUT VOLTAGE TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE
1 TR 1 ; Ty
T 11 I N
Voo oay 5 i )
2 VCC = V = v'
N g a1
Rg=6000
w 2 735dB/1KH S AV -35dBHKHz
g I o 2.
5 Hr y 4 o
g 1111 ,I y .4 E
s i 7/ 7 S &
5 i 7 7 H
g, i ./ g .
3 Il Ky ) I =
o 2 0 22
g Al <t ” 5
g o A i 04
> 7 3 i g |- 100Hz
1| -
7 a 5
yA I
-3
. 7 . oKz KHz
001 // 001
00123 5 01 23 510 23 5 10 2 35100 01 2 3 5 o1 2 3 5 10
Vi (mV), INPUT VOLTAGE Vo {V), OUTPUT VOLTAGE
VOLTAGE GAIN-FREQUENCY CROSS TALK-FREQUENCY
Il I )
ol L Il
Vee =4V CNF =100uF Voc =4V
RL=10K2 (2400 Short) Avo 30 RL=10KQ
80 Rg=6000__~ me - il Rg=2.2KQ
J CNF =47yl N Av=35dB
2 7 Y 2400 Short) y w0 Vo=0.2V
g A x \
% 60 N a \
(7]
g 50 \\ § 50
- N S
g w g \
> 60
3, N 3]
AV (NAB) 9 et
20 annel 1, 2
70
10
0 80
0 235100 235 1K 23 5 10K 2 3 100K 10 23 5100 23 51K 23 51K 23 100K
#(Hz), FREQUENCY f (Hz), FREQUENCY
e e VOLTAGE OUTPUT VOLTAGE-SUPPLY VOLTAGE
100 HH 20
-
5 1T 18
w — IVoc=av Av=35d8
g 3 AL 210K 16 | RL=10KQ
5 5 : THD=1%
[ w =1KHz
w 14 Rg=6000
w 9
2w g
Z g 12
2 5 ot =
z 3 >~ ?— 0 L "4/
% 2 L -~ 8 LT
- . 08
;‘l 4”—‘ s 7 ~
Z 10 e 'y /
3 $ 06 /
g 5 04 /
z 3
2 02 |
01 0l §
10 23 5 1K 23 5 10K 23 510K 2 3 4 5 6 7
Rg (2), GENERATOR RESISTANCE Ve (V), SUPPLY VOLTAGE
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KA1222 LINEAR INTEGRATED CIRCUIT

VOLTAGE GAIN-SUPPLY VOLTAGE | QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE

100 50 I
90 T RL=10KQ Vi=0
Rg=6009 | "] s
80 [+ f=1KHz i 40
5
z " 2
=2
g 60 2 so
5
5 50 L
g 8
g g 20
Y 3
5 30 = ~
E
2 810
10
0 0 \
2 3 4 5 6 7 2 3 4 5 6 7
Vce (V), SUPPLY VOLTAGE Vcee (V), SUPPLY VOLTAGE
vee
470u110V & 47
AN ! 6.8K —O O * power
. 47K 0018, 1450V
A 3300p
120K 68K
0018y ,
L-CH‘F QUTo DG — "] o—%—dﬂr at power
L 11 Lﬂt__ 7 ) 7K 1450V
RIP Head
8 10425V ‘
1025V KA1222 [ o
N A 200K § WSOV
N
<L .LL—“ z 50
o 120K 1u/50V]
R-CH SW (PLAY/REC): PLAY
+ + ES
RIP Head Z= 47410V Zz 47410V gl |8
1l | 3 4. LS
2200p=|- T 22000 | 68 38 56K i: i:sex TT
Fig. 3
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KA1241

LINEAR INTEGRATED CIRCUIT

AM/FM IF AMPLIFIER 14 Dip Unit: mm
The KA1241 is a monolithic integrated circuit consisting of four individual
amplifiers and voltage regulator.
18
FEATURES i R 'S B
oo
+ Suitable for AM/FM Radio. o ¢Rl e
« Wide operating supply voltage range (3.5V ~10V). s 7 —L
* Low power consumption. 19.4
e High AM AGC figure of merit. T
¢ Good AMR characteristic . 05 =
¢ High amplifier gain. el
BLOCK DIAGRAM
AMP IV AMP IV AMP IV AMP il AMP I
BIAS NC IN IN ouT
1 10 9 8
viG \I
REG
@ '@
L] Lo [ L] L] [
AMP 1ll V REG AMP Il AMP | AMPI BYPASS GND
ouT IN ouTt
TEST CIRCUIT Fig. 1
—O vce
IN60 ?: 1000F;:;
Cis e 4 7K
AAA
ﬁg ICm C14== i%
o 3‘:; T 1000P 4.7 C
%) 1s
g# T4 FB;NCG)(: R7 1K 1000 Rg 4.7K
L T
5{_ 2 < 2C8 L > [e37; R10
— - o1 u'r VR 1»“1 47 To.ozz,L vozz,LT 10 o»owT 1K
AM OUT Fig. 2 747
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KA1241 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \%
Power Dissipation P4 600 mwW
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg —-40~ +125 °C

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 Vv
FM Section (f=10.7MHz, Af=+22 5KHZ, fm=400Hz)
Quiescent Circuit Current lec V=0 8 10 mA
. . . —3dB Point from
Input Limiting Sensitivity Vi (lim) Vo (Vs =80dBy) 40 46 dBpu
Detector Output Vo V;=80dBy 60 90 mv
Total Harmonic Distortion THD V;=80dBy 0.2 1.0 %
" . | Vi=80dBu
AM Rejection Ratio AMR AM: 30% Mod, 1KHz 40 50 dB
Signal to Noise Ratio S/N V;=80dBpu 60 70 dB
AM Seciton (f = 455KHz, fm = 400Hz, 30% Mod)
Quiescent Circuit Current lec Vi=0 8 10 mA
Max Sensitivity Vi(sen) | Vo=10mV 20 26 dBpu
Detector Output Vo Vi=60dBpn 75 110 mV
THD1 V;=60dB 0.3 2.0
Total Harmonic Distortion a %
THD2 V;=80dByu 1.4 3.0
Signal to Noise Ratio SIN V;=60dBy 45 55 dB
FM SECTION v
myg}gﬁgﬁg pistortion™ YT VOLTAGE SIGNAL TO NOISE BATIO-INPUT VOLTAGE
=TT ] “”W T i IR E‘H\LA_\‘W‘*
] T e i P ey ] i Hli
a0 L‘M‘ “ H\‘ ‘ i U E 20 - ‘%10;73211(":\“‘\‘“ “\“‘ “\‘“
| 1] i LU 2 | ImmdooHz | i L
il r"fw:»;me ot oo i s A i
= | Af=+225KHz 1 - T T T T
A1 i AT R S AR AL HH
1 T DN 1 A
S AR} AR AL AL - N NS A il
2 b T e e 8 ‘ T ‘
N M‘\N i:ﬁ‘ \UH“H ““‘1:‘0 % ﬁm:ﬂ“” I \w HHH ”lﬂ
S T S A 1 Rl AT
ol M\\“i } T o -%0 H‘%H\ R MN T
Hl I il “\h O I, o |11 \‘MH LU
ooD1 L ‘;11 il | “0 00 oo 04 1 10 100
Vi (mV), INPUT VOLTAGE Vi (mV), INPUT VOLTAGE
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KA1241 LINEAR INTEGRATED CIRCUIT

AM REJECTION RATIO-INPUT VOLTAGE OUTPUT VOLTAGE-INPUT VOLTAGE
0 T 1000 e M
i J M
} | HH i
-0 ‘ 5 T Vdom
° ‘ ! 3 f=455KHz
B -20 i o || 30% Mod
S N\ [ f w fm=400HZ
Z a0 2 [l ]
S - { & 100
E / 3
g | g °
H -50 cc=5V i i g 3 ~
= =10.7MHz 5 | A
[ Af=4+225KHz | | S
> fm=400Hz ‘ il E
: . AM30% Mod 1KHz, | L g M
LI L T : .
80 | | ! I | il
”i I i ‘ [ 3 i
} | \ il \ 2 I
. T [
~100 m | R { | l( 1
001 o1 1 10 100 001 01 1 10 100
A SEC'I'IONVI (mV), INPUT VOLTAGE Vi (mV), INPUT VOLTAGE
M
TOTAL HARMONIC DISTORTION-INPUT VOLTAGE SIGNAL TO NOISE RATIO-INPUT VOLTAGE
100 s o 0 il [
H- i ‘
5 ~FHH -10 e m‘g\r/ T
z T = H 'CC =
3 , f=455KHzZ 20 1=455KHz |
E |_30% Mod o” 300 Mod
g fm=400Hz = \ 1m=“1’0 Hz
g 10 = =30 N
g & ™
§ s PG s 2% : ! 1
Z i = | |
3 ] 3 I™N
2 5 A1l
9 60 T L i
; \ / : L
= 10 =
g g-1 i L
g 5 RN z ‘ ‘ | 5
E I @ _go i
’ il 1
-90 T ‘ T
01 m -100 \} l L |
001 01 1 10 100 001 01 [ 10 100
Vi (mV), INPUT VOLTAGE Vi (mV), INPUT VOLTAGE
-O Vce
TO RF BIAS O
T3
FM C14a
Rs 1K R7 47K
r “ -L C13 gy
t gnlu IN6O 471
AM RF 1K 9 7 y Cis |
CONV o= Ri47K R0 b3 ] o0 T o OUTR61K 100082 47K
v G4 jooix Cs cnd tlcr oo P9 1K

R
C3 3 4.7,
0022, T %3] h|cs

T 0022 0022 T 10 To,mu

b
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KA1241

LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT Il

. —OVce
:: Rs
B )
10u
O RF BIAS OHEC?
0.022;;;
C
KSCaas
Re
M Ts 3 - T IN6O 1K %E’OP R10 4.7K
FE < 4 AVAVAV - My
) 3;):* | — T ICm Cu __:'
1000P 4.7
(11> \1J @ ? [ AVA'Avﬂ T M
AM R Te R1 ® :FL‘” T IN6o Ro 1K Gl R74.7K
CONV eI Rz 1okT | 0022 FM OUTO—I—M-
- R
foy o4 $- 5 00T, Cs cn L "y g Lo o e ™
u.022;:[ 50K <>‘l 7u | Ce- To.ozzﬂ 001, T 33K $ Tom P Io.om
AMOUT ;,7
Fig. 4
COIL SPECIFICATIONS
™
TURN
® 3 @ Co (pF) f (KHz2) Qo (%) . 2 | 21 Seoul Jupa
@+ © 64 3 - §J-015-472
@ ® 180 455 80 33 | 3 | 110 | 0.07mm¢ UEW
TURN
Co (pF) f (MHz2) Qo (%) 2 3 p Seoul Jupa
12 | 23 | 4 SJ-015-239
50 10.7 90 9 4 2 0.1mmeUEW
TURN
Co (PF) f (MH2) Qo (%) Seoul Jupa
42 | 28 | 15 | 54015474
50 10.7 100 5 | 7 | 5% | O1mmeUEW
TURN
Q) Co (pF) f (MHz) Qo (%) Seoul Jupa
® 46 | 12 | 28 | 5015463
® 30 10.7 110 1 8 8 0.1mmeUEW
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KA2201 LINEAR INTEGRATED CIRCUIT

0.5W AUDIO POWER AMPLIFIER 8 Dip FR—
The KA2201 is a monolithic integrated audio amplifier in 8 lead dual in
the plastic package, designed for audio frequency class B amplifier. |
8 5 2
0 o
FEATURES '
o
« Wide operating supply voltage (3V ~14V) ~ 8
¢ Medium output power. O ©
Po=0.5W at Ve =6V, R, =80, THD=10% . [
* Low quiescent circuit aurrent (Icc =3.5mA: Typ). - f" 1.82
e Good ripple rejection.
¢ Minimum number of external parts required. 52 _
@
SCHEMATIC DIAGRAM o8l
Ol e
2.54
@

Qz Qs N
A A

\8/

Re 3
<

g
<
.
N4
¢
2 [91
0
©@

Q1

>t
Q13
Qs Qn
Qs Q4 Qe Q1o Qis
R4
@ . . -

TEST CIRCUIT
' O vee
C2 > 2R3 _{.04
100u/16V P56 /;01#
ter
INPUT O—— 100p/16V
H O oUTPUT
470u/16V
Cs

e

AAA

,/')7 P | Fig. 2

gl
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KA2201 | LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol | Value Unit
Supply Voltage Vee 14 \"
Output Peak Current lo 1.5 A
Power Dissipation Pqg 650 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +150 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =6V, f=1KHz, Ry=6009, R;=120%, R.=8Q unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
| Quiescent Circuit Current lec V=0 35 7.0 mA
Output Power Po THD=10% . 04 05 Vv
Total Harmonic Distortion THD Po =100mwW ] 0.3 1.0 %
Voltage Gain (Open Loop) Avo Rf=0 75 dB
\oltage Gain (Closed Loop) Av Rf=1200 33 36 39 dB
Input Resistance Ri 5 MQ
i R, =10KQ
Output Noise Voltage Vo BW (~3dB)=50Hz ~ 20KHz 03 10 mv
FREQUENCY RESPONSE TOTAL HARMONIC DISTORTION-FREQUENCY
10 TTTT T
il 4 i
Vec =6V S S
RL=80 o 3 RL=89
Po=01W £ | | Po=0.1wW
= E) 10
g o
z 0 Ca =100PF || § o5 : =
5 -1 /ﬂ * \ g 03 i A
g, \ 2 ' )
\ £ i
S 3 g =120!
g s
-4 Cs=220pF | Fog
-5
-6 001
10 23 5100 23 5 1K 23 5 10K 2 3 100K 10 235 10 2 3 5 1K 23 510K 2 3 100K
f (Hz), FREQUENCY f (Hz), FREQUENCY
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KA2201 LINEAR INTEGRATED CIRCUIT

TOTAL HARMONIC DISTORTION-POWER OUTPUT POWER OUTPUT-SUPPLY VOLTAGE

TTT7
I
I -
1
I

:
I
i
RV 14 ~THD=10%
3 et f=1KHz
I

/
/

08 |~ T
086

04

THD (%), TOTAL HARMONIC DISTORTION
©
r
Po (W), POWER OUTPUT

| 0.2 g‘- 0 i

(i
001 | LUl 0 | \
00123 5 01 23 5 10 23 5 1 0 2 4 6 8 10 12

Po (W), POWER OUTPUT Vec (V), SUPPLY VOLTAGE

External Components (Refer to test circuit)

Ri: Input biasing resistor
Pin No. 3 is always to be grounded through R;.
I1f need volume control, a VR ranging from several hundred ohm to several hundred Kilo-ohm can be used as following.

-— topin3

Rs, C;: Bootstrap components
This components are used to boost the output power when positive half wave swing.
The capacitor C; 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 Ry), which are determined as follows.

1 R 7K
2nf -Rf = @
Ay

Ci=

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

Ce: Theripple 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.
Cg: Compensation component
The higher cut-off frequency is set by Cg, which contributes to suppress the oscillation at the higher frequency range.
Rz, C;: Oscillation suppression
The mylar capacitor is to be used for C3 to get a better characteristic for temperature and the frequency.
C.: 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.
C,4: 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

0.5W 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. |
)
8 5 -
inimimisl ——[—c',
FEATURES
N
¢ Wide operating supply voltage range (3.5V~14V). ~ §
¢ Medium output power. 1_91_1 —
Po 0.5W at Vec 6V, R, =89, THD=10% . ak 7
¢ Low quiescent circuit current (Icc =3.5mA: Typ). - 152
¢ Good ripple rejection.
¢ Very low crossover distortion. o2 _
¢ Minimum number of external parts required. b
. f Il :5 ;
SCHEMATIC DIAGRAM 25]4‘“
LL @
ar'y Q'Y Qi +—®
@ L/l =
R2 EE Qs
Re
R
1 p. Q2 Qs — ] ¢ @
EE R3
Qs
Q3 Q4 | Qo Q1o
R4
O—
® .
TEST CIRCUIT Fig. 1
? ’ -0 Vce
Cz |+ .J. C4
100u/16V ;o.m
+| C7
INPUT 0——— ;
O OUTPUT
/J7 Fig. 2
64
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KA2201A LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 14 \Y
Output Peak Current lo 15 A
Power Dissipation Pq 650 mwW
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +150 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vec =6V, f=1KHz, R;=6000Q, R;=120Q, R, =82 unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec V=0 35 7.0 mA
Output Power : Po THD=10% 0.45 0.5 . W
Total Harmonic Distortion THD Po=100mW 0.3 1.0 %
Voltage Gain (Open Loop) Aw Rf=0 75 dB
Voltage Gain (Closed Loop) Ay Rf=120Q 33 36 39 dB
Input Resistance - Ri 5 MQ

) Ry=10KQ

Output Noise Voltage Vo BW (~3dB)=50Hz ~ 20KHz 03 10 mv
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KA2201B LINEAR INTEGRATED CIRCUIT

0.5W 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. e
8 5 2
OO0 ~ Te
FEATURES )
* Wide operating supply voltage (3V ~14V). O N 8
¢ Medium output power. O
Po=0.5W at Vcc=6V, R =802, THD=10%. 1_{ 4
* Low quiescent circuit aurrent (Icc=3.5mA: Typ). 152
e Good ripple rejection. o2
¢ Minimum number of external parts required. i ——
<
SCHEMATIC DIAGRAM
2.54
—
3: R7
stl Q7 Ny Q12 \1 Qie N @
A A
\ig C

Q1

@

TEST CIRCUIT

? : O Vee
p J_ Ca

+l_C7
INPUT O—— 100p/16V
N
H -0 OUTPUT
© 470u/16V
| R
< R1 1 2
R
$ 10K ! 1 ] L 8Q
+Z'P Cs Cs
T 47410V To‘m M)
1
I

/47 Fig. 2

=§§ SAMSUNG SEMICONDUCTOR 66




KA2201B LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 14 Y
Output Peak Current lo 15 A
Power Dissipation Pd 650 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~+150 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =6V, f=1KHz, Rg=6009, R, =8 unless otherwise specified)

Characteristic Symbol Test Condition Min Typ Max Unit
Quiescent Circuit Current lcc V=0 3.5 7.0 mA
Output Power Po THD=10% 0.4 0.5 w
Total Harmonic Distortion THD Po=100mW 0.3 1.0 %
Voltage Gain (Open Loop) Avo Rf=0 75 dB
Voltage Gain (Closed Loop) Ay Rf=120Q 33 36 39 dB
Input Resistance Ri i 5 MQ

. Rg=10KQ
Output Noise Voltage Vno BW (-3dB)=50Hz ~ 20KHz 0.3 1.0 mv
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KA2201N

LINEAR INTEGRATED CIRCUIT

1.2W AUDIO POWER AMPLIFIER

8 Dip Unit: mm |
The KA2201N is a monolithic integrated audio amplifier in 8 lead dual
in the plastic package designed for audio frequency class B amplifier. .
8 5° =
mEml i =T
FEATURES |
¢ Wide operating supply voltage (3V ~16V) o N &
e Medium output power —
Po=1.2W at Vcc =9V, R. =80, THD=10% 1_;’ ’» 7
* Low quiescent circuit current (lcc =4mA: Typ) 1.52
» Good ripple rejection 02
¢ Minimum number of external parts required. . -
3
SCHEMATIC DIAGRAM ~08/ 3
254
O]
oy Q7 Q12 K| Q15 N | ®
A U/T ('
R2 :F
g
Q2 Qs 1
Q1 /' —
R1 : <
3Rs3
Qs L—
Qe)—Eo«: Qg Q10
R4
®
® @0
Fig. 1
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KA2201N | LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \
Output Peak Current lo 1.5 A
Power Dissipation Py - 1.25 w
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +150 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vg =9V, f=1KHz, Ry =6009, R;=120%, R.=8Q unless otherwise specified)

Characteristic Symbol Test Condition Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 4 12 mA
THD=10%

Vec =9V, R.=4Q 1.6 W
Vee=9V, R =80 0.9 1.2 W
Output Power Po Veo=6V, R, =40 0.75 W
Vec =6V, R.=8Q 0.4 0.5 W
Vec =12V, R =80 2 W
Total Harmonic Distortion THD Po=500mW 0.3 1.0 %
Voltage Gain (Open Loop) Avo R =0 . 75 dB
Voltage Gain (Closed Loop) ' Ay Ri =120Q 33 36 39 dB
Input Resistance R 5 MQ
. Ry =10KQ
Output Noise Voltage Vno BW (—3dB)=50Hz ~ 20KHz 0.3 1.0 mVv

TEST CIRCUIT o veo
l Ca
/-lw- O1p
¥
INPUT O—yq C7 T 100416V
- O OUTPUT
Cs
470116V
R1
0K E

[]a
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KA2206

LINEAR INTEGRATED CIRCUIT

2.3W DUAL AUDIO POWER AMPLIFIER

12 Dip/F Unit: mm
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.
i®
noor—n0o;n — T
FEATURES I
N >
* High output power Su - — °
Stereo: P, =2.3W (Typ) at Vcc =9V, RL=4Q. Uk A 6 0
Bridge: Po=4.7W (Typ) at Vcc =9V, R, =8Q. EREI N -
« Low switching distortion at high frequency. ! e
* Small shock noise at the time of power on/off due to built-in muting i A
circuit. I
¢ Good ripple rejection due to built-in ripple filter. Fael e
e 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.
BLOCK DIAGRAM
PRE AMP POWER AMP
GND INA NF1 GND BS1 ouT vee
7 8 9 10 1 12
2] ] [o] [v] [ ]
L—— EE 50
SHOCK 10K
NOISE )
REJECTER INPUT OUTPUT <
AMP. 1 AMP 1 $ 5K
L/‘ RIPPLE
\l FILTER
INPUT OUTPUT
V AMP 2 $50
[- 10K
Wy
Ts0 i
Fin g
Lo ] o] L] 2] 2] L]
DC IN2 NF2 POWER AMP BS2 OUuT2 BTL OUT
GND
Fig. 1
L)
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KA2206 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 15 \
Power Dissipation Py 4 W
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +150 °C

* Fin is soldering with PCB

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vec =9V, f=1KHz Ry=600%, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Operating Supply Voltage Vece 9 11 \Y%
Quiescent Circuit Current lec Vi =0, Stereo 40 55 mA

tereo 43 45 47 dB
Closed Loop Voltage Gain Ay Stere Vi=-45dBm
Bridge 49 51 53 dB
Channel Balance CB Stereo -1 0 +1 dB
R.=4Q, THD=10%,| 1.7 2.3 w
Stereo
Output Power Po RL =80, THD=10% 1.3 - w
Bridge | R.=8Q, THD=10% 4.7 w
' Stereo 0.3 1.5 9
Total Harmonic Distortion THD e Po=250mW, R_ =4Q %
Bridge 0.5 %
Input Resistance Ri 21 30 KQ
= = \Y
Ripple Rejection RR z%‘mfg 02, V, =150m a0 | 46 dB
Stereo, Rg=0Q 0.3 1.0 mV
Output Noise Voltage Vo g
Stereo, Ry =10KQ 0.5 20 mv
Cross Talk CT Stereo, Ry =10KQ, V,=0dBm| 40 55 dB
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KA2206 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT: Stereo Amplifier

1004/16V
. C2 ‘e
INPUT 1 H,
T o Hc; O OUTPUT 1
1004/16V 4704116V
/75 RL
7] [8] [9 Ein [17] = c3
l ﬂ; 015
+'b———0 vce
= Cs
. 1000116V

13 1o -O OUTPUT 2
-L C7 470416V
;0.15# RL

(polyester film capacitor)

Fig. 2

TYPICAL APPLICATION CIRCUIT Bridge Ampiitier

C2100u/16V
| u
INPUT + e #
100x/16V oves
+ +
;7|s 9] [~ 1 [0 11HE| L C3 Cs
1 Fin [ 0154 £F47Co:‘, 2 100016V
16V/77
KA2206 AL
+LCe
470p/16V
[ g
100p/16V .
E :
+q Cs 100p/16V .1-07
o 0.15,
Co 100u/16V (polyester film capacitor)

Fig. 3
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KA2206 LINEAR INTEGRATED CIRCUIT

VOLTAGE GAIN ADJUSTMENT

1. Stereo application

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

Av=20 Iog%(dB)

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

Av =20 log Rt (dB)

R2 +Rt

2. Bridge application

o
+ +
ca RL cg

i) Fixed voltage gain (Pin 9 connected GND directly)
R2
Av =20 log =t 6 (dB)

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

R2
Av=20lo + 6(dB
g R1 +Rt (dB)
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KA22061

LINEAR INTEGRATED CIRCUIT

2.3W DUAL AUDIO POWER AMPLIFIER 12 DiplF Units
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.
12L_| aor—i10mMm lzl _r ’Le'
T To
FEATURES Lo s
© >
* High output power Su - — T e
Stereo: Po=2.3W (Typ) at Vcc =9V, R =40. Uk - 4 6 o
Bridge: Po =4.7W (Typ) at Vo =9V, R, =82. !__‘ 2 e
¢ Low switching distortion at high frequency. ‘ — o
¢ Small shock noise at the time of power on/off due to built-in muting *fr
circuit. i;
¢ Good ripple rejection due to built-in ripple filter. 36l Thsh
* 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.
PRE AMP POWER AMP
GND IN1 NF1 GND B8S1 ouT1 vee
7 8 9 10 1 12
[7] 2] [ | ] [+ ] [ ]
_l:___ EE 50
SHOCK L 10K
NOISE \
REJECTER INPUT OUTPUT <
AMP. 1 AMP. 1 3 5K
/’/ RIPPLE
,\]\ FILTER
INPUT OUTPUT 2
V AMP. 2 250
10K
< 50 —L
Fin
Lo ] 2] 1] 2] L] L]
DC IN2 NF2 POWER AMP BS2 OuT2 BTL OUT
GND
Fig. 1

|
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KA22061 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 15 \
Power Dissipation Pd 4> W
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +150 °C

* Fin is soldering with PCB

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vec =9V, f=1KHz, Rg=600%, unless otherwise specified)

Characteristic Symbol Test Condition Min Typ Max Unit
Operating Supply Voltage Vee 9 13 \
Quiescent Circuit Current lec Vi =0, Stereo 40 55 mA
Stereo 43 45 47 dB
Closed Loop Voltage Gain Ay Vi=-45dBm
Bridge 49 51 53 dB
Channel Balance CB Stereo -1 0 +1 dB
R.=4Q, THD=10% | 1.7 2.3 W
Stereo
QOutput Power Po R_=8Q, THD=10% 1.3 W
Bridge | R.=8%Q, THD=10% 4.7 W
Stereo 0.3 15 %
Total Harmonic Distortion THD - Po=250mW, R, =40Q
Bridge 0.5 %
Input Resistance Ri ’ 21 30 KQ
. B Stereo, Ry =02, V,=150mV
Ripple Rejection RR {=100Hz 40 46 dB |
. Stereo, Rg=0Q 0.3 1.0 mvV
Output Noise Voltage Vo
Stereo, Ry =10KQ 0.5 2.0 mv
Cross Talk CT Stereo, Ry=10KQ, Vo =0dBm | 40 55 dB
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KA22061 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT: Stereo Amplifier

100p/16V
C2
N

OUTPUT 1

Ca
470u/16V

INPUTTO—
o
100/16V
z r—l 9; Fin

INPUT 2

RL
- Cs3
/;)415/4
+——O vce
+E2 Cs
1000u/16V
m

Fig. 2

i -© OUTPUT 2
-L C7 47018V
;msu RL

(polyester film capacitor)

TYPICAL APPLICATION CIRCUIT Bridge Amplifier

’ -O vVce
+ +
e C3 Cs
0.154 =§$01/ iwoomev

16v

RL

*lce
470,116V

C2100p/16V
INPUT + ¢ -
+
100/16V
7] [8] [9 Ein 10] [1 H5|
KA22061
I Fin I
6] 5] [4 3] [2 u_]
Cio 1t
100u/16V
Ml
B
+pq  C8 10016V
H
C9 1004/16V
Fig. 3

Lcr
0.154
(polyester film capacitor)
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KA22061 LINEAR INTEGRATED CIRCUIT

VOLTAGE GAIN ADJUSTMENT
1. Stereo application

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

Av =20 log %(dB)

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

R1
dB
o (dB)

Av=20 log

R2 +

2. Bridge application

S

P Rs

>

> Re

7_G7) G
+ +
cs RL cs

i) Fixed voltage gain (Pin 9 connected GND directly)
Av=20 Iog—:::—2 + 6(dB)
1
ii) Variable voltage gain (Rf and C; connected with Pin 9)

Av=20 log Rf}fR' + 6(dB)
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KA2209 LINEAR INTEGRATED CIRCUIT

DUAL LOW VOLTAGE POWER AMPLIFIER oDy —

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. 8 5 | ]
mEslmin] T = T
FEATURES o
* Wide operating supply voltage: V¢c=1.8V ~9V ®) °
* Low crossover distortion S L“J
* Low quiescent circuit current “ F 1.52
* Bridge/stereo configuration oz
e
A
05|
—254
BLOCK DIAGRAM
vce
()
N\
INPUT+(1) o +
-—<1) OUTPUT (1)
INPUT-(1) (8 -
L A N——
U@ (6) +
—(3) OUTPUT (2)
INPUT-(2) (5 -
A,
()
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KA2209

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 15 Y
Output Peak Current lo 1 Vv
Power Dissipation Py 1.4 w
Operating Temperature Topr —-20~+70 °C
Storage Temperature Tstg —40~ +150 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =6V, f=1KHz unless otherwise specified)
Characteristic Symbol Test Condition Min Typ Max | Unit
Operating Supply Voltage Vee 1.8 15 \Y
Quiescent Circuit Current lce V=0 9 mA
Stereo 44 dB
Closed Loop Voltage Gain Av
Bridge 44 dB
Channel Balance CB Stereo -1 0 1 dB
Vec=6V, RL=4Q, THD=10% | 0.4 0.65 W
Stereo
Voc =3V, RL=4Q, THD=10% 0.11 W
Output Power Po
Brid Vce=6V, Ru=8%, THD=10% | 0.9 1.35 W
ridge
o Vee=3V, R =40, THD=10% 0.35 W
. Stereo, R.=8Q, Po=0.2W 05 %
Total Harmonic Distortion THD
Bridge, R. =89, P, =0.5W 05 %
Ripple Rejection RR Stereo, f=100Hz, C3=100uF 24 30 dB
Output Noise Voltage Vo Stereo, 20Hz ~20KHz 0.5 2.0 mv
Cross Talk CT Stereo, f=1KHz 50 dB
Input Resistance Ri 100 KQ
79
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KA2209 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 1: STEREO

vee
Q

Cs
1004

INPUT 1 O-

R1
10K o1
100u
R2
10K +
C2
100u

INPUT 20

TEST CIRCUIT 2: BRIDGE

C3

100uF

Fig. 2
Q vce
.7+
2
7 l\
. ¥ .
R1
10K - _[ Ca
0.1y
8 R2 [] RL
47
| —F{>
+

INPUT O

4 +l o 47
I ub10ﬂ

Fig. 3

=§§ SAMSUNG SEMICONDUCTOR ‘ 80



KA2210 LINEAR INTEGRATED CIRCUIT

5.5W DUAL POWER AMPLIFIER 12 Sip H/S Unit: mm

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.

200 ‘__{ ¢3.6.‘1£4 |’-_“
) O B

FEATURES

¢ 2 channel amplifier: 5.5Wx2 (typ).
* Minimum number of external parts required.

O
¢ Small shock noise at the time of power on/off and good starting \f U jr W
balance.. I |
O'Q 2.

95 1495

8.0

@
©

—40

¢ High ripple rejection ratio: 46dB (typ). 54 2o

¢ Good channel separation.

¢ Small residual noise. (Rg=0)

¢ Included various kinds of protectors. =\ l
« Thermal protector. j
¢ Surge and over-voltage protector. 296 1
* V¢c and output short protector.

3!

BLOCK DIAGRAM

POWER AMP GND

N4
OVER VTG, SURGE
PROTECTOR 11)Bst

NF1

INPUT m PWR
et oy Jia @ ouTt
PIN SHORT THERMAL
PRE AMP ) PROTECTOR PROTECTOR
GND RIPPLE | [srock NoisE (v
FILTER PROTECTOR Ve
PIN SHORT THERMAL
PROTECTOR PROTECTOR
m PWR
ory ois 8) ouT2

OVER VTG, SURGE 7) BS2
PROTECTOR

NF2

Fig. 1
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KA2210

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Maximum Supply Voltage
(Quiescent) Vee max 1 % v
Maximum Supply Voltage
(with Signal) Voo max 2 18 v
Surge Voltage (t=0.2 sec) Vec (Surge) 50 \"
Maximum Output Current
(1 Channel) lo peak 35 A
Power Dissipation Py max 15 , w
Operating Temperature Topr -20~+75 °C
Storage Temperature Tstg —40~ +150 °C

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vec=13.2V, R =49, f=1KHz Ry =600, 100x100x1.5mm? Al H/S)

Characteristic Symbol Test Condition Min Typ Max Unit
Operating Supply Voltage Ve 10 13.2 16 \
Quiescent Circuit Current lec V; =0, Stereo 75 150 mA
Output Power Po THD=10% 5.0 5.5 w
Voltage Gain Ay 49.5 51.5 53.5 dB
Total Harmonic Distortion THD Po=1W 0.15 1.0 %
Input Resistance Ri 30 KQ

‘ Ry =0 06 | 1.0 | mv
Output Noise Voltage Vno

Rg =10KQ 1.0 2.0 mvV

Ripple Rejection Ratio RR Rg =0, Vi =200mV, f,=100Hz 46 dB

Channel Separation Sep Rg =10KQ, V,=0 dBm 45 55 dB
82

=§§ SAMSUNG SEMICONDUCTOR



KA2210 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT: STEREO

POWER GND e
47 H
63V [+ 100
10V
1 12 1 1000
A\ Y4 Y Y
+
10) B OUTPUT
INPUT
o——-(z) 47
. RL 40

0.1p
PRE GND?-( D) KA2210 /;
(Av=515dB) N\
Cg ) ” O vce
10004
) 1000u 16V
10v :
INPUT

D7) o
a7 - + 2004
63V 16V

Fig. 2

I

10V *mylar capacitor

APPLICATION CIRCUIT: BRIDGE

QO vce

RL 4Q

2100, 47
.

* polyester film capacitor

Fig. 3
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KA2212

LINEAR INTEGRATED CIRCUIT

0.5W AUDIO POWER AMPLIFIER

The KA2212 is a monolithic integrated audio power ampilifier 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=0.5W (Typ) at Vcc =6V, R.=8Q, THD=10%.
* Wide operating supply voltage range (3.5V ~14V).
¢ Low quiescent circuit current.
¢ Excellent thermal stability.

SCHEMATIC DIAGRAM

9 Sip

21.84

Unit: mm

TTTTVTTY

0.5

0|-{H 0.25

<
254 |4F+1.25
-3.00

254

fo———21.84 ———
s ]

X

J

D1o
R15

1EH17
b

)

5

ANA
W

Ra
( : }— Q2 QS\l
._}’l R1
>
2R3 $rs
< < I\\010
Rs
MA ]/QB D7
Q4 Q7
>
R10 Ri2gR14
D4 ¥D5 A
® ©
Fig. 1
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KA2212

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit

Supply Voltage Vce 14 \"
Power Dissipation P4 750 mw
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +150 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =6V, RL=80, Ry =600Q, Rf =68, f=1KHz, NAB, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 14 mA
Voltage Gain (Open Loop) Avo Rf=0Q 60 75 dB
Voltage Gain (Closed Loop) Ay Rf=68Q 47 50 52 dB
Output Power Po THD=10% 0.45 0.5 w
Total Harmonic Distortion THD Po=100mW 0.3 1.0 %
Input Resistance Ri 15 KQ

. Rg=10KQ
Output Noise Voltage Vo BW (~3dB)=50Hz ~ 20KHz 0.4 1.0 mV

TEST CIRCUIT
1 —O-Vee =6V
o Cs
1004/16V 0. 4704116V
C2 +
33u/63V. m 577 OV
INPUT O— e Cs
4705116V
H : O OUTPUT
RL
80
- C1 - Cs
IzzoP 'I' 0.068y
Fig. 2
85
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KA2212

LINEAR INTEGRATED CIRCUIT

Av (dB), VOLTAGE GAIN

09

08

07

06

05

04

Po (W), POWER OUTPUT

03

0.2

0.1

0

Po (W), POWER OUTPUT
w

001

VOLTAGE GAIN-FREQUENCY

voo=gv ||
RL=80 . !

/

u-*‘(

R e

i
i

|

[

|
A (RI=660)

L

L
?

-

L

1

8

10 235 100 235

1K 2 3 510K 2 3 100K
f (Hz), FREQUENCY

POWER OUTPUT-FREQUENCY

Il

T !
Vcec=6V
RL=80

[ THD=10%

I
|

S

/

10 23 5 100 235

1K

f (Hz), FREQUENCY

POWER OUTPUT-SUPPLY VOLTAGE

2 3 5 10K 2 3 100K

———THD=10%
f=1KHz
RL=40
4/ 80
Z 80
z
.
7
yAV.4
r l,
3 4 5 6 7 8 9 10 11 12 13 14 15
Vec (V), SUPPLY VOLTAGE

THD (%), TOTAL HARMONIC DISTORTION

Po (W), POWER OUTPUT

THD (%). TOTAL HARMONIC DISTORTION'

0.01

10

01

001

100

5

3
2

10

TOTAL HARMONIC DISTORTION-FREQUENCY

TTTT
1T
1T
I
1 Vce =6V
RL=82
Po=01W o
A
(il
v il
7 M
v =60d 7] |
i ] V.4 i
4 Iil|
T
[ 50dBT] 1 //
i | 7]
|t
N 40dB | |1
i
i}
il
i

10 23 5 100

235 1K
1 (Hz), FREQUENCY

POWER OUTPUT-INPUT VOLTAGE

23 510K 2 3 100K

T

T

.

T

|
1
1

—_

Vec =6V

RL=8(

———Av=50dB

4
(AN

NN

TOTAL HARMONIC DISTORTION-POWER OUTPUT

5 10 2
Vi (mV), INPUT VOLTAGE

3

5

100

o
Tt
-
T
HH
——rVcec =6V
RAL=
|| Av=50dB.
I
10KHz
i
T
IRRRRE)
~ f=100Hz
—~— : 77
=
f=1KHz
001 2 3 5 01 23 5 10 23 5 10

Po (W), POWER OUTPUT

=§§ SAMSUNG SEMICONDUCTOR

‘86



KA2212 LINEAR INTEGRATED CIRCUIT

OUTPUT NOISE VOLTAGE-GENERATOR RESISTANCE QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE
°b T = - * [
11 =
"5‘ “Av=50dB 4
g3 - °
3 E
> 2 220 F——
w g
] G
o es——
; b l % 15 1
2 10 — o /
£ 2 .
E} - 5
: T AN
g 5 g — gw_.." .
é 3 ImBes 3
2 51—
04 I 0 ‘ | i
002 3 5 1K 2 3 5 1K 2 3 5100K [ 4 6 8 0 12 1 16
Rg (?), GENERATOR RESISTANCE Vec (V), SUPPLY VOLTAGE
POWER DISSIPATION-SUPPLY VOLTAGE POWER DISSIPATION-POWER OUTPUT
20 10 :
T
B ek s R Izar
= 2 L=
16} / 3 ‘I‘ f=1KHz
3 2
E 14 l- 3 10
g g
2 12 | L =4 / y. z
[%] 5 I N
[N / // g Voo =9V =~
3 3
e / / g, S auill ™
< 08 /! P 4 — N
B / 2 — —
T o p \ g o1 v
£ L= &
Ay d .
X / 3 ’7
0.2 J: - 2
0 001
4 5 6 7 8 9 10 N 122 1B 14 001 2 3 5 01 2 3 5 10 2 3
Vec (V), SUPPLY VOLTAGE Po (W), POWER OUTPUT
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KA2212 | LINEAR INTEGRATED CIRCUIT

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

Cz:  Input coupling capacitor
The recommended value for this capacitor is 3.3uF.
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.

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

1 20K
=1 R =<2 (dB
27 Ry A, (dB)

Cs
Where f.: low cut-off frequency
A: closed loop gain

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

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

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

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

Cs:  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.

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

ONE CHIP TAPE RECORDER SYSTEM 14 Dip HIS a—

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
Po=1W at Vcc =6V, R, =42, THD=10%.

19.0
¢ Soft tone quality at the time of output saturation. 0T

¢ Wide ALC range and small variation in output voltage. 3 @lﬁ

* Small shock noise at the time of power on/off due to built-in 2.54

preventive circuit.

* Variable monitor capability due to recording amplifier consisting
of preamplifier alone.

¢ Minimum number of external parts required.

BLOCK DIAGRAM

PHASE
COMPENSATION PRE IN ALCOUT PREGND DECOUPLE DECOUPLE vce

1 2 3 4 5 6 7

[ i

RIPPLE FILTER

i - @)
POWER

PRE AMP AMP TAB
|
14 13 12 1 10 9 8

POWER
PRENF PREOUT ALCIN POWERIN POWERNF BOOTSTRAP POWER OUT GND
*BOTTOM VIEW

Fig. 1
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KA2213

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 13 Vv
P Dissipati P 1.2 W
ower Dissipation d 2,05+ w
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +150 °C
* Mounted and soldered on a 50mm x 50mm copper foil of PCB
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =6V, f=1KHz, unless otherwise specified)
Characteristic Symbol Test Conditions Min Typ Max Unit
Vee=6V, V;=0 18 30 mA
Quiescent Circuit Current lee
Vee=9V, Vi=0 23 40 mA
Preamplifier
Voltage Gain (Open Loop) Avo Open loop 85 dB
Voltage Gain (Closed Loop) Ay Closed loop, Play 40 dB
Output Voltage Vo THD=1%, Play 0.9 1.2 \'
Input Resistance Ri 21 30 KQ
Equivalent Input Noise Voltage Vi Play 1.0 2.0 uV
ALC Input Level ALC THD=1%, Play -20 -12 dBm
Power Amplifier
Voltage Gain (Closed Loop) Av Ri=51Q 43 45 47 dl;.k
Vec =6V, RL=4Q, THD=10% | 0.7 1.0 w
Output Power Po Vee =75V, RL =44,
THD=10% 1.0 1.5 W
Vee =9V, RL =40, THD=10% 1.7 2.2 W
Total Harmonic Distortion THD Po=250mW 0.3 1.5 %
Input Resistance Ri 30 KQ
Output Noise Voltage Vo Ry =10KQ 0.6 1.8 mVv
Ripple Rejection RR Ry=0%, V,=150mV, f=100Hz | 40 45 dB
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TEST CIRCUIT
(polyester
film
capacitor)
20~20KHz
S ©-®
:?;o,t Rs $10K |sws Ro Ci4 47p
Rs Cisp %Rw
39K ”/:}:7: 300K
IN60x2
TEST CIRCUIT
Characteristic | SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8 g:i‘:(t Test Method
lec on on off on on off off Test circuit current
5 Ay off off off on on off off | A.D | Ay=20 log Vo/V;(dB)
s | P off | off | off | on | on | off | off | D | Testoutputvoltage at THD = 10%
E THD off off off on on off off D | Test THD at output voltage Vo =1V
% Vno on off off on on off off D | Test output noise voltage
o =
RR on | off | off | on | on | off | off | D |RR=2010gV./150(dB)
Test output ripple voltage (Vo)
Avo 1 off off on off on off off | A.B | Ayo=20log Vo/V; (dB)
5 Vo 1 off off off on on off off B Test output voltage at THD = 1%
=
€ Convert output noise voltage
<u,_:> Vi off on off on on on off C at Ry =2.2KQ, Vi =VolAy
& | ALC
Input 1 off off off off off off on | A.B | Testinputvoltage at THD =1%
level

=§§ SAMSUNG SEMICONDUCTOR

9



KA2213

LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT
1. Mono cassette tape recorder

MIC

R/P Head

2

MIC. J.

o
MIC

" RIP Head

8

1000p
2.2K ’_"% 2204 470u
AN . —O Vce
+
g‘ﬂﬂ )'J;— |t 1000u
1 [7] [3] [4] ls iel [7]
V—O—l
Power GND
h swi 150p
/;; P swe E AlC| | AP ;ly
14 [13] [12] [11] [1o] [9] [8 )
[14] 1] L400M+ L[|+ 8| 470 0 MIC. J.
H W —OV|
51 100u== 0.15x
(polyester
film SW5
capacitor)
10K SP
SW6
SW1 to SW4 (PLAY/REC): PLAY 51
Fig. 3
2. Radio cassette tape recorder
1000p
2.2K FI{} 220p 470y
AV ; ‘ O Vce
= :
1000
1] [2] [3] [4] [5] [6] [7
' Power GND
1 ZOpa:
(.06 sw EQ ALC AMP _/-J7
@ swz CREREEDEERERE
i TroosT 470 EAR. J.
300K
+ b 30k 51 100w =2 015
+
47 o2um K o ;L-
Sw3 4.7K
IN6O 0033, 10K VR sP
o >
+ $ 56
IN6O an 1
510 /77 5
<
<
33K
Radio
Meter P
Bias ) "
— osc. p———= to Radio
o SW1 to SW4 (PLAY/REC SW): PLAY
Fig. 4
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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
Po=0.8W (typ) at Vcc =6V, R.=8Q, THD=10%.

¢ Soft tone quality at the time of output saturation.

e 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

9
Ooonon ="
'T
¥ o

© N
e amam e e ne R

— 152 8

Unit: mm

o

e

1§

="

COMPENSATION PRE IN ALCOUT PREGND DECOUPLE DECOUPLE VccC

1 2 3 4 5

6 7 8 |

[ BE

RIPPLE FILTER

+

PRE AMP

POWER
AMP

—

16 15 14 13 12

Fig. 1

11 10 9
PRE NF PRE OUT ALC IN POWER IN POWER NF BOOTSTRAP POWER OUT

GND
*BOTTOM VIEW
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KA2213D

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit

Supply Voltage Vee 10 v

Power Dissipation Py 900 mwW
Operating Temperature Topr =20~ +70 °C
Storage Temperature Tstg -40~ +150 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =6V, f=1KHz unless otherwise specified)

Characteristic Symbol Test Condition Min Typ Max Unit

Quiescent Circuit Current lec Vec =6V, V=0 18 30 mA
Preamplifier

Voltage Gain (Open loop) Avo Open Loop 85 dB
Voltage Gain (Closed Loop) Ay Closed Loop, Play 40 dB
Output Voltage Vo THD=1%, Play 0.9 1.2 \
Input Resistance Ri 21 30 KQ
Equivalent Input Noise Voitage Vi Play 1.0 20 w
ALC Input Level ALC THD=1%, Play -20 -12 dBm
Power Amplifier

Voltage Gain (Closed Loop) Ay Ri=51Q 43 45 47 dB
Output Power Po Vee=6V, R.=8Q, THD=10% 0.4 0.5 W
Total Harmonic Distortion THD Po=250mW 0.3 1.5 %
Input Resistance Ri 30 KQ
Output Noise Voitage Vno Ry =10KQ 0.6 1.8 mV
Ripple Rejection RR Rg=0, V,=150mV, f=100Hz 40 45 dB
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KA2213D LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT
4072 C3 Ca
g 221
3 Op 4704 . (A—o0 vco
z* rL %’/ﬁ* A
E 2% i1 [2] [3 i‘t 5] [6 IJﬂ I?I77
GND
ALC AMP
15( [14] [13] [12
Co Ciwo [+
10 100 100p
Wy + glos 51( IC11
polyester
-—M—"-O\‘O—' film 0.1
SwWs capacitor)

swe| n SWe ©—® 20.20xH2
[s7

+Cs
470, Rs
R16
300K
IN6OX2
Fig. 2
TEST METHOD
Characteristic | SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8 ';r:::t Test Method
lcc on on off on on off off Test circuit current
5 | Av 2 off off off on on off off | AD | Ay=20log Vo/V;(dB)
% Po 2 off off off on on off off D Test output voltage at THD=10%
§: THD 2 off off off on on off off D Test THD at output voltage Vo =1V
% Vno on off off on on off off D Test output noise voltage
5 - .
RR on | off | of | on | on | off | off | p | RR=20logVy/150(dB)

Test output ripple voltage (Vi)
Avo 1 off off on off on off off | A,B | Aw=20 log Vo/V;(dB)
Test output voltage at THD=1%

] Vo 1 off off off on on off off B
% . B
I3 Convert output noise voltage
g W off | on | off | on on | on | off | C | 555K, Vi=VioAy
& | ALC
Input 1 off off off off off off on | A B | Testinput voltage at THD=1%
Level
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KA2213D

LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT 1: Straight Cassette

MIC. J

R/P Head

[t

1000p

220p 470p

—

¥ 47,;_‘-‘

B
ij T

AMP

bel [1s] [y L

3

MIC. J

MIC

R/P Head

i LﬁELﬂ
100;4

' eno

wlls

0150 470:4 4100
SW5

(polyester
film

EAR.J

10014

capacitor)

10K

31 L

Ty

l 30K

(406 swi

Wlo Sw2

300K

20p .’.

Fig. 3

APPLICATION CIRCUIT 2: Radio Cassette

1000p

SW1 to SW4 (PLAY/REC): PLAY

220p 4704

IN60

IN6O

&

L _J Bias |
oscC

4

TP

T
22, 4
Sw3
. O ¢
47, §
510 /77 5
>
° i‘ 20K
Sw4 Tape
33K
Radio
Meter ?
¢§————a= t0 Radio
AAA
VWA SW1 to SW4 (PLAY/REC SW) PLAY
Fig. 4
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KA2220

LINEAR INTEGRATED CIRCUIT

EQUALIZER AMPLIFIER WITH ALC

9 Sip Unit: mm
The KA2220 is a monolithic integrated circuit consisting of a preampli-
fier and ALC circuit for cassette tape recorder.
FEATURES
¢ Low noise amplifier. 2184
e Wide operating supply voltage range (3.5V ~14V). 3
* High output voltage. N
* Low distortion. 0.25
e Wide ALC range. -05 <
e KA2220 ST: Good ALC pair characteristic for stereo tape recorder. 13 gg
-.--21.84 ——-—*
SCHEMATIC DIAGRAM ' =
> @
r —(9)
R1 Rs i; R7
—®
Q4 R
Q2 »——-‘:Qa " Qs
$
$ Rs
AvAvA' 7
@ o, @
3re $ro O $re
®
© o
Fig. 1
TEST CIRCUIT
R1 12K
AV QVce =5V
ca [t $ R2
33,/6.3V $ 56K
_l_ Cs
INPUT O
10u/6.3V
C1 OUTPUT
RL
51K
R3 68K ] *PIN 4: ALC IN
Raiook Fig.2 PIN 6: ALC OUT
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KA2220

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 15 \Y
Power Dissipaiton Pg 200 mw
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vcc =5V, RL=5.1KQ, Ry=600Q, f = 1KHz, NAB, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec V;=0, ALC OFF 1.4 2.0 mA
Voltage Gain (Open Loop) Avo 66 69 dB
Voltage Gain (Closed Loop) Ay Vo=0.7Vrms 33 35 37 dB
Output Voltage Vo THD=1% 0.7 1.0 \
Total Harmonic Distortion THD Vo=0.2V 0.1 %
Input Resistance R 60 100 KQ

; . Rg=2.2KQ, NAB
Equivalent Input Noise Voltage Vi BW (- 3dB) = 15Hz ~ 30KHz 1.0 wVv
ALC Transistor Saturation Voltage Vsat 75 100 mVv
ALC GRADE BINNING TEST CIRCUIT
O Vce=sv
4
p 12K C AC vOLT
v METER ’
>
> 100
m

Fig. 3
Test condition: S.G output level should be adjusted to be 13.8mV of the AC voltmeter reading (Vg) when the D.UT is not con-
nected from the test circuit (Vcc =5V, Va=1.16V, T, =25°C)
ALC RANK is defined as ALC-G.R=20log Vg/Ve:
where )
Vgs: AC voltmeter reading when the D.UT is not connected
Ve2: AC voltmeter reading whn the D.UT is connected
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KA2220 LINEAR INTEGRATED CIRCUIT

ALC-G.R BINNING TABLE
Ay (dB ALC Grade (dB
Symbol v (dB) e (dB)
Min Max Min Max
KA2220 A -16.0 -20.0
KA2220 B -18.5 -225
KA2220 C -21.0 -25.0
KA2220 D 33 35 —240 -280
KA2220 E -27.0 -31.0
KA2220 F -30.0 -34.0
KA2220 H -16.0 -20.0
KA2220 J -18.5 -225
KA2220 K -21.0 -25.0
KA2220 L 34 36 -24.0 -28.0
KA2220 M -27.0 -31.0
KA2220 N -30.0 -34.0
KA2220 P -16.0 -20.0
KA2220 R -18.5 -225
KA2220 S -21.0 -25.0
KA2220 T 35 7 -24.0 -28.0
KA2220 U -27.0 -31.0
KA2220 V -30.0 -34.0

External Components (Refer to test circuit)

C1:

Cz:

Cg:

C4:

C5:

Input coupling capacitor
The recommanded value is 10uF. 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.

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.

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

Output coupling capacitor
C, is determined as follows.

Co=—1
21r'f|_'RL

f.: low cut-off frequency
R.: load resistance

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

Cs, Rs, Rs: Equalizer network

R1:
Hg:

Closed loop voltage gain determined by these components in relation to the internal resistance at pin 3.
Filter resistance.

Collector resistor of first stage transistor of IC
Low voltage characteristic can be improved by adjusted this resistance.
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KA2220 LlNEAR INTEGRATED CIRCUIT

VOLTAGE GAIN-FREQUENCY TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE
"L == it
1 1
5 I T
90 Vee =5V Voc=5V' W
w0 RL=5.1KQ 3 : RL=5.1KQ.
Avo 'é
4 ot
20| N g /
w g s
C5=30pF
2 50 | [T T % 3 X '\; i
g \\ N g 2 /,/ :"
@ 40 2 &
: | B A
< Av (NAB) 4.75cm/sec | {]] =
g
S 5
I
F o3
10 2
[ 001
10 23 510 235 1K 23 51K 23 100K 01 2 3 5 10 2 3 5 10
f (Hz), FREQUENCY Vo (V), OUTPUT VOLTAGE
OUTPUT VOLTAGE-INPUT VOLTAGE OUTPUT VOLTAGE-SUPPLY VOLTAGE
10 A 20
T
LU 18 A
Vee =5V L=5.1KQ
S miestka]ll 1=Kz "
B 16 THD=1%
Y T
w g 14 — g
s 2§ ﬁ L
5 S o 5.2 7
g A / // e /
5 yd [/ 510
a 10 y 4 I 1/ [a4
5 t=100Hz T1 1T 7/ 3
s /S g o
g 5 1KHz ’/ g 06
3
/ 04
2 / ///
/ |/ 10kHz
// // } 02
01 / / / ] 0 . I
01 2 35 10 23 5 10 2 3 5 10 4 5 6 7 8 9 10 M 12 13 1
Vi (mV), INPUT VOLTAGE Ve (V), SUPPLY VOLTAGE
VOLTAGE GAIN-SUPPLY VOLTAGE . QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE
120 ‘ 24
L~
F ;E, /
3 8 BT //
5 LT Avo 3
QS 60 £ 12
3 w
g g
z da
< 4w 308
Av g
20 8 o4
0 0
0o 2 4 6 8 10 122 14 16 0o 2 4 6 8 10 12 14 18
Vec (V), SUPPLY VOLTAGE Vec (V), SUPPLY VOLTAGE
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KA2220 LINEAR INTEGRATED CIRCUIT

EQUIVALENT INPUT NOISE VOLTAGE

INPUT IMPEDANCE-FREQUENCY — GENERATOR RESISTANCE
1000 T 10 e T
i i ][i' ' RS Ili_::'_ :
5 I | Vee=5V {11’ 7]
[ Jyeessy 8 s | RL=5.1KQHH-
2 L 5 | i i
w 2 N § 3 ' 4
2 00 I & | //
g N e
z s 5 A
'é 3 = 10 f{,, b
= i -
E_ 2 7 & T
g g
z 0 3 5|
[ Ie ] L
w
5 s 3f
3
3 z 2 L
2 > | H
e o1 L i
0 23510 235 1K 23 5 10K 2 3 100K 0 2 3 5 1K 2 3 5 1K 2 3 5 108K
f (Hz), FREQUENCY Rg (), GENERATOR RESISTANCE
220 100
My ' Ay O vee
z 47010V
1004/6.3V
3KE a0p
MIC
1ok IN60
M- g
4.7p10V POWER
2.2K
vV
Wy
RE
/ IN60 &
< N
L
o | ”
)7; == 2700p
100
Wy 2.7mH
R/P Head J)
SW: pl
J) 150p 3300p play

Fig. 4
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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.
e Good ripple rejection.

8 Sip

21.84
o e ——————

Unit: mm

[}
@©
[}

TTTVIYY:

" - ’8 0.25
* High channel separation (65dB Typ). s_Lv
¢ Minimum number of external parts required. 254 ~ 13.%56
184 ——
¢ —
SCHEMATIC DIAGRAM
@] ®
D1 < < <
:;Rs 3 Rs $Re
Q1 Ai;v
D2 l:
0 o N | o
® Ay b 1.0
M Q2
- Y
D3 K
[ Q3 Qs
D7
4 3
$R2 ZRs RS ?m
. . Q13 @
IERw iERﬁ Ris $T16 R19
h : Ds D1
r——-I:Qg Qn Q14
De
AW\ l/Q:—L C2 V.
(1} R18 I\ﬂ e | Q12
N
Q1o
D4 Do
Q7 "F?f; §
Ds ;‘Ems $Rs iERw b1 R20
©) ® ©®
Fig. 1
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KA2221 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage ' Vee 18 Vv
Power Dissipation P4 200 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS
(Ta=250°C, Ve =12V, RL=10KQ, f=1KHz, NAB, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 6.0 9.0 mA
Voltage Gain (Open Loop) Avo 65 80 dB
Voltage Gain (Closed Loop) Ay Vo =05Vrms 33 35 37 dB
Output Voltage Vo THD=1% 0.6 1.0 \
Total Harmonic Distortion THD Vo =05Vrms 0.1 0.3 %
Input Resistance Ri 150 KQ

- . Rg=2.2KQ
Equivalent input Noise Voltage Vi BW (- 3dB) = 15Hz ~ 30KHz 1.0 2.0 wVv
Cross Talk CT Rg=2.2KQ 50 65 dB
TEST CIRCUIT
150
O vcc
+
C11$
Cs ZIBATWE3V a
C
10 ‘ﬁov Cs 00154
INPUT1 O - O OUTPUT 1
C1==1000p
; 10K
C4
10410V
INPUT 2 O + O OUTPUT 2
C9 0.015,
C10ZL2 47,/6.3V
Fig. 2
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KA2221

LINEAR INTEGRATED CIRCUIT

28

24

20

GAIN REDUCTION,(dB)

-4

FREQUENCY RESPONSE

|

|

Vee =12V
RL=10KQ
Rg=6000

N

N

Vo (V), OUTPUT VOLTAGE

Ll

-12

10

-20

-30

1
]

CT (dB), CROSS TALK
]
3

|
3

-70

-80

10

TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE

1 —
— ——
— 1

5_____VOc=5V
z RL=10KR
(] AV =40dB/1KHz
§
210
Q
§ 5
€ 3™
LI\
2 ~N
§°~1 1=100Hz ¢ 10KH2
g i |
g *® 1=1KHz
X
F o3

2
001 -

01 2 3 5 10 2 10

CROSS TALK-FREQUENCY

23 510 2 3 5 1K

t (Hz), FREQUENCY

2 3 5 10K 23 5 100K

Vee =12V
———RL=10KQ
Rg=2.2KQ
Vo=05V

T

\

Vo (V), OUTPUT VOLTAGE

|

23 5100 23 5 1K

f (Hz), FREQUENCY

2 3 510K 23 5 100K

Icc (mA), QUIESCENT CIRCUIT CURRENT

Vo (V), OUTPUT VOLTAGE

OUTPUT VOLTAGE-INPUT VOLTAGE

s e maaas
1 1T
Ry
5 ['Vee=12v
3 | Ru=10K0
. Rg=6000
T Av=35dB/1KHz - -
petl A
10
4 Vay.a
V4
5 1=100Hz /7 /
4
3 i
2 V.
/ /
// /
04 //
V4 l=1KHzr£ ’,LV___,,“ S
5 y.4 7 f=10KHz
7 /
3 V.
2 % 4
001 d
01 23 5 10 23 6 10 23 5 100
Vi (mV), INPUT VOLTAGE
OUTPUT VOLTAGE-SUPPLY VOLTAGE
1.2 —— T
R -
RL=10KQ
10 f=1KHz : e
[ " Rg=6000 — u
Av=35dB / : | |
09 | /
08 / ‘
07 /i
06 [~
05 i i
[
04— !
P !
03 — Aty i
i ‘ i | I
0.2 | I i | ‘
0 2 4 6 8 10 12 14 16 18 20

Vce (V), SUPPLY VOLTAGE

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE
10

9

Vi=

0 2 4 6 8 10 12 14 16 18
Vee (V), SUPPLY VOLTAGE
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KA2221 LINEAR INTEGRATED CIRCUIT

External components (Refer to test circuit)

C| (Ca):

Cg (04)1

Cs (Coo):

C7 (Cg):

Noise filter .
These capacitors prevent from radio interference in the strong electric field. The recommanded value is 1000pF.

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

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

1
27rfL'R1 (RS)

Cs (C1o)=

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

Output coupling capacitor
The recommended value is 10xF.

Rz, Rs, Cs (R4, Rs, Cg): Equalizer network

R1 (Re):

The time constants of standard NAB characteristic are follow.

Tape speed 9.5cm/sec 4.75cm/sec
Cs (R2+Ry) 3180usec 1590usec
Rz, Cs 90usec 120usec

Feedback component
The closed loop gain is determined approximately by the following relationship.

A, =20 log-Z° (dB)
Rne

Zior=R2+R3llCq
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KA2222 | LINEAR INTEGRATED CIRCUIT

DUAL LOW NOISE EQUALIZER AMPLIFIER 8 Dip Unit: mm
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 8 5 O -
application. om0 'T = Te
FEATURES o S
¢ Suitable for mini cassette tape recorder. =Y
« Low noise (Vi =1.04V: Typ). — s
¢ High channel separation.
¢ Good channel balance.
¢ Minimum number of external parts required.
SCHEMATIC DIAGRAM
. , @
R7 ‘
>3 R Rs
< > D7
Qs Qs ]
D3 -—-‘I:'r
1
AAA Kog
-—{04 Qs
Wy
R4
:E Re E Rs Ro
®
00 ®
Fig. 1
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KA2222 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 7.5 \"
Power Dissipation Pq 200 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =4V, R.=10KQ, Rg=600Q, f = 1KHz, NAB, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lcc Vi=0 2.0 6.0 mA
Voltage Gain (Open Loop) Avo 65 80 dB
Voltage Gain (Closed Loop) Ay Vo=0.2V 33 35 37 dB
Output Voltage Vo THD=1% 0.4 0.7 v
Total Harmonic Distortion THD | Vo=0.2V 01 | 03 %
Input Resistance R; 150 KQ

) ) Ry =2.2KQ
Equivalent Input Noise Voltage Vni BW (— 3dB) = 15Hz ~ 30KHz 1.0 2.0 wV
Cross Talk CT Ry=2.2KQ ‘50 65 dB
TEST CIRCUIT
" & ——0 Vao=4y
Co L2 47,4116V
Cagg47u63V  R3 100K
Cs
INPUT 10 (1) S 0 OUTPUT 1
10463V 2 Bt 10k
10u/6.3V
INPUT 2 O - O OUTPUT 2
Cs $ RL 10K
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KA2222

LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE-INPUT VOLTAGE

- A
J Hl
T i
5 P il
3 RL=10KE i
2 Rg=6000 i
Av=35dBMKHz
8
P-4 1D i -
5
o 7 7
> 5 w4 y
5 7
(] 2
3 2 7 pab
a ~) /
s \/ / /|
o o1 ulrziv Y,
> N ‘2‘1
S/ S
V4
5 7
3 £ 4
2
y
M /
001 4

00123 5 01 235 10 23 5 10

Vi(mV), INPUT VOLTAGE

2 3 5100

VOLTAGE GAIN-FREQUENCY

100 T ERI
T T
of o -
| cne=t00,F o |
(2400 Short)_L R
b \
z v | A CNe=47,F
s /’ (2400 Short) \
W 60 [——1A
@
&
5 NG I
=1 50 ’
g N
g N[ Av (NAB) 4.
z N !
20 (——t—Vcoc =4V !
RL=10K2
10— Re=6000
L LU |

10 23 5100 23 51K 23 5 10K 2 3 5 100K

f (Hz), FREQUENCY

EQUIVALENT INPUT NOISE VOLTAGE
-GENERATOR RESISTANCE

TTT T
e

100

A

T

1
|
|
T
Vee =4V
RL=10KQ2

]

'51 |

Vi (1V), EQUIVALENT INPUT NOISE VOLTAGE

0.1 i |
K 23 5 1K 235

100 23 5 100K

Rg (), GENERATOR RESISTANCE

THD (%), TOTAL HARMONIC DISTORTION

CT (dB), CROSS TALK

Vo (V), OUTPUT VOLTAGE

TOTAL HARMONIC DISTORTION
-OUTPUT VOLTAGE
10 e g
Rt |
5 T
Vee =4V
3 RL=10KQ
Py B
Av=35dB/1KHz
10
5
3
2
01
f=100H
5
3 isil b
-
2
001
01 2 3 5 10 2 3 5 10
Vo (V), OUTPUT VOLTAGE
CROSS TALK-FREQUENCY
v "4\./
'CC =
30 TR <10k
Rg=2.2Kn
Av=35dB
Vo=0.2V
40
N
50
60
Channel 1, 2
ARl I
80 i
0 23510 2351 235 10K 23 510K
1 (Hz), FREQUENCY
OUTPUT VOLTAGE-SUPPLY VOLTAGE
20
‘ I
18 [t
Av=35dB
RL=10K®
16 THD=1% —
1=1KHz
14 |——-Rg=6000 | .
12 —
10 —
08 —
—
06 / - e
04 foob
02 o ——
| | | |
0 1 L i .
2 3 4 5 6 7
Ve (V), SUPPLY VOLTAGE

=§§ SAMSUNG SEMICONDUCTOR

108



KA2222 LINEAR INTEGRATED CIRCUIT

VOLTAGE GAIN-SUPPLY VOLTAGE QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE
100 } l 50
90 B —
———
-
80 l et r Z 40
o«
ol L] £
£ -
3 o RL=10KQ ] 5 a0
w Rg=6000 3]
2 f=1KHz g
5 50 S _— o
g
g 40 g 20
2
2 so}l—1 - °
£
20 S T S £
k:
10 T =
0 [ 0
2 3 4 5 6 7 2 3 4 5 6 7
Vce (V), SUPPLY VOLTAGE Vee (V), SUPPLY VOLTAGE

TYPICAL APPLICATION CIRCUIT

vcc
47
. 47K ) wsoy
0 ———— M} 68K 1o 1T power
+ 120K 0018
M- 3300p
68K
0018y ‘”’5‘1"
LCH TT o (2 — W] 013300 T powe!
_J ~ 47K
RIP Head L] ]—ﬂ-*—‘ 1 2
104/25V 1'1/53\/
KA2222
1o,ﬁ§v 200K1E v
[ g G Tey
& o 57 120K 1SV
R-CH
SW (PLAY/REC): PLAY
+ +
R/P Head 22 47,10V 2247410V
> < J
2200p.4r TZZOOp 38 EEGB 56K %F :E 56K 3 0039y
o.oaguT T
Fig. 3
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KA2223 LINEAR INTEGRATED CIRCUIT

5CH 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 =7uV: Typ. Flat).

¢ Low distortion (THD=0.02% Typ. f=1KHz Flat).

¢ Large allowable input (V;=2.3V: Typ, Vcc =9V, f=1KHz Flat).

16 Di

p

Unit: mm

GND BIAS vce OUTPUT NF IN PUT NF5 BASE 5
(16) (7o) (1) (17 L) 1) (0) L o)
\16/ Us) —14) \19/ -(12 ) 10 —{ 9 ,
47K
AAA- A
ey MAAS +
12K 10K <
& 47K
<
:E 68K P4 F e ‘: 1: e
3 o8k $ 68K $o8K $oeK | 12K
51K 1.2K 51K 1.2K 51K 1.2K 51K 1.2K 51K
() fix (3) A“\ (5) /,16\ A,\ /L;
\g j —/ -/ o/
BASE1 NF1 BASE2 NF2 BASE3 NF3 BASE4 NF4
Fig. 1
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KA2223 | LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vec 20 \
Output Current lo 50 mA
Power Dissipation Pa 700 mwW
Operating Temperature . Topr -20~ +75 °C
Storage Temperature Tstg -55~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =9V)

Test
Characteristic Symbol Min Typ Max . | Unit
f(Hz) Condition
Quiescent Circuit Current lee V=0 3.0 5.2 8.0 mA
Flat Ay (Flat) 1K -38 | -08 | 22 dB
108 7.2 9.7 11.2 dB
343 7.2 9.7 11.2 dB
Boost Ay (Boost)
1.08K V;=-10dBm 7.2 9.7 11.2 dB
3.43K 7.2 9.7 1.2 dB
Voltage Gain 10.8K 7.2 9.7 11.2 dB
108 -128| -11.3| -8.8 dB
343 -128| -11.3| -88 dB
Cut Ay (Cut) 1.08K Vi=-10dBm -128| -11.3| -8.8 dB
3.43K -128 | -11.3| -8.38 dB
10.8K -128| -11.3| -8.8 dB
Total Harmonic Distortion THD 1K Vi=1V 0.02 0.1 %
Output Noise Voltage Vo E®Ut1§:(:i 30KHz (Flat) 7.0 30 w

H :
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KA2223 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT 1

OUTPUT
Vee
+
47 33u 10K
¥
1000P
+
22
16 15 14 13 12 I—1‘1—’| 10 9

4 R1

$ 68K 60Kk $

<
KSC945x2 12K KA2223
R2
5.1K j 1.2K 51K
/% 1 2 3 4 5 6 7 8
c2 :I_ 0124 ==0039, _|_o,012# _I_ 00039, _|_o.oo12,A T 390P == 220P
C1 —Eﬂ T 068, + 0.22, +0.0SE[A J_r 0.022, %GBOOP _l 5600P
;L L s L3 g :
b4 $ $ $ 3 %‘ —%
3% A 100Kx7
O—Ww E’461“2 108Hz 343Hz 1.08KHz 3.43KHz 10.8KHz 15.87KHz
INPUT 47K : ’ : :
i 1
Fig. 3 Resonant frequency fp=

27y R1+R2+C1Ce
APPLICATION CIRCUIT 2

Vee OUTPUT
Pl A oo
m
47p 33 10K
+
[\
[4]
1000!
n‘7 2
—
6] [5] ] [13] [ [w] [iq] [o [16] [1s] [1a] [13] [i2] 1] [10] [
KA2223 KA2223
E Le] Lﬁ 5 ‘f 37 L]
2 a Q
—— O —
T e 8
o TEOSH: T2z TS ooRa. TT00GG: 0022 I e00P I esoop TI 5600p
< 2 > P < <b 4> <
L-j: : <: L-—:: -3 3 3 Lj: L%
O W °
INPUT 46Hz 61.5Hz 168.7Hz 343Hz 615Hz 1.08KHz 3.43KHz 6.15KHz 10.8KHz 15.87KHz
- 100Kx10
Fig. 4
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KA2223 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

OUTPUT
°© ' 0
+
47p T 33, 10K
+
+ 1000p
22u
16 15 [14] [15] 12 [ 10 9
KA2223
1 2 3 4 5 6 7 8
_|.. 0039 _I_ 00124 ==0003% _l_ 000124 == 390p
-L 068y + 0.22 :‘: 0.068, + 00224 :E_..eeoop
> > P &
" \ L L — >
$ $ $
INPUT 100Kx5
o—~—F ¢ ¢
47K H 108Hz 343Hz 1.08KHz 3.43KHz 10.8KHz

Fig. 2
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KA2224 | LINEAR INTEGRATED CIRCUIT

DUAL EQUALIZER AMPLIFIER WITH ALC 14 Dip Unit: mm
The KA2224 is a monolithic integrated circuit consisting of dual equalizer
amplifier with ALC, and it is suitable for stereo radio cassette.
14 8 18
FEATURES Loasand oreasT
« Dual equalizer amplifier with built-in ALC circuit. o el |s
¢ Recording amp available because of high gain characteristic ﬁ—ﬁf{ ;u = —L
(Variable monitor possible). ’
* Good channel separation (Sep=50dB Typ). 194 [
¢ Quick stabilization after power on. +2
e Capable of direct meter driving and ALC transistor. 05 |
¢ Good ALC response balance between channels. 254
¢ Wide operating supply voltage range (4V ~13V).
BLOCK DIAGRAM
ALC
DC ouT 2 IN2 NF2 PC2 OuT2 vece
8 9 10 11 12 13 14
— ALc2 AMP 2
+
+
— ALC 1 ‘_J AMP 1
7 6 5 4 3 2 1
ALC ALC IN1 NF1 PC1 oUT1 GND
IN OuT 1
Fig. 1
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KA2224

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 14 \
Power Dissipation P4 600 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg —-40~ +125 °C
ALC TR Maximum Current 3.5 mA

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =5V, R =10KQ: play, R, =680Q: Recording)

Characteristic Symbol Test Conditions Min Typ Max Unit
Circuit Current lec Vi=0 4.5 10 mA
Voltage Gain (Open Loop) Avo 85 dB

) Avi Play 40 dB
Voltage Gain (Closed Loop)

Avo Record 58 dB
Output Voltage Vo THD=1%, Play 0.9 1.2 Vv
Total Harmonic Distortion THD Vo =05V, Play 0.1 1.0 %
Input Resistance Ri 21 30 KQ
. . BW (-3dB)
Equivalent Input Noise Voltage Vi ~20Hz~ 20KHz 1.0 2.0 wv
Cross Talk CT Rg=2.2KQ 40 50 dB
ALC Range Vi;=-60dBm, Record 35 45 dB
ALC Balance V;=-20dBm, Record 0 2.0 dB
ALC Distortion Vi=-20dBm, Record 0.5 2.0 %
115
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KA2224

LINEAR INTEGRATED CIRCUIT

TESR CIRCUIT 1
10K 680
: / 1 2
56
< 47K Jso S4-2
2 20 ~ 20KHz
722, 0033:°0 ?
H o -m .
Wy "}3“ Se-2 ©
51K
[i1]_f2] [13 fia
E EQ AMP ® O Voo=5Y
Z | |
ORERCRE il
47 51K o T
St 22 H 20~ 20KHz
TN 4
2 22K 355 7K 00% 0 g5
S214 & S4-1
+1J77 ! 2
470p: 10K 680
e oo 1|
& I+ IN6Ox 2 47, 680 S52
300KE
47 b
4.7, 680 S51
TEST METHOD m Fig.2
- Test
Characteristic S1 S2 S3 S4 S5 S6 Point Test Method
lee 2 off off 1 off off
Avo =20 log Vo/V; (dB) with
Avo 1 on | off 1 i off | off | AB Input voltage Vi, output voltage at Vo
Ay 1 off on 1 off off | A,B | Ay=20 log Vo/V;(dB)
Measure output voltage Vo at
Vo 1 off on 1 off off B THD=1%
THD 1 off on 1 off off B Measure distortion factor at Vo =05V
S1-1 81-2
Measure crosstalk of amp 1,2
cr ; f off on 1 off off B at output voltage Vo =0 dBm
VVVVVVV Convert output noise voltagém 7
Vi 2 off | on ! off | on C | at1kHz gain when Ry =2.2KQ
Input voltage range from when input
ALC Range 1 off off 2 on off B | voltage V;=-60dBm until output
voltage Vo goes up 3 dB.
Output voltage Vo level difference of
ALC Balance 1 off off 2 on off B amp 1, 2 when input voltage
Vi=-20dBm is applied.
. . Measure distortion factor when input
ALC Distortion 1 off off 2 on off B voltage Vi =—20dBm is applied.
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KA2224 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

MiC.J. 22K Tape % Eﬂ] [w IN6O

v—-—M—o N AMA »l
b A A4

AAA-
RAAE 4 |

T/

IN60x2 i 47, 680 | 33K
]
1000 4.7K 0.033u ° . .
[ Pz r—W—] 10K
< VR

200

M oVce
% ﬁb—l 2=§ 0 Tuner R

p————————0 Tuner L

VR
10K Power
o

R-CH
R/P Head

L7
310&?

MICJ. | 22K Tape Radio
[

3

>
>
>

4.7K 00334

’T_lr
AA
1
(]
+ o«
[\ Ry

<
L-CH :E56 ———0 I sp
RIP Head m
@ IN60x 2 + 33K IN60
) + +
300K ii 47y 47 680 1“=t} Meter
BIAS Vedd /7

Fig.3

GENERAL OPERATING CONSIDERATIONS

1. Closed loop voltage gain

SW on: play
off: record
A. Playback amplifier

Av =20 log % (dB) at f=1KHz, Av=42dB (Typ) Z=R4//(R2+C5)

B. Recording amplifier

R
Av =20 log R—; (dB) at f=1KHz, Av=58dB (Typ)
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KA2224 LINEAR INTEGRATED CIRCUIT

2. ALC circuit

+

INPUT O—AW—y 5
R [Cy AMP

<

b

17
Fig. 5

The ALC circuit is consist of TR, TR, 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,
5 10
2
+
iNPUT O—W—H+—C
10u
4
== 1000p + W
224 o] 51K
2 47K 0033y
$s6
<
77 B 77

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 0.033uF (mylar)+102 to the load end.
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KA2224

LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE-INPUT VOLTAGE

10 FEEFHT
| T
11 T
1T T T TTTITT
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<
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KA2224

LINEAR INTEGRATED CIRCUIT

RIPPLE REJECTION-SUPPLY VOLTAGE

|
Vcer =150mVrms/120Hz
RL=10KQ
Av=40dB

Rg=2.2KQ

Bl
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|
3
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8
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5 - -
|
Vee =14V :
| 1
4 1
! v
&
<
'§ 3
z [ ov
2
e
E 75V |
3 2
g | i
o -t f
= ! 5V
1] f=1KHz, R.=10K2
THD=1%6, Av=40dB
[
) | | I |
-20 0 20 40 60 80

Ta (°C), AMBIENT TEMPERATURE

CROSS TALK-FREQUENCY
0 T T I \\)w‘ ] ‘ ™TTT
U HJV I J
-20 Rfc-;om - i
Rg=2.2KQ \
Av =40dB/1KHz {
—a0 il { ’

(dB), CROSS TALK
&
o

cr
|
@
S

1
L]

0l
[
i\

10

CENTER POINT VOLTAGE, -SUPPLY VOLTAGE

23 5100 23 5 1K

f (Hz), FREQUENCY

OUTPUT VOLTAGE-SUPPLY VOLTAGE

23 510K 2 3 5 100K

10 ‘ ‘ 10
9 | 9
f=1KHz \
RL=10KQ |
8 1" Av=40dB 8
§ THD=1% J/
57 B | '
£ s - | 6
5 —] 7
e |
-4 5 VN 5
B .
= /
z 4 / 4
8 ‘ Vo
s 3 ‘ 3
k3
> |
2 A ‘ 2
A 1 1
° / | | 0
0 2 4 6 8 10 12 14 16 18 20
Vee (V), SUPPLY VOLTAGE
VOLTAGE GAIN-AMBIENT TEMPERATURE
100 . :
| Vee =14V
% /\’T [ v
g0 | —
z T‘ |
g =
& |
g ®
R N i
T
[ | f=1KHz B
20 " RL=10KQ g
! CNF =4704F |
10 e L
0 -
20 0 20 40 60 80

Ta (°C), AMBIENT TEMPERATURE

Vo (V), OUTPUT VOLTAGE

SAMSUNG SEMICONDUCTOR



KA2225 LINEAR INTEGRATED CIRCUIT

DUAL PREAMPLIFIER FOR 3V USING 16 Dip e—

The KA2225 is a monolithic integrated circuit consisting of dual equalizer
amplifier, and it is suitable for 3V stereo radio cassette.

FEATURES y
* High open loop gain: 85dB (typ) (Vcc =3V, f=1kHz). - —r 1
* Non-necessary the input coupling capacitors. 1_ 8l e
* Operating supply voltage range: V¢c=1.6V ~5V. NS E

¢ Good channel seperation: 60dB (typ).

BLOCK DIAGRAM

OUTPUT (L) vce
&) )
o/ o/

3) MUTE OUT ()

RIPPLE FILTER ;b 7) MUTE IN
—-Ce) MUTE OUT (R)

Y 2
OUTPUT (R) GND
Fig. 1
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ABSOLUTE MAXIMUM RATINGS (T.=25°C)
Characteristic Symbol Value Unit
Supply Voltage Vce 7 \Y
Power Dissipation Pq 750 mw
Operating Temperature Topr -25~+75 °C
Storage Temperature Tstg -40~ +75 -°C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =3V, f=1KHz)
Characteristic Symbol Test Condition Min Typ Max Unit
Circuit Current lcc V=0 2 3.4 mA
) Open Loop Avo 70 85 dB
Voltage Gain Closed Loop | Ay 40 B
Output Voltage Vo THD=1% 0.5 0.8 N \
Total Harmonic Distortion THD Vo=0.1V, ] 0.07 0.5 %
. Ry =2.2KQ, A, =40dB ]
Output Noise Voltage Vo BW=50Hz ~ 20KHz 4{ 0.14 0.22 mv
Cross Talk cT Ry =600¢, Vo = —10dBvV J 60 dB
Muting Attenuation AT | Vaure=1V | 43 dB
Input Resistance Ri l 20 30 KQ
TEST CIRCUIT
H rd
3.;: 10K
AYO B OOUT (L)
1 10K
AV §.3.1 82 L 37 Voo
INPUT L {5)— .
47p
L%~
=
————O M-OUT (L)
RIPPLE
FILTER
/%7 O VMUTE
+
a7,
———O M-OUT (R)
INPUT R ) )
S T 4
AvO o\(f a2 j»
Sr2 —— k] O OUT(R)
56K 180K 1
AV
' Jo 10k
AVOO S4-2 00';: 33y 10K
Fig. 2
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KA2225 | LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT
I H e LINE QUTPUT
0022 1 27K == 0018y
M O vee
] Bz a7,
=
L
METAL
3. :
] E
T
22,
390K
LINE OUTPUT

Fig. 3

« Capacitor C; and C, 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 16 Dip Unit: mm

The KA2226 is a monolithic integrated circuit congisting of dual equalizer
amplifier with ALC, anq it is suitable for stereo radio cassettes.

FEATURES §
« Dual equalizer amplifier with ALC circuit. Reconond e ——rg
¢ High open loop voltage gain: 85dB (typ). 8 9
¢ Recording amplifier available because of high open loop voltage 8._. — ~ °

1

gain.
¢ Non-necessary any diode or transistor for ALC.
¢ Good channel separation: 60dB (typ).
e Good ALC response balance between channels.
e Wide operating supply voltage range: Vcc =3V ~ 13V.

BLOCK DIAGRAM
OUTPUT (L) BUF OUT (L) vee GND
(15) (12) (13)
<) {8) qls/ 2
NF (L) -
@ \ RIPPLE FILTER DECOUPLE
CH (L) BUFFER

INPUT (L) a

ALC e ALC DET j—
NL——« -s———————G MUTE IN

=

M
\3 UTE OUT (L)

j\

INpUT (R)(8)
nFR) (o)

/L

CH (R) BUFFER

\

<(|3>' MUTE OUT (R)

OUTPUT (R) BUF OUT (R)
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KA2226

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value ‘l Unit
Supply Voltage Vee 14 \ \
Power Dissipation Py 750 w
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vec =5V, RL=10KQ (play), f = 1KHz unless otherwise specified)
Characteristic Symbol Test Condition Min Typ Max Unit

Circuit Current lec Vi=0 4.8 10 mA

Open Loop Avo 85 dB
Voltage Gain Closed Loop

Avi/Avz 40/58 dB

Play/Record
Output Voltage Vo THD=1%, Play 0.8 1.0 \
Total Harmonic Distortion THD Vo =05V, Play 0.1 1.0 %
Input Resistance R; 20 30 KQ
Equivalent Input Noise Voltage Vi BW (-3dB)=30Hz ~ 20KHz 1.4 2.2 wv
Cross Talk CT Ry =2.2KQ, Vo= -10dBv 60 dB
ALC Range Vi=-60dBm, Record 35 45 dB
ALC Balance V;=-20dBm, Record 0 2.0 dB
ALC Distortion Vi=-20dBm, Record 0.5 2.0 %

V;=-20dBm, Record
ALC Voltage Vo (ALC) R, =2.2KQ 0.5 \"
Muting Attenuation ATT 50 dB
125
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KA2226

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

470 'S 10K 2
+] 56¢ 0033, 3
P —o 20)
4.7K S34
S219 22 oz 104 104 10K
+
+ AvAT:' + E MA @
51
) 4'4\ o) : veo
>/ W 7 1 220p
CH(L) UFFER t
"
/]/ RIPPLE FILTER -
22pu
ALC DET t
14850478 43K
+ 20
CH(R) BUFFER 68K
/ 1800%
BPF
{O\I f1 30Hz ~ 20KHz
51K
AVA‘AV + H AVAVAV @
+ +
2.z Zz 10 0. 10K
S22 4 >0 @
> 4.7K S3-2 <
4704 3 003 ;: 10K
77 m
Fig. 2
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KA2226 LINEAR INTEGRATED CIRCUIT

TEST METHOD
- Test
Characteristic S1 S2 | S3 | S4 S5 S6 Point Test Method
loc 2 off | off | on off off
Avo =20 log Vo/ Vi(dB) with Input
Avo 1 on | off | on | off | off | AB Voltage V;, Output Voltage at Vo
Ay 1 off | on | on off off | AB Av =20 log Vo/Vi(dB)
Measure Output Voltage Vo
Vo 1 off | on | on off off B at THD=1%
THD 1 off | on | on off off B Measure Distortion Factor at Vo =05V
Sl SI-2
Measure Crosstalk of AMP L, R
cr ; f off 1 ron on | off [off | B 1 o utput Voltage Vo =0dBm
R|L Convert Output Noise Voltage
Vi 2 off | on | on 2|1 off | C at 1KHz Gain When Ry =2.2KQ
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 3dB
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
. . Measure Distortion Factor When Input
ALC Distortion 1 off | off | off | 2 | 1 | off C Voltage V; =—20dBm is Applied
Muting
Attenuation 1 off | on | on off on 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

e 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: 60dB (typ).

e Good ALC response balance between channels.
e Wide operating supply voltage range: V¢c =6V ~18V.

e Good muting attenuation: 50dB (typ).

16 Dip

Unit: mm

MUTE OUT (R)

BLOCK DIAGRAM
OUTPUT (L) BUF OUT (L) vee
() (3
15 14 3
\OJ Y \‘[/
\ REGULATOR
CH(L) BUFFER 1
+
RIPPLE FILTER
ALC DET
N]\
y BUFFER
(10) CzA (2)
o/ N/
OUTPUT (R) BUF OUT (R)
Fig. 1
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KA2227 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 18 \"
Power Dissipation P4 750 mw
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +125 °C

* Mounted and soldered on a 50mmx50mm copper foil of PCB

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vceo =9V, RL=10KQ (play), unless otherwise specified)

Characteristic Symbol Test Condition Min Typ Max Unit

Circuit Current lec V=0 6.0 10 mA

Open Loop Avo 85
Voltage Gain Closed Loop

Play/Record Avlive 40/58 a8
Output Voltage Vo THD=1%, Play 0.8 2.0 \%
Total Harmonic Distortion THD | Vo=05V,Play 01 | 10 | %
Input Resistance Ri 20 30 KQ
Equivalent Input Noise Voltage Vi BW (-3dB)=30Hz ~ 20KHz 174 | Zé e ;J,V_
Cross Talk CT Ry =2.2KQ, Vo =10dBv 60 dB
ALC Range Vi=-60dBm, Record 3 | 45 | | dB
ALC Balance 1 ,=-20dBm, Record 0o | 20 | a8
ALC Distortion V;=-20dBm, Record 0.5 2.0 %
ALC Voltage Vo (ALC) \é;i—z’.zzo:gm, Record 0.5 v
Muting Attenuation AT 50 dB
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KA2227 | LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

Jss 047 ax
T eax /_77’_ 18000
BPF
30Hz ~ 20KHz
" AMA " +1§ A‘AvA'A @
2 z‘# 47K se2 T 0 b 10K
> $ 0033 2
St » 10K .
4704 g5 3
m m
Fig. 2
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KA2227 LINEAR INTEGRATED CIRCUIT

TEST METHOD
e Test
Characteristic S1 S2 | 83 | sS4 S5 S6 Point Test Method
lec 2 off | off | on off off
Avo =20 log Vo/V; (dB) with Input
Avo 1 on | off | on | off | off | AB Voltage Vi, Output Voltage at Vo
Ay 1 off | on | on off off | AB Av=20 log Vo/Vi(dB)
Measure Output Voltage Vo
Vo 1 off | on | on off off B at THD=1%
THD 1 off | on | on off off B Measure Distortion Factor at Vo =05V
Sl SI-2
Measure Crosstalk of AMP L, R
cr ; 12 off | on | on off off B at Output Voltage Vo =0dBm
RIL Convert Output Noise Voltage
Vi 2 off | on | on = off | C |t 1KHz Gain When R, =2.2K2
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 3dB
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
. . Measure Distortion Factor When Input
ALC Distortion 1 off | off | off | 2 | 1| off o] Voltage V; =—20dBm is Applied
Muting
Attenuation 1 off | on | on off on D ATT=20 log Vo (M)/Vo
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KA2241

LINEAR INTEGRATED CIRCUIT

AMOUT Fig. 2

;

AM/FM IF SYSTEM 16 Dip a—
The KA2241 is a monolithic integrated circuit consisting of four individual
amplifiers and voltage regulator.
FEATURES .
o
* Suitable for AM/FM Radio. - n
* Wide operating supply voltage range (3.5V ~10V). J, N © °
 Low power dissipation. o e~ ]S
¢ High AM AGC figure of merit. 7o ”}_'_—’1 '-512'-‘ =3 =1
¢ High dynamic AMR-FM radio detection. i
* High amplifier gain. 2 %
~» AM/FM signal meter driver circuit included. : =
F0.5| o
—2.54
BLOCK DIAGRAM
AMP IV AMP IV AM AGC AMP AMP m AMP I
S-METER vee ouT BY PASS OUT IVIN ouT
[=] [ Te] [o] [o] [¥] -]
T T |
AE <<
P @»
AMP 1)
AMP |
— [ 1——il
L] L) L[] L] L] L Ll
AMAGC AMPIII VTG AMP 1l AMP | AMP | BY PASS GND
IN ouT EG IN ouT IN
TEST CIRCUIT Fig. 1
vee
IN6C' Ro 1K Ri 47K
o | ==Ci7
Co0 Cis 1000|
?!g T1°°°p e TMpr 1000P
o T g0 R10 K R1247K
;5 FMOUT ——I—-M—
w R13 1K
s 0(?11: T
< .
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KA2241 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee ‘ 16 \
Power Dissipation Py } 600 mw
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg ‘ -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =5V, uniess otherwise specified)

Characteristic ! Symbol ‘ Test Conditions Min ‘ Typ ( Max Unit
Regulator Output Voltage rVreg TVi=O 2.7 IT 3.0 L 3.3 \Y
FM Section (f=10.7MHz, Af=+22.5KHz, fm=400Hz)
Quiescent Circuit Current lcc Vi=0 + 8 10 mA
Lo - ! . —-3dB Point from Vo
Input Limiting Sensitivity V; (lim) (V:=80dBy) 40 46 dBp
Detector Output Vo Vi=80dBpu 60 90 mv
Total Harmonic Distortion THD V;=80dBp 0.2 1.0 7 %
o . Vi=80dBy,
: AM Rejection Ratio AMR AM: 30% Mod, 1KHz 40 50 dB
| Signal to Noise Ratio SIN V;=80dByu 60 70 dB
V;=0dBpu 0
Meter Output Voltage Vum T RER s e \
V;=80dBu 0.8
AM Section (f = 455KHz, fm = 400Hz, 30% Mod)
Quiescent Circuit Current lcc V=0 8 10 mA
| Max Sensitivity Vi(sen) | Vo=10mV [ 20 26 dBy
Detector Output Vo V;=60dByu 75 110 mvV
. THD1 V;=60dBy 0.3 2.0
Total Harmonic Distortion o R e Bl R - : %
THD2 V;=80dBpu 1.4 3.0
Signal to Noise Ratio S/IN | Vi=60dBp 45 55 dB
V;=0dBpu 0
Meter Output Voltage Vu e : \Y
V;=80dBp 0.65
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KA2241

LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

vce
! T1 i:R7
10 % 0022, 333K
TO RF BIAS S Ie C6 0022 e Cio| ZcCn
0.022,4; " I).ozz,t
BYOYC ) W en W Wen 3
14
FM o e e 3:, IN6O Rg 1K R104.7K
FIE A AGC A 15 < o W
" SIM = A Ci6 C15 c17
h L
ORmO O 5 e T__ 32. 1000P :Z? TA#‘cm 1000P
[AM RF T6 1554 Ra 3TLC58RE1Ca T NGl ROTK  RI47K
CONV R1 $ 10K $1K METER FM OUT
% §= :‘r&ZK A ouT = I-_'M—mzm
i “R3 % RS G Cizly C13- HaCi4 cig
0‘02%?‘ = 27,:2 i> 3%::1 10K 001, —[- 9 I F 01022"-1- 10p T 0131 “
00224 j ,J7
AMOUT Fig. 3
COIL SPCIFICATION
® ColoF) | f(KHD) | Qo(%) TURNS Seoul 4
o (P iz o eoul Jupa
1M ® 64 | 32 | 21 | 54015472
0.07mm¢ UEW
@ 180 455 80 33 36 110 mme U
TURNS
O Co (pF) f (MHz) Qo (%) Seoul Jupa
2. T2 ® 2 | 28 | 46 | 5,015-239
®© 50 107 90 9 4 p | OImme UEW
9‘ ® CoF) | f(MHZ) | Qo (%) TURNS
o(p o {70 Seoul Jupa
3. B | G) 42 | 28 | 5 | SO
© H® 50 10.7 100 5 7 5y | 0.1mm¢ UEW
TURNS
@ Co (pF) f (MH2) Qo (%) Seoul Jupa
4. T4 ® 46 | 12 | 28 |gy.015-463
© 30 107 110 1 g | s |OMmmeUEW
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KA2241

LINEAR INTEGRATED CIRCUIT

(FM Section)
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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.

16 Dip Unit: mm

FUNCTIONS

o AM Section 1 2 7
IF amplifier with AGC detector. <+ 9
Signal meter driver circuit. o) e~ S
Voltage regulator for RF external circuit. 7

* 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 (33dBy, Typ).
Low residual noise (—45dB at V;=-10dBy).
Small side peak of detuned output voltage.

KSA733  Mute SW

TEST CIRCUIT

o022z 330K
"
270 001y L,

Vce =5V

FM
out

22K

' FSJK

KSC945

+
" Lootu B133 VM
22K 6.8K
Fig. 1 AM OUT
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KA2243/N LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vece 16 \Y
Power Dissipation Py 600 mwW
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vcc=5.5V, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
FM Section (f=10.7MHz, fm = 1KHz, Af= + 75KHz)
Outescent Clrcun Current lcc | Viﬂ= 07 : 7 ] 7 11 16.5 1 mrAh
|nput lemng Sensmvrty V; (Iim) Vo (Vi —100dB/L) 3dB 33 38 dByu
Detector Output Vo Vi=100dBy 180 245 310 mV
Total Harmonlc D|stort|on THD V 100dBu 0.3 1.0 %
AM Rejectlon Ratlo AMR --100dBu 50 60 dB
Signal to Norse Ratlo SIN V 100dB;L 72 83 dB
Signal Meter Output \" V 100dB;4 1.05 1.5 2.05 \Y

. . Vo (AF) (Vi 1OOdB;L)

Residual Noise Vn Vo (AF) (V, =—10dBy) i 45 dB
Mutmg Attenuatron (att) V. =37dBy Mute SW on 35 dB

AM Section (f=455KHz, fm=1KHz, 30% Mod)

Qwescent Circuit Current 7Iccr Vi=0 d o o 8 t mA
Maximum Sensitivity o V. _(sjert) WV; (;FS 10mV 7 o 2977 1 dBu
DectorrOutput 7 Vo - W;ZdB;t 7 45 65 85 mV 7
Total Harmonic Distortion THD y-':?4d?u—f~—~ = 03 | 20 %
Vi=100dBpu 0.7 35 %
Sugnal to Nplse Ratlo o ; S/N vf_’iﬁéﬁ - 45 J 55 » A_E‘B“
Signal Meter Output Vum Vi= 100dBp. 1.2 1.4 1.6 \"
| Input Impedance (Pin 16) R Pin1608-09Voc | 145 | 212 | 28 | Ko
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KA2243/N

LINEAR INTEGRATED CIRCUIT

(AM Section)
OUTPUT VOLTAGE-INPUT VOLTAGE
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KA2243/N LINEAR INTEGRATED CIRCUIT

UTP LT, —_
QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE ST A DISTORTIGN MOPULATION
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KA2243/N

LINEAR INTEGRATED CIRCUIT

SIGNAL METER OUTPUT VOLTAGE-INPUT VOLTAGE
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KA2243/N

LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

3 O Vce=55V
SFE AM ‘
. 10.7MA FMO
L o.om'L =
1
CJ 0 _—t
r=——=--"-" A
0 ; 0047, | | K K733
| \ [\
O A ; . Pl (B
FM
FE | 3 M
3 (e) i ouTt
9 T H o
100p
KA2243/N /I AM
I 22K 1u ouT
B 12—y _L+ H o]
_Bar /n\:g‘ (1) 001p 001e My ©
ANT | cony 7 (M) (M) sw (/
& (13) 51K
oL !
> KSC945
(14) ::Ael;lter = 1 ,?R S-Meter
eter
(s S J_ 33, 68K
i _! ET3 0022 1004
Ll E m
AM RF BIAS
Fig. 2
COIL SPECIFICATION
1. T TURNS
@ Co (pF) f (KHz) Qo (%) Seoul Jupa
® =] 4-6 | 32 | 21 | gy015-552
0.06mme¢ UEW
(o) 180 455 105 6 93 55
2. T2
O (9 CoPF) | f(MHZ) | Qo (%) TURNS
o (P o 34 Seoul Jupa
® \an SJ-59JG-043
® ® 82 107 65 9 0.07mm¢ UEW
3.T3
o= ® TURNS
cO (pF) f (KHZ) QO (%) Seoul Jupa
Omn ® 12 | 23
- SJ-015-521
O 180 455 120 51 92 007mm¢ UEW
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KA2244 | LINEAR INTEGRATED CIRCUIT

FM IF AMPLIFIER v

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.

Unit: mm

FUNCTIONS _ 2184

[\

¢ 3 stage IF amplifiers.
¢ Peak detector.

o
* Muting circuit. T
¢ Signal meter driving circuit. v v v V Yv V‘VE%& 5

254 |+4F1.25
- -3.00

0
®
0

10|41 0.25
<

FEATURES IZ———— 21.84 _..__.‘i

¢ Suitable for FM car radio.

* Wide operating supply voltage range (8V ~16V).
* High recorved output voltage (V,=500mV typ).
e 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
Vece

S
®

REGULATED
POWER 4)—0
SUPPLY

IF AMP FILTER FILTER —qs AF OUT
Ca
0.01u
LEVEL y
e ‘1 DE-EMPHASIS
® 3 G ;
VR1
SMETER  Co2p Lo
Fig. 1
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KA2244 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \
Input Voltage - Vi 0.7 Vrms
Power Dissipation Pqy 500 mW
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Voo = 12V, f=10.7MHz, fm = 400Hz)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 10 14 18 mA
Input Limiting Sensitivity v, (lim) | 3dB point from Vo

(V:=80dBy, Af=+75KHz) 50 55 dBp

FM: Af=+75KHz dev

AM Rejection Ratio AMR AM: 30% Mod, fm=1KHz 50 dB
V;=80dBy
Detector Output Voltage Vo y:ggdsé(” Hz dev 300 500 700 mv
Total Harmonic Distortion THD L:;:isgﬁngz dev 0.1 1%
Signal to Noise Ratio ST v 75 dB
Muting Attenuation M (att) cf: Bigdsé(:'z dev 70 dB
Meter Driver Voltage Vs (max) Vi=110dBp 4.0 v
Input Imped Resistance Rip f=10.7MHz 5 KQ
nput Impedance
P P Capacitance Cip 1 PIN-GND 45 pF
Outout | d Resistance Rop f=10.7MHz 1.3 KQ
utput Impedance
putime Capacitance Cop 6 PIN-GND 4 pF
. f=400Hz
Output Resistance Ro 8 PIN-GND 7.7 KQ
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KA2244 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

vce
0

001u

INPUT 0———r]
50
lo.o‘lu

p———0 OUTPUT

i: 001p
1KMute sw
m
001u
’;E Va (M)
Fig. 2
COIL SPECIFICATION
TURNS
4
8 NS Co(pF) | t(MHZ) | Qo(%) >
@ e 27 10.7 150 18

Seoul Jupa SJ-59JG-045 0.1mm¢ UEW
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KA2244

LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE
SIGNAL TO NOISE RATIO — 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.

e Quadrature detector.

e AFC output.

e AGC output.

¢ Level meter output.

e Muting for weak signal.

e Muting for detuned condition.

FEATURES

¢ Soft muting function.

¢ Variable muting maximum attenuation.

e Variable muting attack input signal.

¢ Variable muting slope with respect to input signal level.
¢ Level meter output.

¢ AFC output.

e AGC output.

* High sensitivity (V; (lim)=25dBy: Typ).

¢ High output level.

* Good S/N ratio (78dB: Typ).

¢ Low distortion (0.05%: Typ).

* Wide operating supply voltage range (6V ~14V).

1.0

16 ZIP

24.38

vee IFOUT QUADIN VREF
o\
12 (o 1 13)
VOLTAGE |
REGULATOR |
AFC CLAMP 7) AFC
1st | 2nd | ard | 4th | 5th | 6th Somer L SRe”™ _I
st n r — g
FN (1) LIMITER DET —1
8) AFOUT
3 1 - AF
LEVEL LEVEL LEVEL INVER- HOLE MUTE
DET DET DET TER DET BE‘{E" AMP. MUTE ATT ADJ.
ano. (4) ll_L___ L + 1 J
AGC SIGNAL MUTE
LEVEL
DRIVE INDICATE DRIVE
o P N
() g Ve
© ® © O—©
AGC S-METER MUTE DRIVE MUTEIN  GND
Fig. 1
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KA22441

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \
Power Dissipation Pd 640 mw
Operating Temperature Topr -20~+75 °C
Storage Temperature Tstg -40~ +125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, V¢ =8V, f=+75KHz, V,=100dBy, fm=400Hz)
Characteristic Symbol Test Condition Min Typ Max Unit
Supply Voltage Vee 6 8 14 \
Circuit Current lec V=0 15 21 27 mA
Input Limiting Sensitivity Vi (lim) | Vo (Vi=100dBy) —3dB 25 29 dBy
Detector Output Level Vo 200 260 320 mv
Total Harmonic Distortion THD 0.05 0.2 %
Signal to Noise Ratio SIN 70 78 dB
AM Rejection Ratio . AMR 50 63 dB
) Vi=0 0 0.1 0.3
Signal Meter Output Level Vm \
V; =100dByu 4.5 5.3 6.0
AGC Output Level v Vi=0 3.5 41 4.5
utput Leve
P v I, Z100dBy o | o002 | o3 | Y
Muting Sensitivity M (sen) | V=2V 22 26 32 dBp
V=2V 10 15 20
Muting Attenuation M(att) dB
; V=5V 24 28 32
Muting Bandwidth Mew) Vig=2V 140 210 370 KHz
147
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KA22441

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

vce=8v

0.047,

FM SG W

300 4
75 330 %

0.047p

0,047 =

Vret  AFC

(V14) SIGNAL AGC
STRENGTH (V1)
IND.
(V15)
Fig. 2

ON MUTING CHARACTERISTIC

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 1204A 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).

15 KHz
12 dB/OCT
L.PF

9 OUTPUT

Thus the maximum muting attenuation will be set by connecting the resistor between the pin 5 and GND.

le

- AF OUTPUT
AD—()ka224a1(

AF OUTPUT

100 200 (pA)
T T

-10

Rs-G
_20 20KQ

Rs-G
_30 100KQ

(dB)

l6 500
:6

500
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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 5009 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 20KQ).

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 +Vge
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

i

+Vce

5

Vis

RLE | 10+
‘ al2 —al2) JJ 64
BS 3 V14
[

l fn 10 v
<, 16
I2 INVERTER l g?g':T'; s, ]
) 0

—~ 16 . 5 14 Ve ANT INPUT
SIGNAL 15
R16-GND ¥ (AGC OUTPUT) ;,,ETER OUTPUT) $ Ri5-GND (MUTING DETECTOR OUTPUT)

By referring to the illustration, Vi, is given by the formula: V44 =V, —(lo +1: —alk) R, —Vge.

Conditions are: V, =4.9V, lp=0.2mA, a=2, R, =22KQ, Vage =06V, |, =V1s/R15-G, |, =V+¢/R16-G, Where Vg 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 Vs increases
proportionally to the increase of the input signal strength, |, will also increase. Therefore the V4 will decrease with the
increased signal strength. Thus the required muting drive output can be obtained by selecting proper values of Rys-G and
Rie-G.

For example, the muting drive output moves toward strong input signal level if the R:s-G is decreased, or the muting drive
output becomes zero due to the offset current I, under a weak signal input condition, if the Rs-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
R15-G makes the slope of the curve for the muting drive output vs. antenna signal input decrease, or decreasing the R1s-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 Rys-G, to adjust the slope of the curve for the muting attenuation vs. antenna signal input with the R+s-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 adjustéd by the resistor connected between the pins 14
and 6 in addition to R1s-G, however, selecting a resistor too high does not allow the muting control current flowing into pin
6 to reach 120xA 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 22KQ.
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KA2245 LINEAR INTEGRATED CIRCUIT

FM IF AMPLIFIER 7 sip

The KA2245 is a monolithic integrated circuit consisting of FM IF
amplifier, detector.
It is suitable for car radio.

Unit: mm

FUNCTIONS

¢ 3 stage IF amplifiers.
* Peak detector.

FEATURES VU WM

05
« Suitable for FM car radio. 254
* Wide operating supply voltage range (8V ~15V). f————21.84— — ]
* High recorved output voltage(V, =500mV typ). e )
¢ Excellent AM rejection: AMR=50dB (typ).

» High sensitivity: V, (lim)=50dBuV (typ).

» Simplified single coil tuning.

e Low distortion (THD=0.1%: typ).

¢ Minimum number of external parts required.

4

5.85

!
l 0.25

Fos

~ 125
4 k300

BLOCK DIAGRAM
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KA2245 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic | Symbol Value Unit
Supply Voltage Vee 15 \
Inut Voltage Vi 0.7 VRrus
Power Dissipation Py 500 mw
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Veo =12V, f=10.7MHz, fm = 400H2)

Characteristic Symbol Test Condition Min Typ Max Unit
Quiescent Circuit Current lee Vi=0 8 12 14 mA
Input Limiting Sensitivity v, (iim) | 3dB pointfrom Vo 50 | 55 | dBu

V; =80dBy, Af=+75KHz
FM: Af=+75KHz dev

AM-Rejection Ratio AMR AM: 30% Mod 50 dB
V;=80dBu
Af=+75KHz dev
Detector Output Voltage Vo V;=80dB,V 300 500 700 mV
. . Af=+22.5KHz dev
- 0,
Total Harmonic Distortion THD V, =80dBV 0.1 o
. . . Af=+75KHz dev
Signal to Neise Ratio SIN V, =80dBV 60 dB
Inout | g Resistance Re §=10.7MHz 5 KQ
nput Impedance
putimp Capacitance Cie 1PIN-GND 4.5 pF
Outout | g Resistance Rop f=10.7MHz 1.3 KQ
utput Impedance
P P Capacitance Cop 5 PIN-GND 4 oF
. f=400Hz
Output Resistance Ro 7 PIN-GND 7.7 KQ

vee

TEST CIRCUIT

0014

INPUT O—]

+
001 ;
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KA2245 LINEAR INTEGRATED CIRCUIT

COIL SPECIFICATION
® - TURNS
o g l ©@ CoPF) | f(MHZ) | Qo (%) r
® > ® 27 10.7 150 18

Seoul Jupa SJ-59 JG-045 0.imm¢ UEW

u
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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
¢ |F amplifier
¢ Detector
* AGC
¢ Signal meter driving circuit

FEATURES

¢ Suitable for Hi-Fi AM tuner.
¢ High AGC figure of merit (75dB, Typ).
* Good usable sensitivity (20dBy, Typ).
¢ Low distortion
THD=0.4% (Typ) at V;=100dBy, 30% modulation.
THD=0.8% (Typ) at V;=74dBy, 90% modulation.
¢ Good signal meter output characteristic.

TYPICAL APPLICATION CIRCUIT

16 Dip

Inliml

Unit: mm

9
iminininini

7.624.

6.4
0.25

Iz

-d5
0

i

f—1.52 8

19.4——‘
—
y
-l[o 5
254

Max

| 3.41 4.5

vee=12v

100,

K 0022 aFouT

Fig. 1

3 1OK
0l 033/7—17 100K

7 33,

m
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KA2246 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \
Power Dissipation Py 450 mW
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg —-40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Vecc=12V, f=1MHz, fm = 400Hz)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 14.5 25 mA
Detector Output Voltage Vo V;=74dBy, 309, Mod 150 212 300 mvV
Vi=74dBy, 30% Mod 47 53 daB
Signal to Noise Ratio SIN akakl
Vi=34dBy, 30% Mod 29 33.5 dB
Vi =74dBy, 90% Mod 0.8 %
Total Harmonic Distortion THD
V;=100dBy, 30% 0.4 1.0 %
—10dB point from output
AGC voltage with V;=100dBpu 65 75 s
Signal Meter Current I V;=100dBy, 30% Mod 240 | WA
1 M
TURNS
@ Co (pF) f (MH2) Qo (%) Seoul Jupa
® 46 | 12 | 23 | sJ-015-150
© 0.08mm¢ UEW
6 14 80 7 3 55
2. T2
TURNS
@ ® J—@ Co (PF) f (KHz) Qo (%) we 2 23 Seoul Jupa
- - a -032-212B
@_:_ ® D D SJ-03:
0.07mm¢ UEW
® o] 180 455 105 6 55 93
3. T3
TURNS
Co (PF) f (KHz) Qo (%) Seoul Jupa
13 8J-59JG-042
8 455 120 140 0.07mme UEW
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KA2246 : LINEAR INTEGRATED CIRCUIT

| FREQUENCY RESPONSE

TOTAL HARMONIC DISTORTION- TOTAL HARMONIC DISTORTION
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2 4 4 2 (N a2
y \ o 8 N 9
g - \ g g-w s g
] \
H
m -8 \ 3 E E_so N T
« E I Ed
g -0 i 8w \ 2 2
g ) \ E @ 8
3 -2 2 &
w ) = v —70 =
E_u £ z £
o @ e
-16 1 I:-: -60 ) E
|
-18 HD — -% ‘ HD
-20 = 1] 0 100 J )
0 2365 10 236 1K 23 5 1K 10 20 30 40 50 60 70 80 90 100 110
fm (Hz), FREQUENCY MODULATION _Vi(dBy), INPUT VOLTAGE
OUTPUT VOLTAGE-INPUT VOLTAGE BEAT INTERFERENCE RATIO-INPUT VOLTAGE
100
oonl T N
e /! w0 e
2l __‘_'1-1000KHz — 30% Mod
30% Mod e _ 8o fm=400Hz
fm=400Hz, T g 2fi=910KHz
wo_g A g
g Q
E 6 E 60
w
B g VAN
g -8 / @ 50 \
=2 w
?;—10 ~ ﬁ 40 \
g / £
S -12 = 30 —t
] g
-14 ' 20 {— /
-16 ‘ 10 N\ /
-18 0
10 20 30 40 50 60 70 8 90 100 110 0 20 30 40 50 60 70 80 90 100 110
Vi (dBy), INPUT VOLTAGE Vi (dBy), INPUT VOLTAGE
INPUT VOLTAGE-FREQUENCY SIGNAL METER OUTPUT VOLTAGE-INPUT VOLTAGE
50 500
Voo =12V w Vee =12V
30% Mod g 1=1000KHzZ
40 T fma400Hz £ 400 309 Mod
Vo=60mV g fm=400Hz A
W = 7
g :
4 30 -—
<3 N 3% v
5 N & Wy
2 T &
5 2 2 20
ey
g :
> @ /
10 E 100 /
: /
0 1 ] 0 |
600 800 1000 1200 1400 1600 10 20 30 40 50 6 70 80 .90 100 110
f (KHz), FREQUENCY Vi (dBy), INPUT VOLTAGE

SAMSUNG SEMICONDUCTOR 156



KA2247 | LINEAR INTEGRATED CIRCUIT

FM IF/AM TUNER SYSTEM

The KA2247 is a monolithic integrated circuit developed for the radio
cassette tape recorder.

FUNCTIONS

e 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.
MW 130mV
SW 70mV ~90mV
(7MHz) ~ (24MHz2)
¢ Excellent AM whistle performance: Whistle 1% at V;=100dB.
¢ Built in tuning indicator.
¢ Built in AM/FM function switch.
e Operating voltage range: V¢c =3V ~8V.

16 Dip Unit: mm

o
=]

16 9
NO0000nn-—F ——hr‘
T (=]

0.25

AM MIX AMIF FMIF  FM
out IN IN  BYPASS BYPASS FMQD  vce
G—0 O~ —®
FMIF —— Qb ——(8 ) emour
AMRFIN (14 RF MIX NI DET ‘—~——<9> AM OUT
AM BYPASS t f
o
osc REG e - TupmivE
&) 8 \&J U \J
AM OSC VRer GND AGC LED
Fig. 1
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KA2247 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \Y
Circuit Current lce 30 mA
Input Current (pin 7) g 20 mA
Output Current (pin 15) l1s 0.1 mA
Power Dissipation Po 600 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =4.5V)
FM Section (f=10.7MHz, Af=+75KHz, fm=400Hz)
Characteristic Symbol Test Condition Min Typ Max Unit
Quiescent Circuit Current lec V;=0 8.5 12.0 mA
Input Limiting V; (lim) Vo (Vi=80dBy) —3dB 35 42 dBu
Detector Output Vo V,;=80dBu 183 260 367 mVv
THD 1 V;=80dBu 0.55 1.2
Total Harmonic Distortion - %
THD 2 V;=80dBy, Af=+22.5KHz 0.05
AM Rejection Ratio AMR V;=80dBy, AM: fm = 1KHz, 30% Mod 60 dB
) S/N 1 V;=80dB x 77 81
Signal to Noise Ratio dB
SIN 2 V;=80dB #, Af=+225KHz 71
Tuning Indication Voltage Vi IL=1mA 39 49 dBu
AM Section (f=1MHz, fm=400Hz, 30% Mod)
Characteristic Symbol Test Condition Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 7.5 10.5 mA
Detector Output Vo 1 Vi=23dBpu 17.3 31 55 mV
Detector Output Vo2 V;=60dBp v 87 122 174 mvV
L . THD 1 V;=60dBp 0.45 1.3
Total Harmonic Distortion %
THD 2 Vi=100dBu 1.5 3.0
. SIN1 V;=23dBp 18.0 21.5
| Signal to Noise Ratio dB
SIN2 V;=60dBpn 48 53
Tuning Indication Voltage Vi IL=1mA 22 30 38 dBu
Oscillation Output Voltage Vosc f=24MHz 60 86 120 mVv
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" KA2247 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT
Vcc  ViLED
FM SG 300 0047, 0047y |
= }-] La |
| $! 'o.om L
! 1 75
| | . ——O FM OUT
N 1] [2 re’,:ll 7
Ll ;ﬂ-
v KA2247
0SsC
T3MWO_S(3 16| [15] [14] [13] [12] [11] [10] | 9
1 38mfH R ———0 AM OUT
|
L L
COIL SPECIFICATION
T1 FM IF (DET)
Co (PF) ; Qo TURNS
@ 1-3 (MHz) 1-3 1-3 Seoul Jupa
0.12mm¢ UEW
® 56 10.7 95 12
T2 AM IFT (MIX OUT) .
Co (PF) ; Qo TURNS
K
= 1-3 (KHz) 13 | 12 23 4-6 | Seoul Jupa
0.07mm¢ UEW
oO— 180 455 110 2 62 8
T3 (MW OSC
( ) ; L (uH) Qo TURNS
O] (KHz) 1-3 1-3 1-2 23 | Seoul Jupa
0.07mm¢ UEW
® 796 140 | 140 32 32
T4 (SW0SC) LGH) | Qo TURNS
@ 1-3 1-3 1-2 2-3 Seoul Jupa
0.1mmo¢ UEW
® 12 80 12 12
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KA22471

LINEAR INTEGRATED CIRCL

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 (VLame = 10mAwax))-
* One terminal AM/FM detector output.
¢ Advanced performance at high input signal.
* Operation voltage range: Vcc =3V ~ 8V.

BLOCK DIAGRAM

16 Dip Unit: mm
, o 5
r?n jniminisinisl —‘—r ——’—c‘,

&
O Vce=5v

001,
o
(=]
5
=

N Oo—= c

—
16

15 114 13 12 11

MIF AMIE IF

osC

47K |

& AFOUT
g
o
10—(s
vece
sw

Fig. 1

Note: The dot line denotes a tuning meter application.
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;
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KA22471 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 8 Vv
Power Dissipation Py 600 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg —-40~+125 - : °C

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =5V, unless otherwise specified)
FM Section (f=10.7MHz, fm=400Hz, Af= +22.5KHz)

‘Characteristic S'Ymbol Test Condition Min Typ Max Unit
Quiescent Circuit Current lec V; =0 10 15 mA
Input Limiting Sensitivity Vi (lim) | Vo (Vi=80dBy)-3dB 40 46 dBy
Detector Output Vo V;=66dBy, Rpump =4.7KQ 57 85 114 mv
Total Harmonic Distortion THD Vi=80dBy 0.05 %
AM Rejection Ratio AMR V;=80dBy, AM: fm=1KHz, 30% Mod 38 dB
Signal to Noise Ratio n S/IN | V;=80dBy 65 dB
Signal Meter Output Vu Vi=100dBy 16 1.75 19 \Y%
Tuning Indication Voltage A IL=1mA 46 52 dBp

AM Section (f=1MHz, 30% Mod, fm=400Hz)

Characteristic , Symbol Test Condition Min Typ Max Unit

Quiescent Circuit Current lec Vi=0 7 10 mA
Voltage Gain R Ay V,=26dBy 20 30 | 60 | mv
Detector Output Vo V;=60dBp 65 95! 125 mv
' Total Harmonic Distortion THD | V;=60dBu 10 %
Signal to Noise Ratio SIN Vi=60dBu 47 dB
Signal Meter Output Vu V;=100dBp 1.6 1.75 1.9 \Y

Tuning Indication Voltage Vi ‘ 32 dBu
Oscillator Stop Voltage Vstop Roump = o0 [ 1.5 %
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LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT
2 Y
g . Wrr A vee=5v
§ _ 0022,5= O0tum= | T | == o015, ~
b T FMAM
X out
«
15] [14] ‘;13] 12] [11] [10] rl'\
KA22471
L8l
390
100
/77
m gﬁgﬁT VL (ON) TEST TERMINAL
Fig. 2
COIL SPECIFICATION
T1 FM IF (DET) Co (pF) . Qo TURNS
@ 4-6 (MHz) 4-6 4-6 Seoul Jupa
@ 0.12mm¢ UEW
@ 47 10.7 150 14
T2 AM IFT (MIX OUT) Co (PF) f Qo TURNS
KH
@— 1-3 (KHz) 13 1-2 23 46 | Seoul Jupa
@_:_ 0.07mm¢ UEW
180 455 110 90 62 8
DET
T3 AM IFT (DET) Co (pF) . Qo TURNS
KH
% ®© 13 (KHz) 1-3 1-3 | Seoul Jupa
C 007mm¢ UEW
® 180 455 110 152
T4 (MW OSF) ; L (uH) Qo TURNS
® (KHz)
1-3 13 12 23 Seoul Jupa
0.08mm¢ UEW
® 796 288 120 13 75

w
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KA2248 LINEAR INTEGRATED CIRCUIT

3V FM IF/AM TUNER SYSTEM 16 Dip Unit: mm
The KA2248 is a monolithic integrated circuit developed for the head-
phone stereo.
FUNCTIONS .
¢ AM SECTION: Converter, IF amplifier, Detector, Tuning indicator ® ooooos — —Tg
¢ FM SECTION: IF amplifier, Quadrature detector, Tuning indicator :'; 3 e

. NEE

FEATURES

¢ Low quiescent current: AM; lcc =3mA (typ), Vcc =3V
FM; lcc =8mA (typ), Vcc =3V
- » Wide operating voltage range: Vcc=1.8V ~6V.
e 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 FMIN BY2 IFIN QUAD AMDET Vee AFOUT

16 15 |'14| l13[ l12| |11I |10| ,9]

AM
DET
MIX
QUAD
=|= DET BUFFER
| sTB
A
k L_ FM
G METER
[
FM/AM LED
-— sw - OsC VstB —1  DRIVER
T T T e [ Lo [ [
BY1 AMIN sw osC Vs AGC IND GND
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KA2248 | LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 6 v
Power Dissipation Py 600 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Voc =3V, unless otherwise specified)
* FM Section (f=10.7MHz, fm=1KHz, Af=22.56KHz)

Characteristic Symbol Test Condition Min Typ Max Unit
Quiescent Circuit Current lcc V; =0 8 13 mA
Input Limiting Voltage V;(lim) | V;=86dBu 46 52 dBp
Detector Voltage Vo V; =86dBu 60 85 120 mV
Signal to Noise Ratio S/N V; =86dBpu 50 65 dB
Total Harmonic Distortion THD V; =86dBu 0.1 1.0 %
AM Rejection Ratio AMR V; =86dByu 30 45 dB
Tuning Indication Voltage \A IL=1mA 50 58 dBu
Output Resistance Ro f=1KHz 0.7 KQ

* AM Section (f=1MHz, fm=1KHz, 30% Mod)

Characteristic Symbol Test Condition Min Typ Max Unit
Quiescent Current loc Vi =0 3 7 mA
Voltage Gain Av Vi =26dBpu 20 35 65 mv
Detector Voltage Vo Vi =60dBy 40 60 85 mv
Signal to Noise Ratio S/N Vi =60dBp 35 45 dB
Total Harmonic Distortion . THD Vi =60dBy 1.0 3.5 %
Oscillator Stop Voltage Vstop 1.2 \Y%
Output Resistance Re f=1KHz 8.3 KQ
Tuning Indication Voltage Vi IL.=1mA | 26 40 dBy
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KA2248 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT
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KA2248 » LINEAR INTEGRATED CIRCUIT

COIL SPECIFICATION

T1 FM IF (DET)
® Co (PF) ; Qo TURNS
MHz
@ 4-6 ( ) 4-6 4-6 Seoul Jupa
0.12mm¢ UEW
@ 100 10.7 150 14
T2 AM IFT (MIX OUT)
Co (PF) ] Qo TURNS
®— 1-3 (Khz2) 1-3 12 | 23 46
180 455 110 90 62 8
Seoul Jupa
0.07mm¢ UEW
T3 AM IFT (DET)
Co (pF) ; Qo TURNS
. (KHz2) ; } Seoul Jupa
® 1-3 1-3 8 | 0.07mme UEW
180 455 110 152
T4 (MW OSC)
® ; L (uH) Qo TURNS
(KH2) 1-3 13 1-2 2.3 |Seoul Jupa
0.08mm¢ UEW
® 796 288 120 13 75
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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 ampilifier frequency converter local oscillator.
¢ Wide operating voltage: Vcc =2V ~ 7V.

¢ Low current consumption: typ. 2mA (Vcc =4V).

SCHEMATIC DIAGRAM

21.84

7 Sip Unit: mm
WWWN i

RS
@ Q@ 06}_1{05 i’
c1 =
Rs % Q7
E‘_é @
Re
Q9 |/ .
Q AMA Qrl
4 ] N
>

R7

\—Kmo

Fig. 1
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KA2249 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vece 7 \"
V(3~4) 14 \
Terminal Voltage V(5~4) 14 \
V(6~4) 14 v

Power Dissipation (T, =75°C) Py 30 mw
Operating Temperature Topr -20~ +75 °C
Storage Temperature Tstg -55~+125 °C

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vo =4V)

Characteristic Symbol Test Conditions Min | Typ | Max | Unit Fig
Circuit Current lcc without signal 1.4 30 | mA
Output Voltage Vo V;=70dB, 106MHz 30.5 68.5| mVv
Oscillation Voltage Vosc Vee=2V 130 mV 3
TEST CIRCUIT 1
KA2249
1 2 3 4 5 6 7
=
mmik
_ |
001
() —
vVcec=4V O— mA
() m
Fig. 2
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KA2249 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 2 (Vo, Vosc)

S HFH—10e®O®OO®O
000t KA2249 /l /I s $ a0

Fig. 3
SENSITIVITY — FREQUENCY OUTPUT VOLTAGE — FREQUENCY

28 ’ ‘ 62 | l

# Voo =4V Veg=av

20 58

w
Y 16 g 4 -
3w g T
> ] =
E 2 N
s 8 a 50 N
E 3 AN
2 4 sable ° N
@ L~ E 46 [ \
0 L \
Max N

-4 42

-8 ] Lo

-12 38 l

84 88 - 92 96 100 104 108 86 90 94 98 102 106 10

£ (MHz), FREQUENCY 1 (MHz), FREQUENCY
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KA2249

LINEAR INTEGRATED CIRCUIT

OSCILLATION VOLTAGE

FREQUENCY DEVIATION — AMBIENT TEMPERATURI

OUTPUT VOLTAGE — AMBIENT TEMPERATURE
320 300
ﬂ\ T
a Y . VOSC (4V) 200 X»icr:éaw Hz
§a - ] y 8
g < g 20PN
Z 200 =g P 48 D i "
o ™~ — 44 S 5 ~N
= e 5 2
3 100 05C (2V) w0 B g o
g % 3 g NG
g 120 |—5 F— Vo (V) @ g ko \\
s ~* = ¢
§ 80 C ~ 24 5
Y 20 -200
40 \\\ 16
12
0 ™ 8 —300
20 30 0 50 60 7 80 -20 0 20 0 80
Ta (°C), AMBIENT TEMPERATURE Ta (°C), AMBIENT TEMPERATURE
APPLICATION CIRCUIT
-O.Vce
s 2L | ] _n J-0.001,‘
SR r 7
53 L1 ; _L_ —-~———O FM IF Output
i) |
4 L
(AL A
—OO— 1
3 5
O/ >
- TQ" L2
w
FM RF
KA2249 -
&
BPF 1) |
P
Fig. 4
COIL SPECIFICATION
TIFMIFT
() TURNS
Co (pF) f (MHz) Qo (%)
@ S @ 3 | 46 Seoul Jupa
SJ-015-382
56 10.7 1
e % 2 2 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: V¢c=1.8V ~6V.
* Excellent supply voltage dependance of local oscillator: Oscil-
lation stop Vcc=1.5V (Typ).

9 Sip

Unit: mm

21.84

TV,

- 2184
 Varicap for AFC. '_1; ﬂl}
BLOCK DIAGRAM

RF AMP MIXER osc
L

Fig. 1
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KA22491

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 7 Vv
Power Dissipation Pd 100 mwW
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg —-40~ +125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =4V, f=98MHz, fosc =108.7MHz, unless otherwise specified)
Characteristic Symbol Test Condition Min Typ Max Unit
Circuit Current lec V=0 3 5 mA
Output Voltage Vo V; =100dBu 100 125 160 mv
Local Oscillation Voltage Vosc Vec=2V 180 300 mv
Conversion Gain Ay 45 dB
Input Impedance R 2 KQ
these specifications are subject to change without notice.
TEST CIRCUIT
KA22491
R A
1000p 15P
i l 4
20P - 1
l . L
75 75 | ?
s Y ! .
?- 7".. ! 1000p 0P == $ 3K
1
SG- ¢ T }
% L 220
L1
/77
AAA
T MBIV
/'_‘17'_; 1000P ; 1000P
Fig. 2
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B.PF.

LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

KA22491

KA2247

1000P

711
&4

;Emu

vece

2
3 100K

1000P

AAA
vy
100

AAA

AAM
100K

0022, ==
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KA22491 LINEAR INTEGRATED CIRCUIT
COIL SPECIFICATION
DIAMETER (¢) WIRE | TURNS
L1 (RF COIL) 5.5mm 0.8mm
L2 (OSC COIL) 5.5mm 0.8mm
T1 (FM IF)
Oz - ® Co (pF) f (MHz) Qo (%) TURNS
@—_ = G) 1-3 4-6
(5 56 107 95 12 2
Seoul Jupa SJ-015-382 0.imm¢ UEW
T2 (FM DET)
@ _ % TURNS
@E 5 CopF) | f(MH | Qo(%) ——
O ® 56 107 95 12

Seoul Jupa 0.1mm¢ UEW
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KA2261 LINEAR INTEGRATED CIRCUIT

FM STEREO MULTIPLEX DECODER 16 Dip Unit: mm

The KA2261 is a monolithic integrated circuit consisting of a phase
locked loop FM stereo demodaulator. 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 (Icc =8.5mA Typ).

* High SCA rejection ratio.

e High channel separation (45dB Typ) and can be controlled by
external resistor.

e Built-in VCO disable and monaural muting circuits.

¢ Built-in stereo indicator lamp drive circuit.

TYPICAL APPLICATION CIRCUIT

0.47, 1
o <N, N
N § yw N
1000p | | Bl E A
6) (5) 0. ) (o)
O, \1‘5/ O —()
VCO PHASE COMPARATOR PHASE COMPARATOR

—
FIF 12 FIF 112 —‘l ‘ FIF
0047, 22
STEREO
LAMP TRIGGER 95—0 nﬁggo sw
I;—-‘ t VCO STOP

VOLTAGE [
REGULATOR DEMODULATOR

(D)
e

620p =

+ .
247 > Stereo
J 1K indicator
‘ 300

é ¢

vee INPUT . LCH  RCH
Fig. 1 output OUTPUT
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KA2261

LINEAR INTEGRATED CIRCUIT

ABSOLUTE ’MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vce 16 Vv
Lamp Current I 40 mA
Power Dissipation Pgy 400 mwW
Operating Temperature Topr -20~+70 °C
Storage Temeprature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =6V, f=1KHz, R_=3.3K(, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit

Quiescent Circuit Current lec Vi=o0 8.5 12 mA
. V;=100mV, L+R=90%
Channel Separation Sep P=10%, f=1KHz 35 45 dB
Total Harmonic Mono THD1 | Vi=100mV 0.2 %
Distortion Stereo THD2 | L+R=90mV, P=10mV 0.7 %
Output Voltage Vo Vi=100mV, f=1KHz 66 85 115 mV
Channel Balance CB V;=100mV, f=1KHz 0.5 1.5 dB
Lamp on Level Vi(on) | L+R=90%, P=10% 65 mV
Lamp Hystersis HY 3.5 6.0 dB
Maximum Input Level Vi(max)| THD=2% . 450 mv
SCA Rejection Ratio SCAR.| L+R=90%, P=10% 70 dB
Signal-to-Noise Ratio SIN V;=100mV, f=1KHz 75 dB
) V;=100mV, L+R=90%
Carrier Leak CL P=10% 32 dB
V;=100mV, L+R=90% o
Capture Range CR P=10% +3 %o
Input Impedance R 15 20 KQ
176
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KA2261

LINEAR INTEGRATED CIRCUIT

Cs 047, 19KHz CHECK STEREO
+ MONO SW
VR1 ) D
'9;"1‘ A1 68K co§ e VCO STOP
C4 1000p 1§ K C71u
+ +
7 (6 (5] [ ) (2 i) [ 3
C3 e
0‘047,4T KA2261
ci6 L2 40mH
L;J [2] [3] [4] Is] 18] 17} [8] o004z, L-CH
vR2 OUTPUT
vce 0—————, 1K C C14
NeUT . I, 0001 /;E).oos&;lo.ooesu
Craz 300
e vee
+pq C17 470 L1 40mH
+ Re22K _ RCH
OUTPUT
C2 e R7 <ER3K C8 4.7, cg.LL-C! ' o C2
620 3.3Ke 3.3 0047, 1
";ﬁ]_ 000 F/;l; 0901 ;).ooesu/;[; 00068,
Veed
Fig. 2
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KA2261

LINEAR INTEGRATED CIRCUIT

VL (ON)/VL (OFF) (mV), LAMP ON/OFF LEVEL THD (%), TOTAL HARMONIC DISTORTION

Icc (mA), QUIESCENT CIRCUIT CURRENT

SEPARATION —FREQUENCY
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KA2261 LINEAR INTEGRATED CIRCUIT

External Components (Refer to test circuit)

1. Input coupling capacitor (Pin 2) . .
The recommended value is 4.7uF. If smaller values than 4.7uF 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:

40mH

(5]

- 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 1uF. 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 0.047xF.

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:
Vi< 250mvV C14.15 =047M.F
V= 250mV C14~15 =1 /,lF

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

VCO Stopping

STEREO

0 0.7 14 24 28

UPPLY VOLTAGE to PIN 9
9. VCO network (Pin 16) Vo (v), S o

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 g
FOR CAR STEREO

KA2262 is a multiplex for FM car stereo, and it has the following 2
functions through its utilization of the IF meter 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. R 24.38 s0s
2. High-cut control (HCC) under which the high frequency is smoothly —I 7“5 ]
attenuated. |
. ha ! -
In addition, KA2262 can be, due to its low distortion factor, an IC ¢€} \ {%}e} =
for multiplex stereo demodulator which is appropriate for the car N T
component stereo unit. ﬂ} M ;‘ i wa MU
O -
FUNCTIONS 225
. |
e Stereo noise control (SNC Terminal). [ e B I et
T

¢ High-cut control (HCC Terminal).

o Stereo/Monaural automatic conversion.
e Stoppage of VCO oscillation.

¢ With separation control terminal.

FEATURES

¢ Low distortion (0.05%: 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 DlAGRAM CONTROL OF SEPARATION

20K HIGH-CUT CONSTANT RIPPLE FILTER 12K 10K

OSCILLATION
10, 28, 001, CONSTANT
3 2:\
10u PHASE
INPUT o s COMP vCco
U oﬂ-{z @» @3 ARATOR
T T
vce 1 VT _] |
RE% STOPP FFE FF M
9 AGE OF 19 [ a8k
OSCILLA- 19KHz
TION 13 <90°
GND VAN B 100K
SUB-DEMO W i AND
DULATION IGH e
cuT -
PILOT | 1
L cuT SEPA- | [peTEC
MATRIX CONT: RATION| ! &
ROL TION  [lLamp g
TRIGGER| |
=)
7 8 124 1 {(10)
STEREO LAMP
1u
HIGH-CUT CONTROL STEREO NOISE K
(HCC) CONTROL (SNC) +Vee
Note: There exists a possibility of change on the VCO Oscillation Constant. Fig. 1
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KA2262 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \
Lamp Current IL 40 mA
T Pd
Power Dissipation (T,<45C) 520 mwW
Operating Temperature Topr i -20~+70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =10V, f=1KHz, R, =3.3KQ, unless otherwise specified)

Characteristic Symbol Test Condition Min Typ Max Unit
Quiescent Circuit Current lec V; =0 21 27 mA
Channel Separation Sep Vi =300er,L+H=90%, P=10% 40 50 dB
Total Harmonic Mono THD1 V; =300mV 0.05 0.2 %
Distortion Stereo THD2 | Vi=300mV, L+R=90%, P=10% 0.05 0.2 %
Output Voltage Vo Vi =300mV, Sub » 140 200 280 mv
Channel Balance CcB V; =300mV 0.5 1.5 dB
Lamp on Level Vi(on) | L+R=90%, P=10% 60 85 120 mVv
Lamp Hysteresis HY 3 6 dB
Maximum Input Level V| (max) L+R=90%, P=10%, THD=1% 700 800 mv
SCA Rejection Ratio SCARej | L+R=90%, P=10% 80 dB
Signal-to-Noise Ratio S/IN V; =300mV 70 78 dB
Ripple Rejection RR 35 dB
Capture Range CR P=30mV +3 %
Input Impedance Ri 20 KQ
SNC Output Attenuation SNC &y | V=06V, L-R=90%, P=10% | -85 | -3.0 | -0.3 dB
SNC Output Voltage SNC Vo Vg=0.1V, L-R=90%, P=10% 5 mvV

. HCCm 1| V,=06V, L+R=90%, P=10% | -15.0 | -6.0 | -0.5 dB
HCC Output Attenuation -
HCCwxm 2| V7=1V,L+R=90%, P=10% -2.0 0 dB

'\SE SAMSUNG SEMICONDUCTOR 181




KA2262 LINEAR INTEGRATED CIRCUIT

KA2262
4 71 (8] |9f|10] |11 12 13 14 15| [16 i
POLYESTER FILM
es +10,; § 12K cApACITOR
+ 1w
1006 0x ok 10K :
COMPOSITE K 33"
INPUT +Vee 1000P
BL-13 R
3
o /L 33K
BL-13 L
33K 33K

f——Go=0dB———~}

*:100uF connected between pin 4 and GND is for measurement of SNC
output voltage, HCC output voltage.

Fig. 2

=§§ SAMSUNG SEMICONDUCTOR

182



KA2262 LINEAR INTEGRATED CIRCUIT

SNC (STEREO NOISE CONTROL) AND HCC (HIGH-CUT CONTROL)

In order to ameliorate the signal-to noise (S/N) 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 S/N ratio. (Refer to Fig. 4)

As shown in Fig. 4 the deterioration of S/N ratio is larger by approx. 21.7dB 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 ifthe S/N ratio is lower than 30 ~ 40dB. So, the Areas “A”,
“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 ~ 40dB (S/N ratio).

The procedures of setting SNC and HCC are described below on the presumption of SNC operation in Area “A’ and of
HCC operation in Area “B”.

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 21.7dB in comparison with the monaural reception. However, such S/N ratio
can be ameliorated if the separation of stereo reception is changed. The effect of S/N-ratio amelioration can become significant
when the separation is less than approx. 20dB. The relationships between this separation and the degree of S/N improve-
ment are shown in Fig. 5.

Under the SNC utilized in KA2262, the S/N 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 S/N ratio can be made lower
than approx. 40dB in the Area “A” shown in Fig. 4.

In the case of an idealistic S/N-ratio improvement, a gradual conversion should be made from stereo mode to monaural
mode so that the S/N ratio may be constant from the point of stereo S/N ratio, 40dB, to that of monaural S/N 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 SINratio. . ......... ... ... .. i i Fig. 5

Relationships between voltage applied to SNC terminal and separation characteristics.. . . . . N 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 S/N ratio improvement characteristics are obtained by using Figs.
5 and 6, the relationships between antenna input and S/N 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 S/N 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 S/N-ratio characteristics”” are similarized each other with straight lines.
The example of preparation is as follows:
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KA2262 LINEAR INTEGRATED CIRCUIT

The stereo S/N-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 S/N-ratio improvement is 1dB there at.

When projection is made from the 1st sector to the 4th sector, the point where S/N ratio is improved by 1dB from the line
of stereo S/N 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 S/N-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 S/N-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 1/2 bleeder.

o} > - 0

3. HCC (High-cut Control)

In Area B where the S/N ratio is lower than 40dB even in the monaural mode, the S/N 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 “5KQ” and “C”, as shown in the following diagram.
By the approx. amount by C, the degree of attenuation at 10KHz. is as follows:

I\ W
INPUT o l/ My }' TO DECODER
Pin 4
C (uF) Degree of attenuation at
10KHz. (dB)
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 S/N-ratio characteristics of Area B (shown in Fig. 4) are obtained
in addition to Fig. 10, the characteristics of S/N-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 S/N-ratio characteristics caused from the antenna input when SNC and HCC are con-
nected with the IF stage through the outer circuit shown below.

T FE. KA22441 KA2262

METER OUTPUT 10K 8 7

1 68K

5. Improvement of S/N Ratio in Area C shown in Fig. 3

In Area C shown in Fig. 3, the S/N ratio is further worsened. Its improvement shouid be performed by the IF muting. The
KA22441 can be enumerated as an IC which can vary this IF muting linearly. The S/N-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

da 87 MUTE SWITCH
AVAVAV A\c 0

2V<Ve<5V

50p~100p :2 -

Vo4
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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.

_ _Sub-signal level

07>m>1.25

m
Main signal level (At peak level)
AN EXAMPLE OF S/N IMPROVEMENT IN WEAK ELEC-
TRIC FIELD MADE BY KA2262 SYSTEM
ANTENNA INPUT (dBy)
-20 0 20 40 60 80 dBu
Af=22 5KHz
0
— 5(
4
-10 - \ \
™\ s
‘ w
\ Stereo S/N — o
-20 ) N <
S/N dB N\ 5
[ \ g
\ * / -
-30 2
Improvement % \Moriaural SIN . 2
of S/INmade by \ . IF Stage signal =Y
40 HCCandSNC v meter output O dB
g % “ NN\ & 60
w100 R NN | 50
i N\ A SHC (Sep)| , =
c 80| -50 5 I|40
P HCC 2
3 60 . Gl30
£ 40| -60 T~ a0
]
r 2 /‘ 10
0f -70 0

Fig. 3

SEPARATION (dB)
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KA2262 LINEAR INTEGRATED CIRCUIT

CHART DIAGRAM USED FOR OBTAINING STEREO
CHARACTERISTICS FROM SNC CHARACTERISTICS

\\ 2.6

N (c)

N

2nd Sector 1st Sector

- 2.0
11.8

116

IF METER OUTPUT OVLTAGE (V)

114

(Characteristics of IF Meter)
KA22441

SEP (dB) ANTENNA INPUT (dBy)
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Fig. 8
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KA2262

LINEAR INTEGRATED CIRCUIT

WORKING AREA OF SNC AND HCC
ANTENNA INPUT (dBy)
20 4au

RELATIONSHIPS BETWEEN SEPARATION
AND S/N IMPROVEMENT
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KA2262 LINEAR INTEGRATED CIRCUIT

CHARACTERISTICS OF CURRENT AT VCO

KA2262 HCC CHARACTERISTICS STOP FUNCTION CONTROL TERMINAL
%
0 Vce=10V
I

- 20 / 04
3
w
2
T 4
2
Q
i /
]
T 60 0.2

80 / /

100 -—/ 0 /

(=]
o
>
o
®
()

16V [} 4 8 12 16 v

v (V) VCo STOP
Fig. 10 Fig. 11
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KA2263 LINEAR INTEGRATED CIRCUIT

FM STEREO MULTIPLEX DECODER o sip Unit: mm
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
f———-21.84- ——]
* Wide operating supply voltage range (3V~12V), - ——
* High pilot lamp ON sensitivity. O
V. (on)=9mV (Typ).

e Built-in stereo indicator lamp drive circuit. vv v v v \f \/W%O's ) |_°<25
Maximum lamp current: 30mA (continuous). 5Ei| 4 l: 125

« High channel separation: Sep=45dB (Typ). - 3.00

¢ Low distortion IF L ——j g
THD=0.08% (Typ) at V;=200mV. t

* VCO stop and stereo lamp turn off are simultaneously operated by
connected pin 7 to Vcc.

e Minimum number of external parts required.

- |

TYPICAL APPLICATION CIRCUIT

+ +
1wz 3233, = 1000P

-
5K
A
W
1K 9.1K
4
104,
d PHASE l W vco
o—H AF I |
INPUT >—> DETECTOR lDC/ Tz 02 102

)
A\

4| PHASE STEREO
DETECTOR TRIGGER SWITCH Lo
STEREO
-] DpECODER REGULATOR
N\ rL
0 D~) 5 5
s T I= sSw2
_|_§ 8l 18| 4B|aly x 560
8 o1 = 4E§ g 38KHz
3 < < R 2RV Check
< b LED

SW 1: VCO STOP SWITCH
L-CH R-CH SW 2: 38KHz MONITOR SWITCH
OUTPUT OUTPUT vce

Fig. 1
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KA2263

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 12 Vv
Lamp Voltage Viawp 16 \

I
Lamp Current (continuous) 30 mA
I (peak) 50 mA
Power Dissipation Py 500 mw-
Operating Temperature Topr -20~+70 °C
Storage Temeprature Tstg -40~ +125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =8V, f=1KHz, unless otherwise specified)

Characteristic TSymbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lcc Vi=0 11 18 mA
Input Impedance Ri | 33 KQ

) L+R=90%, P=10%,
Maximum Input Level V; (max) THD=1% 550 mv
. L+R=180mV
Channel Separation Sep P=20mV 36 45 dB
J Mono THD1 | V,=200mV 008 | 03 | %
Total Harmonic : - : LiRg(SiV - - r : -
Distortion D2 +hR=150m 0
Stereo TH P —20mV 0.08 %
Voltage Gain Ay Vi =200mV -2.0 0 +2.0 dB
Channel Balance cB V;=200mV 0 1.5 dB
Lamp ON Level Vi (on) | Pilot only 9 15 mvV
Lamp OFF Level Vi (off) | Pilot only 2 6 mvV
Lamp Hysteresis HY 3 L mvV
. 19KHz L+R=180mV 34 ( dB
Carrier Leak - CL o — - -
38KHz P=20mV 42 dB
|
TEST CIRCUIT KA2263
o1 3] 4 5 6 7 [§|_| |_9J CadT, Lo
+ A
10u 8 & = OUTPUT
INPUT Y s Re g: [3 gf Co 47 L.PF
R e 81K 23+ 8T 15 H 0 GuThuT
?3 hat o .46 . I3} odX U
ccan gz’ " o‘l- o CFECFE CF0
7 7
T E co.
Py 100
vce 38KHz CHECK Flg 2
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KA2263 . LINEAR INTEGRATED CIRCUIT

External Components (Refer to test circuit)

1. Input coupling capacitor (C+)
The recommended value is 10uF. If smaller viaues than 10xF are used low frequency separation will worsen, and if larger
values are used pop noise occured high.
2. Low pass filter (Cs, Cs, Ry)
This is the low pass filter for the PLL, which is determined the capture range and THD at low frequency.
3. VCO network (C4, Rz, R7)
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) 47y
9 ‘ ’ *H L.PF — O Output

33K

'L 0015, 19KHz <55d8
; 38KHz <55dB
: /
5. Lamp sensitivity control (Rs)

Lamp on level can be controlled by this resistor.

OUTPUT CURRENT —SUPPLPY VOLTAGE SEPARATION —FREQUENCY

QUIESCENT CIRCUIT CURRENT TOTAL HARMONIC DISTORTION

20 T T 20 ‘ ‘

18 {18 IRBAE
- Vce=8 100
z Zz 10 V;=200mV
o 1 —116 o RL=33KQ
[ i - E 09 L+R=90% %0
o 14 . 14 P=10%
g // é g 08 80 g

- — [ =
g v . 12 3 g o7 » &
5} = o g
£ 10 o BRALE Eos 60 4
O | 2 &
a8} - ,‘ / 08 © 3 05 Sep 50 g
5 J . < 2 N a
g ol A 7 08 B §0.4 y 40 &
K 2 EFos Al a0
5 sl /i 04 o T o
2 | £ o2 i - 20
| — ol S
2 | { 02 o1 0
[ 1 L 0 0 0
3 4 5 6 7 8 .9 10 1 12 13 0 235 10 23 5 1K 23 5 10K
Vee (V), SUPPLY VOLTAGE f (Hz), FREQUENCY
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'KA2263 LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE SEPARATION
TOTAL HARMONIC DISTORTION —NPUT VOLTAGE TOTAL HARMONIC DISTORTION —INPUT VOLTAGE
1000 L T T 20 T ’ ) T T
P i : i
900 | ! | ' ' ; 18 18 |
Vec=8v i i ' = > Vec=8V
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& 500 yo b 0z Z 10 Sep 50 ul
2 I k4 — a:
© 400 / e 083 o8| oo T . 40 B
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20 N Aoz 8 2 o2 f— THD 20
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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.
V. (on)=9mV (Typ). ’

¢ Built-in stereo indicator lamp drive circuit.
Maximum lamp current: 30mA (continuous)

¢ High channel separation: Sep=45dB (Typ).

e Low distortion
THD=0.08% (Typ) at V;=200mV.

e VCO stop and stereo lamp turn off are simultaneously operated by
connected pin 7 to Vcc.

¢ Minimum number of external parts required.

TYPICAL APPLICATION CIRCUIT

9 Sip

21.84

Unit: mm

TV,

0.25

o
o0

2.5 4125
-3.00

f———21.84 —
C 3
t

”

DETECTOR

INPUT o—ﬂ-*—(1)—‘m=/

+ +
- 2133« Z=1000P §
AAA ;‘lﬁ 76KHz
Al W sw2 CHECK
1K | 91K
) ()
\ %4 G
PHASE oC veo 12 2

PHASE
DETECTOR

STEREO
SWITCH

TRIGGER

12

STEREO
DECODER

REGULATOR

SW1: VCO STOP SWITCH
SW2: 76KHz MONITOR SWITCH

OUTPUT OUTPUT

Fig. 1
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KA2263N LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 12 \
Lamp Voltage Viave 16 \Y%
ILA!VIP
Lamp Current (cc;ntmuous) 30 mA
LAMP
(peak) 50 mA
Power Dissipation P4 500 mwW
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =8V, f=1KHz)

I
Characteristic Symbol Test Condition Min Typ Max Unit
Circuit Current lec Vi=0 11 18 mA
Input Impedance Ri) 33 KQ
- L+R=90%, P=10%,
Maximum Input Level Vi (max) THD=1% 550 mvV
Channel Separation Sep L+R=180mV, P=20mV 36 45 dB
THD Mono THD1 | V;=200mV 0.08 0.3 %
Stereo THD2 | L+R=180mV, P=20mV 0.08 %
Voltage Gain Ay V;=200mV -2.0 0 +2.0 dB
Channel Balance C.B. V;=200mV 0 1.5 dB
On Vi (on) | Pilotonly 9 15 mVv
Lamp Level
Off VL (off) | Pilot only 2 6 mv
Lamp Hysterisis HY 3 mvV
. 19KHz L+R=180mV 34
Carrier Leak C.L. ' dB
38KHz P=200mV 42
L P=20mV, L+R=160mV
SCA Rejection SCAge;! SCA=20MV fsca =67KHz 70 dB
V;=200mV
SN SN | t=1kHz, R,=6200 7 dB
Pin 8, Pin 9 | R —33KQ Voc=30V 0.2 0.4
Output Current out LT Voo =80V 1.2 1.8 mA
| Vec=12V 1.4 21
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KA2263N » LINEAR INTEGRATED CIRCUIT

KA2263N
2| [3] [4] 7 I_‘B_, o] cearu
: +[ o LCH
INPUT + 00154 770015, OUTPUT
: 10 Ri g <>R2 R3 Cs 06 -[ Coazu | PF R-CH
+
o X o |7 :bgs1w 50§ ¥ Lad O outpuT
L «
1 - > €= > Re
- 1u <
ce ST 87 238 |e3%| $
33,7 3| % 5K MRRES
[ 177
76KHz C‘°
220K C“ECK * SW: 76KHz MONITOR SWITCH
vce

External Components (Refer to test circuit)
. Input coupling capaciter (C,)
The recommended value is 10uF. If smaller vlaues than 10uF are used low frequency separation will worsen, and if larger
values are used pop noise occured high.
2. Low pass filter (Cy, Cs, Ry)
This is the low pass filter for the PLL, which is determined the capture range and THD at low frequency.
3. VCO network (C4, Rz, R7)
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 R and L channel output load circuits. The recommended circuits are follow.

40mH

e 4.7u
9 ' _T_ H LPF O OUTPUT
33K 0.015u
19KHz <55dB
38KHz <55dB

5. Lamp sensitivity control (R,)
Lamp on level can be controlled by this resistor.
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KA2264 LINEAR INTEGRATED CIRCUIT

FM STEREO MULTIPLEX DECODER 9 sip Uit
The KA2264 is a monoalithic integrated circuit consisting of a phase
locked loop FM stereo demodaulator. It is designed for use in 3V radio
cassette recorder.
FEATURES 2184
¢ Low voltage operation: V¢c =1.8V ~ 5V, o 3
* Excellent space-factor: 9 SIP. N
¢ Minimum number of external parts required. A\ o ‘ 0.25
¢ Easy monitoring of VCO free running frequency is available at | -05 <
pin 6. 254 | E;Azs
-3.00
¢ High pilot sensitivity: V. (on)=9mV (typ). b o284 —
* Led drive current: max lamp current=8mA. £ )
® VCO stop and stereo lamp turn-off are simultaneously operated
by connecting pin 7 to Vcc.
BLOCK DIAGRAM
+ + 1000P
t Hﬂ 233 = 10K o
LPF 19—4WW
1K VCO CONTROL
0, .
INPUT
VCO
WWE AF P OR L {oc 76KHz 2 12
104 56K ——
19KHz <90°
10K
PHASE STEREO
= DETECTOR TRIGGER SWITCH V2
19KHz < 0°
| | steReo 38KHz VOLTAGE
DECODER REG
o ® O—>
L ° o—
- [ Lpr2 560  SW2 :
JEa
ST
swi LAMP GND
L OUTPUT l
COUNTER 220K - Vvee
76KHz CHECK
SW1: VCO STOP SWITCH
SW2: 76KHz MONITOR SWITCH
Fig. 1
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KA2264

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 6 \'
Lamp Voltage Viave 8 \'
Lamp Current I ame 8 mA
Power Dissipation Py 500 mwW
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg —-40~ +125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =3V, f=1KHz, unless otherwise specified)
Characteristic Symbol Test Condition Min Typ Max Unit
Circuit Current e | Vi=0 45 | 80 | mA
Input Resistance Ri 10 KQ
Output Resistance Ro 4.0 5.0 6.0 KQ
Maximum Input Level Vi (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 Mono THD 1 V; =200mV 0.4 1.0 %
. . (1]
Distortion Stereo THD 2 L+R=180mV, P=20mV 0.5
Voltage Gain Ay V; =200mV -6.5 -5.0 -35 dB
Channel Balance CB V; =200mV 0 1.5 dB
ON Vi(on) . 9 15
Lamp Level Pilot only mv
OFF VL (off) 2 6
Lamp Hysterisis HY 3 mv
Capture Range CR P=20mV +3 %
19KHz P=20mV 31
Carrier Leak CL dB
38KHz L+R=180mV 60
P=20mVv
-~ L+R=160mV
SCA Rejection SCARe SCA=20mV 80 dB
fSCA =67KHz
Signal to Noise Ratio SIN R, =6200 82 dB
198
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KA2264 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

B.PF.
19KHz < -55dB
38KHz < -55dB

KA2264 (FM MPX)

HEBRONE
IN  Sw21
o— Ci Ry
+
10p 56K
Re & 220k
Rg €620
C2 2 33y o |R3Q10K
+ 8
=]
-t
C3IZ1 -—
E’ # *C4
Rz < 1K R4 10K
VCO CHECK
*POLYESTER CONDENSER

Fig. 2
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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 freé-running frequency un-

necessary.

¢ Excellent temperature characteristics of VCO: +50°C— +0.1%
(typ)- ‘

* Excellent stereo high frequency distortion. (f=10KHz: 0.06% (typ)).

¢ Excellent distortion: f=1KHz, V;=300mV, mono: 0.025% (typ).
stereo: 0.02% (typ).
* High S/N: 91dB (typ) (mono V;=300mV, LPF).
92dB (typ) (mono V,=300mV, IHF BPF).
¢ High gain: about 8.5dB.
¢ Wide dynamic range: mono 800mV (f=1KHz, THD=1%).
* Good ripple rejection: 34dB (typ).
e Operating voltage range: Vcc=6.5V ~14V .

BLOCK DIAGRAM

16 Dip Unit: mm

1 -

9
OOO0O0nnn=—f hr'
L o

—_— VS

PILOT DET DRIVER

LAMP

osc
COMPAR
T — ATOR
SYMMETRICAL T
VCO STOP

LAMP
TRIGGER

1

REACTANCE
CIRCUIT
FF

| FF
FFE 1 FF I 38kHz 19KHz <90°

FF
19KHz <90° SWITCH

STEREO

1

DECODER
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KA2265

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Power Supply Voltage Vee 16 \"
Lamp Current Iy 30 mA
Power Dissipation Pq 480 mw
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +125 °C
ELECTRICAL CHARACTERISTICS
(Vec =12V, f=1KHz, T,=25°C, unless otherwise specified)
Characteristic Symbol Test Condition Min Typ Max Unit
Circuit Current lee Vi=0 18.5 28 mA
f=100Hz 45
. P=30mV, _
Channel Separation Sep L+R=270mV f=1KHz 40 55 dB
f=10KHz 42
f=100Hz 0.025 | 0.15
Total Harmonic Stereo THD1 | [ o0 L =Kz 0.02 %
Distortion f=10KHz 0.06 | 0.15
Mono THD 2 | Vi=300mV 0.025 | 0.15
Output Voltage Vo V; =300mV 500 730 1000 mv
Channel Balance cB Vi =300mV 0 1 dB
Lamp ON Level, Vi (on) 4 8 17 mvV
Lamp Hysteresis HY 3 ‘ dB
Capture Range CR P=30mV i?g %
: . . V;=300mV
Signal to Noise Ratio S/N Ry =5.1KQ 80 91 dB
Input Impedance Ri 20 KQ
Maximum Input Level Vi(max)| Mono, THD=1% 700 800 mvV
Carrier Leak CL P=30mV, L+R=270mV 31 dB
VCO Stop Voltage VCOsiop 5.5 Vee-3 \
Ripple Rejection RR 34 dB
201
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KA2281 | LINEAR INTEGRATED CIRCUIT

5 DOT DUAL LED LEVEL METER DRIVER 16 Dip —

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 o 18
¢ Suitable for AC level (-16, —11, -6, —3, 0dB)x2. {g P °©
e Capable of driving red/green/yeollow LEDs. T~ s

¢ 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.

e High input impedance.

¢ Minimum number of external parts required.

TYPICAL APPLICATION CIRCUIT

476 047
+

GDs' GD4’ GD3’ GD2’ GD1’

<
4
w
(::
—G

i b —(©—1Ovee

vy vy Wy

R3 R2 R1

(—

4
5]

GD4 GD3 GD2 GD1

RL RL RL L

e ats

Fig. 1
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KA2281 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 Vv
D Terminal Output Current I 30 mA
Power Dissipation Py 600 mwW
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vcc =12V, f=1KHz, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 4 mA
D Terminal ON Voltage Vo lo=20mA 15 v o
D Terminal Leakage Current Io (offy | Vi=0 50 pA
Voltage Gain (Closed Loop) Av 13.47 dB

GDs GDs’ -1 -0 -1

GD, GD,’ -4 -3 -2
Comparator ON Level GD; GD;’ | Ay=13.4dB -7.5 -6 -45 dB

GD, GD,’ —1:3ﬁ -11 -9

GD, GDy’ -19 -16 -13
LED ON Level Difference 86Dy | pDreEDne -1 | o0 1 | B
Input Impedance of Amp R 200 KQ

* Definition of 0dB; when the value of Input voltage is 218mVrms
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KA2281 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATIONS

1. 5 dot dual application

0.47,/50V

’ ’ 1 ' ' 0 Vce
RL RL RL RL RL
INPUT
Ds' |[Da’ D3’ D2’ | D1’
14 13 12 11 10 9
KA2281
3 4 5 6 7 8
INPUT
Ds D4 D3 D2 D1
RL RL RL RL RL
Fig. 2
2. 10 dot mono application
-0 Vvce
< .
RLQRL ¢RL € RLE RL j:HL RL}FRL:IHL RL
D1l Deo] Ds] D7] De Ds] Da] D3] D2| D1

50K

16] [15] [14] [38] [i2] [71] [10] [0
56K 68K

4é°

47416V !

INPUTQ“H"L

UJjJLfH“_[ ?JHGAL}TE;I
10K | 47K

AAA—
vyvvy

aé
O

+
0.47/50V

Vi=833, 741, 589, 417,313, 222, 157, 111, 62, 35mVrms
+7 +5 +3 0 -25 -55-85-115-165/ -215dB

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.

16 Dip

FEATURES

Suitable for AC level meter driver.

Comparator level (-8, -6, -4, -2, 0dB)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.

Unit: mm

047 RL RL RL RL RL
+
VA GDs’ GD4/ GDa’ GD2 GD1’
—{) \Mf % {2) \“/ O
:——66: - + + ¥ b <9 o
jUOK N - o - | E vee
47
i
INPUT , oA We MW W M-
REF VTG Rs R4 R3 Rz R1 J
47 SOURCE
INPUT H= L————
%ok -
22 B " B B L_@j
—(1?— +
@ ® ® G & &
A . GDs GD4 GDs GD2 GD1
047,
RL RL RL RL RL
Fig. 1
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KA2283

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \
D Terminal Output Current Ip 30 mA
Power Dissipation Pq 600 mwW
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =12V, f=1KHz, unless otherwise specified)
Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 4 mA
D Terminal ON Voltage Vou lo=20mA 15 Vv
D Terminal Leakage Current lo (off) Vi=0 50 uA
Voltage Gain (Closed Loop) Ay 13.4 dB
GDs GDs’ -1 0 1
GD, GD,’ -3 -2 -1
Comparator ON Level GD; GD3'| Ay=134dB -5 -4 -3 dB
GD, GD, -7 -6 -5
GD, GDy’ -9 -8 -7
X GD1.5-GD’ 15
LED ON Level Difference AGD:s A= 13.4dB -1 0 1 dB
‘Input Impedance of Amp Ri 200 KQ
* Definition of 0dB; when the value of Input voltage is 218mVrms
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KA2283

LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

1. 5 dot dual application

-0 Vcc
RL €¢RL $RL $RL € RL
INPUT
Ds' |Da' |D3' D2’ [D1’
141 13| |12 (11 10 9
KA2283
3 4 5 6 7 8
Ds (D4 (D3 [D2 |Di
INPUT
47,16V .
0.474/50V
RL$RL $RL $RL $RL
Fig. 2
2. 10 dot mono application
' ’ ' ’ -0 Vce
RLSRL $RLERLSRL RL RLéRL RL$ RL
D1 (D9 |Ds [D7 |De Ds {Ds4 |D3 D2 |D1
14] [13] 2] [11] [10] [9
KA2283

limgl_sgwgm G

Vi=

+6, +4, +2, 0. , —6, -8,

Fig. 3

822, 653, 519, 412, 3227 260, 206, 163, 129 102mVrms
-12dB
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KA2283 LINEAR INTEGRATED CIRCUIT

3. 10 dot dual application with KA2281

© Vcc

RLSRL $RLSRLERL RL$RL SRLERLSRL

D10’'{ D9’ |Ds’ {D7’ |De’
14| [13{ |12 [11] [1Of |9

Ds’' |D4’ D3’ | D2’ | D1’
14| |13] |12] [11] (10} |9

D1 |D9 [Ds |D7 [Ds Ds (D4 |D3 |D2 |D1

47416V

0.474/50V

RLERLERLSRLSRL RLERLERLERLSRL

Vi =830, 660, 524, 417, 331, 263, 184, 130, 73, 4ImVrms
+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 o sip —

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 21.64

* High gain rectifying amplifier included (A, =26dB). o

* Low radiation noise when LED turns on. ]

* Logarithmic indicator for 5 dot LED of bar type. v v I\
(-10, -5, 0, 3, 6dB) v v v }f 05 *|

¢ Constant current output. 254
KA2284: I,=15mA Typ. I_, 21,84 ]
KA2285: I, =7mA Typ. = —

* Wide operating supply voltage range (3.5V ~16V).
¢ Minimum number of external parts required.

BLOCK DIAGRAM

R1 R2 R3 R4 R5

AAA AAA AAA AAA,

AAA
[ Wy v VW VWA W

<

s i
1 2 3 4 5 B )
vee
D1 D2 D3 Da Ds . | NOPUT
10K 1016V
R
® o ® ® AAA.

Fig. 1

b
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KA2284/85 . | LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic 1 Symbol Value o Unit
Supply Voltage Vee 18 Y
Amp Input Voltage Vgs -05~Vce \Y
Pin 7 Voltage Vzs ) 6 \Y
D Terminal Output Voltage Vo 18 \
Circuit Current lee 12 mA
C Terminal Output Current Io : 20 mA
Power Dissipation Pq 1100 mw
Operating Temperature Topr -20~ +70 -°C
Storage Temperature Tstg —40~ +125 ' °C

—11mW/°C is decreased at higher temperature than T, =25°C.

ELECTRICAL CHARACTERISTICS

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

Characteristic Symbol Test Conditions Min Typ Max Unit
Circuit Current lec Vi=0V 6 8.5 mA
D Output Current KA2284 o Vi=0.15V n 15 185 mA
KA2285 5 7 9.5
Input Bias Current ls -1 0 [AA N
Amp Gain Ay Vi=0.1V 24 | 26 | 28 | dB
GD, 12| -10 | -8 |
GD, -6 -5 -4
Comparator ON Level ' GD; 0 dB
GD, 2.5 3 3.5
GDs 5 6 7

*Definition of 0dB; input voltage level when GD; turn ON.
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KA2284/85 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

KA2284/KA2285

1 2] 2] 4 5 6 7 8 LT"

" -0 Vce
b 224116V INPUT
@ ¥ 10K
D1 D2 D3 D4 Ds
- 4 C1 Q
<
10K 1016V $n
77
C2: ACin, 2.2y is used
Fig. 2 DC in, 2.2 is shorted
The recommended value of R at T, (max)=60°C
Vee (V) 8~12 10~14 : 12~16
R(Q) 47 68 91

By changing the time constant C; and C,, 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 Yo a—

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 2184

¢ High gain rectifying amplifier included (A, =26dB). o 3
¢ Low radiation noise when LED turns on. ©
¢ Linear indicator for 5 dot LED of bar type. I\ al 1l 0.05
i >
(0.33, 0.67, 1, 1.33, 1.67) |08 |~
¢ Constant current output. 254 |4 ;:gg
KA2286: |, =7mA Typ. b —21.84 ————
KA2287: I,=15mA Typ. E |
¢ Wide operating supply voltage range (3.5V ~16V).
¢ Minimum number of external parts required.
BLOCK DIAGRAM
R3 Ra Rs
MWy MWy MWy
AMP 8
+
7
3 0 B () @)
2.2V |0 Vee
+H
D3 Da Ds o + o6V H o INPUT
P 10K
R V/d
MWy
Fig. 1
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KA2286/87 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 18 \
Amp Input Voltage Ves -05~Vee \
Pin 7 Voltage Vzs 6 \
D Terminal Output Voltage Vo 18 \
Circuit Current lec 12 mA
C Terminal Output Current o 20 mA
Power Dissipation Pg 1100 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg —-40~ +125 °C

—11mW/°C is decreased at higher temperature than T,=25°C.

ELECTRICAL CHARACTERISTICS

(T2a=25°C, V¢ =6V, f=1KHz, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lcc V=0V 6 8.5 mA
D Output Current KA2286 lo Vi =0.15V > ! 95 mA

KA2287 1 15 18.5
Input Bias Current lg -1 0 A
Amp Gain Ay V=01V 24 26 28 dB
GD; 0.28 0.33 0.40
GD, 0.59 0.67 0.75
Comparator On Level GD; 1 Vs
GD, 1.25 1.33 1.42
GDs { 1.48 1.67 1.87

*Definition of 1; pin 3 voltage when GD; turn on.
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KA2286/87 ~ LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

KA2286/KA2287
1 2 3 4 5 6 7 8 ng_]
vee
. -0
+ 4 C2
> 22un6v INPUT
<€ 10K
D1 D2 D3 D4 Ds
+ 4»
10K et $R
10416V 9
#
C2: ACin, 2.2 is used
Fig. 2 R DC in, 2.2y is shorted
The recommended value of R at T, (max)=60°C.
Vee (V) 8~12 10~14 12~16
R (@) a7 : 68 91

By changing the time constant C, and Co, 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

» 8 Dip Unit: mm
The KA2401 is a monolithic integrated circuit designed for DC motor
speed controllers.
ey — 3
o
FEATURES ,
o
* Suitable for DC motor speed controllers of cassette tape record- N &
er and radio cassette. ©) °
« Excellent stability of each characteristics against ambient L L™
temperature. ““ |" 1.52
* Low quiescent current (0.8mA; Typ).
* Low reference voltage. 92
* Wide operating supply voltage range (4V ~12V).
EQUIVALENT CIRCUIT BLOCK DIAGRAM
L
Vee  47uH <
RTS
Y Rs Motor
C‘P @} &
Vréf
l—-—. COMPARATOR
STARTING CIRCUIT l————— CURRENT MIRROR
%

Fig. 1
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KA2401

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \Y
Circuit Current la 2 A
Power Dissipation Py 600 mwW
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +125 °C
*t<5 sec
ELECTRICAL CHARACTERISTICS
(Ta=25°C, V¢ =6V, unless otherwise specified)
Characteristic Symbol Test Conditions Min | Typ | Max | Unit |Test Fig
Reference Voltage Vref l,=10mA 1.10 | 1.27 | 1.40 \ 2
Quiescent Current id Rm=1800 05|08 12| mA 5
Reflection-Coefficient K Rm; =449, Rm, =330 18 | 20 | 22 3
Saturation Voltage V, (sat) Ve =4.2V, Rm=4.40 1.5 | 20 \' 4
AKK“IAVCG ly=100mA, Vec=4~12V 0.4 %IV 3
Voltage Characteristic X"
Vr::ffmvcc ls=100mA, Vco =4~12V 0.06 WV | 2
AK o
K /Al ls=30~200mA -0.02 Y%o/mA | 3
Current Characteristic
AVref
1Al ls=30~200mA -0.02 %/mA 2
Vref
_AK lg=100mA opfo
‘ » K /AT, T,=—20~ +75°C 0.01 %/°C 3
Temperature Characteristic Vret I Z100mA
AVre . =100m 0/ /0
Vior 'ATe | T.__00-~ 475°C 0.01 %/°C | 2
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KA2401 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 1 TEST CIRCUIT 2
Reference Voltage Reflection Coefficient
© vce
Fig. 2
AVref AVref AVref Fig. 3
Vref, ——/AVcc, /Als | IATa
Vref Vref Vref K AK/ v AK | AK
K 'AVcce, K/A4;——K—/ATa
Ke 14 (SW 2)-1a (SW 1)
12 (SW 2)-12 (SW 1)
TEST CIRCUIT 3 TEST CIRCUIT 4
Saturation Voltage Quiescent Current
©-Vce

Fig. 4
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KA2401 ‘7 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION
vee O
47pH
Rq: Torque control resistance
Rs: Speed control resistance
Fig. 6
BASIC EQUATION

vce

Rm: Internal resistance of the motor
Eo: Back electronic force

K: Reflection coefficient
Em=Im-Rm+Eo

=l1"Rt+I2'Rs

=Vref+(M +lg+ M)- Rt
K Rs

Rt 1 Rt
=Vref{1+— (1+ —)}+Rtlg+—Im
{ RS( K)} 9+

if, Rm=-2t then
K

Rt 1
Eo=Vref {1+ — (1+ —)}+Rt-Iq
{ I:‘S( K)}
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KA2402/3 LINEAR INTEGRATED CIRCUIT

LOWVOLTAGE DC MOTOR SPEED 8 Dip AR—
CONTROLLER
USE . . e
* Speed control or generel-purpose low-voltage compect DC motor for 0 _( —  TJe

microcassette tape recorder, radio cassette, and the equivelent 4

o TS
FEATURES VI |
1.52

¢ Wide operating voltage range (1.8V ~8V),
¢ Capable of making the applicable set compact because of mini- 92

mum number of external parts required and compact package. —_

* Easy to adjust speed. b
¢ Built-in stable low reference power meeting the requirements for —1-

2 speeds. 0.5 &
2.54

* Vref=0.2V (KA2402), 0.5V (KA2403).

EQUIVALENT CIRCUIT BLOCK DIAGRAM

\7

Y

)
/N
75L

AAA,
Wy
AAA
“Wv
AA
Vv
AAA
Wy

ATy
—%v 'AVAv‘v NAAS
Rb Ra Rt
()— +
== 21"
o
vcec
Fig. 1
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KA2402/3

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta =25°C)

Characteristic Symbol Value Unit
Maximum Supply Voltage Vee 10 Vv
Maximum Motor Current Im 700 mA
Power Dissipation Po 600 mwW
Operating Temperature Topr -20~+80 °C
Storage Temperature Tstg -40~ +125 °C

RECOMMENDED OPERATING CONDITIONS (Ta=25°C)

Supply Voltage Vee 18~8 Vv

Operating Temperature Topr -20~ +60 °C
ELECTRICAL CHARACTERISTICS (Ta =25°)
Characteristic Symbol Test Condition Min Typ Max Unit
o KA2402 0.18 0.2 | 0.22
Reference Voltage Vref Vee =3V, In=100mA \Y
. KA2403 0.44 049 | 0.54
Circuit Current lec Vee =3V, Im =100mA 2.4 6.0 mA
Shunt Ratio K Vee =3V, Im =50mA 45 50 55
In=100mA )
Saturation'Voltage V (sat) Vee =3V, Im=100mA 0.13 0.3 \"
Voltage Characteristic AVref In=100mA 0
of Reference Voltage Vref Ve Vec=18~8V 01 oV
Voltage Characteristic AK Im=50, 150mA 0
of Shunt Ratio KM | yoo=18~8V 03 IV
Current Characteristic AVref Vee =3V 0
of Reference Voltage Vref Alm Im =20-200mA 0.005 YolmA
Current Characteristic AK Vec =3V, In =20, 50mA 0
of Shunt Ratio —K/A hn ~170, 200mA -0.07 #/mA
Temperature Characteristic AVref Voo =3V, In =100mA o
of Reference Voltage Vref ATa Ta=-20~+80°C -0.008 HI°C
Temperature Characteristic ﬂ . Ve =3V, In=50, 150mA
of Shunt Ratio K[*Ta | 1,=—20~ +80°C 0.02 %lPC
220
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KA2402/3 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

-O vce
100
& Vs
4
4
sSw 4 Ra
CONT
10K

KA2402/3 —GD—O
ouT

Fig. 2
TEST METHOD
1. Viet : With SW turned on, measure the voltage developed across Ra.
2. lcc : With SW turned off, measure Icc for the voltage developed across resistor 10.00 ohm.
3. K : With SW turned on, measure current |so flowing through resistor 100 ohm

at I, =50mA and current |5 flowing through resistor 100 ohm
at In=150mA, and obtain K by use of the following equation.

K= 100mA
(liso — Iso ) (MA)
4. V (sat) :With SW turned on, set Vcc=Vs =CONT=3V and feed I, =100mA, and measure the voltage developed across

pins 4 and 5.
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KA2402/3 LINEAR INTEGRATED CIRCUIT

Application Circuit 1

vce

O
+
IT 471 iE At
M +
jfﬂa qz Te

KA2402/3

Youi Fig. 3

Unless Rt (max) < K:-Rm (min), the operation become unstable.
Ra must be set as follows: 2KQ (KA2402), 5.1K( (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.
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KA2402/3 LINEAR INTEGRATED CIRCUIT

Application Circuit 2: with stop circuit

vce

A
v

I

=

T 2.2,F

| w Bd

L 14F

KA2402/3

Rt (max) < K-Rm (min) must be observed.
Ra must be set as follows: 2 KQ (KA2402),
5.1KQ (KA2403).

Fig. 4
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KA2404 LINEAR INTEGRATED CIRCUIT

DC MOTOR SPEED CONTROLLER - N

The KA2404 is a monolithic integrated circuit designed for DC motor |__5435_4
speed controllers.

FEATURES

¢ Suitable for DC motor speed controllers of cassette tape record-
er and radio cassette. i

05

135 ‘J“—“— 85

e Excellent stability of each characteristics against ambient “—’H :
temperature. T

¢ High output current. 150 m I.J_”!_

« Low quiescent current (1.3mA: typ). ’ ] =

¢ Low reference viotage. 48—

* Wide operating supply voltage range (4V ~ 12V). @T
1 23

' 1.input2. GND 3, Output |

T

49

h

EQUIVALENT CIRCUIT BLOCK DIAGRAM

vee O— £ '47'H'\
ul
:‘E Rt Motor
Rs
e
‘7'7
(1) 5
h— G/
Vret
COMPARATOR
STARTING CURRENT
CIRCUIT MIRROR
{2)

Fig. 1
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KA2404

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit

Supply Voltage Vee 16 \
Circuit Current Is *2 A
Power Dissipation Py 800 mw
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg —-40~ +125 °C

*t<5sec
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =9V unless otherwise specified)

Characteristic Symbol Test Conditions Min | Typ | Max | Unit | Fig
Reference Voltage Vref I;=10mA 110 | 1.27 | 1.40 \ 2
Quiescent Current Id Rm=180Q 08 | 1.3 | 1.8 | mA
Reflection Coeffici K Rm; =440 16 | 18 | 20 3

eflection Coefficient Rm, =330
AK I; =100mA
[ 0,
” /Avcc Voo =4~12V 0.4 YoV 3
Voltage Characteristic e
AVrer ls =100mA 0.06 %N | 2
vref/ AVee| Voo =4~12v ' °
AK
T Als 13=30~200mA -0.02 %/mA | 3
Current Characteristics
AVref
/Alz | 13=30~200mA -0.02 %/mA | 2
Vref
AK Is=100mA
- 0/ /O
P /ATa T. =20~ +75°C 0.01 %l°C | 3
Temperature Characteristics AVref
re 13=100mA onfo
Vref/ATa T,=—-20~ +75°C 0.01 %/l°C | 2
225

=§§ SAMSUNG SEMICONDUCTOR




KA2404 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 1
Reference Voltage
40
vcec
EE'&O
__®_
. AVref Al
[ ® Vref/ °

Fig. 2

TEST CIRCUIT 2

Reflection Coefficient

vce

220

KA2404

K AK AV AK/A'
A K cc, K 3

K
K a

K

Fig. 3
s (SW2)~(SW 1)
T 1 (SW2)-(SW 1)
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KA2404 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 3

Quiescent Current

O vee
oX (o) |

220 ’ 180

KA2404 e

Id=1l "
K

Fig. 4

TYPICAL APPLICATION

L
O rYY Y\
vce 47pH

AA

E Rt qM Motor

*/4:0
173

__@___

J/;—@‘

KA2404

Rt: Torque control resistance
Rs: Speed control resistance

Fig.5
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KA2404 LINEAR INTEGRATED CIRCUIT

BASIC EQUATION

Vce

LY

AN
vev

w——
Vref (= \

-
r KA2404

/

t
—

2

Rm: Internal resistance of the motor ; Em= :mR?":"‘lsO
Eo: Back electronic force =l Rt+ zlmi | Vret
=Vref+(—-2 +1q —e) ‘Rt

K: Reflection coefficient

=Vref (1+R_s(1+T»+Rt'Iq+TIm
Flg. 6 If. Rm= -T(—tthen

Rt 1
Eo=Vref (1+ ﬁs'(HT)HRt Iq
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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.

e Ground referenced input.

¢ Self-centering output quiescent voltage.

* Low distortion.

* Eight pin dual-in-line package.

L
I
|

8 Dip Unit: mm
8 5 le
i T ——ré
O I S
| B ) | __L

1 43

1

T34

n
Cd
B

SCHEMATIC AND CONNECTION DIAGRAMS

GAIN GAIN

® O

@Vcc

GAIN[ 1 |
-INPUT{ 2 ]

5 )Vour

+INPUT[ 3 |
ano[ 4]

B
Z] BYPASS
E]Vcc

EJVOUT

>
$ 5K q
S
BY PASS@——- l [
4’
S 15K
b3
15K
—AAA AAA AAA
Yy A AL A AL
5K 135K
»
~INPUT @* P
>
> S
$s0x $ 50K
3
+INPUT

Fig. 1

—@GND

TOP VIEW
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LM386 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 15 Vv
Power Dissipation Pq4 660 mwW
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg —-65~+150 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vcc =6V, f= 1KHz, R.=8%, unless otherwise specified)

Characteristic Symbol Test Condition Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 4 8 mA
Output Power Po THD=10% 250 325 mwW
Total Harmonic Distortion THD Po=125mW 0.2 %
Bandwidth BW Pins 1 and 8 Open 72 kHz
Voltage Gain (Closed Loop) Ay 10uF from Pin 1 to 8 46 dB
Input Resistance Ri 50 kQ
Input Bias Current Isias Pins 2 and 3 Open 250 nA
TYPICAL APPLICATION
Amplifier with Gain=50 Low Distortion Power Wienbridge Oscillator

ELDEMA d
CF.S-2154
3V-15mA

n

f=1KHz

Fig. 2
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LM386 LINEAR INTEGRATED CIRCUIT

Amplifier with Bass Boost

vece

10

Fig. 4

FREQUENCY RESPONES WITH BASS BOOST

27

26 -

25

24

. \

Av (dB), VOLTAGE GAIN
N
i

17 i

20 50 100 200 500 1K 2K 5K 10K 20K
f (Hz), FREQUENCY

AM Radio Power Amplifier

FROM
DETECTOR ~,

VoL
10K

Fig. 6

Square Wave Oscillator

4
$30K

AAA

V'V

1)
1: 1K
f=1K
rh He
Fig. 5
FERRITE
—BEAD 2504
o~ 80
a7 =005, SPEAKER
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LM386 LINEAR INTEGRATED CIRCUIT

POWER DISSIPATION-OUTPUT POWER POWER DISSIPATION-OUTPUT POWER
20 20
18 18
Ru=40 Ru=80
16 16
% 14 é 14 1|
o = T |
212 T 22 Vee=16V__L"] }
3 I 2 |/ 1
g 10 cc=12V. H IRT) 1
. ) u 1
n°._ S os Vec =12V -I'
3 It g 3% THD LEVEL,Z ! /
S THD LEVEL:—‘Ho%THD LEVEL™] £ %6 / 7 Vo=V 17 Py
/ - rd
04 - 04 > #10% THD LEVEL ]
Y, — T ie
Vcc=6V - -
02 / 0.2 =TT
0 [
0 01 02 03 04 05 : 0 01 02 03 04 05 06 07 08 09 10
Po(W), OUTPUT POWER Po (W), OUTPUT POWER
POWER DISSIPATION-OUTPUT POWER TOTAL HARMONIC DISTORTION-OUTPUT POWER
S
9 1t
Yoo=tv 2 Focan
08 L1690 ' 3 8| —TtomHz
z /~ ka E
[} /| E 7
g / v ]
a Y2 a
a /
@ 06 4 Q 6
g 9% THD LEVEL ¢ 10% THE LEveL z
E ' Vec=12V ,’ v E 5
H /7 <
g Z
3 B
[ K8
g
a 2
X
[~
1
N_---
o Ay
0 02 04 06 08 10 12 14 16 18 20 0001 001 01 10
Po (W), OUTPUT POWER Po (W), OUTPUT POWER
TOTAL HARMONIC DISTORTION-FREQUENCY VOLTAGE GAIN—FREQUENCY
20 60
18 b
Voc =6V i
z RL=80 50 Cia=10,
8 [ pomtzsmw T a=1087
E Av=26dB (C1s=0)" . ™
Q 14 = N
@ < 40
s, 2]
g 8
H 2 \
E 10 . g 30 I Cia=0 \
: / :
208 s N\
§ Z 20 \‘
T o6 \
g /
g o4 ~—— / 10
=
02 \\ _—
0 0
20 50 100 200 500 1K 2K 5K 10K 20K 100 K 10K 100K ™
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LM386 LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE OUTPUT VOLTAGE SWING-SUPPLY VOLTAGE
6 10 7
. mm/
[ V=0 f A
g s g e 74
0©
E L1 g ] /
o 4 o 80
g u /
2 L g //
g 2
2 s 5 4 ~ 40
=3 o
'?’, 3 / //
< S , /\
£, g 2
8 s
1 0
4 5 6 7 8 9 10 1 12 4 s 6 7 8 9 1 1 12
Ve (V), SUPPLY VOLTAGE Vec (V), SUPPLY VOLTAGE
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KA2101

LINEAR INTEGRATED CIRCUIT

FEATURES

¢ High stability.

e Low harmonic distortion.

vee (B)-

D1
GND

TV SOUND IF AMPLIFIER 14 Dip Unit: mm
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.
12
s B o o O o ?T ré
<+ o 0
© @ o
o . O | ~ o
* Electronic attenuator replaces conventional DC volume. TOOUOTY el
* Differential peak detector requires one single tuned coil. = 152
¢ Internal zener diode regulated supply. l’—— 194 _’i_ .
0 ©
<=
¢ Excellent AM rejection at 4.5 MHz, 5.5 MHz, 6.0 MHz, 6.5 MHz. 05 | %
2.54
¢ High sensitivity 200,V limiting at 4.5 MHz.
¢ Audio driver capability 6.0 mAg.,.
¢ Undistorted audio output voltage 7 Vp.p.
* Minimum undesirable output signal at maximum attenuation.
SCHEMATIC DIAGRAM Closton
lectronic DC
: Volume Control Attenuator Deemphasis
®
Regulated Power Supply )
i T
F R2 .
$ Q;l M- Do 1938 r-é *Da 2 %Rs
R11
5 Qs
R13
A Audio output
- $

Sound input (2)

R34

AAA

Sound input @

AAA
vy

Audio
input

Tone
control

<
R37 §

200

Audio
output

IWi4

Detector Tune
®

ﬁ SAMSUNG SEMICONDUCTOR
w
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KA2101  LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Input Signal Voltage (Pin 1, Pin 2) Vin +3 \Y
Power Supply Current (Pin 5) Is (max) 50 mA
Total Power Dissipation Py 625 mw
Derate Above T,=25°C 5.0 mW/°C
Operating Temperature Topr -20~+75 °C
Storage Temperature Tstg -65~ +150 °C

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc =24V)

Characteristic Symbol Test Conditions Min | Typ | Max | Unit |Test Fig
Regulated Voltag (Pin 5) Vs 10.3|11.5}12.2 \'
DC Supply Current (Pin 5) Is Vee=9V Rs =0 10 | 13 | 24 | mA
Quiescent Output Vtg (Pin 12) Vi 45 | 51 | 5.8 \" —
. - Vin =10mV _

AM Rejection AMR t,=45MHz, Af= + 25KHz 40 | 55 dB 4
Input Limiting Threshold Voltage Vi (lim) fo=4.5MHz, Af= £ 25KHz — | 200 | 400 | uVrms 4
. Vin=10mV f, =4.5MHz, _

Recovered Audio Output Voltage , V. (AF) Af= + 25KHz 0.5 |0.90 Vrms 4
Output Distortion THD Vin=10mVrms — 09| 2 % 4

Input Resistance (Pin 1 & 2) Ri (IF) f=4.5MHz — |17 | — KQ
Input Capacitance (Pin 1 & 2) Ci(IF) f=4.5MHz - 4 - pF
Output Resistance (Pin 9 & GND) R, (IF) f=4.5MHz ) — (325| — KQ
Output Capacitance (Pin 9 & GND) | C, (IF) f=4.5MHz — | 75| — pF
Output Resistance, Pin7 R, — |75 — | ke
Pin8 — | 250 | — Q
Volume Reduction Range DC Volume Control = oo 60 | — | — dB 4
Maximum Undesirable Signal _ ’
(Note 1) 0.02| 1 |mVrms 4
Audio Amplifier Voltage Gain A (AF) Vin=0.1Vrms, f=400Hz 175205 — dB
Total Harmonic Distortion (Pin 12) THD Vo =20Vrms, f=400Hz — | 15| — %
Output Voltage (Pin 12) ' THD=5%, f=400Hz 2 | 84| — | Vims
Input Resistance (Pin 14 & GND) Ri (AF) f=400Hz : — |70 | — KQ
Output Resistance (Pin 12 & GND) R, (AF) f=400Hz — | 270 | — Q

* 100% FM, 30% AM
Note 1. Undesirable signal is measured at pin 8 when volume control is set for minimum output.

- .
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KA2101

LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

A. 1.5 Watts Output

'L 472Z
19v I

Q102
KSD261-0Y

1004F
Fia Jar

191 [2] [3] [4
1.9V 223M
MF 16
R
| 1223 i
1—=—=—IT1
| 1
i | 3
Jd <
7

SIF Input (45MHz)

Fig. 2
B. 0.8 Watts Output
vce =24V
Rs
3900 DC VOLUME
w CONTROL
00 NC dosu 001,
: 5“; 50K I Deemphasis
5 11 6 7
F [of D 8
SOUND "
TRANSFORMER } ”
| T 15 _'
45MHz o |
INPUTCI%gl I A B E 12
[ | 1
L2
0054 34 9 0 13
*L1=16xH NOMINAL P
Q (UNLOADED) > 501 66p 033,
Ctand L2
Component Values are to be 12p 25K TONE
selected at the discretion of the designer CONTROL

Fig. 3

vee-1
Rs=

0.030

A: IF AMP

B: FM DETECTOR
C: ATTENUATOR
D: BUFFER

E: AUDIO DRIVER
F: REGULATOR

B+

80 VOLTS

80
1K

KSC1507
36

+ 22u
- 16V
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KA2101

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 1

Vce 24V

AM SG
fo=4.5MHz
30%

FM SG
fo=45MHz
Af=+25KHz
fm=400Hz

TEST CIRCUIT 2

AF signal
oscilator

Fig. 4

AF Volt Meter
and
Distortion
Analyzer

AF
Volt Meter
Distortion

" Analyzer
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KA2101 LINEAR INTEGRATED CIRCUIT

AM REJECTION DETECTED AUDIO OUTPUT

“L L I " R A
! i |
Pt f ' Ll L
fo-45MHz / il +25KHz Deviation P
100% FM ,
50 [T 30% AM / 1 ‘*: K 8 T
/ il a !
H / T 3 | !
B / | o i
E 40 1 ‘ 3600 H |
g .
2 / 1 i g |
[ i 2 L mERl
2 T bl 3 /
20 il 00
|
1 i
10 ‘ I
001 00300501 0305 1 35 10 3050100 001 00300501 0305 1 35 10 50 100
Vi (mV rms), INPUT VOLTAGE Vi (mV) INPUT VOLTAGE
AUDIO AMPLIFIER THD IF AMPLIFIER AND DETECTOR THD
6 25 T [
© I
f=400Hz Mod f=1KH

z
| _+25KH/Deviation

»
o

&

=
=3

~

N\ |

THD (%), TOTAL HARMONIC DISTORTION
[~
THD (%) TOTAL HARMONIC DISTORTION

I
|
: !
, / 05 RN : |
-
7
b I ‘
7 | T
Il T
0 1 AN
001 003005 01 03 05 1 35 10 001 00300501 0305 1 3 5 10 3050100
Vo (Vrms), OUTPUT VOLTAGE Vi(mV, rms) INPUT VOLTAGE
GAIN REDUCTION OF ATTENUATOR IF FREQUENCY RESPONSE
120 130
120
10
100 P
// 100
/ =z 9%
— 80 z
g / & w
z w
<] Sn
5 60 fart
2 / S e Q
w a N
z / I
zZ . N
) S a0
30
20 / 20
10
v
0 | 0
1 35 10 30 50 100 300500 1000 1 03 05 1 3 5 10
f (MHz), FREQUENCY
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KA2102A LINEAR INTEGRATED CIRCUIT

TY SOUND SYSTEM 14 Dip H.S

Unit: mm
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.
Le
* Wide power supply range, 9V ~18V =7
2.4 Watt, at Vcc =18V, R, =82 (For 17 TV) i
1.2 Watt, at Ve =12V, R =8Q (For 12” TV)
e |inear volume control
® Low harmonic distortion
o Differential peak detector
e Enough attenuation (Typ, 80dB) by squelch circuit
TYPICAL APPLICATION CIRCUIT
—AY Vi
00154 A S°”:‘:pﬂ§"”e' + ovee
De-emphasis /; 001uF 2204F
100;4
22K G >
VOLUME SIF stage Supply voltage
CONTROL VR for sound power stage
’ 5K Electronic Voltage
attenuator Regulator
2700 0.1
- lnput co:l
M
Squelch =1 petector

-d
FM Det. coil

Fig. 1

=§§ SAMSUNG SEMICONDUCTOR  /

242



KA2102A

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage (Pin 10) Vio 20 v
Supply Current (Pin 10) l1o 1 A
Supply Current (Pin 5) Is 100 mA
Input Signal Voltage Vi 3 Voo
Power Dissipation Pas 0.8 (T.=75°C) free air w
Power Dissipation Pa2 1.4* w
Operating Temperature Topr -20~+75 °C
Storage Temperature Tstg -40~ +150 °C
* Printed Circuit Copper Area 50x50mm?
ELECTRICAL CHARACTERISTICS (Ta=25°C)
1. IF STAGE (Vcc =12V, Rs =1009, V14 =1.3V, fo=4.5MHz, fm=400Hz, f=+25KHz)
Characteristic Symbol Test Conditions Min Typ Max Unit
Pin 5 Voltage Vsa 7.5 8.0 8.5 v
Pin 5 Voltage Vss Vce =18V, Rg =330Q 7.5 8.0 8.5 \'
Pin 10 Current l10a No Input Signal 14 19 24 mA
. Vce =18V, Rg =330Q
Pin 10 Current l108 No Input Signal 16 28 35 mA
IF Limiting Voltage Vi (lim) Voar (Vi=10mVrms). —3dB — 200 400 | uVrms
Detector Output Voltage Voar Vi=10mVrms 300 360 — mvVrms
Detector Distortion THD; Vi=10mVrms — 0.7 — %
0 =
AM Rejection AMR AMMod 30% fm=400Hz | _ .5 | _55 | — | 4B
Vi=10mVrms
Maximum Attenuation ATTmax Via -60 -80 — daB
2. SOUND POWER STAGE (Vcc =12V, Rs =100%, R. =8, f=400Hz, Rg =600%)
Characteristic Symbol Test Conditions Min Typ Max Unit
Sound Stage Voltage Gairl Gwar Vi=30mVrms 33 37 41 dB
Sound Output Power PoA THD=10% 0.9 1.2 — w
Vee =18V, Rg =330Q _
Sound Output Power PoB THD = 10% 2.0 2.4 w
Sound Output Distortion THDA Po=0.5W — 0.6 2.0 %
Sound Output Distortion THD,s | Yoc=18V. Re=3300 — |05 | 20 | %
P, =05W
Over All Sound Output Distortion P, =05W _ o
(IF + Sound Power Stage) J THDs Vi=10mVrms 15 4.0 &
243

L)
=§-= SAMSUNG SEMICONDUCTOR




KA2102A LINEAR INTEGRATED CIRCUIT

3. TYPICAL DATA

Characteristic Symbol Test Conditions Value Unit
Pin"10 Current J o THD24=10% 200-210 mA
Pin 10 Current l1o THD2s =10% 270-280 mA
Sound Output Power PoA THD=3% 1.1 w
Ve =18V, Rg =330Q
Sound Output Power PoB THD=3% 2.0 w
Sound Stage Band Width BW -3dB 50 ~ 50K Hz

TEST CIRCUIT
a7 e
AF SG ' o T
o & Gain=60dB
g = P ©
f=400Hz
0.01p o
s . VCC 12V or 18V
IF SG
f=45MHz E\P
+
2 220p
DC volt
m meter Frel
AC volt
meter
Distortion
DO it “RB meter

meter . vce 12V: 1009
Vcce 18V: 3300

Fig. 2
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KA2102A

LINEAR INTEGRATED CIRCUIT

POWER DISSIPATION
' |
|
Printed Circuit Board thick t=1.5mm
Copper thick t=30x
3

Po (W), POWER DISSIPATION
N

1~ ""FREEAR

N
50x50 (m’\
\ 7

Ta (°C), AMBIENT TEMPERATURE

SUPPLY CURRENT

Icc (mA), SUPPLY CURRENT

o 2 4 6 8 10 122 14 16 18 20

vec (v), SUPPLY VOLTAGE
TOTAL HARMONIC DISTORTION
20

16 |-1KH|1

14 cc=12VI

THD2 (%), TOTAL HARMONIC DISTORTION
3
~—
\ﬁ\

8 {
6 / vee .1"ev /
4 T
/

2 /// //
0 —

0 05 10 15 20 25

Po (W), OUTPUT POWER

g & g & g

Voar (mV, rms) ,DETECTED OUTPUT VOLTAGE

o

Po (W), OUTPUT POWER

GAIN REDUCTION (dB}
L TP
-

|
~

DETECTED OUTPUT VOLTAGE
U'U ||{|||{ |||]III TTTTI
| ' |
L Wu!’ L“'IHL | |..1.1ﬂ._#l’rl.|r
] fo=45MHz H_ ‘_l_‘;;; . _L_'_!,:
AT
+- fm=: z =T =1 T
| A!-tZSKHz | | ! ”” | T
\T/|!=1O|r|1\ers i .Tl" ! y '”H | \, |% “i
i 0 R
Tl NI |
14 i - I.]'!,U..l
I |1
’ LT
- Ll
! "il"“
LU 1T
0 10° 10 10° 108
OUTPUT POWER (AUDIO AMPLIFIER)
|
N Vcc=1ﬁ
/ =1KHz
THD=10% ! !
Vec=12V
y
4 HD 10%
10 30 50 100 300 500 1000

ViaF (mV, rms), INPUT VOLTAGE

FREQUENCY RESPONSE (AUDIO AMPLIFIER)

Il'i” I' m | il [T

dl/rﬂi | J\'ln;l

’| I !||I

!f - N
/! . | \
il [ ]
N | | IR i
\ \ T o T
L R A SR
LU l | l |Hi“1

10 10% 10° 10* 105

1 (Hz), FREQUENCY
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KA2103L LINEAR INTEGRATED CIRCUIT

SOUND MUTE SYSTEM FOR TV 8 Sip Uit mm
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.
21.84
S

FEATURES s 5

w
¢ Wide operating voltage range. =t
* Small shock noise at the time of power on/off. Y VW w Yv ! .[ 0s |2 0.25
* Good noise sound muting characteristic. 2_'54—JL 125
e Capable of being connected to the other IC directed. ‘ 3.00
* Collector open output. ir 21.84 m|
¢ Minimum number of external parts required. . 1
BLOCK DIAGRAM

vee
G\\’I
H.S §
o HS COMP. DC CONT. __83 OUTPUT
BT ° DETECTOR VOLTAGE

L.PF

© —C

GND COMPARATOR
VOLTAGE

Fig. 1
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KA2103L LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vece 15 Vv
Comparator Differance Veome 6 \Y
Power Dissipation Pd 80 mW
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=12V)

Characteristic Symbol Test Condition Min Typ Max Unit
Quiescent Circuit Current loc 3.5 5.0 9.0 mA
Input Threshold Voltage V (HS) 7.7 8.0 8.3 \
Input Threshold Voltage V (FBT) 3.7 4.0 4.3 \
Output Saturation Voltage V (sar) . — 0.33 0.7 Vv
L.P.F Output Current lo1 0.5 0.8 1.5 mA
Comparator Voltage Settling Range BVa 2 3 8 \
Comparator Voltage Settling Range BVg 7 9 11 \

=g SAMSUNG SEMICONDUCTOR 247



KA2103L

LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

KA2103L
1 2 3 4 5 6 7 8 9
47K
FBT 0——AAW——— 0 HS
é L
* 0.224F
VG O]
o
MUTE OUT /ﬁ /
Note
25 ~ 30Vp,
FBT : Fly back transformer (C.RT. Heater line) 5 ~30vee
(Television set F.BT voltage=25 ~ 30Ve.p) —
Vce: D.C 12V - (FBT SIGNAL)
Mute Out : Sound IC Audio signal input
(Active: High)
H.S : Horizontal Sync (KA2153 Pin=37) 8.2-87VP-P
(Television set H.S voltage=8.2 ~8.7Vp)
(H.S SIGNAL)
r_ - - -— - - - - -
FBT HEATER PULSE
HS PULSE ,
inininiaininininininininisininiyiiniy ninlniyl
—_ - - - - N S N S | 1 6 8 0 O
< AUDIO SIGNAL
MUTE OUT SIGNAL
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248



KA2104 LINEAR INTEGRATED CIRCUIT

AUTO POWER OFF AND SOUND MUTE o Se —
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.

21.84

FUNCTIONS

— Horizontal Synchronizing State Detector.

o) >
— Comeparator. v v v V v vv . ! 3 I
— Open Collector Output. ,g‘; ’

— Auto Power off control.

e —21.84
4

L

H
j

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

MUTE OUT RELAY

© ©-
vce (1[\(*

IN1 (2)—
G

DETEC- l\ MUTE- l\ POWER-
TOR lﬂ”y CONT lj/l% CONT

GND C?
~ )L\

N\ &
LPF TIME DELAY

Fig. 1
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KA2104

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

=§§ SAMSUNG SEMICONDUCTOR

Characteristic Symbol Value Unit
Supply Voltage Vee 15 \
Comparator Difference Vcome 6 Vpeak
Power Dissipation Pd 600. mwW
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =12V, unless otherwise specified)
Characteristic Symbol Test Condition Min Typ Max Unit
Quiescent Circuit Current lec Vee =12V 5.0 7.0 9.0 mA
Vth1 (p2) | Vpin3=5V 75 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 — 05 1.0 \Y
Output Saturation Voltage -
Vsat2 (p9) | Vpin2, 3=0V — 0.3 0.5 \
L.P.F Output Current I(L.PF) | RL=150kQ 50 80 100 A
Time Delay Output Current 1(T.D) RL =150k 50 80 100 uA
250



KA2104 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT
KA2104
1 2 3 4 5 6 7 8 9
A) A1 St S2 A2 S3 A3 Sa
Vi V2 150K 47K 150K 47K
m
vee=12V o
Fig. 2
TEST METHOD
Item S1 S2 S3 S4 Vi V2 Test Point Test Method
lcc X X X X — — Pin 1 Read A1
Vih1 (Pin 2) ON ON X X adjust 5V vV, 2 At Pin 4 High
Vih2 (Pin 3) ON On X X oV adjust V3 At Pin 4 High
Vsati (Pin 6) ON ON ON X 9V 5V - Pin6 Read Pin 6 Vig.
Vsat2 (Pin 9) ON ON X ON oV 5V Pin 9 Read Pin 9 Vig.
ILPF ON ON X X 9V 5V Pin 4 Read A2
ITD ON On b X 9V 5V Pin 8 Read A3
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KA2104 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT 1

KA2104
1 2 3 4 5 6 7 8 9
>
43K 3;
vce 00—
+ +
sk F,, 2 ——o MuTEOUT
HS O——— ] Rt ct
vee
FET O 77 /77
*Note
1. This application circuit is suitable for NTSC TV
(VHs ; above 85Vpeak, Vrar: - above 28Vpeak)
2. The time of power control output can be adjustable by external Rt and Ct. RELAY
Fig. 3
TYPICAL APPLICATION CIRCUIT 2 POWER LINE
KA2104
1 2 3 4 5 6 7 8 9
vcc 0——«—
R ‘: - ‘:R o iy R e >
1 Flz:> = :, 3 %2 4 Rs :Ca .
L O MUTEOUT
FBT
HS o :
erduad /7L7 m /7

RELAY
*Note

1. This application circuit is suitable for PAL TV
(Vus: below 8Vpeak, Vegr: above 28Vpeak)
2. The time of power control output can be adjustable by external Rt and Ct.

POWER LINE
Fig. 4
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KA2105 LINEAR INTEGRATED CIRCUIT

LIMITER AMPLIFIER AND DETECTOR FOR A

9 Sip Unit: mm
TV SIF
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.
.84
— 21.8
o) 3
FEATURES _
* Detector with single tuned coil v v v v v v v 1 ! 05 § 0.25
e Excellent a rejection ratio; 50dB (Typ.) e | 3408
* Wide supply voltage range; Vcc =8-15V - -3.00
¢ Minimum numbers of external parts requires. fr o218 #———‘9
BLOCK DIAGRAM
vee
I
¢/
REGULATOR AMP 9)——-—
DETECTED
/ ouTPUT
L.PF DETECTOR
5 f.,\ /8\
\J O/ G/
—rrvyvy o |
TUNED
GND TANK
I j‘: DE-EMPHASIS
253
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KA2105

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Va4 15 \'
Input Voltage Vo 0.7 Vims
Power Dissipation (Note) PD 625 mwW
Operating Temperature Topr -20~ +75 °C
Storage Temperature Tstg -55~+125 °C
Note: Depated above T,=25°C
ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=12V)
Characteristic Symbol Test Conditions Min Typ Max Unit
Supply Voltage Vee — 8 — 15 \
Supply Current loc — — — 25 mA
Output Terminal Voltage Vo Vin=0 — 5 — \"
Detected Output Voltage Voo F=45MHz, FM=400Hz+25KHz | 0.8 — 1.6 Vims
Total Harmonic Distortion THD Vin=100MV
Limiting Sensitivity Vin (In) —3dB 0 the Max, Output — — 500 | @Vrms
VIN =100Mvrms,
AM Rejection Ratio AMR FM 25KHz, 400Hz — 50 — dB
AM M=0.3, 400Hz

paralellnut | ip F=45MHz — |17 = | ke
Input Impedance |

Parallel Input | o F=4.5MHz — | 4 | = | pF

Capacitance

parallel Output | Rop | F=asMHz — | 2 | — | ke
Output Impedance esistance

Parallel Output | oop F=4.5MHz — | s | = | P

Capacitance

254
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KA2105 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 1 oo
o
' L
" Y YY)
22,F TX 001,F
Bl
82pF
2pF L=13uH
QL=56
i l
inpuTO——]| }——1——@——
s 20K
3 00mm KA2105 W 0 ouTPUT
10Kohm 3
== 001F == 001p == 100pF
oo m 7
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KA2105 LINEAR INTEGRATED CIRCUIT

VOD—VIN Vo—t
20 2
0dB=0.77V ™ 0 0dB=1.0V
o
i
g ° &
s 2 -2 \
> =
g / S
g / FM=400Hz n \
g FM=2+25KHz DEVIATION g -4
2 AM=30% AMPLITUDE MODOLATION g
z 7 e
= = -6
2 2
8 4 5
& S -8
g~ )
w
= -10
—
AM N~
-60. _ -12
20 40 60 80 100 120 05 1 3 5 10
INPUT VOLTAGE Vin (dBy) FREQUENCY (MHz)
Voo—Vce
10

fm=400Hz ‘
FM=26KHz DEVIATION

——
/

|

RECOVERED OUTPUT VOLTAGE Vo (Vrme)
o o
K &

4 8 12 16
SUPPLY VOLTAGE Vcc (V)
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KA2106

LINEAR INTEGRATED CIRCUIT

DUAL SOUND MULTIPLEX FOR A TV SIF 16 Dip

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; V¢c=8-15V

¢ Minimum numbers of external parts requires.

BLOCKDIAGRAM

Unit: mm

DE-EMPHASIS

O,
‘ LPF DETECTOR
16
RFIN
l\ DETECTED
AMP 9
REGULATOR UTRUT
__< ) W e
vee ar \"P vee
REGULATOR AP .
DETECTED
OUTPUT
v DETECTOR
RFIN LIMITER L.RF
AMP
2 /j\;
4 5 6 7
TUNED ii I \I
GND TANK ; ;F DE-EMPHASIS
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KA2106

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T =25°C)

Characteristic Symbol Value Unit
Supply Voltage Vs, Via 15 Vv
Input Voltage Vi, Vs 0.7 Vims
Power Dissipation (Note) Pd 1,250 mw
Operating Temperature Topr -20~ +75 °C
Storage Temperature Tag -55~ +125 °C
Note: Depated above T,=25°C
ELECTRICAL CHARACTERISTICS (Ta=25°C, Vec=12V)
Characteristic Symbol Test Conditions Min Typ Max Unit
‘Supply Voltage Vee — 8 — 15 \"
Supply Current lec — —_ - 50 mA
Vg
Output Terminal Voltage v Vin=0 — 5 — \Y
A .
Detected Output Voltage Voo F=45MHz, FM=400Hz+25KHz,| 0.8 — 1.6 Vims
Total Harmonic Distortion THD Vin=100MV
Limiting Sensitivity Vin (In) —3dB 0 the Max, Output — — 500 Wims.
VIN = 100Mvris
AM Rejection Ratio AMR FM 25KHz, 400Hz — 50 — dB
AM M-0.3, 400Hz
;a"‘i'"te' Input | pip F=4.5MHz — 17 — | ke
Input Impedance esistance
Parallel Input | o F=4.5MHz — | 4 | — | pF
Capacitance
Output Impedance | oot QWP | Gop | FeasMHz — | 8 | — | FF
apacitance
258
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KA2106 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

0014F :B -E,ZWF 12pF 22 = 0014 _DﬂZOpF
001F 22uF [+ r §
: 3 10Ke
I Mo 1 3
INPUT 500

2KQ  OUTPUT

R (o) (2 (3) (11— (10) (-
-—O—O—O—O—O—O—
KA2106

) () () =) () ()

- &) \T & > Y )
—0
00‘[/": OUTPUT
I AW s g
INPUT 500
oF=E X == TE00UF  Smi2oF = 100pF
22uF |+ 001,F
moomomom moom 7
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KA2106

LINEAR INTEGRATED CIRCUIT

Vob—VIN Vo—f
20 2
0dB=0.77V ™ 0 dB-10V
o
2 I
g ° g
s o -2 \
I T
I / S
E / FM=400Hz w \
2 FM=125KHz DEVIATION g -4
z AM=30% AMPLITUDE MODOLATION g \
2-20 2
5 5 -6
o a
2 f \ 5
I [
¥ v -8
3-40 )
b
« -10
—
AM \L/ \
-60 -12
20 40 60 80 100 120 05 1 3 5 10
INPUT VOLTAGE ViN (dBy) FREQUENCY (MHz)
Vob—Vce
10
— [ fm=400Hz
g FM=26KHz DEVIATION
b
3 17 —
>
8
<
5
53
5 08
o
=
2
)
o
w
[
L o
: J }
w
(3
0 l
8

12
SUPPLY VOLTAGE Vcc (V)
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KA2130A LINEAR INTEGRATED CIRCUIT

TV VERTICAL DEFLECTION SYSTEM 10 Sip HIS Unit
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 Py
signal and outputs the vertical deflection current with the single chip. 3.25

/f
e

FUNCTIONS

¢ Vertical synchronization circuit. @) O
* Vertical oscillation circuit.

* Vertical saw-tooth shaper. ! UU U U U U L
¢ 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 Ae.).

¢ Built-in adjusting circuit for flyback time.

¢ Easy mounting on printed circuit board.

TYPICAL APPLICATION CIRCUIT

. . . o
V.HOLD 1 100, 25v Power supply | Clamping circuit | VGG 9~ 18V
1& 12 il =
)j,( for blanking pulse > 319 "‘E
5 P05 9|
R3g w2
20k ¥ f T $
(Tantalum) £
1. 25V T+ SYNC] 5
R1 R2 = & P > 2KB' g
. osc 200 VR3| g
Composite 10p Ov: ., VLNl o
synchronization G1== co == 10V H
i C7
P+
; 8?3 j: +22u 10V
(Tantalum)
17 cé
A : 1t
b W22, 10v
Rs \2/32'3 (Tantatum)
56K
Fig. 1
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KA2130A

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 20 \'
Output Current lop 2 Ap-p
T 15 (Ta=+75°C)
Power Dissipation P With aluminum heatsink w
2.15 (Ta=+75°C)
Power Dissipation Pa2 With aluminium heatsink w
(31.6x31.6x1mm t)
Operating Temperature Topr -20~+75 °C
Storage Temperature Tstg -40~ +150 °C
ELECTRICAL CHARACTERISTICS (Vcc =12V, Ta=25°C)
Characteristic Symbol Test Conditions Min | Typ | Max | Unit |Test Fig
Circuit Current lcc No mpyt signal and no load 15 | 30 | 46 mA 2
condition
Output Terminal Voltage Vn No m_upt signal and no load 56 | 6.0 | 6.4 v 2
condition
Synchronization signal )
Vertical Oscillation Frequency fv voltage applied at terminal — 150/60| — Hz 2
5is 1.3 Vpp
g . Oscillation capacitor, 1uF
Free-running Frequency fvo (Tantalum) resistor, 38.1KQ 53 | 60 | 67 Hz 2
With specified integration
Pull-in Range fo circult, applied voltage of | _ 451 45| _ | 1 | 3
synchronization signal is
1.3 Vpp at terminal 5
Frequency drift from
Drift of Free-running standard frequency
Frequency vs. Power Afvo (fvo 60 Hz at Ve =12V) vs. — — |+1.0| Hz 2
Supply Voltage power supply voltage
(Vec=12+2V)
Deviation from the
- r range for pull in _
Deviation of Pull-in Range A (at Voo =12V) vs. power _ — |4+30| Hz 2
vs. Power Supply Voltage
supply voltage
(Vec=1212V)
Output Saturation Voltage Vsat Output current: 0.7A — 13| 1.6 v 2
. Oscillation capacitor,
Output Pulse Width of To 14F (Tantalum) 300 | 420 | 600 | usec | 2
Terminal 4 .
resistor, 38.1KQ
262
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KA2130A LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT
DC Current Mater
OZ°°1:SW1 C
< N
VR, 1 F 1; 05Q To Oscilloscope
20K T a7, Dy: 2.70
-~ L: 5.
SW3 22004F 3mH
3
(ST\?VT‘""“"‘) W To Oscilloscope
Q/ O‘Hi and Digital
A 001uF == Volt Meter
3 N 8.2K
To Frequency Counter SRS
18]
10uF To Frequency Counter

. L 12v
Integrating Circuit
e —< 20K
| I $ 'K g 4 <
0047 T2 & Adjusting Variable Resistor
+ =4 for Vertical

15K 33, Synchronization Level

T Vertical Synchronization
1.3Vp-p Signal

TR1 KSA733
TR2 KSC945

Fig. 3
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KA2131 LINEAR INTEGRATED CIRCUIT

TV VERTICAL OUTPUT CIRCUIT 10 Sip HIS

The KA2131 is a monolithic integrated circuit designed for vertical out-
put stage in color television receivers.

Unit: mm

75

BT

FUNCTIONS : ~

« Driver stage. j _"I

e Qutput stage. .

e Flyback generator. @) O i.’:
I

2
5

¢ Pulse shaper.

FEATURES *MUM L vﬂ e

* Low power consumption, direct deflection coil driving capability l___25‘4
(Flyback voltage two times as high as supply voltage is supplied /———:
during flyback period only).

¢ High breakdown voltage: 60V.

BLOCK DIAGRAM
NC AMP voltage vce 24V

Vertical Sawtooth

Input C) Drive Output Fly back ( Fly Back
(Vertical & stage stage generator 8) Flysa

OSC Signal)

e’

Pulse
shaper

)\ Ve L —

1 5 2 10
GND \/ O/
DRIVE Output Vert Output NC

Fig. 1
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KA2131 | LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 27.6 \
Vs 60 \
Circuit Voltage Ve 2.5 v
\' 1.3 \'%
Supply Current lec 250 mA
Circuit Currnt l 500~ +500 MAes
lg -500~ +500 mA,,
Operating Temperature Topr -20~ +150 : °C
Storage Temperature Tstg -55~ +150 : °C

ELECT RlCAL CHARACTERISTICS (Vcc =24V, T.=25°C)

Characteristic Symbol Test Conditions Min Typ Max Unit
Deflection Current lyp-p Sw:2 860 930 1000 | mA,,
| 1 2 - 7 A
Deflection Current Linearity Aly (+) SW 5 5 | MR
Aly (<) SW:1 22 — 85 mAg,
Deflection Current vs. _ 700 _ o
Operating Temperature AlyfTa Ta=-20~+70°C -15 15 %
Center Voltage Vmio SW:1 121 12.6 131 \
Flyback Pulse Amplitude V(FBP) SW: 1 47 \
Flyback Pulse Width teap SW: 1 850 920 980 psec

2K 75K

Ve=24V i 13! ;' ‘n®
Quiescent Circuit Current loc V=24V 910Q 7 13 22 mA
V7 =0V

Vi=Ve=24V,pin; =560 |
. Viz V=03V, V; =0V 2.7 3.7 \%
Output TR Saturation Voltage -
V, Vi=Vgo=24V, piNz.4 =56Q _ 0.6 1.0 \
V=13V, V; =0V
Saturation Voltage Vs Vs =24V, Rpins o =1.2K0 — — 0.5 %
V7 =0V
Thermal Resistance Rth (j-c) — — 12 °C/W
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KA2131

LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

KA2131

T 2] Ls_mju 7T 57 (3] [o]

) Vertical pre
+ - driver signal
100, 35V
220p
1aa| Vet O Vec=24V
somH| DY RMIZ
AAA 3'3.K AA 27K
+VVV +07477V
2200; f_ el
o5y T 25V
% M Input (Vertical
MW WA AC.DC 50K 1K OSC Signal)
11/2W 2.7KQ Feedback ==0,022,
i '
10p 25V
Fig. 2
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KA2131 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

KA2131

1] L) 3] e 18] [ef Lz] [8] [o] Lo
NC ’ NC
o~
H—
1004F 35V |
f j¢— —0 24V
220pF | RMmiz
(FBP) | r |
Oscilloscope ~ p--—- —] :—,' N \
3 N !
DY E— i1 L =3 g :
| FBP,
180 L( —_ l —4 Oscilloscope
30mH !
Digital VMID
Voltmeter T
2200,F
25V -
| - |
Oscilloscope -y_(p_p_) A
Aly/Ta
-t
10uF 16V
| O
aly ) g %E vee 12v
I -]
sf{ {s
ly (p-p) oK :1\‘ ZA

g

>
3
w
|
3.3uF 16V (Tantalum)

4700 560KQ +
W 18KQ
s N
I I<
0 o
24] [23 [22] |2 lga 1d [18) [17
2Vp-r:\j1l
Deflection System

L] (2] (8] [4] [s] (6] [z] [8] [o] Do [n1] [r2l

Fig. 3
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KA2132

LINEAR INTEGRATED CIRCUIT

TV VERTICAL DEFLECTION SYSTEM

12 Dip/F Unit: mm
The KA2132 is a monolithic integrated circuit containing all stages for
the vertical deflection of television receivers, Monitor.
1 &
FUNCTIONS Bon——nnd T T
e Linear sawtooth generator p § §
e Geometric “‘S” correction circuit Su - I i i
e Flyback booster Li 2}. ey 6 0
o Qutput amplifier 2 1778y
| T\n
_ F..’
FEATURES i
* Wide range of operational voltage {11V ~27V). 3.6 o4
¢ Minimum number of external parts required
¢ High break down voltage: 60V
TYPICAL APPLICATION CIRCUIT
+12V O
it e 4 At bl bbb R Db O +22V
15K
33 AstvBAv v
2 33K /+7 Blanking pulse
H $150 IN4001 ¥
n‘” —(12) O, @ (7 1004 35V
Flyback
booster
10K
5;
3}’
Linear Gi tri
sawtooth Scec?n'meectrlc + ‘P\l o
gen. Circuit 470, 100
20mH
<
‘;18K
L
o 10027
10k 1008208
iE‘ZK 1003223
O
GND

Fig. 1

-Iag SAMSUNG SEMICONDUCTOR

268



KA2132 LINEAR INTEGRATED CIRCUIT

RECOMMENDED OPERATING CONDITIONS (T.=25°C)

Characteristic Symbol Test Conditions Min | Typ | Max | Unit |Test Fig

Supply Voltages Vr -2 = v 8

y

Vie — 12| =]V

Amplitude of Positive Sync Pulse Vs — 8 —_— \
Ambient Operating Temperature T, 0 60 o 3
Range
Termal Resistance of the copper-
clad area soldered to the cooling Rths — | 15 °C/W 3
tabs.

TEST CIRCUIT 1

+12V Q
33K
WY —0 +20V
. 220 ¥y IN4001
22K ._._,_a;"___
100,
__Q? qp (7 n
J Flyback
1 booster
ES
: 3$ 5
Linear Geometric b b
Sync pulse <8>" sawtooth ‘S’ correct. 4 Out
gen. circuit 1; | Amp. 4 70,
10K m mH
2« e mH
1 1 9 2 3 9
130K p
15K P 22
015,
.l- l/iEEOK
<

;J, +—0 GND

Fig. 2
+12V 15K
--------- B 0 +22V
3.3, 68
7K 5 " AW J':/L i! IN4001
| $ 150 6
Sync pulse 9 3 Bt Blankin: Ise
3 3K_ ””20‘/ (e > Hio0, gpu
U2 8
3E§ [ Flyback
I booster
§ Linear Geometric 3
,_( sawtooth 'S’ correct 3
> €O ) 470,
gen. circuit +
10Q
10K 20mH
GOP—(11

130K

-
"+
0,15 Freq 3
50K 12K :: 100 2.2
A L 0
Fig. 3

I
27n
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KA2132

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Viz 22 \Y
Operated with Flyback Booster Vs 27! Vv
V7 30 \"
Input Voltage Vs -6 \"
Input Current lg 2 mA
Output Current lapp 1 A
Flyback Current le 0.5 A
Current Consumption 7415 300 mA
Junction Temperature Tj 150 °C
Storage Temperature Tstg -25~ +100 °C
1) during flyback pulse: 58V
ELECTRICAL CHARACTERISTICS (T2a=25°C)
Characteristic Symbol Test Conditions Min | Typ | Max | Unit |Test Fig
ls+1 — | 140 | — mA
Current Consumption 8T
[ - 12 - mA
Adjustment Range of Deflection leoo 04| — | 09 A 2
Current
Flyback Duration tay - 1 — | msec
Input Impedance rg/13 — |10 | — KQ - 2
Frequency of the Sawtooth 16 _
Generator fo R11/13>500 Riy13 Cropra 2
Adjustment Range of Sawtooth folfe — 10| = % 2
Generator
DC Voltage at pin 11 V . — | 97| — Vv 2
gealp " C10A3=0.15,F, f5 =50Hz
DC Current at pin 11 Iy — | 45 — uA
Required Sync Pulse amplitude at
pin8
with picture sync signal Vs 1 — | 10 \ 2
with negative sync signal Vg -13| — | -6 Vv 2
Geometric Distortion related to
standard picture tube and standard | Al/l - 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 Vi, 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 R to Ry should be observed.
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KA2132

LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT 1

AAA

680 - Wy 0 +36V
;-; 680 Blanking puse 620
AAA. A
pi 7‘; ! o
180K 500K - J-L
470,
2
g (2) o m
g N7 Y%
>
%)
Flyback
booster
AAA,
2.7K yye
Linear Geometric + 2200p
—<8>—- sawtooth ‘S’ correction Output
gen. circuit Amp.
Raster
22n correcton
(O—C1
o2
AAA,
vy
< e 220K )
$510 $680K 1003 Bt AZA T(
22u 7
l W 015, ==
22K 47~33
>
L 1K 100:, 1°K1F a3
0.15;1' 3 3
¢ O
FL' GND
Fig. 4

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 flyback 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 0.15upoint
at pin 4 and GND prevent any parasitic oscillation of the output amplifier. Dimensioning depends on the relation L/R 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.

u
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KA2132

LINEAR INTEGRATED CIRCUIT

—O +235V

J-LGV

jE 200
; o 2
+1oo,:0014 ;E 200 < IN4001 W
33K 10K 150F | 100
3 e
® () O-O
< Flyback
Sync pulse b3 510 booster
56K
Linear Geometric
r—(a}-- sawtooth ‘S’ correct Output 45_
27 gen. circuit Amp.
.7n
10} 11
680K o I
MW 8K <
AAA
vy’
22K L
£ K 3 220k >
\J\L 51'.' 01547 1243

Blanking pulses

-0 GND

Fig. 5

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

33 0.22;

AAA

A

Blanking puses

L

1.2ms

33K 10K 15K

Tesn

MW—O +33-37V
27

+
22u
56K
Sync pulses .—Gg} )
| A
I RAAS
2.7K
Linear - Geometnc
8 sawtooth ‘S’ correction
gen. =] circuit
2.2n
10) “J
N’j‘mk
<
o.15,;:F by
1: 130K

Ap—
vy

N 2200,
Raster
correction
< < :
} 33 $05033
O GND

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.
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KA2132 LINEAR INTEGRATED CIRCUIT

O +33V
4 Y
3 $w w3 T
< > < <
KSC815 eV
KSC815 -.-.-:L'r
2v
< <
3 220K 2208 Tl
from beam”
current limiter
Sync pulse
27K
@ KSD73
Linear Geometric
————{8?—4 sawtooth ‘S’ correction L <
gen. circuit $4 22004
2m IN4148 yr +
~  |ksae43 l
Raster
) ol f— correction
al Tab?'/@ff 2 [ | ksb7a Ten
33K
015, ==
220K
WA
+
b H
4 < |
§:51o g 560K 10 100
"y 30 3o
b 22K L < 3
\T\‘l'( 15K 5E1K 10¢
¢ : -0

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-
tiometer 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 thé picture height. )
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KA2133

LINEAR INTEGRATED CIRCUIT

| 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

e Shunt regulator (Typ.: 6.7V)

(Vertical Section)
Vertical oscillator
Vertical predriver
Vertical output
Flyback generator

¢ o o

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

veet

16 Dip H/S

Unit: mm

TAB

V-0SC

V—
PREDRIVER

1

SYNC

V-OUTPUT

FLYBACK

GENERATOR

&)
NS

I

1

64)__- AFC

H—
PREDRIVER

SHUNT
REGULATOR

©

vee2

©,
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KA2133

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Vertical Supply Voltage Vec 15 \
Horizontal Supply Current l1o 30 mA
Vertical Output Current lg —500~ +500 mA peak
Horizontal Output Current lg -10~ +10 mA
Flyback Generator Output Current Is -500~ + 150 mA peak
Power Dissipation Pqy 1.2 w
Operation Temperature Topr -20~ +75 °C
Storage Temperature Tsg -40~ +150 °C
SUGGESTION CONDITION (Ta=25°C)
Characteristic Symbol Min Typ Max Unit
Vertical Supply Voltage Vec 9.6 12.0 14.4 Vv
Horizontal Supply Current l1o 6.5 12 18 mA
ELECTRICAL CHARACTERISTICS
(Voc =12V, 1o =12mA, T,=25°C)
Characteristic Symbol Test Conditions Min | Typ | Max | Unit |Test Fig
Vertical Supply Current lec (1) SW,=2 — | 85 | 140 | mA 1
Vertical Supply Current lec (2) No Input Signal — | — | 50 mA 1
SWy=2 »
Vertical Free Running Frequency fvo SWu=1 55 | 60 | 65 Hz 1
Vertical Free Running Frequency Afvo=1fo (14.4V)fvo (96V)1|
Operating Vertical Free Running Afro (Veo) | gy, =2 091 2 Hz !
Afyo =1fyo (-20°C)—
Frequency Operating Temperature Afvo (Ta) fvo (+75°C)1 — | 08| 2 Hz 1
SWA = 2
Vertical Output Center Voltage Vuio SW,=2 53|58 |63 V 1
Vertical Output Current ls SWy=2 450 ' 500 | 550 | mA,, | 1
Horizontal Supply Pin Voltage Vio SWg=2 6.2 | 6.7 | 7.2 \% 1
Horizontal Free Running lo=12mA
Frequency . fro SWa =1 150 |15.75 165 | KHz 1
Horizontal Output Pulse Width Pwr fro=15.75KHz 20 | 25 | 30 | us 1
SWg=2 )
Horizontal Output Current lg SWg=2 -10|-1.5/-2.0) mA 1
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KA2133 | LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

veetl=12v
é SUPPLY CURRENT)

A

VWV
o
[o2]
X

é Q /f 100,F

$ sw2
p
10K £ (15v)
TANTAL | * T
>
¥ Pl
10K 4700pF 21V
109 _L
1uFH6V
8 :
(J SwWc
> >
15K i; 3«
<
KA2133 15K
| V 6 AA
15VeP ; () SCWD Z'Z'F'I_\_
m
ogot 16\/; L ;oooﬂFlzsv
INPUT SIGNAL OSCILLO
o\ O\ () SCOPE
13 12 \?} \10 AAA- ~—
10K e 2 /\
seom; <
58K 1 SWE 4 <€ 27Q
AAA
m 7
47oop|=L P = 5300pF 7
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KA2133

LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT
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KA2151 LINEAR INTEGRATED CIRCUIT

CHROMINANCE SIGNAL PROCESSOR FOR

24 Dip Unit: mm
PAL SYSTEM
The KA2151 is a silicon monolithic integrated circuit designed for chro-
minance signal processor in color television receivers. (PAL SYSTEM)
2 el L7
FUNCTION Tl °
©
e Chroma amplifier * Burst amplifier p o5 |e
* DC Uni-color control ¢ ACC peak detector uuuuuuuuuuuﬁﬂ °
® APC phase detector e Killer detector 1 ~1.52
: . b 31.84——
e Matrix circuit * \oltage controlled oscilator Lo i
. n
¢ DC chroma gain control ¢ PAL switch 052
e Flip flop 254
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.
e The ACC level is internally defined.
BLOCK DIAGRAM
BURST GATE CHROMA BURST CHROMA COLOR SUB COLOR
PULSE _ INPUT _ OUTPUT ACC  OUTPUT _ CONT  CONT vee
®, 17 (i6) 19)—~20—(8 ei;
B.P AMP ACC ACC COLOR RY
BIAS BURST GATE AMP ' DET _CONT ™ pemo [—@8YoutPur
CAPACITOR /N
4 INPUT
/:17;]_‘( Y | @By DEMOD
IDENT ' KILLER FLIP PAL
COLOR (37) AMP avp [~ - Fior [ sw :’ MATRIX (1) G OUTPUT
KILLER |
l l 4) FLY-BACK PULSE
> APC NDENT KILLER PHASE cw BY
DET DET 0sC —1 DEMO 29 RY oUTPUT
p
@, ©,
APC DET PHASE PHASE PHASE REF REF DEMOD INPUT
INPUT CONT CONT CONT OSC OSC BIAS RY DEMOD
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 \
Power Dissipation (T, =65°C) Pd 720 mw
Signal Level at Input Pin Vin 5 Vop
Load Resistance at Demodulator R. min 1.8 KQ
Gate Pulse Input Voltage Vp +6 \
Thermal Resistance R 108 °CIW
Flip-Flop Drive Pulse e +5 \
Operating Temperature Topr -20~ +65 °C
Storage Temperature Tstg -55~+150 °C
ELECTRICAL CHARACTERISTICS (Vcc=12V, Ta=25°C)
Characteristic Symbol Test Conditions Min | Typ | Max | Unit |Test Fig
Supply Current lce Sy=2, S =1 34 | 46 | 65 mA 4
. S1 =1,Sz=1,83=1
Maximum Chroma Output Voltage Ve €n=100mV,, Pin 19 05|07 | 1.0 | Vpp 1
Burst Output Voltage Vp 10 | 1.3 | 1.7 | Vi, 1
S| =2, Sz=1, Ss=1
ACC Range Va en=14mV,,, Pin 17 07 | — | — Voo 1
Si=1, S,=1, §3=2
Killed Chroma Output Voitage Vi Vin=100mV,., - | - 3 | mVpy, 1
Pin 19 :
S1 =1, 82=3, S3=1
Min Gain Chroma Output Voltage Vs Vin =100mV,p - | - 3 .| mVyp 1
Pin 19
Terminal Voltage 18 Vig S1=2, S;=1, S3=1 69 |74 |79 \ 1
S1 =1, Sz=1, Ss=1
Vin =100mVyp _ _
Color Control Voltage Vao When V¢ being reduced 8.3 \ 1
to half
S1 =3, Sg=1, Sa=1
Unicolor Control Vin =100mV,.,
Characteristic AVos Vie=5.9~8.9V 9 110112 dB | 1
Signal Change of Pin 19
S1 =3, 82=1, 33=1
: ein=100mVp,
Phase Shift by Unicolor Control A 4.43MHz CW — 4 7 deg 1
V1e = OV ~ 12V
Phase shift of Pin 19
S1=1,5,=2,S;=1
APC Detector Output Balance Vp Difference in Voltage -50| 0 | +50| mV 2
between Pin 9 and 10
280
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KA2151

LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS (Ta=25°C)

=§§ SAMSUNG SEMICONDUCTOR

Characteristic Symbol Test Conditions Min | Typ | Max | Unit |Test Fig
S:=2, S;=1, SA3=2
. Ad] VoVy for f, +10HZ
APC Pull-in Range fo S,=1, Sp=1, Sy =2 +240| +350| — Hz 2
Vary Fy & measure f,
S1 =1, Sz=1, Sg=1
VCO Frequency Control Sensitivity B Measure VoV1o — | 1.0 | — [Hz/mV 2
at Af=100Hz
S1 =1, Sg =2, Sa=1
Phase Detector Sensitivity © Measure VgV4o — | -25| — imV/deg 2
at A¢p=10°
VCO Frequency Stability S$1=2, 8;=1, S3=1
Vs Voo fav Voo =1241V -20 0 +20 Hz 2
S1 =1, Sz=1, Sg=1
Temp-Stability of APC Detector AV Vp, =100mV,,, -700 0 | +70| mV 2
T.=0~60°C
" X S1 =1,32=1, S3=1
Burst Level for Killer & Ident Vi at Voo = 10V 30 | 80 | 150 | mV,, 2
Demodulator DC Output Voltage Vooc S1=2,8,=1,8;=1 66| 72|78 \Y 3
Temp. Coeffi, of Demodulator eAVonc _ _ago o
DC Output Voltage er Ta=-20~65°C =8| 0 | +2 mv°C 3
. S1 =2, Sg=1,33=1
2: \g):;%ijzﬁzeonz? z(tat'l":v::\ri]nal AVopc Vtg Difference among -03 0 [+03 V 3
y P Pin 1,23 & 24
Temp. Coeffi, of Demodulator eAEopc $1=2,8,=1,8;=1 o
Output Voltage Differences eT Ta=—20~65°C -2 0 | +2 mvicC) 3
VOB S1 =2, Sz=1, 83 =1 — 24 —
Color Difference Output Voltage Vos Vew =0.2V,p 4.44MHZ — [145] — | Vp, 3
Voo Pin 1,23 &24 (10KHzBeat) | _ | gg5| —
. " VomB S1=1,Sz=1, Sa=1 4.5 55 —_
gj:"z't“\;'; If;°':' Difference VouR eow=1.2V,, 4.44MHz 45565 | — | Voo | 3
P 9 VouG Pin 1, 23 & 24 (10KHz Beat) | 1.5 | 20 | —
B-Y/R-Y | $;=3,8:=1,8;=2, — {165 —
Relative Amplitude Vew=0.2V,, — 3
G-Y/R-Y 4.44MHz (10KHz Beat) — |0.45| —
Ory S:=3,8;=1,8;=2 83 | 90 | 97
Demodulator Phase Vew=0.2Vp,, deg 3
Or.y 4.43MHz 222 | 236 | 250
. . S1=1,Sz=2,83=1
Residual Carrier Vcar 4.43MHz — | — [ 02 ] Ve 3
S;=1,8,=2, §3=1
Demodulator Frequency Vew=0.2Vp,
Characteristics fo 4.44 ~7MHz 08 | 15| — | MHz 3
3dB band width
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KA2151 LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS (Ta=25°C)

Characteristic Symbol Test Conditions Min | Typ | Max | Unit |Test Fig

S1 =1, Sz=2, Sa=1

Residual Harmonics Vharm Vew=1.2V,, — | — |22 Vpp 3
4.44MHz
S1 =2, Sg =1

Output DC Voltage Vin=0mV,,

Change by PAL switch Vsw DC Deviation on — T 50 [ mVes | 4

B each scanning
'S1 =1, Sg =2
. . Vin=0mV,.,, Carrier

Carrier Leak in B.P. Vleak Component Output of — | — | 14 | mVp, 4

Pin 19

TYPICAL APPLICATIQN CIRCUIT
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KA2151

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 1
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KA2151 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 3
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KA2153 LINEAR INTEGRATED CIRCUIT

VIDEO-CHROMA DEFLECTION SYSTEM FOR 42 Dip Unit: mm
A COLOR TV (NTSC) ] )
=1 b
The KA2153 combines the video-chroma sub-system and the deflection - 1 E 'U gm
combination on a single monolithic integrated circuit to provide a color :: : E 3
television video-chroma deflection system. ::: i E %
Nl
This device includes a video amplifier, color demodulator that is designed i I E al
to provide color differential output, and improved syncseparator, horizon- 2 i
tal oscillator with saw tooth wave type AFC, horizontal pre-driver with X-ray E E %
protection circuit, and vertical oscillator, vertical pre-driver in a 42 leads [ E -
dual in-line type plastic package. | g H
B
l BD s N
FUNCTIONS ] o
@ —15.24 -
o Inverter-amplifier 3555
¢ Contrast control 0.25 |
* Pedestal clamp 0100
¢ Brightness control

¢ ACC-amplifier

¢ Tint control

e Uni-color control

® 358MHz V¢o

e APC

e Color-Killer

¢ Color demodulator

® Matrix circuit

e Sync-separator (H.V.sync in)

o 2f, horizontal oscillator

¢ Flip-flop

¢ Stabilized horizontal V¢c by zener diode
e Horizontal pre driver .
e Gate pulse generator

e 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-f, oscillator and flip-
flop circuit.

¢ Excellent interrace.

* Stable Sync separator with V/H input terminals.
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KA2153

LINEAR INTEGRATED CIRCUIT

BLOCK DIAGRAM
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KA2153 ‘ LINEAR INTEGRATED CIRCUIT

MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage V3 Max 15 Vv
Supply Current l3s Max 40 mA
Input Signal Level Vin 5 Vop
Demo. Min. Load Resistance Ruwo 1.8 KQ
Horiz. Drive Peak Current ~l24 Max 30 mA
Horiz. Drive Operating Current —loq 15 mA
Vert. Output Current los Max -5 mA
Syncseparator Input Level xz: m:ﬁ 8 Voo
Term. 1 Max Operating Current I7 5 mA
Term. 2 Max Operating Current I 4 mA
Power Dissipation (Note) P4 2.2 w
Operating Temperature Topr -20~65 °C
Storage Temperature Tstg -55~150 °C

Note: Derated above T,=25°C in the proportion of 17.6mW/°C.

ELECTRICAL CHARACTERISTICS
VIDEO SECTION (Unless otherwise specified, Vs =12V, T.=25°C)

Characteristic Symbol Test Conditions Min | Typ | Max | Unit |Test Fig
12V Supply Current lces Measure term. 3 current 60 | 82 | 100 | mA 1
Video Gain ValVe | Vo=425V. Vet OMHz, 20 (35|50| dB | 2

1.0Vpp, Vs =10V, Vg =80V

Ve=4.25V, Vg:500KHz,
Contrast Gain Control Range AGy 1.0Vp,p, Vs: 5~10V 11.2|12.3|13.4| dB 2
20 log (Va2 (max)/Va (min))

V6 =4.25V, V5 =10V, Vg =80V
Vs =4.0MHz, 05MHz 1.0V,
20 log (Vzz (4MHZ)/Vas
(05MHz))

Vu =41V

Change APL 10% to 90%
Measure pedestal level
change of term. 22

Video Frequency Characteristics AGys -3.5/-15| 05 dB 2

DC Restoration Ratio K 63 { 70 | 77 % 2

Term. 5 open. change V.o
DC voltage, measure 90%
of voltage change at

term. 22

Maximum Video Output Vv MAX. 50| 75| — | Vpp 2
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KA2153 LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS
VIDEO SECTION (Unless otherwise specified, V3 =12V, T.=25°C)

Characteristic Symbol Test Conditions Min | Typ | Max | Unit |Test Fig
. . Vs =325V, V41 =4]V o
Video DC Output Therm. Co-effic. N2o/6T T,=—-20~ +65°C -25/ 0 | 25 mV/°C 2
e . 6=4.25V, Vg: 40MHz,
Inverter Amplifier Gain V:/Ve 1.0V, Vs =10V, Vg =8OV 22 | 35 | 4.6 dB 2
i . . . Ve: 33~5.2V 0
Inverter Amplifier Differential Gain DGr Ve: 358MHz, 100mV,, — | 25| 10 Yo 2
Inverter Amplifier Differential Phase | DPg The same condition as — | 3| 5 | deg 2
above
Ve=4.25V, V5= 10V,
Inverter Amplifier Frequency Vg=8.0V, Vs: 4.0MHz, _ _
Characteristics AGr 500KHz, 1.0V, 20 log 35/-01)05) dB 2
(V7 (4AMH2)/V7 (0.5MHz) |
Inverter Amplifier 358MHz Linearity | L Ve=4.0V, V¢=358MHz l 16 | — | — Voo 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

V4 =12V, Vs =10V, Va: open
Vo::120mVy, (B:C=1:1)

Vs =8V, Vg =15V,

measure term. 12

Maximum Chroma Output Vem 0.5 |0.75(1.05| Vpp 3

Burst Output Ve The same condition as 045|070]095| v,, | 3
above

Vy =12V, Vs =10V, Vs: open
Vg=15mV,, (B:C=1:1)
Measure chroma amplitude
term. 12

Ve=100mV,,,, 300mV,,
(B:C=1:1)

Chroma amplitude ratio
atterm. 12

A _ Va2 (Vo =300mV,.)
V12 (Vg = 100mVpp)

=0V, Vs=10V, Vs: open
Color Control Residual Signal Ves 3‘: 11’58\?: 1, Ve=8Y, — | — | 3 |mV,, 3
B= 3

Vo =120mV,, (B:C=1:1)

ACC Characteristics (1) V., 0.16 |0.34 | — | Vy, 3

ACC Characteristics (2) A
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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
V=120V, Vs=5~10V,
. . Vs: open, S;: 1, Sa: 1,
Uni Color Control Gain Range AV, Ve=8V, Vg= 15V 75|85 |95 | dB 3
Vo=120mV,,, (B:C=1:1)
The same as above.
Uni Color Control Phase Range ABy Burst chroma phase — 4 10 | deg 3
change at term. 12
V=12V, Vs =10V,
Vg =0~12V, Vo =120mV,,,,
Ve =8V, Vg =15V _
HUE Phase Control Range (1) ABpHi Burst chroma phase change 7.5 | 105 deg 3
at term. 12
S1:1, 52:1
The same as above.
HUE Phase Control Range (2) ABph2 Phase change from Vs open 37 | 51 62 | deg 3
V,=0~12V, Vs: open,
Vs: open _ :
Color Control Phase Change ABc¢c Vo= 120mV,, (B:C=1:1) 3 5 deg 3
Ve=8V, Vg=15V, S;:1, Sx:1
. V,: open
Burst-Chroma Phase Difference ABpc The same as above -8 0 8 deg
V14 =06V, (Burst)
. Measure term. 16 frequency _
APC Pull-in Range fo Difference between f, and +250| + 350 Hz 3
f, when APC is out
V14 Burst amplitude when
Killer Sensitivity Vi Vi=2V 18 | 29 | 45 | mV, 3
S1Z1, 82:2
Vo R Vis: AC GND
Residual Carrier of Vcar G 358MHz component atterm.|] | 300 | mv 3
Demodulator Output V“’ B 19, 20 and 21. PP
o Si:1, 8,02
. . Vor Si1, 82 145185 2.3
Color Difference Signal Output Voo V1:356954MHz, 0.2V, 049062077 | V,, 3
Vos OW: 3579545MHz 1.55 | 1.95 | 2.42
i i R-Y/B-Y 0.85|0.95|1.05
Color.Dufference Signal The same as above _ 3
Relative Output GY/BY 0.25 | 0.31 | 0.38
, : Vorm Sii1, 8p:2 45155] —
fﬂc:;:ntzfn:eée;:if’ ignal Voo Vi 3.56945MHz, 1.2Vep | 1.4 | 18 | — | Vop | 3
Voom CW: 3.579545MHz 45 | 55 | —
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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
O .S, : 100 | 107 | 112
Relative Phase i St:, S2:2, Via: Burst 06V, deg 3
Oay Chroma 0.2V, 230 | 240 | 250
fan S1I1 5 8232
Demodulator Band Width faa V14:10KHz~5MHz, 0.2V, |1.13|1.77 | 3.16 | MHz 3
fas -3dB Frequency (0dB; 10KHz)
S1Z1, 3212
Vi4: Burst 0.6V,,
Blanking Operation Voltage Vazes Chroma 0.2V, 104|111 | — \" 3
Blanking pulse height when
Demo. output is disappear
Demodulator Output DC Voltage xon St1, S22 7.007.71|835| V 1
P 9 v Vis: AC GND el EEAN s
o8B
Demodulator Output xo . The same as above -03| — | 03 Vv 1
Difference Voltage OFE) : :
Vo@eq)
Demodulator DC Output ixm 4 The same as above 3l o | 2 lmwec| 1
Thermal Co-efficient o6 T.=20°C ~65°C - m
AVos g
DC Output Voltage AVorc) @
Difference Component AVore@ | The same as above -2, 0 2 |mV/°C 1
Thermal Co-efficient AVogc) §
Color Control Terminal Voltage Vi Measure term. 1 open 54 | 60 |652] V 1
circuit voltage
Uni-color Control Terminal Voltage Vs Meas_ure term. 5 open 6.9 | 7.5 |8.02 \' 1
circuit voltage
HUE Control Terminal Voltage Ve Measure term. 8 open 54 |60 |652| V 1
circuit voltage
290
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KA2153 LINEAR INTEGRATED CIRCUIT

HORIZONTAL SECTION
Characteristic Symbol Test Conditions Min Typ Max | Unit |Test Fig
Horizontal Ve Vi Vg =20.3V 74 | 82|90 Vv 1
Recommendable Supply Current lag — 22 | 26 | 30 mA
Horizontal Frequency fu Sao:b, Sag:b, Szs: on, Vx=4V |15069 15569 | 16069 | KHz 4
) . The same as above
fi Thermal Drift Afur T,=_20~60°C —-70| 80 | 230 | Hz 4
. Measure term. 35 open
AFC Clamping Voltage Veo Circuit Voltage Sy: on 3.71 1420|475 V 1
AFC Input Current linas Si:on, Sg:2 2.2 |3.62]| 5.1 mA 1
AFC Output Current loss Si:on, Ss:1 24 1399| 56 | mA 1
Horizontal Drive Saturation Voltage | Vorz4 Si: on, Sz on measure Vs — | — | 03 Vv 1

Sggib, Ssaib, 835: open

. . H Level Period
= —_— 0,

Horizontal Drive Output Duty Cycle | Tops Vy=4V. 1 Cycle Period x100| 45 | 50 | 55 Yo 4

Measure V,, wave form

Minimum V33 when output

Oscillator Starting Voltage V33 (min) Duty of term. 24 in 50% — | — | 40 Vv 4

Starting Supply Current laz (min) Va3 =4V, Measure ls; 55 (88 115 mA 4
Saa:a, SasION, Ssgla

AFC Pull-in Range AfypuLL Changing Vy, measure — [+£600] — Hz 4
Pull-in range

AFC Hold-in Range Afiowo L’;Ziﬁr";ehifdﬁﬁ";!;;"ge' — |41000] — | Hz 4

Measure V23 when Vy,
Vinz3 Output becames L, level. 0.50 | 0.88 | 1.10 \'% 4
Ta=25°C

Measure I3 when Va4,
X-ray Protector Current Sensitivity linea Output becames L level. 0.060|0.178 | 1.00 | uA 4
T.=25°C

The same as Vinzs
T,=-25~65°C

The same as Iinzs
Ta=-20~65°C

X-ray Protector
Voltage Sensitivity

X-ray Protector Operating Voltage Vinzs 6 0.30 | 0.88 | 1.28 \ 4

X-ray Protector Operating Current linzs 6 0.03 (0.178| 2.0 A 4
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LINEAR INTEGRATED CIRCUIT

SYNC SEPARATOR
Characteristic Symbol Test Conditions Min | Typ | Max | Unit |Test Fig
Term. 38: open
Syncseparator Sensitivity (1) | Iinao Measure Iz when Vg is 18.1|35.0 |11.3| A 4
L-H.
éyncseparator Sensitivity (2) I Term. 39: open 133|214 [542| A | 4
- 38 Measure |z same as above ) ) )
Sync Output H Level Vonar Term. 38: open 7.04(819(934| V
Sync Output L Level Vousr 0 15| 24 \"
Sync Clamp Voltage Veist Measure Vg at ly;=—1mA | -085| -063| —-05| V
VERTICAL (Unless otherwise specified, Vcc =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
Retrace Time T: Term. 28 output pulse 500 | 690 | 850 | us 4
S3i: ON/OFF, term. 39-VR
. Saﬂ OFF fosczs =60Hz
fv Pull-in Range AfypulL Sa, ON measure fosczs 11.1112.1 129 | Hz 4
Afv PULL = fosc 28-60Hz
Ramp Maximum Voltage Voszs V30=6V, measure Vg 7.05|7.65|8.25 \ 1
Ramp Maximum Current lozs V30 =6V, measure l»g, Se: ON | 16.7 [ 26.8 | 48.4 | mA 1
. st, 8275 ON, Vao =0V
Maximum Common Mode Virzs Vag: 6-12V, measure Vag M| — | — | V 4
Input Voltage :
when V; is saturate.
Minimum Common Mode Vog: 6-0V
Input Voltage Vizs The same as above — |286] 37V 4
. st, 3272 ON, Vao =0V.
Terminal 28 Input Current lios Measure lzs at Vo =6V 0.250.98 (450 | uA 4
. The same as above.
!
Terminal 27 Input Current e Measure |z at Vos =6V 0.180.94 16.21 | LA 4
. . st! OFF, 327: ON, Vao =6V
Maximum Vertical Output Voltage VoHzs Measure Vas 56 | 63| 7.2 v 4
- . Sas, Sz7: OFF, Vao =6V _ _
Minimum Vertical Output Voltage Vovze Measure Vas 0.3 \" 4
Terminal 29 Bias Voltage V. Measure Vzs when 3.7 |39 | 41 v 4
9 ® log= —0.2mA ’ ' ’
292
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KA2153 LINEAR

INTEGRATED CIRCUIT

TEST CIRCUIT 1 (DC)
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KA2153
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K 16K 47&01“ 100K 001u 001# ;
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TEST CIRCUIT 2 (Video)
vce
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KA2153 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 3 (Chroma OSC, Demo)
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CIRCUIT 4 (Horizontal, Vertical)
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KA2153

LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT
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KA2154 ~ LINEAR INTEGRATED CIRCUIT

VIDEO-CHROMA-DEFLECTION SYSTEM 42 Dip Unit: mm
FOR A COLOR TELEVISION (PAL/NTSC) ) .
The KA2154 combines a PAL/NTSC Video-Chroma subsystem and a E T E'U EN
Deflection combination on a single monolithic integrated circuit to provide —_‘-:_ | 4 s
a PAL or PAL/NTSC color television. ::E ‘ d g
This device includes a Video amplifier, PAL and NTSC color demodu- =211 H
lator these are designed to provide color differential signal outputs, and N i
improved Sync-separator, Horizontal oscillator with saw tooth wave type ‘ E %
AFC, Horizontal pre-driver with X-ray protection circuit, Vertical oscilla- i E 5‘
tor and Vertical pre-driver in a 42 leads dual-in-line type plastic package. : E 3

: ‘ ; :

3 d b
FUNCTIONS N il

e Q= 15.24

e Inverter-amplifier 3555
¢ Contrast control 0.25
¢ Pedestal clamp 4
 Brightness control 0-10°c

e ACC-amplifier

e Tint control

* Uni-color control

¢ 358MHz VCO

e APC

e Color-Killer

¢ Color demodulator

e Matrix circuit

* Sync-separator (H.V. sync in)
e 2f,; horizontal oscillator

¢ Flip-flop

e Stabilized horizontal V¢c by zener diode
* Horizontal pre driver

¢ Gate pulse generator

e 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.

e 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-fy Oscillator and Flip-Flop
Circuit.

¢ Excellent Inter-race.

u
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KA2154 | LINEAR INTEGRATED CIRCUIT
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KA2154 LINEAR INTEGRATED CIRCUIT |

MAXIMUM RATINGS (T.=25°C)

Characteristic Symbo Value Unit

Supply Voltage Vee Max 15 \
Horiz. Supply Current lcc Max 40 mA
Max. Input Signal Level INg 5, 14, 15, 17, 19, 28, 37, 39 5 Vep
Max. Control Terminal Voltage Vamax, Vsmax, V7max, Vomax Vee \
Term.,1 Max. Output Current 11 max 4 mA
Term. 8 Max. Output Current I3 max 10 mA
Term. 10 Max. Output Current l10 Max 4 mA
Term. 13 Max. Output Current 13 max 4 mA
Min. Load Resistance Ruo 1.8 KQ
Term. 23 Max. Output Current l23 max 4 mA
Vertical Stage Output Current 124 max 20 mA
Term. 25 Max. Output Current I25 Max 4 mA
Term. 26 Max. Input Voltage V26 Max Vee \)
Term. 27 Max. Output Current |27 Max 20 mA
Term. 30 Max. Intput Current —l30 max 1 mA
Horiz. Max. Sink Current —l32 max 30 mA
Horiz. Ave. Sink Current —la2 15 mA
Term. 35 Max. Input Voltage V35 max Vee \
Term. 36 Max. Voltage Vge MAX Vcc \)
Term. 38 Max. Intput Voltage Vg max 5 \
Term. 40 Max. Output Current lao Max 5 mA
Term. 42 Max. Sink Current —laz max 4 mA
Max. Power Dissipation Pp max 2.2 w
Operating Temperature Topr -20~65 °C
Storage Temperature Tstg -55~150 °C

Note: Derated above T,=25°C in the proportion of 17.6mWj/°C.
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KA2154

LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(Uniess otherwise specified, Vz =12V, T, =25°C)

Video Section (1)
Specification
Characteristic | Symbol Te.st Test Condition Unit Test
Pin |sw | sw | sw| sw min. | Tvo. | Max ccr
36| 41 | 4A | 4B -} yp.| Max.
Recommendable
Supply Voltage Veer 10.8| 12 | 13.2| V
12V Supply
Current lcc 2 — | 82| — |mA| 1
Ve =10V, Vx=4.25V,
) ) 23 Vz=4.0V Va; 500KHZz
Video Gain Gv 39 Off | On | Off | On e (Multi Burst) 3 6 8 dB | 2
Gv =20 Iog (V23N39)
Vo=10V ~2V, Vx=4.25V,
Contrast Gain Vz=4.0V V39; 500KHz 1Vpp 40
Control Range AGy 23 | Oft | Off | Off | Off (Multi Burst) AGy=201log | (14) | ~ | — B 2
, (Vaa max/Vas min)
Ve =10V, Vx=4.25V,
Video Frequenc | Vz=4.0V Vso; 500KHz,
QUENCY | AGwe | 23 | Off | On | On | On | 40MHz 1Vpp (Multi Burst)y |-3.5/-1.5/ 0.5 | dB | 2
Characteristics
AGve=20 'Og
(V23 4MHZN23 500KHz
Ve =10V, Vz; =40V
Vx; Pedestal #39=3.25V
DC Restoration V3g; 2.5Vpp 10s7eP
Ratio K 23 Off | On | On | On APL 10% ~ 90% 63 70 77 % 2
AV,3 pedestal
K=(1-—————— x100
V23 100% APL
- Vx=4.25V, V3; No Signal
gﬁt’"t}{'d” Voswax | 23 | Off | Off | Off | On | Vz=2V~7V 50 | 75| — | Vep| 2
P 10% to 90% of Variation
. Vx=4.25V, Vz =40V
\T’;‘;'rff ggéf)f?éf”t Va/DT | 23 | Off | Off | Off | On | Vas; No Signal -25/ 0 | 25 mvrg 2
' ' T.=-20°C ~65°C
Inverter Amp Vx=4.25V
Gain ’ Gr 40 | Off | Off | Off | Off | Vag; 500KHZ, 1Vpp 22 | 35| 46 | dB 2
Gr=20 |Og (V40/V39)
Inverter Am Vi; 33~5.3V
Differential p. DGgr 40 | Off | Off | Off | Off | Vao; 358 MHz 100mVp.p 251 10 % 2
DGR =(V4o MAX/VAO MIN'1)X100
Inverter Amp. Vx; 3.3~5.3V
Differential DPg 40 | Off | Off | Off | Off | Vao; 358MHz, 100mVp.p 3 5 |deg| 2
Phase DPg = ¢40 max-Pa0 Min
299
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KA2154

LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, Vz =12V, T»=25°C)

Video Section (2)

=§§ SAMSUNG SEMICONDUCTOR

Specification
Characteristic | Symbol Te-st Test Condition Unit Test
Pin | sw|sw | sw|sw Min. | Typ. | Max cer
36 | 41 |4A | 4B - | Typ-| Max.
Vx=4.25V
Inverter Amp. _
Frequency AGw | 40 |Off | Oft | Off | off | V29 =500KHz 4MHzWVer | 541 04 05 | aB | 2
Ch " R AGge =20 log
aracteristics
(V40 4MHz/ V40 500KHz)
Inverter Amp. 39 Vx=4.25V
358 MHz " Vise 40 Off | Off | Off | Off | Measure #39 input levelat#40 | 1.6 | — | — | Vpp | 2
Linearity maximum output.
Contrast Control
Open Voltage Va 41 | — | — | — | — 6.7 | 72| 7.7 \' 1
Color Control
Open Voltage Vs 7 | = === 556065 V | 1
Tint Control
Open Voltage Vy 9 — | - =] = 55 6.0 6.5 \' 1
Vx=4.25V, Vz =4V
Pedestral Amp. 3 V39 =50KHz 1Vp.,p 12.6
Gain Ge og |Off | On 1On O | i Burst) " o5 14|98
GP =20 IOg (V23/V3)
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LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, Vo =10V, Vs =10V, SW35; On SWg; Off SW4a; On SN4g; On)

Chroma (1) PAL

Specification

w
=§S SAMSUNG SEMICONDUCTOR

Characteristic |Symbol Te_st Test Condition Unit Test
Pin | SN | SN | SN | SN |SW|SW Min. | Tvo. |Max ccr
4179121520 | yp- Max.
Max. Chroma . P
Output Voltage chp 8 Oni{On|Off| a b | On V5. 120mVp.p (BC—11) 0.5 |0.75|1.05 Vp.p 3
Burst Output . . .
Qbp 10 |On|On |Off| a | b |On| Vs 120mVee (B:C=1:1) 0.45(0.70/0.95 | Vpp| 3
Voltage
ACC
Characteristics | pap 8 |On|On|Off] a | b |On| Vs 15mVee (B:C=1:1) 0.2 [043] — |Vep| 3
M
Vs: 100mVe.p,
ACC 300mVep (B:C=1:1) 1ol 13 .
g;aractenstlcs Ap 8 On|On|Offl a |b [On Vs V5=300mVp.) I
"~ Vg (Vs =100mV.p)
Chroma Input _ . _
Dynamic Range QcCle 8 |On|On|Off| a | b |On| Vs=100mVer—800mVee | 500 | 600 MVep| 3
Uni Color Control Ve=4~10V, Vs =10V
V5 =120mVpp (B:C=1:1
Range (1) ACcutr| 8 |On|on|off| a | b lon| * P Bt 40 | — | — |8 | 3
Uni Color AoCUn=20 1o s (Ve=10V)
Switch On P9 Vemav)
Uni Color Control
Range (Q) Agcuze| 8 |On|On|Off| a | b [Off| Same as above — | 0] —|dB| 3
(Switch Off)
Uni Color Control Ve =4V ~10V, Vs =10V
Phase Sift Abvp | 8 1O OnOff a1 b 10Ny oomvps @C=tty | | | 2 |99] 3
. Ve =10V, Vg =5V
Residual Color | gcke 8 |On|On|Offl a | b |[On Vs =120mVps (B:C=1:1) — | — | 3 |mVep| 3
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LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, Vc =10V, Vs =10V, SW3; On SWio; Off SWas; On SNyg; On)

Chroma (2) PAL
Specification
Characteristic |Symbol Te.St Test Condition Unit Test
Pin|gN | SN|SN|SN |SW|sSw Min. [ Tvo. | Max ccr
41|79 |12]15]20 -| yp. Wax.
Color Control | Ve=10V, Vg=2~10V -
Phase Sift Abecp | 8 1O OO a | b 1ON| . _joomypp @:C=ti) | — | 2| — |%0) 8
IEE;S:ngi;(f)en::nce Ao 180 On|On Off| a | b On 45|60 | 75 deg| 3
;‘:;;:mro' AgbH1p | 10 |On|On|On| a | b |On — | 0| — |deg| 3
Tint Control
Phase AgbH2e | 10 |On|{On{On| a | b {On — | 0| — (deg| 3
Distribution
gg‘:;?ve,:y gke | o |Off{On|Off| a | a On 30 | 60 | 110 mVes| 3
g::;:?\iiy Qe f; offon|off| a | a [On 30 | 60 | 110 mVps 3
gEHC-in Range frp 13 | Off |Off |Off | a | a |[On +300{+500| — | Hz | 3
ggi:ﬁi\ate;. pe Ig Off |Off | Off | a | ¢ {On — | 25 | — |mVideg| 3
Control 13
Sensitivity Be :g Off |Off |Off| a | a |On — | 22| — |Hzldeg| 3
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KA2154 LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, Vo =10V, Vs =10V, SW36; On SWp; Off SWia; On SN4g; On)

Chroma (3) PAL
Specification
Characteristic | Symbol Te_st Test Condition Unit Test
Pin /SN |SN|SN|SN |SW|SW Min. [ Tv. | Max ccr
417 |9(12[15|20 -| 1yp- fax.
Color QCRp 21 V17, V19; 100Vep 134|117 | 21
Differential 00a 20 |On|On |Off| a | a |On| 4.443618 MHz — | — | — | Vep| 8
Output Voltage QO0Bp 22 CN: 4.033618MHz 23 (3.0 3.8
Max. Color QCRMp 21 Viz, V19; 500mVp.p 38|55 —
Differential QCGMp 20 |On|On|Off| a | a |[On| 4.43618 MHz — | — | — | Vep| 3
Output Voltage QCBMp 22 CN: 4,433618 MHz 3.8 65| —
H V17I 200mVpp
Relative RY/BYp |21/22 0.46 |0.56| 0.66
. On|On|Off| a | a {On| 4,443618 MHz — | 3
Amplitude GY/B-Yp |20/22 CW: 4.433618 MHz 0.24/0.34| 0.44
Relative OR-Yp 21122 80 | 90 | 100
Phase 0G-Ys |20p2/O"|ONOfF @ @ On 220 | 230 | 240 |99 3
. QRC Rp 21
Res@ual QrcGp 20 |On|On|Off{ a | a |On — | — | 300 mVpp 3
Carrier
orcBe 22
fBRp 21
Demodulator Vi7: 200mVep
Bandwidth fBGp 20 {On|[On|{Off| a | a |On 10KHz ~ 5MHz 1.1 (21| 3.2 [MHz| 3
feBp 22
Ecre 21
Demo. Output | £ | 59 |off|off|Off| a | b |On 68 74|80 V|1
DC Voltage
Ecsp 22
Demo. Output Eo(RGp | 21
DC Voltage EoRrB)e | 20 |Off |Off|Off a | b |On| Vi, Vig -03 0 |03 | V 1
Difference Eo(B-Gp | 22
Demo. Output AEORgp | 21
DC Voltage AEORgr | 20 |Off | Off|Off| a | b |On| T,=-20°C ~ +65°C -3| 0 2 |mveCl 1
Therm. Co-effic | AEOBg 22
Demo. Output AEo RGjp | 21
Diffence Voltage | AEo RBiee | 20 |Off |Off |Off| @ | b |On| T,=-20°C ~ +65°C -2, 0 2 |mveC| 1
Therm. Co-effic. | AEo Bajop | 22
Vi7: 200mVpp
.?r’:f;z':oijw Vi 19 |Off| Off|Off| a | b |On | 4.443618 MHz ~ |24|3 |36 V|3
CN: 4.433618 MHz
AEor 21
DC Change Vin: 220mVe.p
by System SW LA&EOG :(2) Off |Off |Offf a | b |On 443618 MHz -100] 0 | 100 | mV | 3
{e]:]
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KA2154

LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, Vc =10V, Vg =10V, SW35; On SW1o; Off SWa4a; On SW,g; On)

Chroma (4) NTSC
Specification
Characteristic | Symbol Te_st . Test Condition Unit Test
Pin |SN|SN|SN|SN [SW|SW Min. | ve.lMax.| ccr
4179 |12[15 20 | Typ- Max.
Max. Chroma | , 8 |On|On|Off| a | b |On| Vs 120mVes (B:C=1:1) | 0.5 [0.75/1.05 | Ves | 4
Output Voltage i ’ ’ i
Burst Output . . .
08N 10 |On|On Off| a | b |On| Vs 120mVpp (B:C=1:1) 0.45/0.70/0.95 | Vpp | 4
Voltage
ACC
Characteristics | gan 8 |On|On|Off| a | b |On| Vs: 15mVpp (B:C=1:1) 0.2 043 — [Vpp| 4
(1 ]
V5: 100mVp.p, 300mVPP
Acc (B:C=1:1)
:32;1aracteristics An 8 |On|On|Offf a | b |{On Vs (Vs =300mMVp.p) — (1.0} 13 4
| Ve (Vs =100mVe.) ‘
Chroma Input —p _ o
Dynamic Range QCIn 8 |On|{On|Off| a b |On 5—100mVp.p 800mVp.p 500 [600| — |mVpp 4
Uni Color Control Ve=4~10V, Vg =10V
Range (1) V5 =120mVp.p (BC=11)
Uni Color ACcuiy 8 [On|On|Offl a | b | On Aocun=20 1o Vs (Vo =10V) 40 — - dB 4
SW On 1B e Ve (Vo=4V)
Uni Color
Control Range (2) AQcu2y 8 |On|On|Off| a | b |Off — 10| — |dB| 4
(SW. Off)
Uni Color Control Ve =4V ~10V, Ve =10V
Phase Shift Aguv | 8 [On|On|Offf a [ b IOn|\ " oomver@cC=ty | — | | 2 |de9] 4
.y Vc=0V,Vs=0V
Residual Color | pcky 3 |On|On|Offl a | b {On Ve =120mVps (B:C=1:1) — | — | 3 |mVes 4
304
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KA2154 LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, V¢ =10V, Vs =10V, SW36; On SW; Off SW4a; On SWg; On)
Chroma (5) NTSC

Specification

Characteristic | Symbol Te.st Test Condition Unit Test

Pin |SN|SN|SN|SN|SW SW Min. [ Tve. | Max ccT
4179 [12[15]20 | Typ.| Max.

Color Control Ve =10V, Vg =2~ 10V

Phase Shift Agcen | 8 [On|On|Offf a | b 10N|\ " toomyee@:Catiy | — | 3| T |9e9] 4

Burst-Chroma 8

Phase Difference AfbCy 10 On|On|Offl a | b {On 45 | 60 | 75 |deg| 4

Tint Control Ve =10V, Vi =2~ 10V

AgbH1; | 10 [On|On|On| a | b [On 75 | 95 | 110 |deg | 4

Range Vs =120mVpp (B:C=1:1)
Tint Control Ve =10V
Phase AfgbH2y | 10 |ON|ONn|On| a | b [On| Vs=120mVee (B:C=1:1) 37 | 47 | 62 |deg| 4
Distribution \'
Killer Det 8
Sensitivity OKn 10 Off |On|Off| a | a |On 15 | 30 | 75 |mVep| 4
APC, fPn 13 |Off |Off |Off| a | a [On +300|+500, — | Hz | 4
Pull-in Range
Phase Det. u

. N
Sensitivity 'o oft|off|off| a | ¢ |on — 25| — |nweg| 4
Control 13
N Bn 16 |Off | Off | Off| a | a |On — |22 — |HzmV| 4
Sensitivity 18

L)
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KA2154

LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, Ve =10V, Vs =10V, SW3s; On SWyp; Off SW4a; On SW,g; On)

Chroma (6) NTSC
Specification
Characteristic | Symbol Te.st . Test Condition Unit Test
Pin |SN|SN |SN|SN |SW|SW Min. 1 Tvo. | Max ccr
417 |9(12,15|20 -| 1yp- | Max.
QORN 21 Viz: 100mVe.p 23 |3.0(3.75
gz'fru?s;tt:\"e goGy 