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This data catalog contains complete information on
Fairchild’s entire line of quality linear integrated
circuits. . ..the most comprehensive line in the
industry. Some idea of just how comprehenisve our
product line is can be gained quickly by referring to
the chart below, which summarizes by market and by
major end-equipments within each market, the types
of Fairchild devices that serve their needs. There are
currently 84 device types in production.

You'll find that the catalog is organized to permit
quick, convenient reference to such information as
specification data, connection diagrams, block
diagrams and ordering information.

Also included are the following special sections
devoted to:

Introduction

Selection guides to consumer products, interface
elements, operational amplifiers and  voltage
comparators.

A comprehensive industry-wide cross reference
listing direct replacement and equivalent Fairchild
products.

Fairchild’s UNIQUE 38510 high reliability pro-
gram, showing process summary product screening
levels and device types currently available.

A statement on dice, summarizing electrical
performance specifications, visual inspection
criteria and availability.

A planned new products listing, illustrating
Fairchild’s continued technological advancement in
proprietary and second source devices.
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Product Classifications ic
General Purpose Op Amps A A A A A A A A A A A
Precision Op Amps A A A A A A
Multiple Op Amps A A A A A A A A A A A
Comparators A A A A A A
Drivers/ Receivers A A A A A A A A
TV Circuits A A A A
Voltage Regulators A A A A A A A A A A A A
Sense Amps A A A A A A
Low Level Amps A A
RF/IF Amps A A A
AC Power Control A A A A
Ordnance A




Product Index

DEVICE PAGE DEVICE PAGE

HAT02 16 MA9617 295
LA703 23 MA9620 211
MA709 25 MA9621 217
MA710 32 MA9622 223
MAT711 36 HA9624 227
MAT715 40 MA9625 227
HA716 47 nA9644 233
MAT722 50 1A9650 298
MA723 53 CA3018 237
MA725 60 CA3018A 237
MAT26 68 CA3019 237
MAT727 71 CA3026 237
MAT29 75 CA3036 237
MA730 78 CA3039 237
MAT732 84 CA3045 237
MA733 87 CA3046 237
UA734 93 CA3054 237
MA739 100 CA3064 253
uA740 104 CA3065 257
MA741 107 CA3066 293
UAT42 114 CA3067 293
HA746 118 CA3068 294
UAT47 122 CA3075 291
HAT48 128 CA3076 ' 291
uA749 136 CA3086 237
uA750 299 LM101A 260
HA754 142 LM108A 299
UA757 146 LM109 267
UA760 152 SN7524/5 271
MA767 157 SN55/75107 ' 296
UA776 160 SN55/75108 296
uA777 169 SN55/75109 296
UAT780 176 SN55/75110 296
MAT81 182 SN75325 297
uA782 292 SN75450 275
MAT91 290 SN75451 297
HA795 187 TAAB30 (Formerly uA786) 280
HA796 191 TAAGB40 (Formerly uA784) 283
1A7800 196 TBAL50 (Formerly uA785) 285
uA9614 203 TBA641B (Formerly uA706) 290
HA9615 - 207 : ULN2131 (Formerly uA753) 292
1“A9616 295



Selection Guides

Consumer Products
Line Drivers/Receivers
Operational Amplifiers

Voltage Comparators

SELECTION GUIDE FOR CONSUMER TV CIRCUITS

CHROMA PROCESSING AND DEMODULATION

PARAMETER nA780/781/746 ©A3066/3067 uA782

ACC Figure of Merit AVoyt = —3 dB for AVjh = —-20dB | AVgy¢ = 3 dBfor AV, =—20dB AVoyt = 3dB for AVjy, =—-20dB

Chroma Input Resistance 24 k) 50k 1.8 k&2

Demodulator Output Resistance 300 50 50 ©

Max B-Y Output 10 volts 3.6 volts 7 volts

Chroma Input for Max 200 mV 200 mV 20 mV
Demodulator Qutput

Number of External Components 77 62 42

Number of Alignment Adjustments 4 7 5

SOUND IF AND DETECTOR*

PARAMETER ' uA754 TAAGAQ** CA3065**
Sensitivity (uV) 70 100 200
AMR (dB) at 30% AM 50 44 50
Audio Output (Volts) RMS 3.0 1.6 25
|F Voltage Gain (dB) 72 76 68
Detector—Recovered Audio Voltage

at Detector Out (mV) 450 - 750

*Typical measurements made at 4.5 MHz for the uA754/CA3065 and 5.5 MHz for the TAAG40 (formerly uA784)
**Includes DC Volume Control



SELECTION GUIDE FOR LINE DRIVERS/INTERFACE DRIVERS

Key Features uA9614 uA9616 wA9621 uA9624 #A9644 75450
(1) (2) (3, 4) (3,5)
Supply Voltages +5.0 +12 +5.0 +5.0 +5.0 +5.0
—-12 +12 0to
—30
Vin (V) 51 1.7 2.0 19 2.1
59 1.8 2.0 2.0 1.9 2.1
ViL (V) 51 09 1.0 1.1 1.0
59 0.85 08 1.0 1.1 0.85
VoH (V) +3.2 +6.0 +4.3 -0.5 30 Max 30 Max
VoL (V) +0.2 —6.0 +0.2 +0.2 0.8 0.4
1.25
10 {on) (mA) 500 250
10 (off) (uA) 100 100
Igc (mA) —-90 +15 300 —20
—15
Pp (mW) 175 250 120 40 120 30
tpd (ns) 16 300 10 120 50

NOTES FOR LINE DRIVERS/INTERFACE DRIVERS

1. The uA9616 is a triple EIA line driver. Each driver incorporates an internal response control circuit. The slew rate is a maximum of 30 V/us and a
minimum of 4 V/us (3% of unit interval at 20 k band). The two values for 'SC are the typical Vg and VOL short circuit currents. The tpd is measured
from 1.5 V on the input to the output passing through the 0 V point. The delay is caused by the internally controlled slew rate of the output. The
#A9616 meets the electrical interface requirements of EIA-RS-232-C and the CCITT recommendation V.24, By using an external capacitor from the
output to ground for wave shaping, the uA9616 will also meet the low level digital interface for MIL STD 188C.

2. The pA9624 is designed to operate with a Vpp from 0 to —30 V.

3. The Vo value is a maximum stand off voltage on the collector of the output device. lo (on) is the maximum steady state current sinking capability
of the output device. lo (off) is the maximum leakage current into the output with the output device off.

4. Vg is the typical Vg (sat) of the output device at collector currents of 100 mA (V5| =0.8 V) and 500 mA (VOL =1.25 V).

5. Vg is a typical Vce (sat) of the output transistor at collector currents of 100 mA (VgL = 0.25 V) and 300 mA (V5 =05 V).

SELECTION GUIDE FOR LINE RECEIVERS/INTERFACE RECEIVERS

A9615 A9617 A9620 A9622 A9625
Key Features 0 “2) e 0 Y
Supply Voltages +5.0 +5.0 +5.0 +5.0 +5.0
+12 —-10 —11 to
—30
VoL (V) 51 0.40 0.40 0.40 0.40
59 0.45 0.40 0.45 0.45 0.50
VoH (V) 51 2.4 3.0 3.0 2.6
59 24 24 3.0 3.0 2.6
VTH (V) 0.5 +1.5 +0.5 2.0 -3.0
— —9.0
VCM (V) 115 +25 +15 10
RN (kQ) 7 4 24 5 22
Ppiss (mW) 175 100 110 140 60
tpd (ns) 28 50 30 35 70
Diff. Inputs X X X
Qutput Enable X X
Response Control X X X
Line Terminator X X X
Wired—OR Qutput X X X X
Failsafe Contro! X X




NOTES FOR LINE RECEIVERS/INTERFACE RECEIVERS

1. VOL is the worst-case, guaranteed maximum output low voltage at 25°C. VoH is the worst-case, guaranteed minimum output high voltage at 25°C.
Upper listed voltages are for 51 grade {temperature range —55°C to +125°C) devices, while lower voltages are for 59 grade (0°C to 70°C) devices.

2. The uA9617 receiver has a Vg of 1.0 when the hysteresis pin is left open. If the response control pin is shorted to the hysteresis pin, the uA9617
receiver will operate with a typical 1.3 volts of hysteresis (i.e. ViR=20V,V; =07 V). With or without hysteresis, the receiver in the uA9617 oper-
ates in a failsafe mode as described in section 2.5 of EIA RS-232-C. The inputs are protected to +25 volts (reference to ground). The uA9617 aiso
meets the CCITT recommendation V.24,

3. The uA9620 provides two sets of differential inputs to each receiver: a 5 to 1 attenuated input {normally used) and a direct input. The Vypand Veopm
shown refer to the attenuated inputs. Divide the values by a factor of five to find values for the direct inputs. The response control on the uA9620
may be achieved by using two capacitors for each receiver; one from each direct input to ground. The attenuator inputs are connected to the line.

4. The pA9625 is not a line receiver; it is a dual MOS to TTL logic level converter. The negative 3.0 V V1R is the guaranteed worst case V| necessary
to produce a VOH' The supply voltage range of —11 to —30 V is the min and max VDD voltages allowable.

SELECTION GUIDE FOR COMMERCIAL GRADE OPERATIONAL AMPLIFIERS*

nA702% nA709 uA715 uA725 uA739 nA740 rA741 uA747
" High R {nternally
Wide . High Zjn
Key Features Band General High Accurat.:y Low Noise| 10120 Compen- Dual
Slew Rate | Low Drift . sated
General Purpose ) Dual High
Purpose Wide Band Exce.llfent Slew Rate General
Stability Purpose
Input Offset Voltage Max. (mV) : 5.0 75 75 25 6.0 100 6.0 6.0
Input Offset Current Max. (nA) 2000 500 250 35 1000 200 200
Input Bias Current Max. (nA) 7500 1500 1500 125 2000 2.0 500 500
Minimum Voltage Gain {(V/mV) 34 15 10 250 6.5 25 20 20
Operating Supply Voltage Range Min. (V) +6, —3 +9.0 +6.0 +3.0 +4 .0 +5.0 +5.0 5.0
Max. (V) +14,—7 +18 +18 +22 +18 +22 +18 +18
Unity Gain Bandwidth (MHz) 30 5.0 65 20 10 3.0 1.0 1.0
Slew Rate Ac =1 (V/us) 35 0.3 18 1.0 6.0 0.5 0.5
AcL = =1 (V/us) 35 0.3 100 25 6.0 0.5 0.5
AcL =10 (V/us) 5.0 3.0 38 8.0 6.0 0.5 0.5
Input Voltage Range (V) +1.5, —6.0 +10 +15 +22 +15 +15 +15 +15
Differential Input Voltage (V) +5.0 +5.0 +15 +22 +5.0 +30 +30 +30
Temp. Coefficient of Input Offset VoltageT (uV/°C) 10 10 6.0 05 4.0 20 7.0 7.0
Internal Compensation ) X X X
Offset Adjust X X X X X X X
Input Protection X X X X X X
Output Protection ) x X X X X

SELECTION GUIDE FOR COMMERCIAL GRADE OPERATIONAL AMPLIFIERS*(Continued)

uA748 uA749 uA776 uA777 LM201 LM301A
Extended Extended
Key Features Bandwidth |  Dual Programmable _ |Bandwidth .
Precision Precision
General Low Cost | —15uA |1 - 15 4A General
Purpose SET = 1ok SET s Purpose
Input Offset Voltage Max. (mV) 6.0 6.0 6.0 6.0 7.5 7.5 75
Input Offset Current Max. (nA) - 200 500 6.0 25 50 200 50
Input Bias Current Max. (nA) 500 1000 10 50 250 500 250
Minimum Voltage Gain (V/mV) 20 15 50 50 25 20 25
Operating Supply Voltage Range Min. (V) +5.0 +4.0 +1.2 +1.2 +5.0 +5.0 5.0
Max. (V) +18 18 18 18 +20 20 +20
Unity Gain Bandwidth (MHz) 1.0 10 0.2 1.0 1.0 1.0 1.0
Slew Rate Acp =1 (V/us) 05 15 0.1 0.7 0.5 0.5 05
AcpL =—1 (V/us) 6.0 25 0.1 0.7 6.0 6.0 6.0
AcL =10 (V/us) 20 8.0 0.1 0.7 2.0 2.0 2.0
Input Voltage Range (V) +15 15 *15 *15 +15 +15 15
Differential Input Voltage (V) +30 5.0 +30 +30 +30 +30 +30
Temp. Coefficient of Input Offset VoltageT (uV/°C) 7.0 3.0 3.0 3.0 3.0 7.0 6.0
Internal Compensation X X
Offset Adjust X X X X X X X
Input Protection X X X X X X X
Qutput Protection X X X X X X X
*Vg =115V, Tp = 25°C unless otherwise specified + Typical value, 0°C < Tp < 70°C x Vg =+12, —6 V
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SELECTION GUIDE FOR MILITARY GRADE OPERATIONAL AMPLIFIERS*

LA702X 1A709 uA709A nA715 uA725 uA740 uA741 uA747
(312) (311) , ‘
Wide BN ' High High Zin Internally
Key Features Band General General High Accurac.:y 1012 Q Compen- Dual
General Purpose Purpose Sl.ew Rate | Low Drift High sated
Purpose Wide Band Exce?lc.ent Slew Rate General
Stability Purpose
Input Offset Voltage Max. {(mV) 2.0 5.0 2.0 5.0 1.0 20 5.0 5.0
Input Offset Current Max. (nA) 500 200 50 250 20 200 200
Input Bias Current Max. (nA) 5000 500 200 750 100 0.2 500 500
Minimum Voltage Gain (V/mV) 3.6 25 . 25 1000 50 50 50
Operating Supply Voltage Range Min. (V) +6, -3 +9.0 +9.0 +6.0 +3.0 +5.0 +5.0 +5.0
Max. (V) +14, -7 18 +18 +18 +22 +£22 +22 +22
Unity Gain Bandwidth (MH2Z) 30 5.0 5.0 2.0 3.0 1.0 1.0
‘Slew Rate Acgp =1 (V/us) 35 0.3 0.3 6.0 05 05
AcL = —1 (V/us) 35 0.3 0.3 100 6.0 0.5 05
AcL =10 (V/us) 5.0 3.0 3.0 6.0 05 05
Input Voltage Range (V) +1.5,—6.0 +10 +10 +15 +22 15 15 *15
Differential input Voltage (V) +5.0 5.0 +5.0 15 +22 +30 +30 +30
Temp. Coefficient of Input Offset VoltageT (uV/°C) 10 10 18 6.0 0.5 20 7.0 7.0
Internal Compensation X X X
Offset Adjust X X X X X X
Input Protection X X X X
Output Protection x x x
k. ,
SELECTION GUIDE FOR MILITARY GRADE OPERATIONAL AMPLIFIERS*(Continued)
uA748 LA749 rA776 uA777 LM101 LM101A
Extended Extended
Key Features Bandwidth |  Dual Programmable | Bandwidth -
Precision Precision
General Low Cost 0 “15uA | I =15 uA General :
Purpose SET s SET u Purpose
Input Offset Voltage Max. {(mV) 5.0 3.0 5.0 5.0 20 5.0 2.0
Input Offset Current Max. (nA) 200 400 3.0 15 10 200 10
Input Bias Current Max. (nA) 500 750 75 50 75 500 75
Minimum Voltage Gain (V/mV) 50 25 50 50 50 50 50
Operating Supply Voltage Range Min. (V) +5.0 4.0 +1.2 +1.2 5.0 +5.0 +5.0
. Max. (V) +22 +18 . 18 18 +20 +20 +20
Unity Gain Bandwidth (MHz) 1.0 10 0.2 1.0 1.0 1.0 1.0
Slew Rate Ac =1 (V/us) 05 15 0.1 0.7 0.5 05 0.5
AcpL = —1 (V/us) 6.0 25 0.1 0.7 6.0 6.0 6.0
AcL =10 (V/us) 2.0 8.0 0.1 0.7 2.0 2.0 2.0
Input Voltage Range (V) 15 +15 15 +15 +15 *15 +15
Differential Input Voltage (V) +30 +5.0 +30 +30 +30 +30 +30
Temp. Coefficient of Input Offset VoltageT (uV/°C) 7.0 3.0 3.0 3.0 3.0 3.0 3.0
Internal Compensation X X
Offset Adjust X X X X X X
Input Protection X X X X X X
Output Protection X X

*Vg = £15 V, T = 25°C unless otherwise specified
+ Typical vatue, —55°C < Tp < 125°C
X Vg=+12, -6 V



SELECTION GUIDE

FOR COMMERCIAL GRADE VOLTAGE COMPARATORS ("

PARAMETER rA710 HA711 uA734 nA760
Input Offset Voltage, Max. (mV) (2) 5.0 5.0 75 6.0
Temperature Coefficient of

Input Offset Voltage (uV/°C) 50 5.0 35 30
Input Bias Current, Max. (uA) 40 150 0.15 60
Input Offset Current, Max. (uA) 75 25 0.045 75
Supply Voltage (V) +12, —6.0 +12, —6.0 +5.0to £15 +4.5 to +6.5
Response Time (ns) 40 40 200 16
Input Voltage Range (V) +5.0 (3) +5.0 (3) 5.0 +4.0
Output Voltage Swing (V) —0.5to —3.2 —0.5 to +3.2 0 to +8.0 0 to +3.0
Voltage Gain, Min. (V/mV) 0.8 0.5 25 5.0 (4)
Power Consumption, Max. (mW) 150 230 (5) 145 325
TTL Fanout 1 1 2 2
Diff. Input Voltage Range (V) +5.0 +5.0 +10 +5.0
(1) Typical values at 25° C unless otherwise specified.
(2)  Minimum and maximum values are for 0°C < Tp < 70°C.
(3) V—=-70V.
(4)  Typical.
() Ta=+25°C.

SELECTION GUIDE FOR MILITARY GRADE VOLTAGE COMPARATORS "

PARAMETER wA710 uA711 ' uA734 wA760
Input Offset Voltage, Max. (mV) (2) 3.0 45 40 6.0
Temperature Coefficient of

Input Offset Voltage (uV/°C) 35 5.0 25 30
Input Bias Current, Max, (LA) 45 150 0.15 60
Input Offset Current, Max. (uA) 7.0 20 ) 0.02 75
Supply Voltage (V) +12, —6.0 +12,—6.0 +5.0to 15 +4 5 to 6.5
Response Time (ns) 40 40 200 16
Input Voltage Range (V) +5.0 (3) +5.0 (3) +10 +4.0
Output Voltage Swing (V) —0.5 to +3.2 —0.5to +3.2 0to +8.0 0.to +3.0
Voltage Gain, Min. (V/mV) 1.0 05 25 5.0 (4)
Power Consumption, Max (mW) 150 200 (5) 145 312
TTL Fanout 1 1 2 2
Diff. Input Voltage Range (V) +5.0 +5.0 +10 +5.0

(1) Typical values at 20° C unless otherwise specified.
{2)  Maximum and minimum values are for —565°C < Tp < +125°C.

3) V—=-7.0V.
(4)  Typical.
(6) Tp=+25°C.



Competitive Cross-Reference

FAIRCHILD

MOTOROLA FUNCTIONAL

EQUIVALENT
MC1303L UBAT7739393
MC1304P
MC1304PQ
MC1305P
MC1305PQ
MC1307P
MC1307PQ
MC1326PQ U7F7746394
MC1326P UBA77463%4
MC1328G
MC1328P
MC1328PQ
MC1345P TBAS50
MC1350P UBA7757394
MC1351P UBA7754394
MC1352P UBA7757394
MC1353P UBA7757394
MC1353PQ U7F7757394
MC1355P U6A7754394
MC1355PQ U7F7754394
MC1357P UGA7754394
MC1357PQ U7F7754394
MC1414L UBA7711393
MC1414P U6A7711393
MC1429G U5B7730393
MC1430F U3F7702312
MC1430G U5B7702393
MC1430L UB6A7702393
MC1430pP UBA7702393
MC1431F U3F7702312
MC1431G U5B7702393
MC1431L UBA7702393
MC1431P U6A7702393
MC1433F U3F7101311
MC1433G Ub5B7101392
MC1433L UBA7101392
MC1436G U5B7101392
MC1437L U6A7749393
MC1437P UBA7749393
‘MC1438P UGA7749393
MC1439G U5B7101392
MC1439L U6A7101392
MC1440F SN7525
MC1440G SN7525
MC1440L SN7525
MC1440pP SN7525
MC1441F SN7524
MC1441L SN7524
MC1441pP SN7524

FAIRCHILD

MOTOROLA FUNCTIONAL

EQUIVALENT
MC1445F U3F7733312
MC1445G U5F7733393
MC1445L UBA7733393
MC1446L UBA7733393
MC1456G U5T7725393
MC1458G USF7747393
MC1458P UGAT7747393
MC1460G U5R7723393
MC1460R US5R7723312
MC1461G U5R7723393
MC1461R U5R7723393
MC1463R U5R7723393
MC1466L U6A7723393
MC1469R U5R7723393
MC1488L UBA9616393
MC1489L UBA9617393
MC1489AL U6A9617393
MC1495L
MC1496G
MC1510F U3F7733312
MC1510G USF7733312
MC1514L UBA7711312
MC1519G USF7733312
MC1520F U3F7101311
MC1520G USB7101311
MC1525G USB7730312
MC1526G U5B7730312
MC1529G U5B7730312
MC1530F U3F7702312
MC1530G U5B7702312
MC1531F U3F7702312
MC1531G U5B7702312
MC1533F U3F7101311
MC1533G U5B7101311
MC1533L UBA7101311
MC1535F UBA7749312
MC1535G UBA7749312
MC1536G U5B7741312
MC1537L UBA7749312
MC1539G U5B7101311
MC1539L UBA7101311
MC1540F SN7525 -
MC1540G SN7525
MC1540L SN7525
MC1541F SN7524
MC1541L SN7524 -
MC1543L SN7524
MC1545F U3F7733312
MC1545G U5F7733312




FAIRCHILD
FUNCTIONAL
EQUIVALENT

MOTOROLA

MC1710F
MC1710G
MC1710L
MC1711CF
MC1711CG
MC1711CL
MC1711F
MC1711G
MC1711L
MC1712CF
MC1712CG
MC1712CL
MC1712F
MC1712L
MC1723CG
MC1723G
MC1723CL
MC1723L
MC1741CF
MC1741CG
MC1741CL
MC1741CP
MC1741F
MC1741G
MC1741G
MC1741L
MFC4060
MFC6010
MFC8000
MFC8001
MFC8002
MFC8040

US5R7723393
U5Z27703394
UBA7739393
U6A7739393
UBA7739393
UGH7791393

FAIRCHILD
MOTOROLA FUNCTIONAL
' EQUIVALENT
MC1545L UBA7733312
MC1546L UBAT7733312
MC1550F UBAT7757312
MC1550G UBAT7757312
MC1552G U5F7715312
MC1553G U5F7715312
MC1556G U5T7725312
MC1558G U5F7747312
MC1558P UBAT7747312
MC1560G U5R7723312
MC1560R U5R7723312
MC1561G U5R7723312
MC1561R U5R7723312
MC1563R U5R7723312
MC1566L - UBA7723312
MC1569R UBR7723312
MC1580L UBB961551X
MC1582L U6B961451X
MC1583L U6B961551X
MC1584L UBB961551X
MC1590G UBA7757394
MC1595L
MC1596G
MC1709CF
MC1709CG
MC1709CL
MC1709F
MC1709G
MC1709L
MC1710CF
MC1710CG
MC1710CL
FAIRCHILD
NATIONAL FUNCTIONAL
- EQUIVALENT
LH101 U5B7741312
LH101D UBA7741312
LH101F U3F7741312
LH201 U5B7741393
LH740A U5B7740312
LH740AC U5B7740393
LM100 U5R7723312
LM101
LM101A
LM101AD
LM101D
LM101F .
LM104 U5R7723312
LM105 U5R7723312
LM106 U5B7710312
LM106F U3F7710312
LM107 U5B7741312
LM107D UBAT7741312
LM107F U3F7741312
LM 109K '
LM110 U5B7741312
LM111 U5B7734312

FAIRCHILD
FUNCTIONAL
EQUIVALENT

U5B7776312

NATIONAL

LM112
LM201
LM201A
LM201AF
LM201AD
LM207
LM207D
LM207F
LM209K
LM210
LM211
LM212
LM300
LM301A
LM301AD
LM301AF
LM304
LM305
LM306
LM307
LM307D. ..

UbB7741312
UBA7741312
U3F7741312

UbB7741312
U5B7734312
U5B7776312
UBR7723393

UBR7723393
UBR7723393
U5B7710393
- UbB7741393
UBA7741393




NATIONAL

LM307F
LM309K
LM310
LM311
LM312
LM376
LM701C
LM703L
LM709
LM709A
LM709C
LM709CN
LM710
LM710A
LM710CN
LM711

RCA

CA3000
CA3001
CA3002
CA3004
CA3005
CA3006
CA3007
CA3008
CA3010
CA3011
CA3012
CA3013
CA3014
CA3015
CA3016
CA3018
CA3019
CA3021
CA3022
CA3023
CA3026
CA3028
CA3028A
CA3029
CA3030
CA3031
CA3032
CA3033

'FAIRCHILD

FAIRCHILD
FUNCTIONAL
EQUIVALENT

UbF7747312
UbF7747393

FUNCTIONAL NATIONAL
EQUIVALENT \
U3F7741393 LM711C
LM711CN
U5B7741393 LM723
U5B7734393 LM723C
UbB7776393 LM741
U6A7723393 LM741C
LM748
LM748C
LM1303
LM1304
LM1305
LM1458
LM15568
LM3065
LM7524
LM7525
FAIRCHILD
FUNCTIONAL RCA
EQUIVALENT
U5B7702312 CA3035
U5F7733312 CA3036
U527703394 CA3037
U527703394 CA3038
U527703394 CA3039
U527703394 CA3040
U5B7716393 CA3041
U3F7702312 CA3042
U5B7702312 CA3043
USE7754394 CA3044
U5E7754394 CA3045
USE7754394 CA3046
U527754394 CA3047
UbB7702312 CA3048
U3F7702312 CA3052
' CA3053
CA3054
UBA7757394 CA3055
U6A7757394 CA3056A
UBA7757394 CA3059
CA3060
U527703394 CA3064
U527703394 CA3065
U6A7702393 CA3066
UBA7702393 CA3067
CA3068
CA3075
UBA7709312 CA3076
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FAIRCHILD
FUNCTIONAL
EQUIVALENT

UBA7739393

UGA7709312
U6A7709312

USF7733312
CA3065
CA3065
CA3065

UBA7709393
U6A7749393
UBA7739393
UbZ7703394

U5R7723312
UsB7702312
U6A7742393
U6A7739393



FAIRCHILD

FAIRCHILD
SIGNETICS FUNCTIONAL SIGNETICS FUNCTIONAL
. EQUIVALENT , EQUIVALENT
SE501K U5B7733312 S5595F
NE501K U5B7733393 S5596K
NE501A UBA7733393 N5596K
NE5S10A UBA7754394 N5596A UBA7796393
NE511A CA3045 S5709T
SE515K U5B7730312 N5709T
NE515K U5B7730393 N5709A UBA7709393
SE518K USF7711312 S5710T
NE518K USF7711393 N5710T
NE518A UBA7711393 N5710A UBA7710393
SE526K U5B7710312 S5711K
NE526K U5B7710393 S5711T USF7711312
NE526A UBA7710393 N5711K
NE528B U7B7525393 N5711A UBA7711393
SE528E U7B7525312 S5723L
SE528R U7B7525312 N5723L
SE531T U5F7715312 N5723A UBA7723393
NE5S31T U5F7715393 S5733K
SE533T U5B7776312 N5733K
NEB33T U5B7776393 N5733A U6A7733393
SE536T S5733F
NE536T S5740T
SE550L U5R7723312 N5740T
NE550L U5R7723393 S5741T
NE550A U6A7723393 N5741T
S5101T N5741A UBA7741393
S51A1T U5B7101312 N5741V
S51A8T U5B7108312 S5748T
N5201T N5748T
N5201A U6A7101333 N5748A UBA7748393
N53A1T U5B7101392 N5748V
N53A1V U9T7101393 N75248
N53A8T U5B7108392 N7525B
N5595A UBA7795393 4
FAIRCHILD FAIRCHILD

SPRAGUE FUNCTIONAL SPRAGUE FUNCTIONAL

EQUIVALENT EQUIVALENT
ULN2111A UBA7754394 ULN2124A
ULN2111N U7F7754394 ULN2124N
ULN2113A UBA7754394 ULN2126A UBA7739393
ULN2113N U7F7754394 ULN2126N U7F7739393
ULN2114A ULN2127A
ULN2114K ULN2127N
ULN2114N ULN2128A
ULN2114W ULN2128N
ULN2120A ULN2129A
ULN2120N ULN2129N
ULN2121A UBA7767394 ULN2131A UBA7754394
ULN2121N U7F7767394 ULN2131N U7F7754394
ULN2122A ULN2165A
ULN2122N ULN2165N
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Tl

SNb512L
SN7512L
SN5514L
SN7514L
SN55107AJ
SN75107AJ
SN75107AN
SN55108AJ
SN75108AJ
SN75108AN
SN55109J
SN75109J
SN75109N
SN55110J
SN75110J
SN75110N
SN75150J
SN75150N
SN75150P
SN75100L
SN75154J
SN75154N
SN52702AL
SNb52702AS
SNb52702L
SN52702S
SN72702N
SN52702N
SN72702L
SN72702S
SN52101J
SN52101AL
SN52101AZ
SN72301AJ
SN72301AN
SN72301AL
SN72301AZ
SN52107J
SN52107L
SN52107S
SN72107J
SN72307N
SN72307P
SN72307L
SN72307Z
SN52709AL
SN52709AS
SN52709AN
SN52709AJ
SN52709N
SN52709J
SN52709L
SN52709S
SN72709N
SN727094
SN72709L
SN72709S
SN52701J
SN52710N
SN52710L
SN52710S
SN72710J

FAIRCHILD
FUNCTIONAL
EQUIVALENT

U5F7733312
U5F7733393
UBF7733312
USF7733393

UGA9616393
UGA9616393
U6A9616393
U7B961559X
UBA9617393
UGA9617393
U5B7702312
U3F7702312
U5B7702312
U3F7702312
UG6A7702393
UBA7702312
U5B7702312
U3F7702312

UBAT7777312
U5B7777312
U3F7777312
UBA7777393
UBA7777393
uoeT7777393
UbBB7777393
U3F7777312
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Tl

SN73710N

SN72710L
SN72710S
SN52810J
SN52810N
SNb52810L
SN52810Z
SN72810J
SN72810J
SN72810P
SN72810L
SN72810Z
SN52510J
SN52510N
SN52510L
SN52510Z
SN72510J
SN72510N
SN72510P
SN72510L
SN72510Z
SN52711J
SN52711N
SN562711L
SN52711S
SN72711J
SN72711N
SN72711L
SN72711S
SNb52811J
SN52811N
SN52811L
SN72811J
SN72811P
SN72811L
SN2720N
SNb52820J
SN52820N
SN72820J
SN52733N
SN52733L
SN72733N
SN72733L
SNb5510L
SNbB510F
SN52741J
SN52741N
SNb52741L
SNb627417
SN72741N
SN727414
SN72741P
SN72741L
SN72741Z
SN52558L
SN72558P
SN72558L
SNb52747J
SNb52747N
SNb52747L
SN72747J
SN72747N

FAIRCHILD
FUNCTIONAL
EQUIVALENT

U6A7710312
U6A7710312
U5B7710312
U3F7710312
UGA7710393
UBA7710393
UG6A7710393
U5B7710393
U3F7710312
U6A7710312
U6A7710312
U5B7710312
U3F7710312
U6A7710393
UGA7710393
UGA7710393
U5B7710393
U3F7710312

UBA7711312
UGA7711312
USF7711312
UBA7711393
UBA7711393
U5F7711393
UG6A7711393
UBA7734312
U6A7734312
UBA7734393

U5F7733312
U3F7733312

USF7747312
U7A7747393
U5F7747312



Tl

SN72747L
SN52748J
SN52748N
SN52748L
SN52748Z
SN72748J
SN72748N
SN72748P
SN72748L
SN72748Z
SN52770L
SN72770L
SN52771L
SN72771L
SN7524J
SN7524N
SN7525J
SN7525N
SN75235J
SN75235N
SN75450AN

FAIRCHILD
FUNCTIONAL
EQUIVALENT

U5B7740312
U5B7740393
U5B7740312
U5B7740393

Ti

SN75451AP
SN72400N
SN72400L
SNb56514J
SN56514N
SN56514L
SN76110N
SN76104
SN76105
SN76131
SN76242
SN76243
SN76246
SN76630
SN76533
SN76564
SN76619
SN76640
SN76660
SN76665
SN76110

FAIRCHILD
FUNCTIONAL
EQUIVALENT

UBA7723393
U5R7723393
UBA7796393
UGA7706393
UBF7796393

Us27703394
UGA7754394
CA3065

13



For Complete Ordering Information See Page 304
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uA702
WIDEBAND DC AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The uA702 is a complete DC amplifier constructed on a single silicon

chip, using the Fairchild Planar* epitaxial process. It is intended for use as an operational amplifier in CONNECTION DIAGRAMS
miniaturized analog computers, as a precision instrumentation amplifier, or in other applications 8 LEAD METAL CAN
requiring a feedback amplifier useful from DC to 30 MHz, (TOP VIEW)

e LOW OFFSET VOLTAGE . .

e LOW OFFSET VOLTAGE DRIFT

e WIDE BANDWIDTH — 20 MHz TYP. ERUT ‘- G I

o HIGHSLEW RATE —5 V/us TYP. NON INVERTING Yy of Lean /COMPENSAT'ON

ABSOLUTE MAXIMUM RATINGS

Voltage Between V*t and V— Terminals 21V NOTE: Pin 4 connected to case.
Peak Output Current 50 mA ORDER PART NOS:
Differential Input Voltage 150V U5B7702312
Input Voltage +15Vto—-60V U5B7702393
Internal Power Dissipation (Note)
Metal Can 500 mW 14 LEAD DIP
Ceramic DIP 670 mW (TOP VIEW)
Flatpak 570 mW
Operating Temperature Range ] e
Military (312 Grade) —55°C to +125°C ol
Commercial (393 Grade) 0°C to +70°C H v
Storage Temperature Range —65°C to +150°C 1277 oureut
Lead Temperature (Soldering, 60 seconds) 300°C 1 [Ine
10[] tac
NOTE 9[] tean
Rating applies to ambient temperature up to 70°cC. Above 70° C ambient derate linearly at 6.3 mw/°C b e
for Metal Can, 8.3 mW/°C for Ceramic DIP and 7.1 mW/°C for the Flatpak package. s

EQUIVALENT CIRCUIT
ORDER PART NOS.

O v+
U6A7702312
U6A7702393
- FLATPAK
L % o ean (TOP VIEW)
EXTERNAL
FREQUENCY
COMPENSATION
1
6
GROUND O—— —0 LAG Ne e 1) —— R
2
INVERTING % ™ ono ]2 LY e— L
INVERTING 3 8
ouTPUT L) —— [ Joutrut
3 NON- 4 A
NON"NVEF"'I;tﬁ o— inverTing ) — | IC-OSP
INPUT
a LEAD
o . v- s [ Sm— v

Qg

Rg Rg
24kQ 4802

ORDER PART NOS:
—Oo v U3F7702312

Pin numbers are shown for Metal Can only.

*Planar is a patented Fairchild process.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA702

312 GRADE

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise specified)

V+=120V,V-=-6.0V

V+=6.0V,V—=-30V

PARAMETER CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. UNITS
Input Offset Volitage Rg < 2:k§2 05 2.0 0.7 3.0 mV
Input Offset Current 180 500 120 500 nA
‘Input Bias Current 20 5.0 1.2 3.5 uA
input Resistance 16 40 22 67 k&
Input Voltage Range —-4.0 +0.5 -1.5 +0.5 v
Common Mode Rejection Ratio Rg <2kQ,f<1kHz 80 100 80 100 dB
Large-Signal Voltage Gain Ry =100k, VouT =50V 2500 3600 6000
RL > 100 kQ, VouT = 25 V 600 900 1500
Output.Resistance 200 500 300 700 Q
Supply Current Vout =0 50 6.7 2.1 3.3 mA
Power Consumption VouTt =0 90 120 19 30 mw
Transient Response (unity-gain) C} =0.01 uF, R =20 @,
. Ry =100k, ViN =10 mV
Risetime 25 120 ns
Overshoot Cy <100 pF 10 50 . %
Transient Response (x100 gain) C3=50pF, R_> 100 kQ,
VIN =1 mV
Risetime 10 30 ns
Overshoot 20 40 %
The following specifications apply for ~65°C < Tp < +125°C:
input Offset Voltage Rg <2kQ 3.0 4.0 mV
Average Temperature Coefficient Rg =50 2, .
of Input Offset Voltage Ta =25°Cto Tp =+125°C 25 10 35 15 uv/°c
Rg =50 £,
Ta=25°Cto Tp =—55°C 20 10 30 15 uvV/°C
Input Offset Current Tpa =+125°C 80 500 50 500 nA
Ta =-55°C 400 1500 280 1500 nA
Average Temperature Coefficient Ta=25°Cto Tp =+125°C 1.0 5.0 0.7 40 nA/°C
of Input Offset Current Ta=25°Cto Tp=-55°C 3.0 16 2.0 13 nA/°C
Input Bias Current Tp =-55°C 43 10 26 75 7.
Input Resistance 6.0 8.0 kQ
Common Mode Rejection Ratio Rs<2kQ,f<1kHz 70 95 70 95 dB
Supply Voitage Rejection Ratio V+=12V,V—-=—6Vto
V+= 6V,V—=-3V 75 200 75 200 AV
Rg < 2 k&2
Large-Signal Voltage Gain R =100k, VoyT =5.0 V 2000 7000
R > 100 kQ, VouT =%25V 500 1750
Output Voltage Swing R > 100 kQ +5.0 5.3 +25 +2.7 \
RL > 10kQ +35 +4.0 15 +2.0 \")
Supply Current Ta =+125°C, VouT =0 44 6.7 1.7 3.3 mA
, Ta =-55C, VouT =0 5.0 75 2.1 39 mA
Power Consumption Ta =+125°C, VouT =0 80 120 15 30 mW
Ta=-55°C, VouT =0 90 135 19 35 mw

VOLTAGE TBANSFER
CHARACTERISTIC

TYPICAL PERFORMANCE CURVES (312 GRADE)

VOLTAGE TRANSFER

CHARACTERISTIC

6 —— 7 30 -
Loy ] [ 1 [7F T 1] [ L4 4
Vs -6V i/ 1-Tp=25°C TA='55°C~\'/,<
—4 20 Y "
L -Ta125°C [ T T K Twnese
> ! 1 TTaz25%
T 7ol T2
w W i |
2 [ I
= 5 : '
2 0 2 o : +—t
= e 1 i
£ £.10 1‘
3 3" |
R0k R = 10ka
-4 -2 g .. -
! s V*e 46V
| R =100ka LR, =100ka / Ve o3y ]
] - waree -3,0 [ || A
-5 - -1 1 5 -0 6 -2 2 6 10

INPUT VOLTAGE ~ mV

INPUT VOLTAGE —mV

4200

VOLTAGE GAIN
AS A FUNCTION OF
AMBIENT TEMPERATURE

3800

3400

3000

VOLTAGE GAIN —dB

2600

2200

1
vtz +i2v__|
V7= -8V
—+
N
L f
| |
N
! I
I N
|
[
[
| i
e
-60  -20 20 60 100 140

TEMPERATURE —°C




FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA702

393 GRADE

ELECTRICAL CHARACTERISTICS (Ta= 25° C unless otherwise specified)

V+=120V,V-=-60V V+=60V,V—=-30V
PARAMETER CONDITIONS MIN. TYP. MAX, MIN. TYP. MAX. UNITS
Input Offset Voltage Rg <2kQ 1.5 5.0 1.7 6.0 mV
Input Offset Current 0.5 2.0 0.3 20 KA
Input Bias Current 25 7.5 1.5 5.0 LA
Input Resistance 10 32 16 55 k&
Input Voltage Range —40 +0.5 -1.5 +0.5 \
Common Mode Rejection Ratio Rg < 2kQ,f<1kHz 70 92 70 92 dB
Large-Signal Voltage Gain RL =100 kQ, VoyT =50V 2000 3400 6000 :
RL =100 kQ, VouT =25V 500 800 1500
Output Resistance 200 600 300 800 Q
Supply Current VouTt =0 5.0 6.7 21 33 mA
Power Consumption VouTt =0 920 120 19 30 mW
Transient Response (unity gain) C)=0.01 uF, R =20 Q
RL <100 kQ, Viy = 10 mV
Risetime 25 120 ns
Overshoot CL <100 pF 10 50 %
Transient Response (x100 gain) C3=50pF, R > 100 k&2,
VIN =1mV
Risetime 10 30 ns
QOvershoot 20 40 %
The following specifications apply for 0°C < T < +70°C:
Input Offset Voltage Rg <2kQ 6.5 7.5 mV
Average Temperature Coefficient Rg=50%, 50 20 7.5 25 uv/°c
of Input Offset Voltage Ta=+70°Cto Tp=0°C
Input Offset Current 25 25 MA
Average Temperature Coefficient Ta = 25°C to Ta = +70°C 4.0 10 3.0 8.0 nA/°C
of Input Offset Current Tao=25°Cto Tp =0°C 6.0 20 55 18 nA/°C
Input Bias Current Tp=0°C 4.0 12 2.7 8 LA
Input Resistance 6.0 18 9.0 27 kQ
Common Mode Rejection Ratio Rg <2k, f<1kHz 65 86 65 86 dB
Supply Voltage Rejection Ratio V+=12V,V—=6Vto
V+= 6V,V-=3V 90 300 20 300 uVv/v
Rg<2kQ
Large-Signal Voltage Gain RL =100 kQ, VoyT =50V 1500 7000
RL > 100 k&, Voyt =25V 400 1750
Output Voltage Swing R > 100 k@ +5.0 5.3 +25 +2.7 \%
RL=> 10kQ +35 +4.0 +1.56 +2.0 \%
Supply Current VouTt =0 5.0 70 21 3.9 mA
Power Consumption Vout =0 90 125 19 35 mwW

VOLTAGE TRANSFER
CHARACTERISTIC

TYPICAL PERFORMANCE CURVES (393 GRADE)

VOLTAGE TRANSFER

CHARACTERISTIC

v 6.0v

Toeov | tacoc | 7]
.

6.0

Voo 6.0V

Vs oy \ //\
2.0 /
AN
VIR

4.0

vieey | Ta T O

4
il

7
F

|

7
h

0 # 1, s }_

T4

e

2.0

A

T
= 5°C+—

.OUTPUT VOLTAGE - V
=Y

OUTPUT VOLTAGE - V
o

2.0
/ 7
R+ 10k /] Ry = 10k
2.0 [+ 174 4.0 [t 4
R, - 100ker_{ 7 | | R_=100k | /f)
‘ AT02 -y
sol 11— | M P) N

-10 -6.0 -2.0 2.0
INPUT VOLTAGE - mVv

HAT02

10 5.0 -3.0 -1.0

1.0 3.0 5.0
INPUT VOLTAGE - mV

3800

3600

3400

VOLTAGE GAIN

3200

2800

VOLTAGE GAIN
AS A FUNCTION OF
AMBIENT TEMPERATURE

Vooe 6.0V

vy

0

10 2 30 L) 50 60
TEMPERATURE - °C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA702

TYPICAL PERFORMANCE CURVES (312 GRADE)

VOLTAGE GAIN
AS A FUNCTION OF

INPUT BIAS CURRENT
AS A FUNCTION OF

INPUT OFFSET CURRENT
AS A FUNCTION OF

AMBIENT TEMPERATURE SUPPLY VOLTAGES SUPPLY VOLTAGES
1100 . 3.0 T 250 ™
coa ] Ta
1000 — 2.5 2 200
< |
et [
@ ! 5 T
7 900 éz.o £ 150 ]
5 3 1 3 //‘4
- ] a |~ 5 I T
£ 800 g5 ] £ 100 - b
3 N 5 ] ; R
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TEMPERATURE - °C -3 -4 -5 -6 -3, 4 -5 -6
SUPPLY VOLTAGES -V SUPPLY VOLTAGES —V
INPUT BIAS CURRENT INPUT OFFSET CURRENT SUPPLY VOLTAGE REJECTION RATIO
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
AMBIENT TEMPERATURE AMBIENT TEMPERATURE AMBIENT TEMPERATURE
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2 ~ § R | =
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V-3V ~—_ 10 o 7+"V;=~73}/717 | 7‘\7>R‘ g
ANEE T T ®
-60 20 2 60 100 140 60 20 20 6 100 160 -60 20 20 60 100 140

TEMPERATURE —°C

TEMPERATURE - °C
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AS A FUNCTION OF
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POWER SUPPLY CURRENT
AS A FUNCTION OF

AMBIENT TEMPERATURE AMBIENT TEMPERATURE
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA702

VOLTAGE GAIN

INPUT BiAS CURRENT - pA

TYPICAL PERFORMANCE CURVES (393 GRADE)

VOLTAGE GAIN
AS A FUNCTION OF
AMBIENT TEMPERATURE

INPUT BIAS CURRENT
AS A FUNCTION OF
SUPPLY VOLTAGES
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e pA702

PEAK-TO-PEAK OUTPUT SWING —V

SLEW RATE - Vius

TYPICAL PERFORMANCE CURVES (312 AND 393 GRADES)

OUTPUT VOLTAGE SWING
AS A FUNCTION OF
LOAD RESISTANCE
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1 2 5 10 2 50 100
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UNITY-GAIN AMPLIFIER
(LAG COMPENSATION)

2k

OUTPUT RISE-TIME LIMITING*

SUPPLY CURRENT COMMON MODE REJECTION RATIO
AS A FUNCTION OF AS A FUNCTION OF
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Pin numbers are shown for Metal Can only.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA702

INPUT VOLTAGE RANGE —V

VOLTAGE GAIN —dB

TYPICAL PERFORMANCE CURVES (312 AND 393 GRADES)

INPUT VOLTAGE RANGE OUTPUT VOLTAGE SWING VOLTAGE GAIN
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
. SUPPLY VOLTAGES SUPPLY VOLTAGES SUPPLY VOLTAGES
12 5000 AE——
go_gl_"n_vel LIIMITI 0 Ty " 55°C
0 > 10 7 2000
2 Ry = 100k L1
: > 300 >
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-3 e, £ ot 1000
N
g | vAn N 20 paTO2 502 pATO2
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SUPPLY VOLTAGES —V SUPPLY VOLTAGES - V SUPPLY VOLTAGES - V
FREQUENCY RESPONSE FOR FREQUENCY RESPONSE FREQpENCY RESPONSE FOR
VARIOUS CLOSED-LOOP GAINS WITH CONSERVATIVE VARIOUS CLOSED-LOOP GAINS
(LAG COMPENSATION) COMPENSATION NETWORK (LEAD-LAG COMPENSATION)
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Pin numbers are shown for Metal Can only.
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HA703
RF-IF AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA703 is an RF-IF amplifier constructed on a single silicon chip
and is intended for use as a limiting or non-limiting amplifier, harmonic mixer, or oscillator to 150
MHz. The low internal feedback of the device insures a higher stability-limited gain than that available
from conventional circuitry. Including the biasing network in the same package reduces the number of
external components required, thereby increasing the reliability and versatility of the device.

e 29 mmho MINIMUM FORWARD TRANSADMITTANCE

¢ 1.0 mmho/0.05 mmho MAXIMUM INPUT/OUTPUT
CONDUCTANCE

e 12.5 pF/4.0 pF MAXIMUM INPUT/OUTPUT CAPACITANCE

ABSOLUTE MAXIMUM RATINGS

Supply Voltage 20V
Qutput Collector Voltage 24 V
Voltage Between Input Terminals +50V
Internal Power Dissipation 500 mW
Operating Temperature Range 0°Cto+ 70°C
Stordage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 60 seconds) 300°C

PHYSICAL DIMENSIONS
in accordance with JEDEC (TO-78) outline

- on—

383 o |
.040 -
MAX. 1

oo

Plane

NOTES
All dimensions in inches

L.eads are gotd-plated kovar
Package weight is 0.95 gram

ORDER PART NO. U527703394

SCHEMATIC DIAGRAM
8 50Q 1
vto AAN—1 ' -0
Ry
<
3 7
(o ]\03 —————O
INPUT V-
Q4
5 ™~
—n
<
Q2
4
{
GROUND

CONNECTION DIAGRAM

(TOPVIEW)
v+

DECOUPLING (O QOUTPUT

INPUT HIGH U (JINPUT LOW

O
GROUND

NOTE: Pin 4 connected to case.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA703

ELECTRICAL CHARACTERISTICS (Tp = 25°C, V* = 12 V unless otherwise specified)

PARAMETER CONDITIONS MIN. .TYP. “MAX. UNITS
Power Consumption ejn =0 110 170 mw
Quiescent Output Current ein =0 15 25 3.3 mA
Peak-to-Peak Output Current ejn =400 mVyms, f = 1 kHz 3.0 mA
Output Saturation Voltage 1.7 \")
Forward Transadmittance ein =10 MV, f =1 kHz 29 33 mmho
Input Conductance €in <10 mVymg, f = 10.7 MHz 0.35 1.0 mmho
Input Capacitance €jn <10 MV, f = 10.7 MHz 2.0 125 pF
Output Capacitance eq =100 mVym, f = 10.7 MHz 20 40 pF
Output Conductance eo = 100 mVymg, f = 10.7 MHz 0.05 mmho
Noise Figure f = 30 MHz, Rg = 500 £ 6.5 dB
f =100 MHz, Rg = 500 8.0 dB
The following specifications apply for 0°C < Tp < 70°C:
Quiescent Qutput Current ejn=0 1.7 3.5 ‘mA
Peak-to-Peak Output Current ejn =400 MV ms, f =1 kHz 32 mA
Output Saturation Voltage 18 A
Forward Transadmittance €in =10 mMVpmg, f =1 kHz 22 mmho
Input Conductance ein <10 MVymg, f = 1 kH2z 0.71 mmho
Output Conductance eg = 100 mMVymg, f <5 MHz 0.06 mmho
TYPICAL PERFORMANCE CURVES
INPUT RESISTANGE AND
CAPACITANCE AS A INPUT ADMITTANCE AS A OUTPUT ADMITTANCE AS A
FUNCTION OF INPUT VOLTAGE FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY
i | “ ’ | I SUSCEPTANCE ’ ! | ’
J | I 0.9 ;
12 Ve v Vv
x ¥A-|25!c N 2 ! Tp- % ‘. g Tpr 5% ‘e
. £ g
g 1 = 5MH Z& g B € 0.7 ’r NDUCTANCE g
2 5 ol g g 3 / 3 § %‘ 0.6 ] i 3 g
% S\N& 2 g 0 % g SUSCEPTANCE g
& Vf/ g S § ) ) . /c INDUCTANCE , g § 04 % , 2
g ™ P H = v [ 5] § 03 g
5 -~ <l ] 4 = // . = © g2 ¢/ 1 °
— CAPACITANGE T A 0.l A
0 1 il 1 0 r w1, [ — — W8 Jo
0 100 200 300 40 500 i 10 100 1000 ! o 100 1000
INPUT VOLTAGE - mVrms FREQUENCY - MHz FREQUENCY - MHz
‘ MAXIMUM REVERSE .
FORWARD TRANSADMITTANCE TRANSADMITTANCE AS A OUTPUT CURRENT AS A
AS A FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY FUNCTION OF INPUT VOLTAGE
50 — . T
[ o 0 0.05 | pem 5 N - l e
| v‘l 2y v*' i2v N v Il
2 z e : =l2v
£ “ Tar 5% 0 g0 INER: ‘ a Ty 5%
g AGNITUDE g g E
E ¥ w0 & go0m o3
£ N~ 4 g g
2 g 3 3
s B Z 0.2 =
g |ng g0 %2
« a z 1=} \
= o
E p -160 2 on 1
2 L T T V \\
0 I’HAISEI . =200 0 o 0 \
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FREQUENCY - MHz

FREQUENCY - MHz

INPUT VOLTAGE - mV
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uA709
HIGH PERFORMANCE OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The 4A709 is a high gain operational amplifier constructed on a single
silicon chip using the Fairchild Planar* epitaxial process. It features low offset, high input impedance,
large input common mode range, high output swing under {oad and low power consumption. The device
displays exceptional temperature stability and will operate over a wide range of supply voitages with
little degradation of performance. The amplifier is intended for use in DC servo systems, high
impedance analog computers, low-level instrumentation applications and for the generation of special

linear and nonlinear transfer functions.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage
Internal Power Dissipation (Note)
Metal Can
Ceramic DIP
Flatpak
Differential Input Voltage
Input Voltage
Storage Temperature Range
Metal Can, Ceramic DIP, and Flatpak
Operating Temperature Range
Military (311 and 312 Grades)
Commerical (393 Grade)
Lead Temperature
Metal Can, Ceramic DIP and Flatpak {Soldering 60 seconds)
Qutput Short Circuit Duration

NOTE

+18 V

500 mW
670 mW
570 mW
50V
0V

-65°C to +150°C

-55°C to +125°C
0°C to +70°C

300°C
5 seconds

Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at
6.3 mW/°C for Metal Can, 6.3 mW/°C for Silicone DIP, 8.3 mW/°C for Ceramic DIP and

7.1 mW/°C for the Flatpak package.

EQUIVALENT CIRCUIT

INPUT FREQUENCY
COMPENSATION

Rs
10kQ

25 k2
R3

25k

Qs

INVERTING
INPUT O~

R15

30kQ

QUTPUT

NON-INVERTING 2
INPUT 1

—(O FREQUENCY
COMPENSATION

2.4kQ 759

CONNECTION DIAGRAMS
(TOP VIEWS)

8 LEAD METAL CAN

INPUT FREQ. COMP.

INPUT FREQ. compv+
INVERTING INPUT .FP O outrut
NON-INVERTING OUTPUT

INPUT O FREQ. COMP

NOTE: Pin 4 connected to case

ORDER PART NOS.:
U587709311
U5B87709312
Us5B87709393

14 LEAD DiP

n.c. []
ne[]
INPUT FREQ. COMP. []

| Ine
[ Jnc.
[ ] InPUT FREQ. COMP.
vt

INVERT INPUT l}
NON-INVERT INPUT = o [ JoutPur
v-[]s o] outeut FRECQ. COMP.
N.C. II N.C

ORDER PART NOS.:
U6A7709311
U6A7709312
U6A7709393

FLATPAK

N.C. ]
INPUT COMP. =]
INVERTING INPUT (2
NON-INVERTING INPUT ]
g w1

[ NC.

[——3 INPUT cOMP.
= RV

OUTPUT
OUTPUT FREQ.

o

N
o |wwo S

ORDER PART NOS.:
U3F7709311
U3F7709312
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA709

(311 GRADE)

ELECTRICAL CHARACTERISTICS (Tp = +25°C,¥9 V < Vg < £15 V unless otherwise specified)

PARAMETER (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rg <10 k2 0.6 2.0 mV
Input Offset Current 10 50 nA
Input Bias Current 100 200 nA
Input Resistance 350 700 kQ
Output Resistance 150 Q
Supply Current Vg=+15V 25 3.6 mA
Power Consumption Vg=zx15V 75 108 mW
Transient Response Vg=215V,V|IN=20mV, R =2k, Cq =56nF,

R1 =16k, Co =200 pF, Ry = 500
Risetime 15 us
Overshoot CL <100 pF 30 %
The following specifications apply for -55°C < T < +125°C:
Input Offset Voltage Rg<10kQ 3.0 mV
Average Temperature Coefficient Rg =508, Tp = +25°C to +125°C 1.8 10 pv/°c
of Input Offset Voltage Rg =508, Tp = +25°C to -55°C 1.8 10 uv/°c
Rg=10k$2, Ta =+25°C to +125°C 2.0 15 uv/°C
Rg =10 kQ, Ta = +25°C to -55°C" 48 25 uv/ee
Input Offset Current Ta = +125°C 35 50 nA
Ta = -565°C 40 250 nA
Average Temperature Coefficient Ta=+25°Cto Tp =+125°C 0.08 05 nA/°C
of Input Offset Current Ta=+25°CtoTp =-55°C 0.45 2.8 nA/°C
Input Bias Current Ta =-55°C 300 600 nA
Input Resistance Ta =-55°C 85 170 kQ
Input Voltage Range Vg=+15V +8.0 \%
Common Mode Rejection Ratio Rg < 10kQ 80 110 dB
Supply Voltage Rejection Ratio Rg<10kQ 40 100 uV/v
Large-Signal Voltage Gain Vg=216V,R_>2kQ, VoyT=%15V 25,000 70,000
Output Voltage Swing Vg=216V, R > 10 kQ +12 +14 \"
Vg=+15V, R >2k& £10 £13 Y
Supply Current Ta=+125°C,Vg=+15V 2.1 3.0 mA
Ta=-55°C,Vg=+15V 2.7 45 mA
Power Consumption Ta =+125°C, Vg =215V 63 90 mW
Ta =-565°C,Vg=+15V 81 135 mW

OPEN-LOOP VOLTAGE GAIN

VOLTAGE GAIN

GUARANTEED ELECTRICAL CHARACTERISTICS
(311 GRADE)

INPUT COMMON MODE

OUTPUT \}OLTAGE SWING VOLTAGE RANGE

POWER CONSUMPTION

70k

110

T T T T T T
| RL>2k0 . P 55°C < TA < +125°C] Ta-26% e
-65°C < TA < +126°C
>
80k > 25 H v
| 1 u'] = %
Q a
50k o g 20 AL ﬁg/ F: 8 M f “‘)“ -
W T o 8 U z \
o 5 R ) a2 —1] @ e 11 2 7 N
L+~ & Lt == g P g
40k 31 3 69 2
N = ° |4 5 e g P
BNIy & 2 o 50 ip\cb“
0k & 10 2 5 !
S g 40 I
L~ I 2 H
= A : S
&
20k — 50 g 20
NN,
10k ket T L EATOD 0 iides 0 b 10 HATO®
9 10 n 12 13 14 15 9 10 " 12 13 L 15 9 10 1 12 13 14 15 9 10 1 12 13 14 15

SUPPLY VOLTAGE — 3V

SUPPLY VOLTAGE — tV SUPPLY VOLTAGE — tv

SUPPLY VOLTAGE — tV




FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA709

OPEN-LOOP VOLTAGE GAIN

(312 GRADE)
ELECTRICAL CHARACTERISTICS (Tp = +25°C, 9 V < Vg < 15 V unless otherwise specified)

PARAMETER (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rg < 10kQ 1.0 5.0 mV
Input Offset Current 50 200 nA
Input Bias Current 200 500 nA
Input Resistance 150 400 k2
Output Resistance 150 Q
Power Consumption Vg=215V 80 165 mw
Transient Response VIN =20 mV, R =2k,

Risetime g; - 2880‘);;{:,[%21: 533 ke, 0.3 10 s
Overshoot Cy <100 pF 10 30 %
The following specifications apply for -55°C < Ta < +125°C:

tnput Offset Voltage Rg< 10 kQ2 6.0 mV
Average Temperature Coefficient Rg = 500 3.0 wVv/°C

of Input Offset Voltage Rg < 10 k2 6.0 uv/°e

Large-Signal Voltage Gain Vg=%156V, R >2kQ,

Vout =10V 25,000 45,000 70,000
Output Voltage Swing } Vg=+15V, R > 10kQ £12 +14 \Y
Vg=+15V, R >2kQ £10 +13 v
tnput Voltage Range Vg=+15V +8.0 +10 \%

Common Mode Rejection Ratio Rg < 10kQ 70 90 dB
Supply Voltage Rejection Ratio Rg < 10 k&2 25 150 uV/V
Input Offset Current Ta = +125°C 20 200 nA

Ta =-55°C 100 500 nA

Input Bias Current Ta=-55°C 05 1.5 MA

Input Resistance 40 100 k&

GUARANTEED ELECTRICA

L CHARACTERISTCS

(312 GRADE)

INPUT COMMON MODE

VOLTAGE GAIN OUTPUT VOLTAGE SWING VOLTAGE RANGE POWER CONSUMPTION
70 k 30 12 300
n;_azczgz e -B5°C < T < +125°C -85°C S TA < +125°C LTA[=25I“C
-;:709_ ase > HAT09
60 k >‘ 25 — 410 . 250
w
2 2 R <
50 k S 32 e g 8.0 o — zm
o 5 W a2 2 8 b £
£ L1 N“N\N“-‘M/'/ g —— £ >
40 k 3’ T a 60 = 2 150
> z
E L1 g [t 8 T3 T
!
30 k 3 10 2 a0 E 100 wqd““
9 3 g
< § [ T\(p\cixL [ 1
20 k " i %50 g 20 .
! —
I
10k =] l l 0 - | =270 0 BATOD 0
9 10 1 12 13 14 15 9 10 n 12 13 14 15 9 10 1 12 13 14 15 9 10 11 12 13 14 5

SUPPLY VOLTAGE — =V

SUPPLY VOLTAGE — *V

SUPPLY VOLTAGE — tV

SUPPLY VOLTAGE — Vv
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA709

ELECTRICAL CHARACTERISTICS (Vg = %15 V, Tp = 25°C unless otherwise specified)

(393 GRADE)

PARAMETER (see definitions)

CONDITIONS

MIN, TYP. MAX. UNITS
Input Offset Voltage Rg< 10k, 9V Vg<t15V 2.0 75 mV
Input Offset Current 100 500 nA
Input Bias Current 0.3 1.5 MA
Input Resistance 50 250 kQ
Output Resistance 150 Q
Large-Signal Voltage Gain RL>2kQ,VoyT =210V 15,000 45,000
Qutput Voltage Swing R >10kQ +12 +14 \")
RL>2kQ +10 £13 \%
Input Voltage Range +8.0 +10 \
Common Mode Rejection Ratio Rg <10k 65 90 dB
Supply Voltage Rejection Ratio Rg < 10 kQ 25 200 uV/V
Power Consumption 80 200 mw
Transient Response VIN =20 mV, R =2k,
Risetime Cq =5000 pF, R1 =1.5kQ, 0.3 us
Co =200 pF, Ry = 502
Overshoot CL<100pF 10 %
The following specifications apply for 0°C < Ta < +70°C:
Input Offset Voltage Rs <10k, ¥9V<Vg<z16V 10 mV
Input Offset Current 750 nA
Input Bias Current 2.0 uA
Large-Signal Voltage Gain RL>2kQ, VoyT =10V 12,000
Input Resistance 35 k&
GUARANTEED ELECTRICAL CHARACTERISTICS
(393 GRADE)
INPUT COMMON MODE
VOLTAGE GAIN OUTPUT VOLTAGE SWING VOLTAGE RANGE
T 1] I T ] A
RL22kQ [ 0°CLTAL+70°C 0°C< TA S +70°C N
> 25 "
- P d é w e oSt é
E 10k py= z 20 m\“\\m\“- “,1/*“ ] g 80 R T
g "»/ E 1 “\“\Mﬂ P "
15 . 5 60
L L N Yass
= % <)
E 5k P_ 10 z 4.0
5 H ¢
# 5 § 20
uA709 ‘ o rA709 o . A709
09 10 1 12 13 14 15 9 10 11 12 13 14 9 10 1 12 13 14 15
SUPPLY VOLTAGE — tV

SUPPLY VOLTAGE - xV

SUPPLY VOLTAGE — &V

FREQUENCY COMPENSATION CURVES(FOR ALL GRADES)

OPEN-LOOP FREQUENCY
RESPONSE FOR VARIOUS

VALUES OF COMPENSATION
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L 1] vg=416v |
N ¢ TA=26°C

80

'~
g NI,
| 7
E 60 REER N
i) %®
w A
2
PR NI
> ey
4 S
\§ 20 %0» AN
z
w N
S0

- uA709
oL LU

100 1k 0k 100k M 10M

FREQUENCY — Hz

FREQUENCY RESPONSE
FOR VARIOUS
CLOSED-LOOP GAINS

@
S

=TT
LI FIEE T vy
T T T 1 Ta=25°C
o C1=10pF,R1=0,C2= 3 pF
S 60 =
1 ™
N
< T T T T 1T
o C1=100 pF, R1 = 1.5kR, C2 = 3pF
40
TN
s
5
3 AL UL
= C7 =500 pF, Ry = 1.5 k2, C3 = 20 pF
g 20
- RN NN
[} LIt B
§ R €1 = 5000 pF, R1 = 1.5 k2, C2 = 200 pF
o
i N
T
uAT09
ol 1111
100 1k 10k 100k ™

FREQUENCY —Hz

T SWING — V

PEAK-TO-PEAK GUTPUT SWI

OUTPUT VOLTAGE SWING AS A

FUNCTION OF FREQUENCY
FOR VARIOUS
COMPENSATION NETWORKS

2

3

T T T
| vg=15v
28 ~{ T Ta=25°C
— ! Q 4 RL=10k2 _|
ul- P | AT 1 B
" j [y % il
|- S ' - ' R
g el e
w—3 g‘\s % %
M= e 2 2
> - " [}
BT Y L w{\ e
— = ) %, Q
- r\ % b i
EEaER I RAVEA LY
RER SN
80 3 AN BN TS
40 A i Q
L ua700 N | N
ol L1l | |
1K 10k 100k ™ 10Mm

FREQUENCY — Hz

28



FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA709

OUTPUT VOLTAGE -V

INPUT BIAS CURRENT — nA

RELATIVE OUTPUT

COMMON MODE REJECTION RATION — dB

TYPICAL PERFORMANCE CURVES (FOR 311 GRADE)

VOLTAGE TRANSFER
CHARACTERISTIC

Vg = £16V 7/ o
[~ RL=10kQ //'

TA=-55°C _ ffh— Ta=+125°C
Il? — Tp =25°C
5.0 l,
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i

VA WATO09

15 il

-10 08 -06 04 -02 0 02 04 06 08 1.0
INPUT VOLTAGE — mV

INPUT BIAS CURRENT AS A
FUNCTION OF
AMBIENT TEMPERATURE

100 \

iy
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100 140

-60 -20 20 60
TEMPERATURE - °C

COMMON MODE REJECTION
RATIO AS A FUNCTION OF

AMBIENT TEMPERATURE
12 —
RS 10KR |
110 ~ =
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L
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TEMPERATURE - °C

TRANSIENT RESPONSE

Vg=+15V
RISE TIME Ta = +25°C
o I
) uA7109‘
0 05 10 15 20 25
TIME — us

vin

INPUT BIAS CURRENT — nA

INPUT RESISTANCE — MQ

OPEN-LOOP VOLTAGE GAIN

VOLTAGE GAIN AS A

FUNCTION OF
AMBIENT TEMPERATURE
7
' ook ]
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40k
~ [ ~
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FUNCTION OF
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HA709
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TRANSIENT RESPONSE
TEST CIRCUIT

10kQ

T Vout
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Pin numbers oniy apply to
metal can package.
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SLEW RATE — V/us
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FAIRCHILD LINEAR. INTEGRATED CIRCUITS « uA709

OUTPUT VOLTAGE - V

INPUT RESISTANCE — MQ

VOLTAGE TRANSFER

CHARACTERISTIC
15 T T
Vg = £15V I/ i i i
I~ RiL=10kQ I//'
Ta=-55°C /| TA=+125°C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA709

TYPICAL PERFORMANCE CURVES
(FOR 312 AND 393 GRADES)

FREQUENCY CHARACTERISTICS FREQUENCY CHARACTERISTICS
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GENERAL DESCRIPTION

uA710
HIGH-SPEED DIFFERENTIAL COMPARATOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

— The uA710 is a differential

voltage comparator intended for

applications requiring high accuracy and fast response times. It is constructed on a single silicon chip
using the Fairchild Planar* epitaxial process. The device is useful as a variable threshold Schmitt
trigger, a pulse height discriminator, a voltage comparator in highspeed A/D converters, a memory
sense amplifier or a high-noise immunity line receiver. The output of the comparator is compatible
with all integrated logic forms.

5 mV MAXIMUM OFFSET VOLTAGE

5 uA MAXIMUM OFFSET CURRENT

1000 MINIMUM VOLTAGE GAIN

20 4V/°C MAXIMUM OFFSET VOLTAGE DRIFT

ABSOLUTE MAXIMUM RATINGS

Positive Supply Voltage

Negative Supply Voltage

Peak Output Current

Differential Input Voltage

Input Voltage

Internal Power Dissipation (Note 1)
Metal Can
Ceramic DIP
Flatpak

Storage Temperature Range
Metal Can, Ceramic DIP, and Flatpak

Operating Temperature Range
Military (312 Grade)
Commercial {393 Grade)

L.ead Temperature

+140 V
-70V
10 mA
+50V
x70V

500 mW
670 mwW
570 mW
—65°C to +150°C

—55°C to +125°C
0°Cto+ 70°C

Metal Can, Ceramic DIP and Flatpak (Soldering, 60 seconds) 300°C
EQUIVALENT CIRCUIT
o
< Rg ; Rs5 v+
S 28k $39k0
R3
1.1kQ 06;
oy Ve
f(‘ —l{ Q7
R1 R2 <l;
500 2 50002
S p:
NON INVERTING
INPUT ]',\/#2 2D1 Dy
82V 6.2V
INVERTING INPUT O—q’: °
l/l ouTPUT
Re
GROUND O Q8 17kQ
; : R
o Y} @
Rg
r/‘ 100 2 aro vy |
AN 0
V-

CONNECTION DIAGRAMS

8 LEAD METAL CAN
(TOP VIEW)

NOTE: Pin 4 connected to case.

ORDER PART NOS:

U5B7710312
U5B7710393

14 LEAD DIP
(TOP VIEW)

e [ 14 Jne
ono ]2 13[] ne
12 ne

NON INVERTING 13
ineur O
v

INVERTING
INPUT

ne [s [ ne
v-e [ oureur
ne 47 8 [ Jne

ORDER PART NOS:
FOR CERAMIC DIP

U6A7710312
U6A7710393
FLATPAK
(TOP VIEW)
(1Y m— T R[] — YT
NON- INVERTING [ ] —
INVERTING s—v
oY — L4 —
v s S outeur
ORDER PART NO:  U3F7710312

Notes on following pages.

*Planar is a patented Fairchild process.



FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA710

312 GRADE
ELECTRICAL CHARACTERISTICS (Tp = +25°C, V+=12.0 V, V— = —6.0 V unless otherwise specified)
PARAMETER CONDITIONS
(see definitions) (Note 3) MIN. TYP. MAX. UNITS
Input Offset Voltage Rg <200 0.6 20 mV
Input Offset Current . 0.75 3.0 MA
Input Bias Current 13 20 MA
Voltage Gain 1250 1700
Qutput Resistance 200 Q
Output Sink Current AVIN =25 mV,VoyT =0 20 25 mA
Response Time {Note 3) 40 ns
The following specifications apply for —55°C < Tao<H 25°C:
Input Offset Voltage Rg <200 9 3.0 mV
Average Temperature Coefficient Rg =500, Ta=25"Cto Tp =+125°C 35 10 uV/°C
of Input Offset Voltage Rg=506,Tp=25"Cto Tp =—55C 2.7 10 uvi°C
Input Offset Current Ta =+125°C 0.25 3.0 wA
Ta =-55°C ) ., . 1.8 7.0 MA
Average Temperature Coefficient Ta=25"CtoTp=+125°C 5.0 25 nA/°C
of Input Offset Current Ta=25°CtoTp =-55°C 15 75 nA/°C
Input Bias Current Ta=-55°C 27 45 HA
Input Volitage Range V—=-70V +5.0 ' \Y
Common Mode Rejection Ratio Rg <200 @ ) ) 80 100 dB
Differential Input Voltage Range +5.0 \Y
Voltage Gain . ’ . ‘ 1000
Positive Output Level AVINZ5mV,0<IgyT <b50mA 25 3.2 4.0 \
Negative Qutput Level AV|N = 5 mV -1.0 —0.5 0 \Y
Output Sink Current Ta =+125°C, AV N = 5mV, VoyT =0 05 1.7 mA
TA=—55°C,AV|N =>5mV,Voyt =0 1.0 2.3 mA
Positive Supply Current Vout <0 5.2 9.0 mA
Negative Supply Current 4.6 7.0 mA
Power Consumption 90 150 mw
393 GRADE
ELECTRICAL CHARACTERISTICS (Tp = 25°C, V+=12.0 V, V— = —6.0 V unless otherwise specified)
. PARAMETERS CONDITIONS
(see definitions) (Note 3) MIN. TYP. MAX. UNITS
Input Offset Voltage Rg <200 £ 1.6 5.0 mV
Input Offset Current 1.8 5.0 KA
Input Bias Current 16 25 MA
Voltage Gain 1000 1500
Output Resistance 200 Q
Output Sink Current AViN 25 mV, VoyT =0 . 1.6 25 mA
Response Time (Note 2) 40 ns
The following specifications apply for 0°C < Tp < +70°C:
Input Offset Voltage Rg <200 Q@ 6.5 mV
Average Temperature Coefficient Rg =50, Ta =0°Cto Tpa =+70°C 5.0 20 uVv/°C
of Input Offset Voltage
Input Offset Current 75 uA
Average Temperature Coefficient Ta =25°Cto Tp =+70°C 15 50 nA/°C
of Input Offset Current Ta=25°Cto Tpo=0°C 24 100 nA/°C
Input Bias Current Ta=0°C 25 40 A
fnput Voltage Range V—-=-70V 5.0 \%
Common Mode Rejection Ratio Rg <200 © 70 98 dB
Differential Input Voltage Range 5.0 \%
Voltage Gain 800
Positive Output Level AV|N =5 mV,0< IgyT <5.0mA 2.5 3.2 40 v
Negative Output Level AViN =5 mV -1.0 —05 0 \
Output Sink Current AV|N =25 mV, VoyT =0 0.5 mA
Positive Supply Current VouTt <0 5.2 9.0 mA
Negative Supply Current 4.6 7.0 mA
Power Consumption 20 150 mw

NOTES

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can, 8.3 mW/°C for
Ceramic DIP, 6.3 mW/°C for Silicone DIP and 7.1 mW/°C for the Flatpak package.

pon

1.8 Vat —55°C, 1.4 V at +25°C and 1.0 V at +125°C. For 393 grade, 1.5 V at +25°C and 1.2 V at +70°C.

Derate linearly at 4.4 mW/°C for case temperatures above +1158°C; Derate linearly at 3.3 mW/°C for ambient temperatures above +100°C.
The response time specified (see definitions) is for a 100 mV input step with 5 mV overdrive.
The input offset voltage and input offset current (see definitions) are specified for a logic threshold voltage as follows: For 312 grade,
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e pA710
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA710
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pA711
DUAL COMPARATOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA711 is a dual, differential voltage comparator intended primarily
for core-memory sense amplifier applications. The device features high accuracy, fast response times,
large input voltage range, low power consumption and compatibility with practically all integrated
logic forms. When used as a sense amplifier, the threshold voltage can be adjusted over a wide range,
almost independent of the integrated circuit characteristics. Independent strobing of each comparator
channel is provided, and pulse stretching on the output is easily accomplished. Other applications of
the dual comparator include a window discriminator in pulse height detectors and a double-ended
limit detector for automatic Go/No-go test equipment. The pA711, which is similar to the uA710
differential comparator, is constructed using the Fairchild Planar* epitaxial process.

CONNECTION DIAGRAMS
(TOP VIEWS) ™
10 LEAD METAL CAN

GnD )
STROBE 1 () A'A‘.
FAST RESPONSE TIME - 40 ns TYPICAL mieTNG ! ' vEETG
5 mV MAXIMUM OFFSET VOLTAGE
NON-INVERTING () ® IP:‘ON-INVERTING

10 A MAXIMUM OFFSET CURRENT INPUT 3 PUT 5
INDEPENDENT STROBING OF EACH COMPARATOR v

Note: Pin 5 connected to case.

ABSOLUTE MAXIMUM RATINGS

Positive Supply Voltage +14 V

ORDER PART NOS. U5F7711312
Negative Supply Voltage =70V U5F7711393
Peak Output Current 50 mA
Differential Input Voltage 50V 14 LEAD DIP
Input Voltage +70V
Strobe Voltage 0to+6.0V
internal Power Dissipation (Note 1)
Metal Can 500 mW ne [hi N.C
Ceramic DIP 670 mW nveRTING gsmoam
Flatpak 570 mW NON-INVERTING [} [ rounn
Operating Temperature Range INPU
Military (312 Grade) —~55°C to +125°C v [1v*

Commercial {393 Grade) 0°Cto+ 70°C ORIV S ] outeut
Storage Temperature Range —65°C to +160°C INVERTING [ ] sTrose 2

Lead Temperature

o NG [ X
Metal Can, Ceramic DIP and Flatpak (Soldering, 60 seconds) 300°C ’ H e
EQUIVALENT CIRCUIT
STROBE 1 T ‘ T STROBE 2 . i ORDER PART NOS.
R D3 |6.2v valeav |, " FOR CERAMIC DIP: UGA7711312
$Ra Rs S - T Shis 14 4
. T 43kQ 4.3k0 3 S a3kQ 2.3k 03 U6A7711393
Qg Q8
Ry Q7 Qg Ri2
o100 o108 . 10 LEAD FLATPAK
13 -
9100 k Re Ru1 910 Q

WA, Q4 Q7 VWA~
INVERTING Qs | 1000 1009 | o ¢ INVERTING
INPUT ; INPUT
INVERTNS {7 sTRosE 1
o o e NONINVERTING [ [———1 crouno
NON-INVERTING NON-INVERTING (g me— —
INPUT INPUT 2 NON-INVERTIN? — — eIV V)
INPUT
u G Vs [} —
Q0
Rg Rio
1209 Rg 1200
2400
oV ORDER PART NOS. U3F7711312

Notes on following page.

*Planar 1s a patented Fairchild process.




FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA711

312 GRADE

ELECTRICAL CHARACTERISTICS (T =25°C, V* =12V, V— = —6.0 V unless otherwise specified)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Vout = 1+1.4 V, Rg <200 £,Vcm =0 1.0 35 mV
' Vout = +1.4 V, Rg <200 Q 1.0 5.0 mv
Input Offset Current Vout=+1.4V 0.5 10.0 HA
Input Bias Current 25 75 MA
Voltage Gain 750 1500
Response Time (Note 2) 40 ns
Strobe Release Time 12 ns
Input Voltage Range V—=-70V +5.0 \%
Differential Input Voltage Range +5.0 Vv
Output Resistance 200 Q
Positive Output Level Vip =210 mV 45 5.0 \Y
Loaded Positive Output Level Vin 210 mV, Ig =5 mA 25 3.5 \%
Negative Qutput Level Vip =10 mV -1.0 —0.5 0 \
Strobed Output Level Vstrobe <0.3 V -1.0 0 Y
Output Sink Current Vin =10 mV, Vgoyt =0 0.5 0.8 mA
Strobe Current Vstrobe = 100 mV : 1.2 25 mA
Positive Supply Current Vout <0 8.6 mA
Negative Supply Current 39 mA
Power Consumption 130 200 mW

The following specifications apply for —65°C < Ta < +125°C:
A

Input Offset Voltage (Note 3) Rg <200 @, Vopm =0 45 mV
Rg <200 @ 6.0 mV

Input Offset Current (Note 3) 20 HA

Input Bias Current 150 KA

Temperature Coefficient of

Input Offset Voltage 5.0 uv/°C
Voltage Gain 500
NOTES

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can, 8.3 mW/°C for
the Ceramic DIP, and 7.1 mW/"C for the Flatpak package.
2. The response time specified (see definitions) is for a 100 mV step input with 5 mV overdrive.
3. The input offset voltage is specified for a logic threshold as follows:
312 Grade: 1.8V at —55°C, 1.4 V at +25°C, 1.0 V at +125°C
393 Grade: 1.5V at0°C, 1.4 V at +25°C, 1.2 V at.+70°C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA711

393 GRADE

ELECTRICAL CHARACTERISTICS (Ta =25°C, vt =12V, V= =—6.0 V unless otherwise specified)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Vout = +1.4 V, Rg <200 2, Vgp =0 1.0 5.0 mv
' ' Vout = +1.4 V, Rg <200 Q 1.0 75 mv
Input Offset Current Vout=+1.4V 0.5 15 HA
Input Bias Current 25 100 uMA
Voltage Gain 700 1500
Response Time (Note 2) 40 ns
Strobe Release Time 12 ns
Input Voltage Range —=-70V .0 \Y
Differential Input Voltage Range +5.0 \%
Output Resistance 200 Q
Positive Output Level Vip =10 mV 45 5.0 Vv
Loaded Positive Output Level Vip 210 mV, Ig =5 mA 25 35 \
Negative Output Level Vip 210 mVv -1.0 —0.56 0 \
Strobed Output Level Vstrobe <0.3 V -1.0 0 \
Output Sink Current Vin 210 mV, Vgoyt =0 0.5 08 mA
Strobe Current Vstrobe = 100 mV 1.2 25 mA
Positive Supply Current Vout <0 8.6 mA
Negative Supply Current 3.9 mA
Power Consumption 130 230 mW
The following specifications apply for 0°'C < Ta <+70 C:
Input Offset Voltage (Note 3) Rg <200 2, Vcwm =0 6.0 mV
Rg <200 Q 10 mv
Input Offset Current {Note 3) 25 uA
Input Bias Current 150 uA
Temperature Coefficient of
Input Offset Voltage 5.0 uv/°c
Voltage Gain 500




FAIRCHILD LINEAR INTEGRATED CIRCUITS * upA711
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pA715

HIGH SPEED OPERATIONAL AMPLIFIER

GENERAL DESCRIPTION — The uA715 is a high speed, high gain, monolithic operational amplifier,
constructed on a single silicon chip using the Fairchild Planar * epitaxial process. It is intended for use
in a wide range of applications where fast signal acquisition or wide bandwidth is required. The uA715
features fast settling time, high slew rate, low offsets, and high output swing for large signal
applications. In addition, the device displays excellent temperature stability and will operate over a
wide range of supply voltages. The uA715 is ideally suited for use in A to D-and D to A converters,
active filters, deflection amplifiers, video amplifiers, phase locked loops, multiplexed analog gates,
precision comparators, sample and holds, and general feedback applications requiring DC wide

bandwidth operation.

FAST SETTLING TIME
WIDE BANDWIDTH

ABSOLUTE MAXIMUM RATINGS
Supply Voltage

Internal Power Dissipation (Note 1)

Metal Can

Ceramic DIP

Differential Input Voltage

Input Voltage (Note 2)

Storage Temperature Range
Metal Can, Ceramic DIP

Operating Temperature Range
Military (312 grade)
Commercial (393 grade)

Lead Temperature {Soldering, 60 Seconds)

Metal Can, Ceramic DIP

HIGHSLEWRATE. . ... ... .. 100 V/us
.. 300 ns
.. 65 MHz
WIDE OPERATING SUPPLY RANGE

WIDE INPUT VOLTAGE RANGES

FAIRCHILD LINEAR INTEGRATED CIRCUITS

+18 V

500 mW
670 mW
+15V
15V

—65°C to +150°C

—55°C to +125°C
0°Cto +70°C

300°C

EQUIVALENT CIRCUIT

y

20 $4a ag
Re SRig Rig

e}

6k
R3

15K X908
%ﬂ 0! 7

4000
0 4
COMP1A Rr
o

4000

Ro COMP2A
< tD)

04
R2 NON-INV
INPUT

B
1000 1000

28 3000 25008
Ris SRig SRy

% 3% |/I°7 l)o

CONNECTION DIAGRAMS

10 LEAD METAL CAN
(TOP VIEW)

ORDER PART NOS:

U5F7715312
U5F7715393
14 LEAD DIP
(TOP VIEW)
comp 1A [h1 141 comp 28
comP 18 (] 2 13 v
cascone [ 3 127 come 2a

'NVE',‘NT,!'J? - [ outPut

K

NON-INVERTING _
INPUT s [ v

Ne 6 ]

xe []7 8 :l NC

ORDER PART NOS:

For Ceramic DIP
UBA7715312
U6A7715393

Notes on following pages.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA715

312 Grade
ELECTRICAL CHARACTERISTICS (Vg =15V, Ta= 25°C unless otherwise specified)
PARAMETER CONDITIONS MIN, TYP. MAX. UNITS
Input Offset Voltage Rg <10 kQ 20 5.0 mV
Input Offset Current 70 250 nA
Input Bias Current 400 750 nA
Input Resistance 1.0 M
Input Voltage Range +10 +12 Volts
Large Signal Voltage Gain RL =22kQ,VoyT =10V 15,000 30,000
Output Resistance 75 Q
Supply Current 5.5 7.0 mA
Power Consumption 165 210 mwW
Acquisition Time (Unity Gain) Vout =+ V 800 ns
Settling Time (Unity Gain) 300 ns
Transient Response (Unity Gain) VN =400 mV
Risetime 30 60 ns
Overshoot 25 40 %
Slew Rate Av =100 70 V/us
Av=10 38 V/us
Av =1 (non-inverting) 15 18 V/us
Av =1 (inverting) 100 V/us
The following apply for —55°C < Tp < +125°C: )
Input Offset Voltage Rg <10 k2 75 mV
Input Offset Current Tp =+125°C 250 nA
Ta=-55"C 800 nA
Input Bias Current Ta=+125°C 750 nA
Ta =-55"C 4.0 uA
Common Mode Rejection Ratio Rg <10 kQ 74 92 dB
Supply Voltage Rejection Ratio Rg <10 kQ 45 300 uV/V
Large Signal Voltage Gain RL >2kQ, Voytr =10V 10,000
Output Voltage Swing RL =2kQ +10 +13 \

TYPICAL PERFORMANCE CURVES

OPEN LOOP GAIN AS A FUNCTION

OPEN LOOP GAIN

SLEW RATE - Vius

50

A0k

30k

20k

10k

OF AMBIENT TEMPERATURE
) .

T T
Vgt 15V

R -2k

LATIS

-40

0

0

L) 120

TEMPERATURE - °C

SLEW RATE AS A FUNCTION
OF TEMPERATURE

2

T

Vst 215V
Ry =10k |

]
™~

1

WATIS

-2 0 o 8 120

TEMPERATURE - °C

SUPPLY VOLTAGE REJECTION RATIO
AS A FUNCTION OF
AMBIENT TEMPERATURE

0 T 1
L m Rg <10k __|
2z Vg * 215V
s
2w
<
E W
NN
& 1N
S
2100
& \\
& 8 \
E N
2 6
> ~
-
5 L]
2 ™~ o
ATIS
-0 0 @ 80 120

TEMPERATURE - °C

COMMON MODE REJECTION RATIO
AS A FUNCTION OF
AMBIENT TEMPERATURE

110 T
Rg <10k _|
- Vgr 15V
s 0
o
= P
z ™~
S %
=
g /]
s /
a8 80
o
=
=
o
=
2 0
(=3
WA715
60
-4 0 40 80 120

TEMPERATURE - °C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA715

393 Grade
ELECTRICAL CHARACTERISTICS (Vg=%15V, Tp = 25° C unless otherwise specified)
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rg <10 kQ 2.0 75 mV
Input Offset Current 70 250 nA
Input Bias Current 04 15 nA
Input Resistance 10 MQ
Input Voltage Range +10 £12 Volts
Common Mode Rejection Ratio Rg <10 kQ 74 92 dB
Supply Voltage Rejection Ratio Rg <10 k2 ‘ 45 400 uV/IV
Large Signal Voitage Gain RL =22kQ,Voyr =210V 10,000 30,000
Output Resistance 75 Q
Supply Current 55 10 mA
Power Consumption 165 300 mwW
Acquisition Time (Unity Gain) Voutr =+6V 800 ns
Settling Time (Unity Gain 300 ns
Transient Response (Unity Gain) VIN =400 mV
Risetime 30 75 ns
Overshoot 25 50 %
Slew Rate Av =100 70 V/us
Av=10 38 V/us
Av =1 (non-inverting) 10 18 V/us
Av =1 (inverting) 100 V/us
The following apply for 0°C < Tp < +70°C:
Input Offset Voltage Rg <10 kQ 10 mV
Input Offset Current Tp =+70°C 250 nA
’ Ta=0°C 750 nA
Input Bias Current Ta =+70°C 1.5 rA
Ta=0°C 75 LA
Large Signal Voltage Gain RL =22k, VoyT =10V 8,000
Output Voltage Swing R >2k&Q +10 +13 Volts

TYPICAL PERFORMANCE CURVES

SUPPLY VOLTAGE REJECTION RATIO

OPEN LOOP GAIN AS A FUNCTION

OF AMBIENT TEMPERATURE

50k

T
Vgrisy |
R - %0

30k

OPEN LOOP GAIN

10k

0 10 20 30 L 50 60 70
TEMPERATURE - °C

SLEW RATE AS A FUNCTION

OF TEMPERATURE
)
[

Vgr 215V

30 -
Ry = 10k0

5

20

SLEW RATE - Viys

HATYS
0 10 20 30 0 50 60 0
TEMPERATURE - °C

AS A FUNCTION OF
AMBIENT TEMPERATURE

100 I
Rg< 10k _|

>

= Vo tIsv
s

R

e

<

o

g

2

I

& S~

§ &

g B

g2

b}

g 2

2
WATIS

0
0 10 20 30 40 S0 60 70

TEMPERATURE - °C

COMMON MODE REJECTION RATIO
AS A FUNCTION OF
AMBIENT TEMPERATURE
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o
WATIS

0

0 10 20 30 4 50 L) 70
TEMPERATURE - °C

42




FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA715

OUTPUT VOLTAGE - V

OUTPUT VOLTAGE - V

SLEW RATE - Vius

TYPICAL PERFORMANCE CURVES
FOR 312 AND 393 GRADES
(unless otherwise specified)

FREQUENCY COMPENSATION NON-INVERTING
CIRCUIT COMPENSATION COMPONENTS VALUES

CLOSED

LooP | ¢, c, c,
GAIN

1000 | 10pF | — —
100 | 50pF | — 250 pF
10 |100pF | 500 pF | 1000 pF
1 [500pF | 2000 pF | 1000 pF

*For Gain 10, compensation may be
simplified by removing Cp, C3 and
adding a 200 pF capacitor (C4) between

Pin 7 and 10.
LARGE SIGNAL PULSE INVERTING UNITY GAIN
RESPONSE U_NITY GAIN . HIGH SLEW RATE CIRCUIT
Vg~ 115V
20— T:_zsac
0 \ 5k
INPUT
2.0 510 <
ouTeuT
025pF
-4.0
2 5k
4.0
pATISC
-a00 3 “n 00 1200 160
TIME - ns
UNITY GAIN LARGE SIGNAL LARGE SIGNAL PULSE RESPONSE
PULSE RESPONSE FOR GAIN 10
6,0 T 6.0 T
Vgrt 15V Vg= 215V
5.0 Ao \ TA=25°C 1 5.0 — a5

4.0

&
=

o \

~
=

CUTPUT VOLTAGE - V
s bed
=
 —
|

\
'\

- .
F—
=

=Y

P

wATIS uATIS
) 40 300 1200 1600 T w0 w0 s 100 w0 160
TIME - ns TIME - ns
SLEW RATE AS A FUNCTION SLEW RATE AS A FUNCTION
OF THE CLOSED LOOP GAIN OF SUPPLY VOLTAGE
2
" vs-lglsv_ T‘A‘ﬁLC_
Tpr B - AR
8 Ry = 10k
16
60 L S
g 7
gow /
40 ‘5 R /
//
2 4
WATIS WATIS
o A 0 A
1 10 100 6 10 1 18 2
CLOSED LOOP GAIN SUPPLY VOLTAGE - V

SUGGESTED VALUES OF
COMPENSATION CAPACITORS
AS A FUNCTION OF
THE CLOSED LOOP GAIN

TTT
WATISC |
Vg - #15V]

T~

e 1000 G TN

\':" .

> Cp) ™

S 0

10 :
1 10 100 1000

CLOSED LOOP GAIN

SMALL SIGNAL PULSE RESPONSE
INVERTING UNITY GAIN
| warist

Vg 215V
TA-5C

’ \ Vhy ~toony
\

OUTPUT VOLTAGE - mV
:
g

TV

LARGE SIGNAL PULSE RESPONSE

FOR GAIN 100
6.0 - ;
oo vsm ey
5.0 - Ty = 55°C
4.0
>
LI“ /
£ 3.0
5
2
g
5 20
2
5
o
1.0
0
PATIS
-1.0 L
0 200 400 600 800 1000 1200 1400 1600
TIME - ns

VOLTAGE OFFSET
NULL CIRCUIT

v+

50k
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FAIRCHILD

LINEAR INTEGRATED CIRCUITS

® uA715

OPEN LOOP RESPONSE WiTH
COMPENSATION NECESSARY FOR
VARIOUS CLOSED LOOP
GAIN CONFIGURATIONS

TYPICAL PERFORMANCE CURVES
FOR 312 AND 393 GRADES
(unless otherwise specified)

CLOSED LOOP FREQUENCY
RESPONSE FOR VARIOUS
GAIN CONFIGURATIONS

OPEN LOOP GAIN AS A
FUNCTION OF FREQUENCY

IV L 100 T
Y xBv il Vg 215V Vgr 215V
- -2 || R T2 Y Tpe5°C
2 TR~ o ~ s 0 COMP.
IE/ & \\\ ;)’ .E \\
H N \\; 1, o GAIN100 N ERER
g ° AR ¥ ™ g
2 HASA] 3 " cAl N s 0
é I\E\ N N .\\ §
g7 ™ N GAIN BN g
\\\ N 0 \‘ﬁ 2
0 Ay,
oo LUATE ; il o L
1k 10k 100k M oM 50M 1k 10k 100k M 1M 50M 1k 10k 100k M 1M 100M
FREQUENCY - Hz FREQUENCY - Hz FREQUENCY - Hz
OUTPUT SWING AS A FUNCTION
SUPPLY VOLTAGE REJECTION RATIO OF FREQUENCY FOR VARIOUS OPEN LOOP PHASE AS A
AS A FUNCTION OF FREQUENCY CLOSED LOOP GAIN CONFIGURATIONS ) FUNCTION OF FREQUENCY
100 mTTT % T 17
vg - £15v | N Vg £ 15V
g Ty B°C » N A 25°C
: 8 A1 COMP. . N 0 No comP. Tl
g H g
e T 2 i
3 & GAIN1 & 10
g E GAIN 10 <
S 0 3 GAIN 107 g
3 = o
é $ \ g \
% H T wanss
g 2 & - \ -320
5 JRbEa i
LATIS [ Ry = 10k WATIS
0 L -4
0001 0.01 0 1.0 0 50 0,001 0.01 0.1 1.0 U 0.0 0.0 0.1 1.0 0%
FREQUENCY - kHz FREQUENCY - MHz FREQUENCY - MHz
VOLTAGE FOLLOWER COMMON MODE REJECTION RATIO
TRANSIENT RESPONSE VOLTAGE FOLLOWER AS A FUNCTION OF FREQUENCY
00 100
[ mTTT
Vg L1V | v+ Vs LBV
o SE- = N T 5°C
Vi &0y Tow Ay = 1 COMP.
500 "\ s00pF  FO100 = \\
? 00 M55 S ::; @ i
5 pn}
& A71S &
s ™ 4 " § ©
200 ’5 ' g
l 100F g
100 I I
W}Lr RISLTIME pATIS Y=< WAL
% mw i w2 W m %o 0.1 1.0 10 00 50
TIME - ns FREQUENCY - kiz
NOTES

1. Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can and 8.3 mW/°C for

the Ceramic DIP package.

2. For supply voltages less than 15 V, the absolute maximum input voltage is equal to the supply voltage.




FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA715

TYPICAL APPLICATIONS

WIDE BAND VIDEO AMPLIFIER WITH 75 2 COAX CABLE
DRIVE CAPABILITY

0
0 ﬁ
. \
255mV P-P,
L od - our
S WA PPy
-20
-30
NOISE OUT = 2mVRMS
P-P SIG/RMS NOISE = 42d8
-4
0.00! 0.0 0.1 ] 10 100

FREQUENCY - MHz

'
i
1
|
1
1
I
'

VIDEG OUTPUT
TO 75Q COAX

HIGH SPEED 10 BIT DIGITAL TO ANALOG CONVERTER

ANALOG OUTPUT 0 TO +5.0 V

H=3V
5mV/DIV(5 V FULL SCALE)
0.5 us/DIV

T=0at 1st. DIV

HA722/uA715 op amp switching ON, as it should
with typical logic voltage on least significant bits.
Note complete absence of ringing.

NOTE:

D TL OR TTpL
DIGITAL INPUT

6 bits -
8 bits -
10 bits - 1000 ns

>
3.32k0 <

Conversion Rate
300 ns
600 ns

———AW——t
FULL SCALE ADJUST

= —8.0VT0-18V

L5kﬂ|

+8.0V 7O +18V

0TO +5

.oV

Contact Fairchild for additional information including how to increase conversion speed by clamping LSB’s and how to obtain bipolar outputs.

HIGH SPEED SAMPLE AND HOLD

ANALOG Ry 1k0 Ry 10
'N';l‘JITo—Wv—-v——\Nv-———‘
+
R, P8 R 1000pF
- V% DROOP
—
Rg  ADIUST 16y | 3000 C1 S00pF
250k
+15V
SAMPLING Na360
= OFFSET 1,
ADJUST 51[s 1
15-60pF 1
v G610

+5V €2

J—=| Q2

HOLD

SAMPLE ~ SAMPLE © 2K0L 1000
PULSE I
L0GIC INPUT

OUTPUT

HIGH SPEED INTEGRATOR

5.0kQ

INPUT
—O
OUTPUT

OUFPUT - VOLTS

INPU

[~ QuTPUT

L0

2.0
TIMEs

3.0
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA715

T I !
0 fe———— SETTLING TIME ————1

ERROR
BAND

ey o

[ ACQUISITION TIME
|

HELPFUL HINTS

LAYOUT — The layout should be such that stray capacitance is minimal.

SUPPLIES — The supplies should be adequately bypassed. Use of 0.1 uF high quality ceramic capacitors is recommended.

RINGING — Excessive ringing (Iohg acquisition time) may occur with large capacitive loads. This may be reduced by isolating the capacitive
load with a resistance of 100 . Large source resistances may also give rise to the same problem and this may be decreased by the addition of a
capacitance across ‘the feedback resistance. A value of around 50 pF for unity gain configuration and around 3.0 'pF for gain 10 should be
adequate.

LATCH UP — This may occur when the amplifier is used as a voltage follower. The inclusion of a diode between pins 6 and 2 with the cathode
towards pin 2 is the recommended preventive. '

46




pA716

FIXED-GAIN, LOW DISTORTION AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA716 is a fixed-gain, medium power amplifier intended for use as a
telephone system channel amplifier, headset amplifier or general purpose audio amplifier. It provides
medium output current capability, low distortion, excellent gain stability, and wide bandwidth. Fixed voltage
gains of 10, 20, 100 and 200 are available by selecting external taps.

ABSOLUTE MAXIMUM RATINGS:

PHYSICAL DIMENSIONS

in accordance with
JEDEC(TO-99) outline

— 3700
3350

o3y,
305"

i

185
165

040
MAX.

' _ .oat) MA_U

Seating
Supply Voltage 27V Plane f
Intemal Power Dissipation 500 mW s 1) o
. y 3 1
Input Voltage +5V 018
Peak Output Current (T, = 25°C) 100 mA ~ 2007 P~
Storage Temperature Range —65°Cto +150°C oLass
Operating Temperature Range 0°Cto +70°C _m(:wp
Lead Temperature (Soldering, 60 seconds) 300°C ! INSULATING
45° TP. STANDOFF -
.034 SHAPE MAY VARY
028 | ° 045
N . ’ .029
NOTES. All dimensions in inches
Leads are gold-piated Kovar
Package weight is 1.22 grams
ORDER PART NO.US5B7716393
SCHEMATIC DIAGRAM CONNECTION DIAGRAM
6
O
v
RiSska RS s 1x0 ’—Gnméups —l
3 1 7
%OMPENSAYION 'j% Gﬁv s[.z]v
5
’ b P2 INPUT 2 6 v+
TPUT
2 O.I\l ouTPY
INPUT
Q, Q.
2 FREQUENCY 3 $ OUTPUT
RgQ 1.5k0 COMPENSATION
K 4
9 GND
RS ska Ry S 2.7k “R‘l‘; 3 "15‘: 5.92ke :‘zm . (TOP VIEW)
O
A GND
1 Rigg 7730 SRy 51‘:“2
‘L 13650 )
* ! 7 NOTE: Pin 4 internally connected to case.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA716

ELECTRICAL CHARACTERISTICS (0°C < T, < 70°C, V* = 21V unless otherwise specified)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Quiescent Power Consumption T,=25°C 280 350 mW
Total Harmonic Distortion Ay, =10, f=1kHz, P5 =50 mW, R_ =150 @ 0.01 0.05 %
A, =100, f =1kHz, P, =50 mW, R =150Q 0.10 0.50 %
Input Noise Voltage Ry =6009, T, =25°C, B, = 16 Hz to 150 kHz 8.0 Ve
Output Voltage Swing R = 1509 10 14 Vp_p
R >5kQ 15 17 Voo

Input Resistance 9.0 11 kQ
Output Resistance 1.0 Q
Voltage Gain See Table |

10x 9.0 10 11

20x 18 20 22

100x . 95 105 115

200x 185 205 225
Bandwidth T, =25°C 2.0 MHz
Temperature Stability of Voltage Gain T, = 25°C

10x +0.02 +0.25 dB

20x +0.02 +0.25 dB

100x +0.02 +0.25 dB

200x +0.05 +0.50 d8

TYPICAL PERFORMANCE CURVES

VOLTAGE GAIN
AS A FUNCTION OF FREQUENCY

] Al
il T, = 25°C HHH
50 e
-+
Ay - 10 \
g ¥ N
z
E
S 30
§ AV{=‘20
=1 o \
g A
10
0
o 1 @ w0 Wl

FREQUENCY - Hz

A

0.5 V! division

TRANSIENT RESPONSE

I
Av =10

veeay
e

/ \
\
Av = 100}
) N
/ 1\
/ \_
0.2 0.4 0.6 0.8
TIME - ps




FAIRCHILD LINEAR INTEGRAGED CIRCUITS * uA716

POWER - mW

VOLTAGE GAIN CHANGE - %

VOLTAGE GAIN CHANGE - %

TOTAL POWER CONSUMPTION AND
INTERNAL DEVICE DISSIPATION AS
A FUNCTION OF OUTPUT POWER

600

veeav
T T
500 |1 * 1kHz Totat power consumption
Ty-25°C
“ s
30 T
20
100
1 10 100 1000
OUTPUT POWER - mW
RELATIVE VOLTAGE GAIN
AS A FUNCTION
OF SUPPLY VOLTAGE
1.0 —T
s 4" 25°C
06
0.4
N
0.2
o T~ Av=10, 20
\\\
0.2 A - 1
-0.4 Pl Av = 200
0.6 p2
-0.8
-1.0 .
18 2 2 2
SUPPLY VOLTAGE - V
RELATIVE VOLTAGE GAIN
AS A FUNCTION OF
AMBIENT TEMPERATURE
1.0
0.8
0.6
0.4
0.2
B— Av=10, 20
0 A 1001
0.2
04 AV = 20
-0.6
0.8

-1.0
0 10 20 30 40 50 60 70

TEMPERATURE - °C

TYPICAL PERFORMANCE CURVES

TOTAL HERMONIC DISTORTION - %

VOLTAGE SWING - Vpp

0.8

0.6

0.4

0.2

TOTAL HARMONIC DISTORTION
AS A FUNCTION
OF OUTPUT POWER

T T
ver 2V
Ty 5°C

f=1kHz
R 150 @

]
/

/

7 Avlr‘w
A

Max. THD Av =20, 10

10 20 50

100 200 500
QUTPUT POWER - mW

1000

VOLTAGE SWING
AS A FUNCTION
OF SUPPLY VOLTAGE

L
| Tpr 5% P
f = lkHz R -

18 20 2 24

SUPPLY VOLTAGE - V

POWER OUTPUT - mW

s

QUIESCENT POWER CONSUMPTION- mW

POWER OUTPUT AS A FUNCTION
OF FREQUENCY
5% AND 1% THD

VeV
R, - 1500 0|
Ty 5°C .
0 |4 o Av = 20
] g
1% THD A 10NN
150 A - 200 N
AV -2 ] (|
10 T
|
oo
Av'lﬂl
%0 Av =200l
i i

102 10 10t 10° 10°
FREQUENCY - Hz

QUIESCENT POWER CONSUMPTION
AS A FUNCTION
OF SUPPLY VOLTAGE

500 l
Ty *25°C
400
300
//

I
200
100

18 2 2 u

SUPPLY VOLTAGE - V

CONNECTION DIAGRAM AND COMPONENT TABLE FOR AVAILABLE GAIN OPTIONS

| FREQUENCY
COMPENSATION

Voltage Gain C, c, R, Decouple Pins:
10 68pF 39pF 75Q
20 “S0pF 27pF 75¢Q
100 None 3 pF None
200 None 3 pF None 7,
TABLE 1
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GENERAL DESCRIPTION — The nA722

HA722
10-BIT CURRENT SOURCE

FAIRCHILD LINEAR INTEGRATED CIRCUITS

is a high-speed, 10-bit precision current source intended for use in

current-summing digital-to-analog converters or as the feedback element in successive approximation analog-
to-digital converters. It is constructed on a single silicon chip, using the Fairchild Planar* epitaxial process,

PHYSICAL DIMENSIONS
(TYPICAL FLAT PACKAGE)

and consists of a reference supply, 10 current sources connected to a single output summing line, and (TOP VIEW)
associated logic switches. The full-scale current and coding format are set by an external resistor array, which
may be preselected and fixed for general usage or trimmed for greater accuracy. The u#A722 is compatible
with the Fairchild families of linear and digital circuits. D‘”“ m ﬁﬂ] U D H h U-_
e 8= 1, BIT ACCURACY FROM 0°C TO +55°C i N [
e 71, BIT ACCURACY FROM —20°C TO +85°C 495
* 600 ns SWITCHING SPEED
o INTERNAL PRECISION REFERENCE L 2%
o TTL COMPATIBLE —
=
ABSOLUTE MAXIMUM RATINGS " 308 A
Voltage from V* to V- —05Vto+18V
Voltage from Qutput to V* —12Vto+6V
Voltage from OQutput to V™ 0Vto+12V - o U
Voltage from Logic Inputs to Output —9Vto+7V
Voltage from Logic Inputs to V* —18Vto0OV
Voltage from Logic Inputs to V™ 0Vto+12V IR
Internal Power Dissipation (Note 1) 450 mw 0045 W
Operating Temperature Range —20°C to +85°C ORDER PART NOS.:
Storage Temperature Range —65°C to +150°C U3M7722333
Lead Temperature (Soldering, 60 seconds) 300°C U3M7722334
EQUIVALENT CIRCUIT CONNECTION DIAGRAM
(TOP VIEW)
BIT CONTROL LOGIC INPUTS
+ Bg Gy OUTPUT
~—————  BIT CONTROL LOGIC INPUTS ~ —————m ‘,'2 f,‘ fﬁ & Ga‘ b G“ 657 e U
6, & 6 8§ 6; 6 6 6 Gy 6 U
EICIER : 000000000
oUTPUT W

< BIT CONTROL

9.0 0 S 1

SOURCES
PRECISION 15 16 i7 18 19 20 21 22 23 24
VOLTAGE O RO N RSO MR U SR NS I SN
SOURCE ! Reg | | EXTERNAL
PSR 3R M3 3R SRes SRep SRy SRy S = RESISTOR
13 | (0 1 ARRAY
I

=

115

100000000001

14 15 15 17 18 19 20 21 22 23 24
FR b Rer R RegReaResRegRerRegReg Rero
COMP.  QUTPUTS TO RESISTOR ARRAY

NOTE: PIN 13 INTERNALLY CONNECTED TO CASE.

Notes on following pages.

*Planar is a patented Fairchild process.




FAIRCHILD LINEAR INTEGRATED CIFRCUITS * uA722

(333 GRADE)
ELECTRICAL CHARACTERISTICS “
PARAMETER CONDITIONS
(Note 2) MIN. TYP. MAX. UNITS
Resolution 10 Bits
Absolute Error T, =25°C +.07 +.20 %
0°C < T, < +55°C +.10 +.20 %
—20°C < T, < +85°C +.13 +.39 %
Output Current
Full-Scale Logic Inputs = 0.4 V 2160 2560 3000 LA
Zero-Scale Logic Inputs = 2.5V +.002 +.25 “A
Power Supply Rejection AVF = AV™ = 5% +.06 +0.1 % /%
Output Resistance 0.2 1.2 MQ
Switching Speed 600 ns
Logic Input High Voltage 2.1 2.5 v
Logic Input Low Voltage 04 0.7 v
Power Consumption 165 250 mwW
(334 GRAD E)
ELECTRICAL CHARACTERISTICS
PARAMETER CONDITIONS
(Note 2) MIN. TYP. MAX. UNITS
Resolution ) 10 Bits
Absolute Error T, =25 +.08 +.39 %
0°C < T, < +55°C +.17 +.39 %
—20°C < T, < +85°C +.22 +.78 %
Output Current
Full-Scale Logic Inputs = 0.4V 2160 2560 3000 #A
Zero-Scale Logic Inputs = 2.5V +.002 +.25 LA
Power Supply Rejection AVt = AV = +59, +.06 +0.1 %/%
Output Resistance 0.2 : 1.2 M
Switching Speed i 600 ns
Logic Input High Voltage 21 2.5 v
Logic Input Low Voltage 0.4 0.7 v
Power Consumption 165 250 mW
NOTES:
(1) Rating applies for ambient temperatures to +85°C.
(2) Unless otherwise specified, Ta = 25°C, V+ —=6.00 V * .01V, V== —6.00V * .01V, Vot =0V, C; = 200 pF, and external resistor array as per Table 1.
(3) In Table 1, the maximum absolute value tolerance for Rer = £10%.
TABLE 1
BINARY CODE RESISTOR ARRAY
FOR 8 = 1, BIT ACCURACY
333 GRADE 334 GRADE
Max. Ratio Max. Ratio
TYPICAL FULL-SCALE Resistor Nominal Nominal Tolerance Max. Ratio Tolerance " Max. Ratio
‘?SU;PEJN%$FOR'§':]TF Number Value Ratio (T,=125°C)  Temp.Coeffl. | (T, =25°C)  Temp. Coeff.
AMBIENT TEMPERATURE (Rey) (k) (Re/Re)) (%) (ppm/°C) (%) (ppm/°C)
. 0 Re, 2.547 1.000 Note 3 +5 Note 3 +20
Ze01 Re, 5.004 2.000 £0.02 +5 +0.10 +20
§ > ckfi;?—"__ Res 10.245 4.022 +0.05 =10 +0.20 +50
% 0 /,/Va‘més T Re, 20.60 8.088 +0.10 +20 +0.20 +50
Z <18 Res 41.43 16.265 +0.20 +20 +0.50 +100
3™ Re 81.93 32.17 +0.20 +50 £0.50 +100
§ N Re, 163.4 64.16 *0.50 =100 £10 +500
z ! Reg 325.7 127.9 x1.0 +200 =10 +500
03 Reo 644.9 253.2 +20 +500 £50 +1000
A Rero 1275 500.8 +2.0 +500 1250 +1000

i
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA722

TYPICAL DIGITAL-TO-ANALOG CONVERTER

O PARALLEL DATA IN
DATA REGISTER [ Openia- PATA N
FULL-SCALE ADIUST

69
12
+6.0Vo——t1— ——————— 2
200pF L] 14 WA722
~6.0V - 15— —————— 2 o ANALOG DATA QUTPUT
OPERATIONAL AMPLIFIER
Rey Re10
TYPICAL ANALOG-TO-DIGITAL CONVERTER
P——— —ogmgg/smp CONVERSION
AND —  ORESET
COMPARATOR DECISION
6y Gyg '
+6.0V ’-;2 M mm o ——— — 2
200 L f w722
-6.0V 5 15— — —— 24
COMPARATOR
Rey Re1g

ANALOG DATA INPUT

BUFFER AMPLIFIER

SCHEMATIC DIAGRAM

BIT CONTROL LOGIC INPUTS .
FREQUENCY COMPENSATION  v* [ 6y 63 6y 65 65 6y 6g g 6yg

T Tro ettt Tt T T T

Ry2 LR < l.
1.8k 3 it QF UK O UH U3 7 Ut lig O20
Dyy D12 Dy3 Dyg Dy Dig LITAA Dyg. 0eZ | D20

"nég Ry Rio | Shi

8.2V 3.8kQ 36K S3.8k0
Q — 0y 0 s e l25 = CTER e <Y O2g TR o )
EINEIRERRE EIRE %,
Kl b b 03 0y [ L] by O [ Do
™ ] ] ] ol 05 ) ol U % ¥
K K K LN L K K LN e
922
0 1y Ul
4 i 1
: 1862 gy, la1 U2 U3 Q44 Ugs
R [ an Ry Ry Rs
b3 (] 4.1k 1.4k 2.9k 6.5k
ol 2 Q o
sRip Ry Ry J“Sl )] 33 03 LU [ 4 s - lag 1
24k 3.8k 2.6ke2 LN LN L. LY K LY LA LA 40
'y o
i 13 &15 &6 on &8 419 620 b21 on 623 Su
v Rey Rz Rey Req Res Reg Rez Reg Reg Rerg

OUTPUTS TO RESISTOR ARRAY
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uA723
PRECISION VOLTAGE REGULATOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The pA723 is a monolithic voltage regulator constructed on a single
silicon chip using the Fairchild Planar* epitaxial process. The device consists of a temperature
compensated reference amplifier, error amplifier, power series pass transistor and current limit
circuitry. Additional NPN or PNP pass elements may be used when output currents exceeding
150 mA are required. Provisions are made for adjustable current limiting and remote shutdown. In
addition to the above, the device features low standby current drain, low temperature drift and
high ripple rejection. The uA723 is intended for use with positive or negative supplies as a series,
shunt, switching or floating regulator. Applications include laboratory power supplies, isolation
regulators for low level data amplifiers, logic card regulators, small instrument power supplies,

airborne systems and other power supplies for digital and linear circuits.

POSITIVE OR NEGATIVE SUPPLY OPERATION

SERIES, SHUNT, SWITCHING OR FLOATING OPERATION

.01% LINE AND LOAD REGULATION

OUTPUT VOLTAGE ADJUSTABLE FROM 2 TO 37 VOLTS
OUTPUT CURRENT TO 150 mA WITHOUT EXTERNAL PASS TRANSISTOR

ABSOLUTE MAXIMUM RATINGS

Pulse Voltage from V* to V—, (50 ms) (312 Grade)
Continuous Voltage from V¥ to V—
Input-Qutput Voltage Differential
Differential Input Voltage
Voltage Between Non-Inverting Input and V—
Current from Vz
Current from VREF
Internal Power Dissipation (Note 1)
Metal Can
Ceramic DIP
Silicone DIP
Storage Temperature Range
Metal Can, Ceramic DIP
Silicone DIP
Operating Temperature Range
Military (312 Grade)
Commercial (393 Grade)
Lead Temperature
Metal Can, Ceramic DIP (Soldering, 60 seconds)
Silicone DIP (Soldering, 10 seconds)

50 V
40V
40V
+5V
+8V
25 mA
15 mA

800 mW
1000 mW
620 mW

—65°C to +150°C
—55°C to +125°C

—55°C to +125°C
‘0°Cto+ 70°C

300°C
260°C

FREQUENCY
EQUIVALENT CIRCUIT v oA
TEMPERATURE
COMPENSATED v
ZENER c
INVERTING
INPUT
> SERIES PASS
—O VREF TRANSISTOR
'
NON-INVERTING Vout
INPUT
_ vz
VOLTAGE
REFERENCE CURRENT CURRENT
AMPLIFIER LIMIT O SENSE
v ERROR CURRENT
AMPLIFIER  LIMITER

CONNECTION DIAGRAMS
(TOP VIEW)
10 LEAD METAL CAN

CURRENT
LMt

CURRENT
SENSE £

FREQUENCY
() COMPENSATION

INVERTING
INPUT

NON-INVERTING O3
INPUT

Note: Pin 5 connected to case.

ORDER PART NOS: U5R7723312
USR7723393

14 LEAD DIP
(TOP VIEW)

FREQUENCY
131 compensaTION

INVERTING INPUT [ ] 4 1 )ve
NON-INVERTING INPUT [} 5 10} Jvour

veer []6 o Jvz

v g7 8| ]nc

FOR CERAMIC DIP
ORDER PART NOS.: U6A7723312
U6A7723393

FOR SILICONE DiP

ORDER PART NO.: U9A772393

Notes on following pages.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA723

ELECTRICAL CHARACTERISTICS (Note 2)

(312 GRADE)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Line Regulation V=12Vt V=15V .01 0.1 % Vour
Vy=12VtoVy =40V .02 0.2 % Vour
—55°C < T, < +125°C, Vy=12VtoV, =15V 0.3 % Vour
Load Regulation f_=1mAtol =50mA .03 0.15 % Vour
—55°C < T, < +125°C, |, =1mAtol_ = 50mA 0.6 % Vour
Ripple Rejection f="50Hzto 10 kHz, Cper =0 74 dB
f =50 Hzto 10 kHz, Cper = 5 uF 86 dB
Average Temperature Coefficient —55°C < T, < +125°C .002 .015 %7/°C
of Output Voltage
Short Circuit Current Limit Ree =100, Vo =0 65 mA
Reference Voltage 6.95 7.15 . 7.35 v
Output Noise Voltage BW = 100 Hz to 10 kHz, Cper =0 20 Vs
' BW = 100 Hz to 10 kHz, Cyer = 5 uF 25 oo,
Long Term Stability 0.1 9%/1000 hrs
Standby Current Drain IL=0, V=30V 23 35 mA
Input Voltage Range 9.5 40 v
Output Voltage Range 2.0 37 v
Input-Output Voltage Differential 3.0 38 v
ELECTRICAL CHARACTERISTICS (Note 2)« (393 GRADE)
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Line Regulation Vy=12VtoV, =15V .01 0.1 % Vour
Vn=12VtoVy =40V 0.1 0.5 % Vour
0°C < T, <70°C, Vy=12Vto V=15V 0.3 % Vour
Load Regulation |, =1mAtol =50mA .03 0.2 % Vour
0°C < T, <70°C, I, =1mAtol, =50mA 0.6 % Vour
Ripple Rejection f=50Hzto 10 kHz, Cper =0 74 dB
f=50Hzto 10 kHz, Cgpr = 5 uF 86 dB
Average Temperature Coefficient 0°C < T, < 70°C .003 .015 9%/°C
of Output Voltage
Short Circuit Current Limit Rse =108, Vour =0 65 mA
Reference Voltage 6.80 7.15 7.50 v
Output Noise Voltage BW = 100 Hz to 10 kHz, Cppr =0 20 Vo
BW = 100 Hz to 10 kHz, Cgpr =5 uF 25 Ve
Long Term Stability 0.1 9%/1000 hrs
Standby Current Drain I,=0, V=30V 23 4.0 mA
Input Voltage Range 9.5 40 v
Qutput Voltage Range 2.0 37 v
3.0 38 v

Input-Output Voltage Differential




FAIRCHILD LINEAR INTEGRATED CIRCUITS o uA723

TYPICAL PERFORMANCE CURVES (312 GRADE)

MAXIMUM LOAD CURRENT
AS A FUNCTION OF
INPUT-QUTPUT VOLTAGE

LOAD REGULATION
CHARACTERISTICS WITHOUT

LOAD REGULATION
CHARACTERISTICS WITH
CURRENT LIMITING

OUTPUT CURRENT - mA

OUTPUT CURRENT - mA

-INPUT VOLTAGE - V

DIFFERENTIAL CURRENT LIMITING
200 T . 0.05 0.05
HATZ3 ;JT Mﬁsblé?wc uATZ3 HATZ3
H
Psranpgy = 60mW 0
160 {No heat sink) — 0 ] — Ty = ss
] SN - T, = = NI~ <& ¢
g N ZC 30.65 T, —
= \ Z-0.0 N \2'\55'\ == - N jsc__
5 \ 5 ] 7 |C 5 0.1 [~ ‘\1}
z 5 -0.1 oy ™ =
- g ~N 2 0.5
»
Q?&’ 0.15
@ > - 0.2 L —
L NG \\ Vour 25V Vi = 112V :OUL los'fv’ fi
19500 0.2 s 2 ¥ 111
% 0w 30 0 50 o 2 @ 0 8 100 "2, 5 T
Wy~ Vour -V OUTPUT CURRENT - mA OUTPUT CURRENT - mA
LOAD REGULATION STANDBY CURRENT DRAIN
CHARACTERISTICS CURRENT LIMITING AS A FUNCTION OF
WITH CURRENT LIMITING CHARACTERISTICS INPUT VOLTAGE
- — 1.2 - - 0 ——
Mt Vour =5V, Vyy = +12v WAT23 | Xourﬂ " 3{‘4 Vin© 12 ’ \UAT23 VO!UT - \I/RE,
Rgc * 102 S 170
L0
’ > 4,0
5 [ ] N €os £
0.1 \\\ g = 3.0 .
= NN 5 £ R
\ = £ o e
=02 \ 3 4L - Z 50 L T BT
3 S i e g~ o -
g E A . Zo04 i i z /Tt/;‘z‘?c"
0.3 '5"— 1&\?’ 0.2 b 1.0
0.4 l }\ 0 L
"o 2 0 60 80 100 0 20 © 0 80 100 th 5 p - o o
OUTPUT CURRENT - mA OUTPUT CURRENT - mA INPUT VOLTAGE - V
TYPICAL PERFORMANCE CURVES (393 GRAD E)
MAXIMUM LOAD CURRENT MAXIMUM LOAD CURRENT
AS A FUNCTION OF AS A FUNCTION OF LOAD REGULATION
INPUT-OUTPUT VOLTAGE INPUT-QUTPUT VOLTAGE CHARACTERISTICS WITHOUT
DIFFERENTIAL DIFFERENTIAL CURRENT LIMITING
200 T o 200 T T T
T - 150°C T
i RJ":@im"C/w | WA LJT :‘f’ﬁmelgwc ki
P - 60mw .
" raery o w e 8 I~
me (NO HEAT SINK) (NO HEAT SINK) _ ] o0 |
120 \ < 120 :Fk :? \\\m
A\ A : i
g g\ g [~
] \ T 1 =80 1% 301
A A 3
N 7 \ A%
@ >\ @ A ~ Vour * 5V
T 07 . [ TA:mC\ ~ w2y
| | || - P
%o 10 ) 3 @ 50 % 0 2 M » 50 0 2 ) 60 80 100
W)y~ Vour -V Wy~ Vour -V OUTPUT CURRENT - mA
LOAD REGULATION STANDBY CURRENT DRAIN
CHARACTERISTICS CURRENT LIMITING AS A FUNCTION OF
WITH CURRENT LIMITING CHARACTERISTICS INPUT VOLTAGE
+0.1 1.2 5.0 —
T Vour © 5V : T T Vv
[— w23 v?,?T= v |- ua23 ’ uATZ3 ‘ LoyT0 REF
Reg = 100 Lo . ) w
>§ U Suy Tp=2°C . g 0.8 T : . Ty -0
* N ] T 5 T, 10°C T S o
§— ‘\\\ 506 3 Ta®0°C 3 AF T "1
3 \\ ~ s T = % 2.0 /// ]
g-01 Tp = 70°C ~( 304 & // T, 0°C |
0.2 Fv)\ = +l2v 10
Vour = 9V
o2 Rge - 109
“o 10 2 30 0 20 0 60 80 100 i 10 2 30 @ 50
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA723

TYPICAL PERFORMANCE CURVES (FOR 312 AND 393 GRADES))

LINE REGULATION AS A LOAD REGULATION AS A
FUNCTION OF INPUT-OUTPUT : FUNCTION OF INPUT-OUTPUT
VOLTAGE DIFFERENTIAL VOLTAGE DIFFERENTIAL

0.3 — T +0.2 T
WAT23 ou WATZ3
Rge =0
Tpe435°C
+0,2 AV =43V +0.1
1, =1mA s
3 S
o
=01 T
i z ———
g 5
= gy
3 B P
3 0 E 0.1 SO
&
Vin© v
. 0.2 [ Vour = 5V
0.1 Rscm’ °
Tp-25°C
3 I =1mAtol, = 50mA
-0.2 0.
5 5 15 » 5 » ) 5 15 % » ]
Vin-Vour' -V Yin~Vour -V
CURRENT LIMITING
CHARACTERISTICS AS A
FUNCTION OF JUNCTION LINE TRANSIENT
TEMPERATURE RESPONSE
0.8 l - 20 6.0 T T s |
u
\% w7z INPUT VOLTAGE
> 0.7 < > 160 > 4.0 208
3 Y Y h l E
E T"f‘ ) LA E g \ é
N = o
goa s TN g =20 o 2
& ™ g 2 ™ 2
= N 3 g UTPUT VOLTAGE s
z 2 = N 208
505 m = g \vd =
5 T Clpgm~~L_ = 5 g
g R T~ = E [y 5
© 04 @ 3.0 PVour = 5V -4.02
I = 1mA
Ty = 25°C
R =0
0.3 0 408 -6.0
50 0 w0 a0 4150 B 5 15 2 » I3
JUNCTION TEMPERATURE - °C TINE - us
LOAD TRANSIENT OUTPUT IMPEDANCE AS A
RESPONSE FUNCTION OF FREQUENCY
12 —r 10 —
! AT Vour - 3V T
out
LOAD CURRENT " Vv T i
Rge =0
E a0 \ Tp= 425°C o
1|~ 50mA ‘
5 0 = Sl o i
= ' T
S 40 = =3 C - F
a 2 =
w UTPUT VOLTAGE, 0= g
= 4] = |
3 0 =y 5
= \ 3 £ ol
5 - Vy - v {20 2 e
5 v
340 ouT = BV,
. L 40 mA
TA"25°C {39
\v Rgp 0 HAT23
8.0 w— 0 L4l
5 5 55 » s 100 1k 10 100K "
TIME - s FREQUENCY - Hz

NOTES

1. Rating applies to ambient temperatures up to 25°C. Above 25°C ambient derate linearly at 6.3 mW/OC for the Metal Can, 8.3 mW/°C for
the Ceramic DIP and 6.3 mwW/°C for the S|I|cone DIP

2. Unless otherwise specified, Tp = 25°C, ViN = =Vg=12V, V™ =0, VoyTr =5V, IL=1mA, Rgc =0, C1 = 100 pF, CRgfr = O and

. divider impedance as seen by error amplifier < 10 k&2 connected as shown in Fig. 1. Line and load regulation specifications are given for

the condition of constant chip temperature. Temperature drifts must be taken into account separately for high dissipation conditions.

Lq is 40 turns of No. 20 enameled copper wire wound on Ferroxcube P36/22-3B7 pot core or equivalent with 0.009"" air gap.

Figures in parentheses may be used if R4/R2 divider is placed on opposite side of error amp

Rep|ace Rq/R2 in figures with divider shown in figure 13.

V* must be connected to a +3 V or greater supply.

For metal can applicgtiqns where Vz is required, an external 6.2 volt zener diode should be connected in series with VouT.

Noo s
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA723

TABLE |
RESISTOR VALUES (k) FOR STANDARD OUTPUT VOLTAGES
POSITIVE APPLICABLE | FIXED OUTPUT OUTPUT ADJUSTABLE NEGATIVE APPLICABLE | FIXED OUTPUT 5% OUTPUT
OUTPUT VOLTAGE | FIGURES +5% +109% (Note 5) QUTPUT VOLTAGE | FIGURES +5% ADJUSTABLE +109%
(Note 4) R, R, R, P, R, R, R, R, P, R,
+3.0 1,5 6,9 | 412 3.01 1.8 0.5 1.2 +100 7 3.57 102 2.2 10 91
12 4)
+3.6 1,56, 9, | 357 3.65 15 05 15 +250 7 357 255 22 10 240
12 (4)
+5.0 1,5/6,9, | 215 499 75 0.5 2.2 —6 (note 6)| 3, (10) 3.57 243 1.2 05 75
12 4)
+6.0 1,5 6,9 | 115 6.04 0.5 0.5 27 -9 3,10 348 5.36 1.2 05 2.0
12 4)
+9.0 2,4, (5 6,| 1.87 7.15 75 1.0 2.7 —-12 3,10 3.57 8.45 1.2 05 33
12, 9)
+12 2,4, (5 6,| 4.87 7.15 2.0 1.0 3.0 —15 3, 10 3.65 11.5 1.2 05 43
9, 12) .
+15 2,4, (5 6,| 7.87 7.15 33 1.0 3.0. —28 3,10 3.57 243 1.2 05 10
9, 12)
+28 2,4, (5 6,210 7.15 5.6 1.0 2.0 —45 8 3.57 41.2 2.2 10 33
9, 12)
+45 7 3.57 487 2.2 10 39 —100 3.57 97.6 2.2 10 91
+75 7 3.57 78.7 2.2 10 68 —250 357 249 2.2 10 240
TABLE i1
FORMULAE FOR INTERMEDIATE OUTPUT VOLTAGES
Outputs from +2 to +7 volts Outputs from +4 to 4250 volts Current Limiting
[Figures 1, 5, 6, 9, 12, (4)] [Figure 7] : _ Voense
R v R.—R LIMIT = —p—
Vour = [Veer X ﬁ 1 Vour =1 ';EF x 2 R, ~1; Ry=R, s
Outputs from +7 to +37 volts Outputs from —6 to —250 volts Foldback Current Limiting
[Figures 2, 4, (5, 6, 9, 12)] [Figures 3, 8, 10] e = [ Vour R Voense (Ry + R :
R, +R v R, +R KNEE = R
Vour = [Veer X — 21 Vour =1 RZEF ’ R 21, Ry=R, Rec R Ric Re
2 ! | = Voense R, + Ry
SHORT CKT R R,
Figure 1 Figure 2
BASIC LOW VOLTAGE REGULATOR BASIC HIGH VOLTAGE REGULATOR
(Voit = 2 to 7 Volts) (Voit = 7 to 37 Volts)
Vin ViN
= [
v v Llalk
Vour ] VReF Voot
\ VREF R
sc S R w1z s SC REGULATED
L AT23 CL REGULATED SR oL ) OUTPUT
*h cs - cs 1
1 3 2R
N Inv o s I
[ -
REF:I: Ry v Toom ]_c, 100pF v Jf\' NS .
100pF
= = = TYPICAL PERFORMANCE L e L . .
Regulated Output Voltage 5V - - TYPICAL' PERFORMANCE
Line Regulation (AVin=13V) 0.5 mV Regulated Output Voltage 15V
Load Regulation (AlL=50 mA) 1.5 mV Line Regulation (AViN==3V) 1.5 mV
R R R R Load Regulation (Al.=50 mA) 4.5 mV
Note: Ry = R|'+R22 for minimum temperature drift. Note: R; = ﬁé— for minimum temperatureﬁrift

Rs: may be eliminated for minimum componenf count.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « pA723

[
=
&
\A

M S
L

Figure 3
NEGATIVE VOLTAGE REGULATOR
Vin
T
- Ry W Yo Rg
Veer  Vour 0
n
V7| 2N4g98
pA723 oLl—
csf—
—1 NI Inv
L -Lcl
LIP3 V- COMP T 100pF
REGULATED
OUTPUT

TYPICAL PERFORMANCE

Regulated Output Voltage
Line Regulation (AVin==3YV)

—15V
1mv

Figure 4

POSITIVE VOLTAGE REGULATOR
(External NPN Pass Transistor)

Vin

v+

N

VREF Vour| 2N3054

vAT23 Rsc
REGULATED

QUTPUT

TYPICAL PERFORMANCE
Regulated Output Voltage

Line Regulation (AViNn=13V) 1.5 mV

Note 7 Load Regulation (AlL = 100 mA) 2 mV Load Regulation (AlL =1 A)
Figure 5 Figure 6
POSITIVE VOLTAGE REGULATOR FOLDBACK CURRENT LIMITING
(External PNP Pass Transistor)
Vi ™
I vi| Vo R
SC 300
v
* 2N4898 VREF Vour MA—— ORlEI‘?Il’,I'J.'IeTw
VRer  Vour Ry
pAT23 27K
J8 pAT23 Ry oL | R
T B o cs 5.6K0
R
es s N nv =
REGULATED
NI Inv OUTPUT R v-lcour.Lc -
4 1
Ry v_| comp
l‘ Cy Inf = = l:
L L l TYPICAL PERFORMANCE TYPICAL PERFORMANCE
Regulated Output Voltage +5V Regulated Qutput Voltage
Line Regulation (AVin=3V) 0.5 mV Line Regulation (AV,, = 3 V)
Load Regulation (AlL = 1 A) 5mV Load Regulation (Al = 10.mA)
Short Circuit Current
Figure 7 Figure 8
POSITIVE FLOATING REGULATOR NEGATIVE FLOATING REGULATOR
VNG 85V Vi
Rg 3.9kQ
7 T YA Rs 10KQ2
v+ . .
__L VWA~ V*T IVC
Vree  Vour |- = R
Veer  Vour 6
vz T,2N2580 0y 12v v K2 Jo
A723 z
Dy 12V s fa " IN1426 2N5287
112V 2 o | ws |
142 T 3 30KQ Rgg 10 Ry RS e
SC <
Ry L] e S KO
- £s ’_
NI Inv _L
NI Inv
| R . TOMP Ry b MO
Ry 3.0kQ I———Tc‘ Ry ;KO V- COMP | 100pF
id RECULATED REGULATED
ouTRUT > QUTPUT
TYPICAL PERFORMANCE TYPICAL PERFORMANCE
Regulated Output Voltage 450V Regulated Output Voltage —100v
Line Regulation (AViN=20V) 15 mV Line Regulation (AViN=20V) 30mV
Note 7 Load Regulation (Al = 50 mA) 20 mV Note 7 Load Regulation (Al.=100 mA) 20 mV




FAIRCHILD LINEAR INTEGRATED CIRCUITS o uA723

Figure 9 Figure 10
POSITIVE SWITCHING REGULATOR NEGATIVE SWITCHING REGULATOR
v
le IN
215 1000 -
1 2 il vl v
v ved N5153 = L
" N 1N4942 3Ry L dveer  Vour
v
ReF o 2u5455 | Dy L v Dy
{ ¢ 1N4942
1.2mH 1 pA723
Rg 510 0.1uF o
W2 o REGULATED
OUTPUT es b— 1.2mH
cs R3 1KQ .o REGULATED
C2 .1004F S Inv l OUTPUT
| .
NI v I R Res Yy [compP_Lc, 15pF Cs 160
& V- | COMP 1 MQ< :_E I 2 uF
njuf:l: ™Mo 1
= TYPICAL PERFORMANCE TYPICAL PERFORMANCE
Regulated Output Voltage +5V Regulated Output Voltage —15V
Line Regulation (AViIN=30V) 10 mV Line Regulation (AViN=20V) 8mV
Note 3 Load Regulation (AlL = 2 A) 80 mV Notes 3, 7 Load Regulation (AlL = 2 A) 6 mv
Figure 11 Figure 12
REMOTE SHUTDOWN REGULATOR WITH SHUNT REGULATOR
CURRENT LIMITING
in Yin
i v Ry
v v R ‘ 1000 euaTED
sC ,
VRer  Vout o REGULATED v Iy = QUTPUT
Note 2 VRer Vour
L uAT23
SRy oL Ry 'z N3054
< uAT23 R3 100Q
¢S CLf—
NI Inv ———] cshb— =
L Ry
Ry V-] comp N34 Ry gost inv N
G xe T LOGIC INPUT R
i 1nF KO 2 V—_LCOMP..L Cy 50F
Note1: Current limit transistor may be TYPICAL PERFORMANCE B - TYPICAL PERFORMANCE
used for shutdown if current Regulated Output Voitage +5V Regulated Output Voltage +5V
limiting is not required. Line Regulation (AVin==3V) 0.5 mV Line Regulation (AVin =10V) 0.5mV
2:Add if Vout > 10V Load Regulation (Ali=50 mA) 1.5 mV Note 7

Load Regulation (Al =100 mA) 1.5 mV
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HA725

INSTRUMENTATION OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA725 is an instrumentation operational amplifier constructed on
a single silicon chip using the Fairchild Planar* epitaxial process. It is intended for precise, low level
signal amplification applications where low noise, low drift and accurate closed loop gain ate required.
The offset null capability, low power consumption, very high voltage gain as well as wide power
supply voltage range provide superior performance for a wide range of instrumentation applications.
The uA725 is pin compatible with the popular uA741 operational amplifier.

e LOW INPUT NOISE CURRENT ...... 0.15 pA Hz

e HIGHOPENLOOPGAIN .......... 3,000,000

e LOW INPUT OFFSET CURRENT .. ... 2nA

e LOW INPUT VOLTAGE DRIFT ... ... 0.6 uV/°C

e HIGH COMMON MODE REJECTION . . . 120 dB

e HIGH INPUT VOLTAGE RANGE . . . .. 14V

e WIDE POWER SUPPLY RANGE . . . ... +3V TO 22V
e OFFSET NULL CAPABILITY

ABSOLUTE MAXIMUM RATINGS

Supply Voltage 22V
Internal Power Dissipation (Note 1) )

Metal Can 500 mW

Ceramic DIP 670 mW
Differential input Voltage (Note 2) 22V
Input Voltage (Note 3) + 22V
Voltage Between Offset Null and V 0.5V
Storage Temperature Range

Metal Can, Ceramic DIP -65°C to +150°C
Operating Temperature Range

Military (312 grade) : -55°C to +125°C

Instrument (333 grade) -20°C to +85°C

Commercial (393 grade) 0°C to +70°C
Lead Temperature

Metal Can, Ceramic DIP (Soldering, 60 Seconds) 300°C

EQUIVALENT CIRCUIT

+ . .
R: ! L L R: R 4
< R2a | <R <SR3 R7 10 R11 < Ry
nom* Sk S29ke S 1000 3006 10082 Sigwn
1 8
AW--0— .
LIS @

Qs
Ria g EXTERNAL $Rjg A aio '\
2kQ P 2k

Q18
Qs
ag Qi
2 FREO
a7 Qs chw
ok R

Q4 1. 70150~ Qg v

017
. R17
Rs Re < Rg $24 R1g 129 SRz SR
2200295 1k S24k0 'kl! 5 1k§d 56k > 1502 @ 3002
1 ) v
. ‘ ‘ . O 4

Pin numbers are shown for Metal Can only.

3
8

CONNECTION DIAGRAM

8 LEAD METAL CAN
{TOP VIEW)

OFFSET TAB

i

INVERTING 0
INPUT

OUTPUT
FREQUENCY
COMPENSATION

NON-INVERTING )
INPUT

ORDER PART NOS.:
UsT7725312
U5T7725333
UbsT7725393

14 LEAD DIP
(TOP VIEW)

OFFSET
2] NULL

INVERT. INPUT v+
NON- NVERT.
INpOT s 10[ Jouteut
e ] FreQ
v COMP.
ne.[]? gl ]~

FOR CERAMIC DIP
ORDER PART NOS.:
U6A7725312
U6A77256333
UG6A7725393

Notes on following pages.

*Planar is a patented Fairchild process,




FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA725

312 GRADE
ELECTRICAL CHARACTERISTICS (Vg=+15V, Tp = 25°C unless otherwise specified)
PARAMETER TEST CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage (Without externai trim) Rg < 10 k&2 0.5 1.0 mV
Input Offset Current 2.0 20 nA
Input Bias Current 42 100 nA
input Noise Voltage fo = 10 Hz 15 nV/\/Hz
fo = 100 Hz 9.0 nV/ \/Hz
fo = 1kHz 8.0 nV/ /Hz
input Noise Current fo =10 Hz 1.0 pA/ /Hz
fo = 100 Hz 0.3 pA/ JHz
fo=1kHz 0.15 pA//Hz
Input Resistance 1.5 MQ
Input Voltage Range +135 +14 \Y
Large Signal Voltage Gain RL> 2k Vo=t10V 1,000,000 3,000,000 Vv
Common Mode Rejection Ratio Rg < 10 k2 110 120 . dB
Power Supply Rejection Ratio Rg < 10 k& 2.0 10 uv/v
Output Voltage Swing RL>10kQ £ +13.5 \
RL> 2kQ +10 +13.5 \%
Output Resistance 150 Q
Power Consumption 80 105 mW
The following specifications apply for -55°C < Tp < +125°C unless otherwise specified:
Input Offset Voltage (Without external trim) Rg <10 k& 1.5 mV
Average Input Offset Voltage Drift Rg =50Q 2.0 5.0 pVv/°C
(Without external trim)
Average Input Offset Voltage Drift Rg = 5082 0.6 uv/°C
{WitH external trim)
Input Offset Current Tp = +125°C 1.2 20 nA
T =-55°C 75 40 nA
Average Input Offset Current Drift 35 150 pA/°C
Input Bias Current Ta = +125°C 20 100 nA
Tpa =-55°C 80 200 nA
Large Signal Voltage Gain RL >2kQ,Tp =+125°C 1,000,000 \7AY
RL>2kQ, Tp =-55°C 250,000 \"2aY%
Common Mode Rejection Ratio Rg <10 k2 100 dB
Rg <10 kQ 20 uVv/v
RL> 2k& £10 Y

OPEN LOOP VOLTAGE
GAIN AS A FUNCTION
OF TEMPERATURE
FOR VARIOUS SUPPLY
VOLTAGES

T
|. N
—

Vg™ 215V
Vg= 1 v

| Ys

N

LT

1

*5V

R 2 2kQ

OPEN LOOP VOLTAGE GAIN - dB
8

-60 -2 2 60 100 140
TEMPERATURE - °C

TYPICAL PERFORMANCE CURVES

CHANGE IN INPUT OFFSET VOLTAGE - uv

312 GRADE

NULLED INPUT OFFSET
VOLTAGE AS A FUNCTION

OF TEMPERATURE OF TEMPERATURE

UNNULLED INPUT OFFSET
VOLTAGE AS A FUNCTION

vl BIV T 1.0 l |
LVs- 2
0 Vs sswva s ey
08
5
50 ;
Y
= 06 =
o
0 z
// g
S 0.4
S
2
-50 2
0.2
-10
AT LATZS
. B — [} —
-« 2 ) 100 10 -60 2 2 6 100 10

TEMPERATURE - °C TEMPERATURE - °C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « nA725

333 GRADE
ELECTRICAL CHARACTERISTICS (Vg =215 V, T = 25°C unless otherwise specified)
PARAMETER TEST.CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage (Without external trim) Rg <10 kQ 0.5 15 mV
Input Offset Current 2.0 20 nA
Input Bias Current 50 100 nA
Input Noise Voltage fo =10 Hz 15 nV/ Hz
fo = 100 Hz 12 nV/ \/Hz
fo = 1 kHz 8.0 nV/ /Hz
Input Noise Current fo = 10 Hz 1.0 pA/ \/Hz
: fo = 100 Hz 0.8 pA/ \/Hz
fo = 1kHz 0.6 pA/ \/Hz
Input Resistance 15 MQ
Input Voitage Range +13.5 +14 v
Large Signal Voltage Gain RL>2kQ,Voyt =10V 500,000 3,000,000 Viv
Common Mode Rejection Ratio Rs < 10kQ 100 120 dB
Power Supply Rejection Ratio Rg <10 k& 2.0 10 rV/V
Output Voltage Swing R > 10kQ 12 +13.6 \Y
RL>2kQ 10 +13.5 \"
Output Resistance 150 Q
Power Consumption 80 120 mwW
The following specifications apply for ~20°C < T o < +85°C unless otherwise specified:
Input Offset Voitage (Without external trim) Rg <10k 25 mV
Average Input Offset Voltage Drift Rg =500 2.0 10 . pv/°c
(Without external trim)
Average Input Offset Voltage Drift Rg =508 0.6 uv/°c
(With external trim)
Input Offset Current Ta=+85°C 2.0 20 nA
Ta=-20°C 5.0 40 nA
Average Input Offset Current Drift ’ 300 ‘pA/°C
Input Bias Current Ta =+85°C 100 nA
Tp = -20°C 200 nA
Large Signal Voltage Gain RL>2kQ, Tp =+85°C 500,000 VIV
RL >2kQ, Tp =-20°C 250,000 VIV
Common Mode Rejection Ratio Rg <10k 100 dB
Power Supply Rejection Ratio Rg <10 k@ 20 rv/v
Output Voltage Swing RL>2kQ +10 \Y)

NOTES

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can and 8.3 mW/°C for

Ceramic DIP package.

2. Rating applies for 5 ms pulses with 10% duty cycle, derate to 5 V for continuous operation.

3. For supply voltages less than +22 V, the absolute maximum input voltage is equal to the supply voltage.

OPEN LOOP VOLTAGE
GAIN AS A FUNCTION
OF TEMPERATURE FOR

VARIOUS SUPPLY
VOLTAGES
140 —
L Vg - 220V
] Vg = £BY
2 120 = Vg £10v
5 =T Vg = 45V N
= 10
L
g
=
)
ks Rz
0 [ |

-20 0 20 4 60 80 100
TEMPERATURE - °C

TYPICAL PERFORMANCE CURVES
333 GRADE

NULLED INPUT OFFSET
VOLTAGE AS A FUNCTION
OF TEMPERATURE

T T
Vg = +15V

100 Py <5y at 25°C
=3

3

;
i
g 50
5 =
E ]
# 1

0

2 ———
R
ES
2 50
=
8
E
z
=T
3

-100
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L
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA725

393 GRADE

ELECTRICAL CHARACTERISTICS (Vg=t15V,TA = 25°C unless otherwise specified)

PARAMETER TEST CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage (Without external trim) Rg < 10kQ 0.5 25 mV
Input Offset Current 20 35 nA
Input Bias Current 42 126 nA
Input Noise Voltage fo =10 Hz 15 nV/ Hz
fo = 100 Hz 9.0 nV/ Hz
fo = 1 kHz 8.0 nV/ Hz
Input Noise Current fo =10 Hz 1.0 pA/ Az
fo = 100 Hz 0.3 pA/ Hz
fo = 1 kHz 0.15 pA/ Az
Input Resistance 15 MQ
Input Voltage Range +13.5 +14 \"
Large Signal Voltage Gain R >2kQ,Voyt =10V 250,000 3,000,000 V/V
Common Mode Rejection Ratio Rg <10k 94 120 dB
Power Supply Rejection Ratio Rs <10 kQ 2.0 35 uVv/v
Output Voltage Swing RL>10kQ £12 £13.6 \%
RiL>2k& +10 +13.5 Y
Output Resistance 150 Q
Power Consumption 80 150 mw
The following specifications apply for 0°C < TaL +70°C unless otherwise specified:
|'nput Offset Volitage (Without external trim) Rg < 10 kQ 35 mV
Average Input Offset Voltage Drift Rg =500 20 uv/i°C
(Without external trim)
Average Input Offset Voltage Drift Rg = 5082 0.6 wv/°c
(With external trim)
Input Offset Current Ta = +70°C 1.2 35 nA
Ta=0°C 4.0 50 nA
Average Input Offset Current Drift 10 pA/°C
Input Bias Current Ta =+70°C 125 nA
Ta=0°C 250 nA
Large Signal Voltage RL>2kQ, T =+70° 125,000 v/ v
RL>2kQ,Ta=0°C 125,000 v/v
Common Mode Rejection Ratio Rg < 10 k&2 115 dB
Power Supply Rejection Ratio Rg <10k 20 uVv/v
Output Voltage Swing R >2kQ +10 \%

OPEN LOOP VOLTAGE
GAIN AS A FUNCTION
OF TEMPERATURE FOR
VARIOUS SUPPLY

VOLTAGES
140 —
F—T"] Vg = 2V —
Vg T15V
120 Vg® 10V

Vg = £5V

80

OPEN LOOP VOLTAGE GAIN - dB
g

RLZZKQ

pA7T2S
|

0 10 20 30 40 50 60 70
TEMPERATURE - °C

NULLED INPUT OFFSET
VOLTAGE AS A FUNCTION
OF TEMPERATURE

Vs 15V I

100 1
V0555IJV at25°c

CHANGE IN INPUT OFFSET VOLTAGE - bV
o

WATZS
L
0 10 20 30 40 50 60 70
TEMPERATURE - °C

TNPUT OFFSET VOLTAGE - mV

0.4

0.2

0

TYPICAL PERFORMANCE CURVES 393 GRADE

UNNULLED INPUT OFFSET
VOLTAGE AS A FUNCTION
OF TEMPERATURE

Vg = t15V
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA725

INPUT OFFSET CURRENT - nA

COMMON MODE REJECTION RATIO -~ dB

COMMON MODE REJECTION RATIO - dB

INPUT BIAS CURRENT - nA

TYPICAL PERFORMANCE CURVES FOR ALL GRADES (Uniess Otherwise Specified)

INPUT OFFSET CURRENT
AS A FUNCTION
OF TEMPERATURE
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA725

TYPICAL PERFORMANCE CURVES FOR ALL GRADES (Unless Otherwise Specified)
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA725

OPEN LOOP VOLTAGE GAIN - dB

TYPICAL PERFORMANCE CURVES FOR ALL GRADES

OPEN LOOP VOLTAGE |
GAIN AS A FUNCTION OF
FREQUENCY USING

VALUES FOR SUGGESTED
COMPENSATION

FREQUENCY RESPONSE
FOR VARIOUS CLOSED-

LOOP GAINS USING

RECOMMENDED NETWORKS FOR VARIOUS RECOMMENDED
COMPENSATION CLOSED LOOP COMPENSATION
NETWORKS VOLTAGE GAINS NETWORKS
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VOLTAGE OFFSET COMPENSATION CIRCUIT
NULL CIRCUIT COMPONENT VALUES
R1 Cq Ro Co
AvycL (22) (uF) (2) (uF)
10,000 | 10k | 50 pF - -
1,000 | 470 .001 - -
100 47 .01 - - 1
10 27 .05 270 | .0015 R 1%
*Use R3 = 510 when the amplifier
. 1 10 .05 39 .02 is operated with capacitive load.

TRANSIENT RESPONSE

TEST CIRCUIT TRANSIENT RESPONSE
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Pin numbers are shown for Metal Can only.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA725

TYPICAL APPLICATIONS

PRECISION AMPLIFIER — AycL = 1000

ACTIVE FILTER — BANDPASS WiTH 60 dB GAIN

50 MO 10kQ
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NOTE: * Indicates £1% Metal film resistors recommended NOTE: * Indicates £1% metal film resistors recommended
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HA726
TEMPERATURE-CONTROLLED DIFFERENTIAL PAIR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA726 is a monolithic transistor pair in high thermal-resistance
package, held at a constant temperature by active temperature regulator circuitry. The transistor pair
displays the excellent matching, close thermal coupling, and fast thermal response inherent in
monolithic construction. The high gain and low standby dissipation of the regulator circuit permits
tight temperature control over a wide range of ambient temperatures. It is intended for use as an input
stage in very-low-drift DC amplifiers, replacing complex chopper-stabilized amplifiers; it is also useful
as the nonlinear element in logarithmic amplifiers and multipliers where the highly predictable
exponential relation between emitter-base voltage and collector current is employed. The device is
constructed on a single silicon chip using the Fairchild Planar* process.

ABSOLUTE MAXIMUM RATINGS
Operating Temperature Range
Military (312 Grade)
Commercial (323 Grade)
Storage Temperature Range

—55°C to +125°C
0°Cto +85°C
—65°C to +150°C

Lead Temperature {Soldering, 60 seconds) 300°C
Supply Voltage +18 V
Internal Power Dissipation 500 mW
MAXIMUM RATINGS FOR EACH TRANSISTOR
Maximum collector-to-substrate voltage 40V
BVcBO 40V
LVcEQ (Note 1) 30V
BVEBO 5V
Collector Current 5mA
Note 1: Measured at 1 mA collector current.
SCHEMATIC DIAGRAM
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PHYSICAL DIMENSIONS
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' INSULATING STANDOFF-
YN > s SHAPE MAY VARY

.028 .029

NOTES

All dimensions in inches
Leads are gold-plated kovar
Package weight is 1.32 grams

ORDER PART NOS. U5U7726312
U5U7726323

CONNECTION DIAGRAM
(TOP VIEW)

*Planar is a patented Fairchild process



FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA726

312 GRADE
ELECTRICAL CHARACTERISTICS (—55°C < Ta < +125°C, Vs = =15V, R.y; = 62 k2 unless otherwise specified)
PARAMETER CONDITIONS MIN.  TYP. MAX. UNITS
Input Offset Voltage 10 A < lc <100 zA 1.0 25 mY
Vee = 5V,Rs < 500
Input Offset Current le=10uA Vs =5V 10 50 nA
Input Offset Current lc = 100 uA, Vee = 5V 50 200 nA
Average Input Bias Current le=10uA, Ve = 5V 50 150 nA
Average Input Bias Current lc =100 A, Vee = 5V 250 500 nA
Offset Voltage Change le=104A, 5V < Ve < 25V,Rs < 100 ko2 0.3 6.0 mV
Offset Voltage Change le =100 A, 5V < Vee < 25V, Rs < 10kQ 0.3 6.0 mV
Input Offset Voltage Drift 10 4A < lc < 100 wA, Vee =5V, 0.2 1.0 wV/°C
Rs < 509, +25°C < Ta < +125°C
Input Offset Voltage Drift 104A < le < 100 uA, Ve =5V, 0.2 1.0 uV/°C
Rs < 50Q, —55°C < Ta < +25°C
Input Offset Current Drift le = 10 yA, Ve = 5V 10 pA/°C
Input Offset Current Drift lc =100 pA, Ve =5V 30 pA/°C
Supply Voltage Rejection Ratio 104A < lc <100 4A, Rs < 509, 25 uVIv
Low-Frequency Noise lc = 10 pA, Vee = 5V, Rs < 50Q 4.0 uVpp
BW = .001 Hzto 0.1 Hz
Broadband Noise le = 10 A, Ve = 5V, Rs < 509 10 uVpp
BW = 0.1 Hz to 10 kHz
Long-term Drift 10 uA < lec < 100 A, Ve = 5V, Rs < 500,T3=25°C 5.0 uV/week
High Frequency Current Gain f =20 MHz,Ic = 100 wA,Vee = 5V 15 35
Output Capacitance le=0,Vee =5V 1.0 pF
Emitter Transition Capacitance le = 100 A 1.0 pF
Collector Saturation Voltage ls = 100 wA, lc = 1 mA 0.5 1.0 v
323 GRADE
ELECTRICAL CHARACTERISTICS (0°C < T, < +85°C, V¢ = *15V, Ruy = 75k unless otherwise specified)
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage 10 uA < 1 <100 wA 1.0 30 mv
Veg = 5V, Ry < 509
Input Offset Current lc =10 pA, Ve = 5V 10 100 nA
Input Offset Current lc =100 uA, Vg = 5V 50 400 nA
Average Input Bias Current lc =10 yA, Ve = 5V 50 300 nA
Average Input Bias Current lc =100 wA, Vo = 5V 250 1000 nA
Offset Voltage Change Io =10 pA, 5V < Ve < 25V, Rg < 100 k2 0.3 6.0 mV
Offset Voltage Change lc =100 zA, 5V < Vo < 25V, Rg < 10k 0.3 6.0 mv
Input Offset Voltage Drift lc = 100 pA, Ve = 5V, Ry < 5092 0.2 2.0 uv/°C
Input Offset Current Drift Ig =10 pA Ve = 5V 10 pA/°C
Input Offset Current Drift lc =100 wA, Vg = 5V 30 pA/°C
Supply Voltage Rejection Ratio o = 100 1A, Rg = 5092 25 N
Low-Frequency Noise be =10 pA, Ve = 5V, Rg < 500, 4.0 uV pp
BW = 0.001 Hz t0 0.1 Hz
Broadband Noise lc =10 4A, Ve = 5V, Rg < 500, 10 uVpp
BW = 0.1 Hz to 10 kHz
Long-Term Drift le = 100 uA, Vop = 5V, 5.0 uV/week
Rg < 500, T, = 25°C
High-Frequency Current Gain f =20 MHz, I =100 uA, Vo = 5V 1.5 35
Output Capacitance lg=0,V3 =5V 1.0 pF
Emitter Transition Capacitance lg = 100 A 1.0 pF
Collector Saturation Voltage lg=1004A, 1. =1mA 05 1.0 v
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FAIRCHILD LINEAR INTEGRATED CIRCUITS o uA726

TYPICAL PERFORMANCE CURVE

CURRENT GAIN AS A FUNCTION
OF COLLECTOR CURRENT
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HA727
PREAMPLIFIER TEMPERATURE CONTROLLED DIFFERENTIAL

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DE&CRIPT!ON—Th'e uA727 is a monolithic, fixed gain, differential-input differential-output ampli-

- fier, constructed with the Fairchild Planar* epitaxial process, mounted in a high thermal-resistance package, PHYSICAL DIMENSIONS
and held at constant temperature by active regulator circuitry. The high gain and low standby dissipation of (In accordance with JEDEC T0-100)
the regulator circuit give tight temperature control over a wide ambient temperature range. The device is 335 P :g;g DIA
intended for use as a self-contained input stage in very low-drift DC amplifiers, replacing complex chopper- 305 DA T
stabilized amplifiers in such applications as thermo-couple bridges, strain gage transducers, and A to D ‘ voes [ 185
converters. iy '11‘?'5

f }L S:ating
Ti {
10 LEADS — " 1944A())( ‘I ane
18 DIA. [[ﬂﬂ“[”]ﬂ”] 500 MIN.
o VERY LOW OFFSET DRIFTS 230TP.
o WiGH INPUT IMPEDANCE 115 T.P.
o WHBE COMMON MODE RANGE g\ GLASS
J
ABSOLUTE MAXIMUM RATINGS
. / INSULATING STANDOFF-
Operating Temperature Range o3 4\\ > 5 SHAPE MAY VARY
Mﬂﬂary (312 Grade) —55°C to +125°C :023*") - A029
Commercial (333 Grade) —20°C to +85°C NOTES:
Storage Temperature Range —65°Cto +150°C All dimensions in inches
Lead Temperature (Soldering, 60 second time limit) 300°C Leads are gold-plated kovar
Internal Power Dissipation 500 mW chkage weight is 1.32 grams

Supply Voltage (Amplifier and Heater) =18V ORDER PART NOS. U5U7727312
Differential Input Voltage +10V u5U7727333
Common Mode Input Voltage +15V
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FAIRCHILD LINEAR INTEGRATED CIRCUITS o uA727

312 GRADE

ELECTRICAL CHARACTERISTICS (—55°C < T, < 4125°C, V" =V, * = +15V,V™ = —15V, R, = 330 ke, uniess otherwise specified)
PARAMETER . CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voitage R; <509 2.0 10 mV
input Offset Current 2.5 15 nA
Input Bias Current 12 40 nA
Input Offset Voltage Drift Ry <509, +25°C < T, < +125°C 0.6 15 wV/°C

Ry <509, —55°C < T, < +25°C 0.6 15 uv/°C
Input Offset Current Drift +25°C < T, < +125°C 2.0 pA/°C

—56°C < T, < 425°C 2.0 pA/°C
Input Bias Current Drift —55°C < T, < +125°C 15 pA/°C
Differential Input Resistance . 300 M
Common Mode !nput Resistance : 1000 - MQ
Input Voltage Range +12 +13 v
Supply Voltage Rejection Ratio Ry < 100k ' ‘ 80 ) /v
Common Mode Rejection Ratio Ry < 100 k2 80 100 dB
Output Resistance 1.0 4.0 kQ
Output Common Mode Voitage —6.0 -5.0 —4.0 v
Differential OQutput Voltage Swing ‘+5.0 +70 ©ox=10 v
Output Sink Current 10 30 80 uA
Differential Load Rejection 5.0 10 wV/uA
Differential Voltage Gain 60 100 250
Low Frequency Noise ) BW = 10 Hz to 500 Hz, R; < 50 @ 3.0 wVrms
Long Term Drift R, <500 5.0 uV/week
Amplifier Supply Current T =+25°C 1.0 20 mA
Heater Supply Current T, = +25°C 10 15 mA

333 GRADE

ELECTRICAL CHARACTERISTICS (—20°C < T, < +85°C, V" =V, "= +15V, V = —15V, R,p, = IMQ, unless otherwise specified)
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Ry <509 2.0 10 mv
Input Offset Current 25 25 nA
Input Bias Current 12 75 nA
Input Offset Voltage Drift R; <500 0.6 3.0 uv/°C
Input Offset Current Drift 2.0 pA/°C
Input Bias Current Drift 15 pA/°C
Differential Input Resistance 300 MQ
Common Mode Input Resistance 1000 MQ
input Voltage Range +12 +13 v
Supply Voltage Rejection Ratio Rs < 100 k@ 80 uw/v
Common Mode Rejection Ratio Ry < 100 k@ ) 70 100 ) dB
Output Resistance 1.0 40 ke
Output Common Mode Voltage —-7.0 —5.0 —4.0 v
Differential Output Voltage Swing +3.0 +70 +10 v
Output Sink Current 10 30 80 A
Differential Load Rejection 5.0 15 uN/uh
Differential Voltage Gain 50 100 250
Low Frequency Noise BW = 10 Hz to 500 Hz, R; < 50 @ 3.0 WVoems
Long Term Drift R <50Q 5.0 uV/week
Amplifier Supply Current T, = +25°C 1.0 2.0 mA
Heater Supply Current T, = +25°C 10 15 mA
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FAIRCHILD LINEAR INTEGRATED CIRCUITS @ uA727
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA727

FREQUENCY COMPENSATION CIRCUIT

TYPICAL X1000 CIRCUIT
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pA729
FM STEREO MULTIPLEX DECODER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The »A729 is a monolithic FM Stereo Multiplex Decoder System constructed on a
single silicon chip using the Fairchild Planar* Epitaxial Process. This integrated circuit accomplishes the
demodulation of a Stereo Multiplex Signal into the Right and Left audio channels while inherently suppress-
ing SCA frequency components. Internal provision is made for interstation audio muting, stereo/mone mode
switching and driving an external stereo mode indicator lamp. The excellent performance, wide supply range
and low external parts requirement makes the uA729 suitable for all line-operated and automotive FM Stereo
Multiplex applications. For Stereo Decoding with internal separation adjustment, see the uA732 Data Sheet.
For stereo decoding without automatic muting and stereo switching, see the uA767 Data Sheet. See Note 1.

e 55dB CHANNEL SEPARATION, EXTERNALLY ADJUSTABLE

.55 dB STORECAST REJECTION WITHOUT SCA FILTERS

* HIGH-CURRENT STEREQ INDICATOR LAMP DRIVER

* OPERATION WITH 8 V TO 14 V SUPPLIES

o INTERNAL STEREO SWITCHING AND AUDIO MUTING FUNCTIONS

ABSOLUTE MAXIMUM RATINGS
Supply Voltage (Note 2)
Voltage at Stereo Lamp Driver Terminal
Current into Stereo Lamp Driver Terminal (Note 3)
Internal Power Dissipation
Operating Temperature Range
Storage Temperature Range
Lead Temperature (Soldering, 10 Sec.)

+15V

+22V

100 mA

670 mW

0°Cto +70°C
—55°C to +125°C
+260°C

BLOCK DIAGRAM

RIGHT OUTPUT LEFT OUTPUT

Al
AUDIO MUTE DC >_5¢_ o
CONTROL VOLTAGE

SEPARATION ADJUST
8 12 I 9
r_ A729 . —‘
! . |
!

1% 38 kHz_FILTER BIAS

Switch S
Stereo
Demodulator

T

MPX INPUT

4 Stereo-
STEREO-MONAURAL DC Monaural
. CONTROL VOLTAGE Switch

19 kHz
Doubler

T h
}_
o]
il

I

DECOUPLING

PHYSICAL DIMENSIONS
CERAMIC DIP

In accordance with
JEDEC (TO-116) outline

785
. SO
|
T’ 7 1
27 _ 05 R
25 NOM

NOTES:

All dimensions in inches

Leads are intended for insertion in hole rows on
.300’" centers, They are purposely shipped with
“’positive’’ misalignment to facilitate insertion

Board-driliing dimensions should equal your
practice for .020 inch diameter lead

Leads are tin-plated kovar

Package weight is 2.0 grams

ORDER PART NO. U6A7729394

CONNECTION DIAGRAM
(TOP VIEW)

19 kHz FILTER (] 1 DECOUPLING

19 kHz FILTER 38 kHz FILTER

MPX INPUT []3

STERED
mono b ¢ 44

AUDIO
muTEDCc (43
STEREO LAMP []6

RIGHT QUTPUT

LEFT OUTPUT

38 kHz FILTER

BIAS

SEPARATION ADJUST
GND 7 v+

Notes on fc;Howin.g‘page.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ pA729

ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 412V, 200 mV RMS Standard Stereo Multiplex signal applied to Input, unless otherwise specified

(Note 4). Refer to Test Circuit of Figure 1.)

PARAMETER MIN. TYP. . MAX. UNITS
Supply Current 10 18 mA
Input Resistance 12 20 kQ
Stereo Separation (Adjusted)

f =100 Hz 45 dB

f=1kHz 30 55 dB

f = 10 kHz 20 50 dB
Channel Balance (Monaural Input) 0.2 dB
Total Harmonic Distortion 0.5 1.0 %
Voltage Gain 1.0 v/V
67 kHz Storecast Rejection (Note 5) 55 dB
19 kHz Pilot Level Required at Input for:

Stereo Indicator Lamp on ] 12 22 mV RMS

Stereo Indicator Lamp off 4.0 8.0 mV RMS
DC Voltage Required at Pin 4 for

Stereo-Monaural Switching

Stereo on 1.0 1.25 15 vDC

Stereo off 0.6 0.85 1.0 vDC
DC Voltage Required at Pin 5 for Audio

Mute Switching

Audio on 1.0 1.20 15 vDC

Audio off 0.6 0.85 1.0 VDC
Mute Attenuation of Audio 45 55 dB
High Frequency Audio Components in Left and

Right Outputs (dB below 1 kHz output)

19 kHz 30 dB

38 kHz 25 dB

NOTES:

(1) The ©A729 is a plug-in replacement for the MC1305. For uA729 applications information, and other Fairchild Communications Integrated circuits see listing on last page.
(2) Power supply transients up to 22V are permissible for periods of 15 seconds. However, extended operation at voltages greater than 15V should be avoided as the maximum

(3) Rating applies to steady state current. Maximum permissible surge current during turn-on of the Stereo Indicator Lamp is 500 mA.

allowable internal power dissipation for this device may be exceeded.

(4) ‘‘Standard Stereo Multiplex Signal’’ here refers to a 200mV RMS (0.56V p-p) composite stereo signal including 10% pilot with L = 1 and R = 1 as described in the

FCC Rules on FM Broadcasting.

(5) Measured with a stereo composite signal consisting of 809% stereo, 10% pilot and 10% SCA as defined in the FCC Rules on FM Broadcasting.

SEPARATION - d8

TYPICAL PERFORMANCE CURVES
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COMPOSITE INPUT VOLTAGE

SEPARATION VERSUS
AUDIO FREQUENCY

1 kHz DISTORTION VERSUS

INPUT VOLTAGE

1 kHz SEPARATION VERSUS

POWER SUPPLY VOLTAGE

T 80 ——— 40— o ——
Tp=25°C T4=2°C T4=25°C Tp"2°C
— A, - A - A (= L0 kHz
v Vel Vi 200 MV RN SIEREO
INP
0 | 200 m RIS STEREQ SIGNAL (NOTE 4 = 1.0 kHz INOTE 4) ® £ = 1.0 kHz (MONAURAL OR STEREO WITH L = R) NPUT INOTE 4)
6 130 URAL 60
g
17 M @ 1 T = -
ki g T
2
40 o g s 3
E a S 20 Y
= H =
g 2 g
& S ]
ES
2 2 Z 10 2
=l //
uAT29 WAT29 L1 WAT29 WAT29
0 | 0 0 | ol I}
0.01 00501 0.2 05 L0 20 5.0 10 0 00 a0 30 a0 500 0 w20 W a0 50 8 10 12 14 16
FREQUENCY - kHz STEREQ INPUT VOLTAGE - mV RMS INPUT VOLTAGE - mV RMS POWER SUPPLY VOLTAGE - VOLTS

76




FAIRCHILD LINEA& INTEGRATED CIRCUITS ¢ uA729

1#A729 FM STEREO MULTIPLEX DECODER TEST CIRCUIT AND TYPICAL APPLICATION
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(1) Capacitors C,, C, and C, should be polystyrene or mylar.
(2) Coils L, and L, are 7.0 mH nominal with Q,, = 60 (Miller #1361 or equivalent).
(3) Coil L, is8.0 mH nominal with Q,, = 80, tapped at 10:1 turns ratio. (Miller #1362 or equivalent).
(4) Resistor R, can be increased (or decreased) in value to increase (or decrease) the 19kHz sensitivity.
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| HA730
" DIFFERENTIAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The 1A730 is a differential amplifier constructed on a single silicon-chip using the
Fairchild Planar* epitaxial process. This device has a wide range of applications since it has both a differential
input and output; any combination of single-ended or differential configurations can be employed at its input
and output. The emitter follower output stage gives this device a low output impedance making it useful as
a preamplifier.

PHYSICAL DIMENSIONS

in accordance with
JEDEC(T0-99) outline

.370
o]

F—2%on—]
.040
max. |
A
ABSOLUTE MAXIMUM RATINGS Seating ’( ;
Supply Voitage 15V 8 Leads HH H ﬂ” 500 MIN.
Differential Input Voltage +5V Sigom b
Common Mode Input Voltage 25t05.5V - 20076
Internal Power Dissipation (Note 1) 500 mW ; i
Operating Temperature Range
Military (312 Grade) —55°Cto +125°C e
Commercial (393 Grade) 0°Cto 4+70°C ol
Storage Temperature Range ~65°Cto +150°C SHAPE MAY VARY
Lead Temperature (Soldering, 60 seconds) +300°C

NOTES:

(1) Rating applies for ambient temperature to +70°C; derate linearly at 6.3 mW/°C for ambient temperatures above +70°C.

78

NOTES Dimensions as per latest J-10 committee
Alldimensions 1n inches
Leads are gold plated Kovar
Package weight 1s 1,22 grams

ORDER PART NOS. U5B7730312
U5B7730393

SCHEMATIC DIAGRAM CONNECTION DIAGRAM
(Top View)
V+
2 3 3 Low z
10k23 25.6k0 $10k2 OUTPUT 2
Hi Z Hi Z Hi Z
. KL OUTPUT | OUTPUT Vo OUTPUT 2
3 A 1 2 LN 4
LOW Z L. INPUT | INPUT LOW Z
OUTPUT 1 o— 1] 2 + 0, b0 LOW Z INPUT 2Q) () OUTPUT 1
r '\| OUTPUT 2 ?
INPUT 1 0 Hi Z
v OUTPUT 1
- Q | GND
k83 5 32k
23k $13k0
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*Planar is a patented Fairchild process.




FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA730

312 GRADE

ELECTRICAL CHARACTERISTICS (T, = 25°C, V4 = 12.0V, and V-, = 3.5 V unless otherwise specified)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Ry < 509 1.0 2.5 mV
Input Offset Current 05 1.5 uA
Input Bias Current 35 1.5 uhA
Input Resistance 5.0 20 kQ
Differential Voltage Gain R, > 100 k2 100 145 160
Differential Distortion R, > 100 k2 80 300 mVpp
Bandwidth 1.0 1.5 MHz
Single-Ended Output Resistance 70 500 Q
Output Voltage Swing R > 100 ko 5.0 8.0 Vpp
Supply Current R, > 100 kQ 9.5 13 mA
Power Consumption R_ > 100k 114 156 mwW
The following specifications apply for —55°C < T, < 125°C:
Input Offset Voltage R < 50© 3.5 mV
Input Offset Current T, =+125°C 0.2 1.5 uA
T,=—55°C 1.0 3.0 uA
Input Bias Current T,=—55°C 6.5 15 vA
Input Resistance 0.9 kQ
Input Voltage Range 3.5 5.2 v
Common Mode Rejection Ratio Ry < 500 70 85 dB
f < 1.0 kHz,
+35V <V < 452V
Differential Voltage Gain R, > 100 k2 90 175
Common Mode Output Voltage 5.5 7.0 7.75 v
Output Resistance 600 Q
Output Voltage Swing 45 6.8 : Vpp
Supply Current T,=—55°C 10 15 mA
T,=125°C 8.0 11 mA
Power Consumption T, =—55°C 120 180 mwW
T, =125°C 96 121 mwW

TYPICAL PERFORMANCE CURVES

INPUT OFFSET CURRENT INPUT OFFSET CURRENT INPUT BIAS CURRENT
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
AMBIENT TEMPERATURE SUPPLY VOLTAGE AMBIENT TEMPERATURE
{ — . — 0 T
2 vtarzv b Tp:25°C ‘ v*ei2y
<16 <08 « 8.0
§ 12 go.s < é 60 N\
oo N 200 » éq.o N
2 ~ 3 é Z .y
Zo4 . ] Zo.2 T 20
i i y
0 T e o / JAT30 0 VAT
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA730

ELECTRICAL CHARACTERISTICS (T, = 25°C, V4 = 12.0V, and V,, = 3.5 V unless otherwise specified)

393 GRADE

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage R¢ < 509 2.0 5.0 mv
Input Offset Current 0.7 3.0 7.
Input Bias Current 4.5 16.0 uA
Input Resistance 2.5 15 kQ
Differential Voltage Gain R, > 100 ko 100 135 160
Differential Distortion R > 100 kQ 85 300 mVpp
Bandwidth ’ 1.0 15 MHz
Single-Ended Output Resistance 70 500 Q
Qutput Voltage Swing R, > 100 k@ 5.0 8.0 Vpp
Supply Current R > 100 k2 9.5 13 mA
Power Consumption R, > 100 k2 114 156 mW
The following specifications apply for 0°C < T, < +70°C
Input Offset Voltage R¢ < 509 7.5 mV
Input Offset Current T,=-+70°C 0.5 3.0 uA
TA = (°C 0.8 5.0 uA
Input Bias Current T, = 0°C 5.0 20 uA
Input Resistance 1.8 ke
Input Voltage Range +3.5 +5.2
Common Mode Rejection Ratio Rg < 500 60 80 dB
f < 1.0kHz,
+35V <V < 452V
Differential Voltage Gain R, > 100 k@ 80 190
Common Mode Output Voltage 5.0 7.0 8.0 v
Output Resistance 600 Q
Output Voltage Swing 4.5 1.5 Vpp
Supply Current T,=10°C 10 15 mA
T, =+70°C 8.8 13 mA
Power Consumption T,=0°C 120 180 mw
T, =+70°C 106 156 mW
TYPICAL PERFORMANCE CURVES
INPUT OFFSET CURRENT INPUT OFFSET CURRENT INPUT BIAS CURRENT
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
AMBIENT TEMPERATURE SUPPLY VOLTAGE AMBIENT TEMPERATURE
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0 [ : 0
V] 0. 20 30 40 50 60 70 5.0 7.0 9.0 n 13 % o 10 20 30 40 50 60 70

TEMPERATURE—"C

SUPPLY VOLTAGE—V

TEMPERATURE~"C




FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA730

INPUT BIAS CURRENT
AS A FUNCTION OF
SUPPLY VOLTAGE
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TYPICAL PERFORMANCE CURVES
(FOR 312 GRADE)
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA730

INPUT BIAS CURRENT
AS A FUNCTION OF
SUPPLY VOLTAGE
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TYPICAL PERFORMANCE CURVES
(FOR 393 GRADE)

INPUT RESISTANCE

AS A FUNCTION OF VOLTAGE TRANSFER
AMBIENT TEMPERATURE CHARACTERISTICS
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA730

COMMON MODE REJECTION RATIO-d8

TYPICAL PERFORMANCE CURVES
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pA732

FM STEREO MULTIPLEX DECODER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The xA732 is a monolithic FM Stereo Multiplex Decoder System constructed on a
single silicon chip using the Fairchild Planar* Epitaxial Process. This integrated circuit accomplishes the
demodulation of a Stereo Multiplex Signal into the Right and Left audio channels while inherently suppress-
ing SCA frequency components. Internal provision is made for interstation audio muting, stereo/mono mode
switching and driving an external stereo mode indicator lamp. The excellent performance, wide supply range
and low external parts requirement makes the xA732 suitable for all line-operated and automotive FM Stereo
Multiplex applications. For Stereo Decoding with external separation adjustment, see the xA729 Data Sheet.
See Note 1.

¢ 45 dB CHANNEL SEPARATION

e 55 dB STORECAST REJECTION WITHOUT SCA FILTERS

e HIGH-CURRENT STEREO INDICATOR LAMP DRIVER

o OPERATION WITH 8 V TO 14 V SUPPLIES

o INTERNAL STEREQ SWITCHING AND AUDIO MUTING FUNCTIONS

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Note 2) +15V
Voltage at Stereo Lamp Driver Terminal +22V
Current into Stereo Lamp Driver Terminal (Note 3) 100 mA
Internal Power Dissipation 670 mW
Operating Temperature Range 0°Cto +70°C
Storage Temperature Range —55°Cto +125°C
Lead Temperature (Soldering, 10 Sec.) +260°C

BLOCK DIAGRAM

RIGHT OUTPUT LEFT QUTPUT

V+
8 52 12 1
Audio |
AUDIO MUTE DC >_6_5 Mute  — 10 4 38 kHz FILTER BIAS
CONTROL VOLTAGE Switeh
| Audio Stereo \r
| Preamp Demodulator 13|

3
MPX INPUT H

| 19 kHz, 19 kHz
| Amplifier Doubler

a Stereo-
STEREQ-MONAURAL DC Monaural  fed
CONTROL VOLTAGE Switch

DECOUPLING

= T FILTERS

g

=

PHYSICAL DIMENSIONS
CERAMIC DIP

In accordance with
JEDEC (TO-116) outline

785
750

r}ﬁ\r’\ﬁﬁ\r"ﬁﬁ:\

27 025 R
NOM..

8 14
Vi VY VY
JL

£7| ] o | |A_-‘

MAX. i
4 .= j - Seating
F{ane 0”
{88 110 037 _ ‘ozo‘H__ 095 375
090 o 0207()FF 016 0865 “NOM
AN
e WIDTH
NOTES:

All dimensions in inches

Leads are intended for insertion in hole
rows on .300" centers.

They are purposely shipped with ‘‘positive’’
misalignment to facilitate insertion.

Board-drilling dimensions should equal your
practice for .020 inch diameter lead

Leads are tin-plated kovar

Package weight is 2.0 grams

ORDER PART NO. U6A7732394

CONNECTION DIAGRAM
(TOP VIEW)

R t:]oscounmc
9kH 38kH2
FILTER 13 [ Fiter

RIGHT
QUTPUT

j LEFT
OuTPUT

MONO DC
AUDIO 38KkHz
MUTE DC - FILTER 8I1AS
STEREQ
LAMP [Jv+
GND

[ 1B1AS

Notes on following page.

*Planar is a patented Fairchild process.'




FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA732

ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = +12V, 200 mV RMS Standard Stereo Multiplex signal applied to Input, unless otherwise specified
(Note 4). Refer to Test Circuit of Figure 1.)

PARAMETER MIN. TYP. MAX. UNITS
Supply Current 11 18 mA
Input Resistance 12 20 ke
Stereo Separation
f =100 Hz 40 dB
f=1kHz 30 45 dB
f = 10 kHz 20 40 dB
Channel Balance (Monaural Input) 0.2 dB
Total Harmonic Distortion 0.5 1.0¢ %
Voltage Gain 1.0 v/v
67 kHz Storecast Rejection (Note 5) 55 dB
19 kHz Pilot Level Required at Input for:
Stereo Indicator Lamp on 12 22 mV RMS
Stereo Indicator Lamp off 4.0 8.0 mV RMS

DC Voltage Required at Pin 4 for
Stereo-Monaural Switching
Stereo on 1.0 1.25 15 vDC
Stereo off 0.6. 0.85 1.0 vDC

DC Voltage Required at Pin 5 for Audio
Mute Switching

Audio on 1.0 1.20 1.5 VDC
Audio off 0.6 0.85 1.0 VDC
Mute Attenuation of Audio 45 55 dB

High Frequency Audio Components in Left ana
Right Outputs (dB below 1 kHz output)
19 kHz 30 dB
38 kHz 25 dB

NOTES:

(1) The uA732 is a plug-in replacement for the MC1304.

(2) Power supply transients up to 22V are permissible for periods of 15 seconds. However, extended operation at voltages greater than 15V should be avoided as the maximum
allowable internal power dissipation for this device may be exceeded.

(3) Rating applies to steady state current. Maximum permissible surge current during turn-on of the Stereo Indicator Lamp is 500 mA.

(4) ‘‘Standard Stereo Multiplex Signal’’ here refers to a 200mV RMS (0.56V p-p) composite stereo signal including 109% pilot with L = 1 and R = 1 as described in the
FCC Rules on FM Broadcasting.

(5) Measured with a stereo composite signal consisting of 809% stereo, 10% pilot and 109% SCA as defined in the FCC Rules on FM Broadcasting.

SEPARATION - dB

- TYPICAL PERFORMANCE CURVES

SEPARATION VERSUS 1 kHz SEPARATION VERSUS 1 kHz DISTORTION VERSUS 1 kHz SEPARATION VERSUS
AUDIO FREQUENCY COMPOSITE INPUT VOLTAGE INPUT VOLTAGE POWER SUPPLY VOLTAGE
80 80 80
[ TTT L 1 T 1
| TaeBeC | Ta=3C | 1h-z°C | Tac3°C .
v vt Vi iy 200" RS STEREO INPUT INOTE 41
0 00 mV RS STEREO SIGNAL (NOTE 4) g0 |1 710 Kz NOTE 4 ® { - 1.0 kHz (MONAURAL OR STEREQ WITH L < R} P
2 3.0
(=
; ;
1 ™~ 3 — g z
@ % ) ] e — S 20 2w
3 g
] E &
2 2 § 1.0 20
= //
pAT32 HAT3Z L pAT32 AT32
0 L1 0 A 0 1 0 1
0.01 00501 0.2 05 10 20 50 10 0 100 200 300 400 500 0 100 200 300 400 500 8 10 12 14 16
FREQUENCY - kHz STEREQ INPUT VOLTAGE - mV RMS INPUT VOLTAGE - mV RMS POWER SUPPLY VOLTAGE - VOLTS
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA732

#A732 FM STEREO MULTIPLEX DECODER TEST CIRCUIT AND TYPICAL APPLICATION

RIGHT OUTPUT LEFT OUTPUT vty
C3 |, 0.0022 uF
T
e T T
FILTER L3 002uf 002uF
F 39k I I 39k
SEPARATION ADJUST
22xQ
14 13 12 " 0 9 8

STEREQ

| WAT32 [5) NoicaToR
LAMP
(GE NO 756 OR
EQUIVALENT}
= ?Lz SEE NOTE
001 4F
2 3 4 5 5 2

1
19 kHz FILTER

/)

)
= o
1L 0.05 uF
1t
50uF
o fu *
. MPX INPUT STEREO - MONAURAL AUDIO MUTE
DC CONTROL DC CONTROL

L 19kHz FILTER

Fig. 1

NOTES:

(1) Capacitors C,, C, and C, should be polystyrene or mylar.

(2) Coils L, and L, are 7.0 mH nominal with Q,, = 60 (Miller #1361 or equivalent).

(3) Coil L, is 8.0mH nominal with Q, = 80, tapped at 10:1 turns ratio. (Miller #1362 or equivalent).
(4) Resistor R, can be increased (or decreased) in value to increase (or decrease) the 19kHz sensitivity.

#A732 FM STEREO MULTIPLEX DECODER EQUIVALENT CIRCUIT

MPX 38KkHz Right Left 38kHz 19kHz  19kHz
Bias v+ Input Filter Bias Output Qutput Filter Filter Fiiter
8 09 ?3 Qm or ou oB O1 02
IR
Ryt 200 3 R0 S ot
2002
Q35 Ri3
Q29 Qs -
Q 10kQ
—KQ3; —4 6
Q3 Ry
20kQ W Q
K03 Y K& 8, J/l—‘ 011 12
Q —W»—K A 0, Qs Q0
A 20kQ 5kQ ? r Ri
1 3kQ

33
—

0 6 q !
z Ris
SR R R R Ry 3 R R R ER
28 29306 374 Mgl 2 "8 9 Q kQ

Q33 %Q 13K T 5kQ J6kQ 6kQT 10 6.4kQ ke 8

kQ
Q
34 310Q 2

Rog
5kQ Q
21
Q19 y
Q 28
Q1 820 %
Q21 1
Rig )
2009 1kQ
Rirg Pis Ros Rop
2k 1500Q 2%Q 7009
5 7 60 uo 4 (5
Audio Mute DC Ground Stereo Lamp Decoupling Stereo-Monaural
Control Voitage Driver DC Control Voltage
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nA733

DIFFERENTIAL VIDEO AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The pA733 is a monolithic two-stage differential input, differential
output video amplifier constructed on a single silicon chip using the Fairchild Planar* epitaxial
process. Internal series-shunt feedback is used to obtain wide bandwidth, low phase distortion, and
excellent gain stability. Emitter follower outputs enable the device to drive capacitive loads and all
stages are current-source biased to obtain high power supply and common mode rejection ratios. It
offers fixed gains of 10, 100, or 400 without external components, and adjustable gains from 10 to
400 by the use of a single external resistor. No external frequency compensation components are
required for any gain option. The device is particularly useful in magnetic tape or disc file systems
using phase or NRZ encoding and in high-speed thin film or plated wire memories. Other applications
include general-purpose video and pulse amplifiers where wide bandwidth, low phase shift, and
excellent gain stability are required.

120 MHz BANDWIDTH

250 k2 INPUT RESISTANCE

SELECTABLE GAINS OF 10, 100, AND 400

NO FREQUENCY COMPENSATION REQUIRED

ABSOLUTE MAXIMUM RATINGS

Supply Voltage 8V
Differential Input Voltage 5V
Common Mode Input Voltage 6V
~ Output Current 10 mA
Internal Power Dissipation (Note 1)
Flatpak 570 mW
Metal Can 500 mW
Ceramic DIP 670 mW
Operating Temperature Range ) —55°C to +125°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 60 second time limit) 300°C

CONNECTION DIAGRAM (Top Views)

T0-100 METAL CAN TO-116 DUAL IN-LINE TO-91 FLAT PACKAGE
BN INPUT1 624 BIA Ve OUTPUTH
GAIN SELECT -\ [—I H l"'l I—I ﬂ
w2 e I [T
10 s 8 7 g
ne.[ ]2 IEY B 7
a_1s \ 2 Jea N
as[ s [ Jen >
28 v § 10 Iv.
GAIN SELECT
Iy NE. 5 )
GAIN SHLECT — g - o 2 3 4 5
Note: Pin 5 connected to case. ”"""”:h— 7 OUTPUT 1 uanle L—J el S

PHYSICAL DIMENSIONS
In accordance with JEDEC (TO-100) outline

METAL CAN
370
[T
-335 L s
305 i I
- 040 | : Tgs
MAX. :
A 165
[ B
T - T}smms
0407 ~ PLANE
10LEADS " MAX.
019
o16 O [[”ﬂ[l[muﬂﬂ in-

D)
PO NN - INSULATING STANDOFF-
034 045 SHAPE MAY VARY

028 029
NOTES: ¢ ORDER PART NO.
All dimensions in inches

Leads are gold-plated kovar us F773312
Package weight is 1.32 grams

Lead 5 is connected to case U5F773393

In accordance with JEDEC (TO-116) outline
14 LEAD DUAL IN-LINE
-

27 _025R
245 NOM

A H
. i '
,3?2 =t 3’2,2 - Nzghsn

165 . i
110 037
100 ggq = 027”J

TP SWDDR‘FF
NOTES:
Al' dimensions in inches Board-dritling dimensions should
Leads are intended for insertion in equal your practice for a
hole rows on .300” centers 1020 inch diameter lead
They are purposely shipped with  Leads are tin plated kovar

‘“‘positive” misalignment to Package weight is 2.0 grams
facilitate insertion

ORDER PART NO. U6A7733312
UBA7733393

In accordance with JEDEC (TO-91) outline
10 LEAD CERPAK

370. 260 _370
o250 240 250

i b Emm—
| ——]1l e | [4] s tt—
. —
050 TP
260
7= ==
| e——— eo—
’fi:r: 5 f——— |
i -
019
015 065
P 050
| R
i- —_—{ =
- ¥ T
006 . :
004 NOTES: - oz !
All dimensions in inches ™

Leads are gold-plated kovar
Package weight 1s 0.26 gram

ORDER PART NO. U3F7733312

Notes on following pages.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA733

312 GRADE

ELECTRICAL CHARACTERISTICS (T, = 25°C, V; = +6.0 V unless otherwise specified)

PARAMETER (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Differential Voltage Gain

Gain 1 (Note 2) 300 400 500

Gain 2 (Note 3) 90 100 110

Gain 3 (Note 4) 9.0 10 11
Bandwidth Rs = 50 Q2

Gain 1 40 MHz

Gain 2 90 : MHz

Gain 3 120 MHz
Risetime Ry =509, V , =1Vpp

Gain 1 10.5 ns

Gain 2 45 10 ns

Gain 3 25 ns
Propagation Delay Ry =50%, V,,=1Vpp

Gain 1 1.5 ns

Gain 2 6.0 10 ns

Gain 3 3.6 ns
Input Resistance

Gain 1 4.0 kQ2

Gain 2 20 30 kQ

Gain 3 250 kS2
Input Capacitance Gain 2 2.0 pF
Input Offset Current ) 0.4 3.0 7Y
Input Bias Current 9.0 20 uA
Input Noise Voltage Ry =502, BW = 1 kHz to 10 MHz 12 uVrms
Input Voltage Range +1.0 )
Common Mode Rejection Ratio

Gain 2 V.,= =1V, f <100 kHz 60 86 dB

Gain 2 Vo, ==x1V, f=5MHz 60 dB
Supply Voltage Rejection Ratio

Gain 2 AV = 05V 50 70 dB
Output Offset Voltage

Gain 1 0.6 15 v

Gain 2 and Gain 3 0.35 1.0 v
Output Common Mode Voitage 24 29 34 v
Output Voltage Swing 3.0 4.0 Vpp
Output Sink Current 25 36 mA
Output Resistance 20 Q
Power Supply Current 18 24 . mA
The following specifications apply for —55°C < T, < +125°C
Differential Voltage Gain

Gain 1 (Note 2) 200 600

Gain 2 (Note 3) 80 120

Gain 3 (Note 4) 8.0 12 :
Input Resistance—Gain 2 8.0 - ke
Input Offset Current 5.0 ' uh
Input Bias Current 40 uA
Input Voltage Range +1.0 V)
Common Mode Rejection Ratio 50 ) dB
Supply Voltage Rejection Ratio 50 dB
Output Offset Voltage—Gain 1 1.5 v
Output Offset Voltage—Gain 2 & 3 ‘ 1.2 v
Qutput Swing 25 Vpp
Qutput Sink Current 22 ) mA

Pasitive Supply Current 27 ‘mA




FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA733

393 GRADE

ELECTRICAL CHARACTERISTICS (T, = 25°C, Vs = +6.0 V unless otherwise specified)

PARAMETER (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Differential Voltage Gain

Gain 1 (Note 2) 250 400 600

Gain 2 (Note 3) 80 100 120

Gain 3 (Note 4) 8.0 10 12
Bandwidth Ry =500

Gain 1 40 MHz

Gain 2 90 MHz

Gain 3 120 MHz
Risetime Ry=50Q, V., = 1Vpp

Gain 1 10.5 ns

Gain 2 45 12 ns

Gain 3 25 ns
Propagation Delay R =509, V,,, = 1Vpp

Gain 1 75 ns

Gain 2 6.0 10 ns

Gain 3 3.6 ns
Input Resistance

Gain 1 4.0 kQ

Gain 2 10 30 k2

Gain 3 250 k2
Input Capacitance Gain 2 2.0 pF
Input Offset Current 0.4 5.0 uh
Input Bias Current 9.0 30 uh
Input Noise Voltage Ry =50Q, BW =1 kHz to 10 MHz 12 uNrms
Input Voltage Range +1.0 v
Common Mode Rejection Ratio

Gain 2 V., = =1V, f <100 kHz 60 86 dB

Gain 2 V,==x1V, f=5MHz 60 dB
Supply Voltage Rejection Ratio

Gain 2 AVe = +05V 50 70 dB
Output Offset Voltage

Gain 1 0.6 1.5 v

Gain 2 and Gain 3 0.35 15 v
Output Common Mode Voltage 2.4 29 34 v
Output Voltage Swing 3.0 4.0 Vpp
Output Sink Current 2.5 3.6 mA
Qutput Resistance 20 Q
Power Supply Current 18 24 mA

The following specifications apply for 0°C < T, < +70°C
Differential Voltage Gain

Gain 1 (Note 2) 250 600

Gain 2 (Note 3) 80 120

Gain 3 (Note 4) 8.0 12
Input Resistance—Gain 2 8.0 k2
Input Offset Current 6.0 A
Input Bias Current 40 .
Input Voltage Range +1.0 v
Common Mode Rejection Ratio

Gain ‘2 V., = =1V, f <100 kHz 50 dB
Supply Voltage Rejection Ratio

Gain 2 AVg = +05V 50 dB
Output Offset Voltage (All Gain) 15 v
Output Voltage Swing 2.8 Vpp
Output Sink Current 2.5 mA
Power Supply Current 27 mA
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TYPICAL PERFORMANCE CURVES

OUTPUT VOLTAGE AND . OUTPUT VOLTAGE SWING GAIN VERSUS FREQUENCY
CURRENT SWING AS A AS A FUNCTION AS A FUNCTION
FUNCTION OF SUPPLY VOLTAGE OF LOAD RESISTANCE OF SUPPLY VOLTAGE
0 S, ey 7.0ty Vo - 3oV 80 s CAINZ
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NOTES

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can, 8.3 mW/°C for
the Ceramic DIP and 7.1 mW/°C for the Flatpak package.

Gain Select pins Gq o and G1g connected together.

Gain Select pins Gop and Gog connected together.

All Gain Select pins open.

pON
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VOLTAGE CONTROLL

TYPICAL APPLICATIONS

ED OSCILLATOR

OSCILLATOR FREQUENCY FOR
VARIOUS CAPACITOR VALUES

RBke © 10
v 10
\\\
ISl . 10 g
R, i — o N e \\?\ MEASURED
s00 | " . E CALCULATED \\
3 7 5 2 Sk | -1+
b S WAT3 rl_l N
Voltage —— G- 2k [T ™~
Control i B 1 N~
V>0 . R RpCL, [Av TR )-1] N
Frequency Variation 3:1 R Rt R
) f=3.4x10°¢
100 1.0k 10k 100k " 1om
FREQUENCY - Hz
PHASE ENCODING PLAYBACK SYSTEM
-6V
8
! - PASSIVE SQUARE
o 2 HA733 A d/dT LOW PASS AND F——
= 5 FILTER Lmr | LOGIC
READ LEVEL
HEAD 3 OUTPUT
+6V
Phase Linearity: +2° from 2 to 5 MHz
Input Resistance: 25 k2
Input Capacity: 2 pF
Fixed Gain: 100
EQUIVALENT CIRCUIT
f
SR SRo
R, JTR Srg JLka  QL1ka A
<. 3. 3 4 s
T2aa P20 J10ka Lo
™

OUTPUT 1
-0

OUTPUT 2
2%

%

R1a
4000
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HA734

PRECISION VOLTAGE COMPARATOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The UA734 is a precision voltage comparator constructed on a single
silicon chip using the Fairchild Planar* epitaxial process. It is specifically designed for high accuracy
level sensing and measuring applications. The UA734 is extremely useful for analog-to-digital
converters with twelve bit accuracies and one mega-bit conversion rates. Maximum resolution is
obtained by high gain, low input offset current, and low input offset voltage. Its superior temperature
stability can be improved by offset nulling which further reduces offset voltage drift. Balanced or
unbalanced supply operation and standard TTL logic compatibifity enhance the UA734's versatility.

CONSTANT INPUT IMPEDANCE OVER DIFFERENTIAL INPUT RANGE
HIGH INPUT IMPEDANCE

LOW DRIFT

HIGH GAIN

BALANCED OFFSET NULL CAPABILITY

WIDE SUPPLY VOLTAGE RANGE

TTL COMPATIBLE

ABSOLUTE MAXIMUM RATINGS

Supply Voltage +18 V
Peak Output Current 10 mA
Differential Input Voltage +10V
Input Voltage Range tVg-2.0V
Voltage Between Offset Null and V— 05V
Internal Power Dissipation (Note 1)
Metal Can 500 mW
Ceramic DIP 670 mW
Silicone DIP 340 mW
~ Mini DIP 310 mW
Operating Temperature Range
Military (312 Grade) —55°C to +125°C
Commercial {393 Grade) : 0°Cto+ 70°C
Storage Temperature Range
Metal Can, Ceramic DIP —65°C to +150°C
Silicone DIP and Mini DIP . —55°Cto +125°C
Lead Temperature
Metal Can, Ceramic DIP (Soldering, 60 Seconds Max.) 300°C
Silicone DIP and Mini DIP (Soldering, 10 Seconds Max.) 260°C
EQUIVALENT CIRCUIT
INVERT NON INVERT
INPUT INPUT
(1)Q+) (10001 1
3) 24k 09
Ry Q7 4
OJFSET N Sfikil
o 22‘351 sk 00 az ] R sska s,gisz
VWA V Qg VAT ; ANV
OFFSET Ri7 fagiski
ADJUST |luxz Qis Qg A2 Qg
o R . NS S p: YR‘ZOQ Rg PULLUP
22‘:9 3?511 Q15 ‘3:: RES';IOR
o 1o {7)
OI:lFIiELT ;}Tn A Qw\q OuTPUT
o 14 R13 R12 A Q2 on A8
, 52Q 18.8 k<) 400 Q2 19)
o WA AM WA -0,
Y g ©bono “EXTERNAL TRIMMING POT
5)

CONNECTION DIAGRAMS

10 LEAD METAL CAN
(TOP VIEW)

NON-INV. INPUT

wv. et () 0 Qv
ve.Q) 80) PULLUP RESISTOR

OFFSET xuLt ) () ourpur

ORDER PART NOS: US5F7734312
US5F7734393

14 LEAD DIP
(TOP VIEW)

NON Iy, IneUT (1 v

Ny inpuT [ 2 PULL UP RESISTOR

Nne {13 QUTPUT
OFFSETNULL [ 14 . GROUND
OFFseT NuLe ] 5 %

nc )6 N.C.

ne 47 NC.

FOR CERAMIC DIP
ORDER PART NOS: U6A7734312
U6A7734393

FOR SILICONE DiP
ORDER PART NO: U9A7734393

MINI DIP
(TOP VIEW)

NON-INv. INPUT 1 1 v
INv.INPUT [ 2 [ ] outpur
OFFSETNULL [ 3 [ GROUND
OFFSETNULL [ 4 - e

ORDER PART NO: U9T7734393

Notes on following pages.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA734

+15 VOLT OPERATION FOR 312 GRADE

ELECTRICAL CHARACTERISTICS {Tp = 25°C, Pin 8 (Note 2) tied to +15 V, unless otherwise specified]

PARAMETERS CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rg < 50 k&2 0.9 3.0 mvV
Input Offset Current 1.5 10 nA
Input Bias Current 28 50 nA
Input Resistance 20 60 M2
Input Capacitance 3.0 pF
Offset Voltage Adjustment Range 8.5 mV
Large Signal Voltage Gains R = 1.5kQ to +5.0V 35k 70k VIV
Positive Supply Current — Qutput Low 4.0 5.0 mA
Negative Supply Current — Output Low 1.5 2.0 mA
Power Consumption — Qutput Low 82 105 mwW
Transient Response R = 1.5k to+5.0V 0.2 Ms
5mV overdrive, 100mV pulse
The following specifications apply for -55OC <TA < +125OC
input Offset Voltage Rg < 50 kQ2 1.1 4.0 mV
Input Offset Current 3.0 20 nA
Average Input Offset Voltage Drift Rg < 50k
Without External Trim 25 15 uv/°c
Average Input Offset Current Drift
+25°C t0 +125°C 0.01 0.1 nA/°C
+25°C t0 -65°C 0.05 0.4 nA/°C
Input Bias Current 150 nA
Large Signal Volitage Gain RL = 1.5k to +56.0V 25k VIV
Input Common Mode Voltage Range 10 \%
Differential input Voltage Range +10 \
Common Mode Rejection Ratio Rg < 50 k2 70 100 dB
Supply Voltage Rejection Ratio Rg < 50 k2 5.0 100 MV/v
(Vg = 5V to ¥18V)
Positive Output Voltage Level Ip =080 mA 7.0 \Y
lo = .080 mA, Vg = +5V 2.4 5.0 \
Negative Output Voltage Level Isink = 3.2 mA 0.4 \Y
Positive Supply Current — Qutput Low 7.0 mA
Negative Supply Current — Output Low 25 mA
Power Dissipation — Output Low 145 mwW




FAIRCHILD LINEAR INTEGRATED CIRCUITS o uA734

+£15 VOLT OPERATION FOR 393 GRADE
ELECTRICAL CHARACTERISTICS [T = 25°C, Pin 8 (Note 2) tied to +15 V, unless otherwise specified)

PARAMETERS CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rg < 50k& 1.1 5.0 mV
Input Offset Current 3.5 25 nA
Input Bias Current 30 100 nA
Input Resistance 7.0 55 M
Input Capacitance 3.0 pF ;
Offset Voltage Adjustment Range 8.5 mV
Large Signal Voitage Gains R = 1.5k to +5.0V 35k 60k V/V
Positive Supply Current — Output Low 4.0 5.0 mA
Negative Supply Current — Output Low 1.5 20 mA
Power Consumption — Qutput Low 82 105 mwW
Transient Response RL = 15k to+5.0V 0.2 Ms

5 mV overdrive, 100 mV Pulse

The following specifications apply for OOC < Ta < +70°C

Input Offset Voltage Rg < 50 k§2 1.2 7.5 mV
Input Offset Current 4.0 45 nA
Average Input Offset Voltage Drift Rg < 500

Without External Trim 3.5 20 MV/OC

Average Input Offset Current Drift

+25°C 10 +70°C 0.02 0.3 nA/°C

+25°C 10 0°C 0.05 0.75 nA/°C
Input Bias Current 150 nA
Large Signal Voltage Gain RL = 1.5kQ to +5.0V 25k VIV
Input Common Mode Voltage Range +10 \%
Differential Input Voltage Range ' +10 \%
Common Mode Rejection Ratio RS < 50k 70 100 dB
Supply Voltage Rejection Ratio Rg < 50k 6.0 100 JIAVIAY)

(Vg = £15V to £18V)

Positive Output Voltage Levet o= .080 mA 7.0

Io=.080mA, Vg = +6V 24 5.0 v
Negative Output Voltage Level Isink = 3:2 mA 0.4 \
Positive Supply Current — Output Low 7.0 mA
Negative Supply Current — Output Low ’ 25 mA
Power Dissipation — Output Low : 145 mw

NOTES

1. Rating applies to amblent temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/ C for Metal Can, 8.3 mW/ °c for
Ceramic DIP, 6.3 mW/°C for Silicone DIP and 5.6 mW/°C for the Mini DIP package.
2. Pin numbers refer to metal can package.
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TYPICAL APPLICATIONS (Note 2)

STROBE CIRCUITRY ALTERNATE STROBE CIRCUITRY LEVEL DETECTOR WITH HYSTERESIS

jo—Vivs
VINO Vo IMAX)
y
Vp (MINY
OVour
OSTROBE 1
OSTROBE 2
VREFO
@
R =% FOR MINIMUM OF FSET
*1/2 9944 e
R1 [Vomax - Vom]
Vhys = Ry + Ry
HIGH POWER OUTPUT CIRCUITS PRECISION DUAL LIMIT GO-NO GO TESTER

VOLTAGE CONTROLLED OSCILLATOR

T2

C:80x10°6T

VRer o V'

Vout év‘o oy v o
- Vin |VReF|€1 .
|VREF|R1 C4 R2 &2 loss * Adjusts 1.—%
FREQUENCY DIVIDER & STAIRCASE GENERATOR PULSE WIDTH DISCRIMINATOR

FJT1000

Vino—|
I-I u 0
-~V
[P
FJT1100
Vy>0
Vi<o
|VRer| = 2vp + N [3.5T + 2vp — <, v
T In Seconds OUT Pulse Appears
Vp for FIT 1000 =~ 0.31V Whenever 7> BEV2
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TYPICAL APPLICATIONS (Note 2)

PHASE METER
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vA739

DUAL LOW-NOISE OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA739 consists of two identical operational amplifiers constructed on a
single silicon chip using the Fairchiid Planar* epitaxial process. These low-noise, high-gain amplifiers exhibit
extremely stable operating characteristics over a wide range of supply voltage and temperatures. The device
is intended for a variety of applications requiring two high performance operational amplifiers.

SINGLE OR DUAL SUPPLY OPERATION

LOW NOISE FIGURE, 2.0 dB

HIGH GAIN, 20,000 V/V

LARGE COMMON MODE RANGE, =11V
EXCELLENT GAIN STABILITY VS. SUPPLY VOLTAGE
¢ NO LATCH-UP

e OUTPUT SHORT CIRCUIT PROTECTED

TYPICAL APPLICATIONS
e DUAL OPERATIONAL AMPLIFIER
* PHONO AND TAPE STEREO PREAMPLIFIER
e TV REMOTE CONTROL RECEIVER
« DUAL COMPARATOR
e SENSE AMPLIFIER
© OSCILLATOR
e ACTIVE FILTER

ABSOLUTE MAXIMUM RATINGS

PHYSICAL DIMENSIONS
In accordance with JEDEC (TO-116) outline
14 Lead Dual In-Line

785
750 - ‘(

AANNNANAN

7 1

271
4

025 R
= NOM

10
290
I i| o8
iig';( H MIN.
_——L Seating
§ Plane o1
o 009
165 110 037 ozo_” 095 i 375 |
100 vo<ao’i"l 027 0161 065 —Nom——1
Tve. STANDOFF
WIDTH
NOTES:

All dimensions in inches

Leads are intended for insertion in hole
rows on .300” centers. They are
purposely shipped with ““positive”
misalignment to facilitate insertion.

Board-drilling dimensions should equal
your practice for .020 inch
diameter lead.

Leads are gold-plated kovar

Package weight is 0.9 gram

ORDER PART NO. U6A7739393

Supply Voltage +18V
Internal Power Dissipation (Note 1) 670 mW
Differential Input Voltage =5V
Input Voltage (Note 2) +15V
Storage Temperature Range —55°C to +125°C
Operating Temperature Range 0°Cto +70°C
Lead Temperature (Soldering, 10 seconds) 260°C
Output Short-Circuit Duration, T, = 25°C (Note 3) 30 seconds

EQUIVALENT CIRCUIT %
T “
o 0, D, 0D
Ry Ry y y 4 / Res Rag
20042 9k¢2 9Ky 2002
[ R R R [
QD—‘H 10Ky 10ke Bk 0k 10ke ’_mn
u;\/l1 [
a <
uur:mol L ._‘ 0, 0 & 0y +—Fo om:m
n‘kl LH é Q0 ("
05
R R, Ry Ry Rz Ry
5ke2 1762 1193 0 3kQ LR 193 5ke2
g ‘Ls o ly & Jon e
oUTPUT INPUT V- INVERTING NPUT ouTeyT
LAG A LAG A | B INPUT B UGB LAG B
[ [
NON-INVERTING INVERTING NON-INVERTING
INPUT A INPUT A INPUT B
L.

CONNECTION DIAGRAM
(TOP VIEW)

OUTPUT A

0UuTPUT
LAG A

=

NON-INVERTING
INPUT A

-

INPUT A

V- 7

Fv.

= outPuT B
oUTPUT
1 (a8

— |

INPUT

- II.AGB

) NON-INVERTING
- INPUT B

L) INVERTING
A=) INPUT B

Notes on following page.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ xA739

ELECTRICAL CHARACTERISTICS (V; = +15 V, R, = 50 kQ to Pin 7, T, = 25°C unless otherwise specified)

PARAMETER : CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Ry <200 ) 1.0 6.0 mV
Input Offset Current 50 1000 nA
Input Bias Current 300 2000 nA
input Resistance 37 150 kQ
Large-Signal Voltage Gain Vour = =50V 6500 20,000 V/V
Positive Output Voltage Swing +12 +13 v
Negative Output Voltage Swing —14 —-15 v
Output Resistance f=1.0kHz 5.0 ke
Input Voltage Range +10 +11 v
Common Mode Rejection Ratio Ry < 10 k2 70 90 dB
Supply Voitage Rejection Ratio Ry < 10 k@ 50 uV/v
Power Consumption Vour=20 270 420 mW
Supply Current Vour=0 9.0 14 mA
Broadband Noise Figure R; =5.0k2, BW = 10 Hz to 10 kHz 2.0 dB
Turn On Delay (See Figure 1) Open Loop, V= +20 mV 0.2 us
Turn Off Delay (See Figure 1) Open Loop, Vy = £20 mV 0.3 us
Slew Rate (unity gain) (See Figure 2) C,=01uF, R, =470 1.0 V/us
Channel Separation (See Figure 3) Rg < 10 k2, f = 10 kHz 140 dB
The following specifications apply for Vg = +4.0V, T, = 25°C

Input Offset Voltage Ry < 2000 ©1.0 6.0 mV
Input Offset Current 50 1000 nA
Input Bias Current 300 nA
Supply Current Vour=0 2.5 mA
Pawer Consumption Vour=0 - 20 mwW
Large-Signal Voltage Gain Vour= =10V 2500 15,000 V/V
Pasitive Output Voltage Swing +25 +2.8 v
Negative Output Voitage Swing —3.6 —4.0 v
NOTES:

(1) Rating applies at ambient temperature below 70°C.
(2) For supply voltages less than 7= 15V, the absolute maximum input voltage is equal to the supply voltage.
(3) Short circuit may be to ground or either supply.

PULSE RESPONSE FREQUENCY RESPONSE CHANNEL SEPARATION
WAVEFORMS TEST CIRCUIT TEST CIRCUIT

112 pA739

v
SEPARATION--0A . L
Vo 100

- —0 Vop

Figure 1 Figure 2 Figure 3
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-FAIRCHILD

LINEAR INTEGRATED CIRCUITS

.« LAT739"

INPUT NOISE VOLTAGE
AS A FUNCTION
OF FREQUENCY

W T
2 Vg 115V
= Wi Rg 10092
] T4 25°¢ |
E 0
2
2
S wl®
sy
U »VULMJEELL
10 100 = 10k 100k
FREQUENCY - Hz
WIDE BAND INPUT NOISE
CURRENT AS A FUNCTION
OF TEMPERATURE
20 I L
By =20 TO 50 kHz
Vge 15V
150 |___Rg = 100Kk2
é 100 [
%
B 50
pA?Bl‘?
0w W N o N & 1
TEMPERATURE - °C
OUTPUT CAPABILITY
AS A FUNCTION OF
SUPPLY VOLTAGE
12
f !’ 1kHz
0 -2 Ry
- R, TO GND )2
é 8 ™ .
= 6 W™
g
E A / \1\,5\& K
F <
® /&[/
Y
uATIY
0 I
4 6 8 10 1 14 16 18
SUPPLY VOLTAGE - +V
OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF
SUPPLY VOLTAGE
V0‘015VI'VDS
i
20K R, 70 GROUND
Z 15 -
- |
?— R, »10KQ
S 10k T
[— TR
R3@

SUPPLY VOLTAGE -1V

TYPICAL PERFORMANCE CURVES

INPUT NOISE CURRENT
AS A FUNCTION
OF FREQUENCY
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E Vg 215V
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=
3
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e
g
5 10 N
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3
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SUPPLY VOLTAGE - +V

TOTAL SUPPLY CURRENT
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SUPPLY VOLTAGE
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R,TO GROUND

%k\

20k

VOLTAGE GAIN

| - 10k

10k

uA7]39
0 10 20 30 40 50 60 70
TEMPERATURE - °C

0

POWER DISSI PATION - mW

OUTPUT SWING - V-

o
] yav
w T 5C |
RIOPINT | / )
i s ¥V
. (A
L 4
100 A //
0 wAT

CURRENT - pA
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L6 [—— Vg #15V
>
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< 1.2
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A L
2
2 .
5
S
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4
WAT39
i

WIDE BAND INPUT NOISE
VOLTAGE AS A FUNCTION
OF TEMPERATURE:

0 1 2 N N 0 6 70
TEMPERATURE - °C

TYPICAL QUTPUT VOLTAGE
AS A FUNCTION OF
SUPPLY VOLTAGE

Ty 25°C ‘
0 L—— LOAD TO GND ~—
Pre

5 P

&

T
i Ky ° Q
Q.
gy W
]

AN

T
R-s
S

'?1'50(-0

HAT3Y e
-15 i 1

‘ 6 8 10 12 4 16 18
SUPPLY VOLTAGE - £ V

TOTAL POWER DISSIPATION
AS A FUNCTION OF
SUPPLY VOLTAGE AND LOAD

4 6 8 10 ¥4 u 16 18;
SUPPLY VOLTAGE -2V

INPUT OFFSET CURRENT
AND BIAS CURRENT AS
FUNCTIONS OF TEMPERATURE -

0% Vg t15V
|— wA739.
0.4
0.3
emswﬁ"{!\
—
0.2
01
OFFSET CURRENT
0

0 10 2 E LY 50 © 70
TEMPERATURE - °C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS °* uA739

CLOSED LOOP GAIN
AS A FUNCTION OF

TYPICAL PERFORMANCE CURVES

OPEN LOOP.FREQUENCY
RESPONSE USING RECOMMENDED

OUTPUT VOLTAGE
SWING AS A FUNCTION OF
FREQUENCY FOR VARIOUS

FREQUENCY COMPENSATION NETWORKS COMPENSATION NETWORKS
L L = " SeugLy) o
M Ty 2% N NN U\b%(q‘?: ® Ay 6008 €, = 3000F Ry 4700~ T: s
- N D\g(q’ tp(‘p >
50 $e NN o e ® N
- C,-0.001F Ry 150 \ z N DN )
« oY < Y =
g . ::é » \\ 1 y : Y E 5
* g P ™ <2
= C)* 0.04F B> BQ e TN =
g2 g ¢, - 300pF Ry - 41007 e
10 E o1, looap R 1500+ b 05
] €y 0.F L \ -—'c', 601'.;”&' 'm Vgr £15V]
L L1C,- 0.0 Ry= A7V P 7as 5°C 0.2
-10 “ﬁﬂ ] ml | H 2 ‘sslzr‘mz, PIAG:ZI l.m[mr— II‘ llIh o1 LT
100 10k 100k M 10m 100 1Kk 10k 100k iy 10M 100 1k 10k
FREQUENCY - Hz FREQUENCY - H FREQUENC Y - Hz
CHANNEL SEPARATION CHANGE OF A.C.
FREQUENCY COMPENSATION OPEN LOOP PHASE SHIFT AS A FUNCTION OF CHARACTERISTICS
NETWORK WITHOUT COMPENSATION FREQUENCY WITH TEMPERATURE
0 N 'Vsiljll;\r/ 200 Vs‘tl5v 2,0 VS= .115\/
\\ Tps 5°C Tp= 25°C )
0 160 16
g = S
§ -120 % 120 L g 1z
: = : -
; -180 ; © S os NL\'TLEW RATE
& \ | = = B Widjg~~_]
pA739 20 © 0.4
SEFIG)
AT39 AT o
Y o LA
100 Ik 10k 100k M 10M ‘10 100 1k 10k 100k ¢ b X N A % w P
 FREQUENCY - K FREQUENCY - Hz TEMPERATURE - °C
TYPICAL APPLICATION
STEREO PHONO PREAMPLIFIER—RIAA EQUALIZED
+30
005F 005.F Y 0054F .005.F
0.14F L
I
= Zamke
sy R
ouTPUT Ac»—T—‘-H-*—A +. ﬁ——o oUTPUT B

1509F 750pF

.0027:F
1.2k2

100kQ2 "100kQ

weur B

TYPICAL PERFORMANCE

Gain 40 dB at 1 kHz, RIAA equalized
Input overload point, 80 mV rms

Noise level, 2uV referred to input

Signal to noise ratio, 74 dB below 10 mV
Channel separation @ 1 kHz, 80 dB
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nA740
FET INPUT OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The ©A740 is a high performance FET input operational amplifier constructed on T

a single silicon chip, using the Fairchild Planar® epitaxial process. !t is intended for a wide range of analog ~ PHYSICAL DIMENSIONS

applications where very high input impedance is required and features very low input offset current and very in accordance with JEDEC (T0-99) outline

low input bias current. High slew rate, high common mode voltage range and absence of “latch up” make

the pA740 ideal for use as a voltage follower. The high gain and wide range of operating voltages provide }“_‘i%g[""-”!

superior performance in active filters, integrators, summing amplifiers, sample and holds, transducer ampli- : 45 ’

fiers, and other general feedback applications. The xA740 is short circuit protected and has the same pin O *t_ o

configuration as the popular zA741 operational amplifier. No external components for frequency compensation o _125

are required as the internal 6 dB/octave roll-off insures stability in closed loop applications. t 159

Seating | 040 MAX.
ane T - |

o HIGH INPUT IMPEDANCE . . . 1,000,000 MO " 8 Leads H I][I 500 MIN.

e NO FREQUENCY COMPENSATION REQUIRED 1914 H H I

e SHORT-CIRCUIT PROTECTION

o OFFSET VOLTAGE NULL CAPABILITY

e LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 2007+

e NO LATCH UP :

ABSOLUTE MAXIMUM RATINGS 100 TP,
Supply Voltage +22V ' : |N!suumm;
Internal Power Dissipation (Note 1) 500 mW 45°TR Y STANDORE .
Differential Input Voltage +30V 028 % ps o8
Input Voltage (Note 2) +15V N '

Voltage between Offset Null and V* +05V
Storage Temperature Range —65°C to +150°C NOTES:
Operating Temperature Range ) C“ :imensiords irla inzh;s
0 ° eads are gola-piate ovar
Military (312 Grade) : —55°Cto +125°C Package weight is 1.22 grams
Commercial (393 Grade) 0°C to +70°C 5 0312
Lead Temperature (Soldering, 60 seconds) . . . . 300°C ORDER PART NOS. 353;320393
Output Short-Circuit Duration (Note 3) Indefinite
EQUIVALENT CIRCUIT CONNECTION DIAGRAM
) . (TOP VIEW)
o vt
Ry
5k NC
OFFSET NULL ofl
INVERTING
INPUT
INVERTING (2 6
INVERTING oUTPUT iweut Q Y T
INPUT
N0N~INVEfNTFl{ﬁ Q3 OFFSET NULL
0y V-
R2
k8
v NOTE: PIN 4 CONNECTED TO CASE

Notes on following pages. *Planar is a patented Fairchild process.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA740

312 GRADE

ELECTRICAL CHARACTERISTICS (V5 = =15V, T, = 25°C unless otherwise specified)

PARAMETER CONDITIONS MiIN. TYP. MAX. UNITS
Input Offset Voltage Rs < 100 k2 10 20 mV
Input Offset Current 40 pA
Input Current (either input) 100 200 pA
Input Resistance 1,000,000 Me
Large Signal Voltage Gain R, >2k2, V,;, = =10V 50,000 1,000,000
Output Resistance 75 Q
Output Short-Circuit Current 20 mA
Common Mode Rejection Ratio 64 80 dB
Supply Voltage Rejection Ratio 70 300 uV/V
Supply Current . 4.2 5.2 mA
Power théumptidn . , 7 126 156 mwW
SlewRate , I 60 Vs
Unity Gain Bandwidth - ) : . -30 MHz
Transient Response (Unity Gain) C, < 100 pF, R, =2k, V. = 100 mV

Risetime 110 ns

Overshoot 10 20 %

The following specifications apply for T = —55°C to +85°C:

Input Voltage Range +10 +12 v
Large Signal Voltage Gain 25,000
Qutput Voltage Swing R > 10k2 +12 +14 v
R > 2kQ +10 +13 v
Input Offset Voltage R < 100 k2 15 30 mvV
Input Offset Current T,=-55°C 185 pA
: T, = +85°C ) , 30 pA
“Input Current (either input) T, =-55°C . ) ) 200 pA
T, = +85°C o 25 4.0 nA
VOLTAGE OFFSET k ‘ TRANSIENT RESPONSE
NULL CIRCUIT TEST CIRCUIT
) Vour
o—-
pA 740 O
o— ) Th3h
pA 740 8
1 5 Al
i Vi
v+
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA740

393 GRADE

ELECTRICAL CHARACTERISTICS (V; = +15V, T = 25°C unless otherwise specified)

PARAMETER CONDITIONS MiN. TYP. MAX. UNITS
Input Offset Voltage R, < 100 k$2 30 mvV
Input Offset Current 60 pA
Input Current (either input) 0.1 2.0 nA
Input Resistance 1,000,000 MQ
Large Signal Voltage Gain R > 2k, V,, = x£10V 1,000,000
Output Resistance 75 Q
Output Short-Circuit Current 20 mA
Supply Current 42 8.0 mA
Power Consumption 126 240 . . mW
Slew Rate 6.0 o - V/us
Unity Gain Bandwidth 10 L M
Transient Response (Unity Gain) C_ < 100 pF, R_ =2k, V,, =100 mV

Risetime 300 ns

Overshoot 10 ‘ %
The following specifications apply for 0°C < T, < +70°C:
Input Voltage Range =12 C v
Common Mode Rejection Ratio 80 ' dB
Supply Voltage Rejection Ratio 70 N
Large Signal Voltage Gain 500,000
Output Voltage Swing R > 10 ke *12 =14 v

R > 2ka +10 +13 v

Input Offset Voltage 30 mv
Input Offset Current 60 pA
Input Current (either input) 1.1 10 nA
NOTES:

(1) Rating applies for ambient temperature to +70°C; derate linearly at 6.3 mW/°C for ambient temperatures above +70°C.
(2) For supply voitages less than =15V, the absolute maximum input voltage is equal to the supply voltage.
(3) Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C ambient temperature.
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nA741

FREOUENCY-COMPENSATED OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA741 is a high performance monolithic operatidnal amplifier
constructed on a single silicon chip, using the Fairchild Planar* epitaxial process. It is intended for a
wide range of analog applications. High common mode voltage range and absence of “latch-up”
tendencies make the uA741 ideal for use as a voltage follower. The high gain and wide range of
operating voltage provides superior performance in integrator, summing amplifier, and general
feedback applications.

e NO FREQUENCY COMPENSATION REQUIRED

SHORT-CIRCUIT PROTECTION

OFFSET VOLTAGE NULL CAPABILITY

LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES

LOW POWER CONSUMPTION

NO LATCH UP

ABSOLUTE MAXIMUM RATINGS
Supply Voltage

Military (312 Grade) 22 V

Commercial (393 Grade) 18 V
Internal Power Dissipation {Note 1)

Metal Can 500 mW

Ceramic DIP ) 670 mW

Silicone DIP 340 mW

Mini DIP 310 mW

Flatpak L . 570 mW
Differential Input Voltage ' +30 'V
Input Voltage- (Note 2) +15 V
Storage Temperature Range

Metal Can, Ceramic DIP, and Flatpak —65°C to +150°C

Mini DIP and Silicon DIP » ~55°C to +125°C
Operating Temperature Range

Military (312 Grade) —55°C to +125°C

Commercial (393 Grade) 0°Cto+ 70°C
Lead Temperature {(Soldering)

Metal Can, Ceramic DIP and Flatpak (60 seconds) 300°C

Mini DIP and Silicone DIP (10 seconds) 260°C
Output Short Circuit Duration (Note 3) Indefinite

EQUIVALENT CIRCUIT

- » ov*t
b g A e LR
- Q

NON.INVERTING 14
INPUT L R7 ™
o e 30pF VWA Q5 _
INVERT 4 Sku
ING INPUT Ry
Q3 ’—Kols 250
Q4 Rg '
R 7 5k
5 A 0 OUTPUT
39k0
I./Q_—“'
K16
—+ 017 Rio
Qs Q6 Qi Q11 022} sou
OFFSET NULL OFFSET
NULL Q
R3 Ry Rq SRz SRn 20
50ke) { 1k 5k 50k {504
: ov-

CONNECTION DIAGRAMS
(TOP VIEW)

8 LEAD METAL CAN
NC

OFFSET NULL O

.?&. OUTPUT

NON FNVERYIGG OFFSET NULL

INVERTING INPUT

NOTE PIN 4 CONNECTED TO CASE

ORDER PART NOS.
U5B7741312
U5B7741393

14 LEAD DIP

FOR CERAMIC DIP ORDER PART NOS.

U6A7741312
U6A7741393

FOR SILICONE DIP ORDER PART NO. :
U9A7741393

FLATPACK

NC.CT—ie 10— nc
OFFSET NULL [ [—INC

INVERTING iINpUT v+
NON-INVERTIN
.NPUGL—_:|4 Z——j0utput

. 6 OFFSET
 s— L —3w

>
o 0

ORDER PART NO.
U3F7741312

MINIDIP

' OFFSET NULL NC

 INVERT INPUT
NON-INVERT
INPUT

V-

v+
OUTPUT

OFFSET
NULL

ORDER PART NO.
U9T7741393

Notes on following pages.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ nA741

. 312 GRADE
ELECTRICAL CHARACTERISTICS (Vs = 15V, T, = 25°C unless otherwise specified)
PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage R; < 10kQ 1.0 5.0 mV
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Input Resistance 0.3 2.0 MQ
Input Capacitance 14 pF
Offset Voltage Adjustment Range +15 mvV
Large-Signal Voltage Gain Ri=2kQ, V,,, = =10V 50,000 200,000
Output Resistance 75 Q
Output Short-Circuit Current 25 mA
Supply Current 1.7 2.8 mA
Power Consumption 50 85 - mW
Transient Response (unity gain) V,=20mV, R, =2k, C_< 100 pF
Risetime 0.3 us
Overshoot 5.0 %
Slew Rate R > 2kQ 0.5 V/us
The following specifications apply for —55°C < T, < +125°C:
Input Offset Voltage Ry < 10 kQ 1.0 6.0 mvV
Input Offset Current T, = +125°C 7.0 200 nA
T, = —55°C 85 500 nA
Input Bias Current T, = +125°C 0.03 0.5 uhA
T,=~-55°C 0.3 15 uA
Input Voltage Range +12 +13 v
Common Mode Rejection Ratio R. < 10KQ 70 90 dB
Supply Voltage Rejection Ratio Ry < 10 k@ 30 150 uv/v
Large-Signal Voltage Gain RL2>2ka, V,,, = 10V 25,000
Output Voltage Swing R, > 10 ko =12 +14 v
R > 2ka +10 +13 v
Supply Current T, =+125°C 15 2.5 mA
T, = —55°C 20 33 mA
Power Consumption T, = +125°C 45 75 mw
T, = —55°C 60 100 mw

TYPICAL PERFORMANCE CURVES

OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF
SUPPLY VOLTAGE
15—
TA = 5°C

110

105

VOLTAGE GAIN-dB

0 4 8 12 16 20
SUPPLY VOLTAGE- £V

PEAK~TO-PEAK OUTPUT SWING - V

312 GRADE

OUTPUT VOLTAGE SWING
AS A FUNCTION OF
SUPPLY VOLTAGE

INPUT COMMON MODE
VOLTAGE RANGE AS A

FUNCTION OF SUPPLY VOLTAGE

16 T
-55'Cs1Lgo|zs‘c -55C<T,8 +125°C
RLZ ke / N
>
< gl
// g 12 /
z
/] S v
8
/ = /
8 8
b4 /
g /
e ¢
3 /
v % B //
(=3
3
2
AT741 uA741
“ 0 !
10 15 2 5 10 B

SUPPLY VOLTAGE - +V

SUPPLY VOLTAGE - £V
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA741

393 GRADE
ELECTRICAL CHARACTERISTICS (V; = +15V, T, = 25°C unless otherwise specified)
PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Ry < 10k 2.0 6.0 mv
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Input Resistance 0.3 20 MQ
Input Capacitance 14 pF
Offset Voltage Adjustment Range +15 mvV
Input Voltage Range +12 +13 v
Common Mode Rejection Ratio R, < 10 k2 70 90 dB
Supply Voltage Rejection Ratio Ry < 10 kQ 30 150 uV/v
Large-Signal Voltage Gain R.>2kQ, Vo, = £10V 20,000 200,000
Output Voltage Swing R, > 10 ko +12 +14 v
R > 2ke =10 +13 v

Output Resistance 75 Q
Output Short-Circuit Current 25 mA
Supply Current 1.7 2.8 mA
Power Consumption 50 85 mwW
Transient Response (unity gain) V,,=20mV, R, =2k, C < 100 pF

Risetime 03 us

Overshoot 5.0 %
Slew Rate R > 2k 0.5 V/us

The following specifications apply for 0°C < T, < 4-70°C:

Input Offset Voltage 75 mv
Input Offset Current 300 nA
Input Bias Current 800 nA
Large-Signal Voltage Gain R >2ke,@ , = =10V 15,000
Output Voltage Swing R.>2ke +10 +13 v

TYPICAL PERFORMANCE CURVES
393 GRADE

OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF
SUPPLY VOLTAGE

VOLTAGE GAIN-dB

0 2 4 6 8 10 2 14 16 B 2
SUPPLY VOLTAGE (V)

NOTES

OUTPUT VOLTAGE SWING
AS A FUNCTION ®
SUPPLY VOLTAGE

T
0°C<TpSH0°C
RL:; 2

PEAK-TO-PEAK OUTPUT SWING - V

5 10 15 20
SUPPLY VOLTAGE = +V

FUNCTION OF SUPPLY VOLTAGE

INPUT COMMON MODE
VOLTAGE RANGE AS A

0CSTys0°C

1
>
]
4 © /
g
=
R
s
g
2 s yd
s 74
g /
g s
g

4 Wl
2 /
=]

2

uA7al

10 B
SUPPLY VOLTAGE - £V

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient deratejinearlv at 6.3 mW/°C for the Metal Can, 8.3 mwW/°C for

the Ceramic DIP, 6.3 mW/°C for the Silicone DIP, 5.6 mW/°C for the Mini DIP and 7.1 mW/°C for the Flatpak.
2. For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage.
3. Shortcircuit may be to ground or either supply. Rating applies to + 125°C case temperature or 75° C ambient temperature.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA741
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA741

POWER CONSUMPTION - mW

TYPICAL PERFORMANCE CURVES (312 AND 393 GRADES)

POWER CONSUMPTION
AS A FUNCTION OF
SUPPLY VOLTAGE
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA741

OuTAUT - mV
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FREQUENCY CHARACTERISTICS
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TYPICAL APPLICATIONS

NON-INVERTING AMPLIFIER

UNITY-GAIN VOLTAGE FOLLOWER
‘ )
AN
2N R
AA- 4
s 1
§AT41 = 5
ouTPUT WATH —O
3 ouTPUT
3
+
INPUT INPUT BB,
[
R, = 400 MQ
Ch—1pF GAIN R, R, B.W. R
R,<<1@ 10 ) 9 kQ | 100 kHz | 400 M@
B.W. =1 MHz 100 | 100 @ | 9.9k2 | 10kHz | 280 Me
1000 | 100 @ | 99.9 ke 1kHz | 80 Mg
INVERTING AMPLIFIER CLIPPING AMPLIFIER
AAA-
R, R,
————¢
R 2N
INPUT R, 2
6 v -
pAT41 e INPUT \
3 PAT4Y § ¥o)
+ ouUTPUT
RR, i,
= R+R, I RyR,
= R+ R,
GAIN R, R, B.W. Ry
1 10 kQ 10k? | 1 MHz 10 kQ Es+ R .
10 1ke | 10k | 100 kHz | 1k ' £, ~ R, |Bu|=V2+ 0TV
100 1ke | 100k | 10 kHz 1 ke
h =
1000 100 © 100 Ko 1 kHz 100 © where V, = Zener breakdown voltage
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA741

TYPICAL APPLICATIONS

SIMPLE INTEGRATOR

SIMPLE DIFFERENTIATOR

iy 0F
; e 4
5Y ‘nz l _l_ Y]
A AVANED 25v ke
R T [IRE™ R T
R
I 2™ 2700 DJ:IF 2N
0 {
INPUT 10k WUT Ry o
wAT4 uA741 o)
DUTRUT R ouTPUT
R, 3 3 3
+ + .
9k I 10k0
1 dE
Et = kﬁf E,dt E.t = —RC, dth
LOW DRIFT LOW NOISE AMPLIFIER HIGH SLEW RATE POWER AMPLIFIER
+gv 0
+15V
Rap) 10pF 31809
1 330k — »————k 2N5005
6 51kQ
9 3PN —AAA-
NPUT 8 OUTPUT 51k
- pAT27 > pATAl —O NPUT O QUTPUT
v gl 21
2 R
5.1k 15Q
50k Q =
AN 2N5004
Voltage Gain = 103
Input Offset Voitage Drift = 0.6 uV/°C —V

Input Offset Current Drift = 2.0 pA/°C

NOTCH FILTER USING THE xA741 AS A GYRATOR
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Z o
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113




nA742
ZERO CROSSING AC TRIGGER-TRIGAC

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The wA742 is a Zero Crossing AC Trigger - TRIGAC which is constructed on a
single chip utilizing the Fairchild Planar* Epitaxial Process. It is intended for use in AC power control PHYSICAL DIMENSIONS
circuits for operation directly off the AC line or with a separate AC or DC power supply. The TRIGAC functions (Typical Dual In-Line Package)
as a threshold detector and a driver for triacs and SCR's; as a threshold detector, it senses level changes
at the inputs and as a driver it supplies high energy pulses for thyristor triggering. The trigger pulses occur 28
at the zero crossing of the load current and therefore minimize RFl generation for either resistive or
inductive loads. Tr7 T
% el
e DESIGNED FOR APPLICATIONS IN 60Hz AND 400 Hz AC POWER CONTROL SYSTEMS HAVING RESISTIVE Ll 1
OR INDUCTIVE LOADS \ L
e OPERATES DIRECTLY FROM AN AC LINE OR FROM A DC SUPPLY Al
e INPUT COMPATIBLE WITH A WIDE RANGE OF SENSOR IMPEDANCES
o BRIDGE SENSING WITH ADJUSTABLE HYSTERESIS SET POINTS
* PROVISIONS FOR TIME PROPORTIONING OPERATION T
e PROVIDES ZERO CROSSING THYRISTOR TRIGGERING FOR MINIMUM RFI s
e EVEN NUMBER OF CONSECUTIVE HALF-CYCLE TRIGGERING FOR TRIACS AND INVERSE PARALLEL SCR'’s
IN MOST APPLICATIONS s | o ! ‘
Woe- gdl @y LB
v, STANDOFF
ABSOLUTE MAXIMUM RATINGS
Peak Current into Supply Terminal (AC Operation) +30 mA
Continuous Current into Supply Terminal (DC Operation) 20 mA NOTES:
RMS Current into Sync Input Terminal 15 mA All dimensions in inches
Current into Switch Terminal 10 mA Leads are intended for insertion in hole rows on
Power Dissipation i 670 mW .300" centers. They are purposely shipped with
Voltage at (+) or (—) Input Terminal (Note 1) ‘“positive’” misalignment to facilitate
Differential Voltage between (+) and (—) Input Terminals +7V insertion
Current into Clamp Terminal (Clamp ON) 20 mA Board-drilling dimensions should equal your
Voltage at Clamp Terminal (Clamp OFF) 20V practice for .020” diameter lead
Operating Temperature Range 0°C to +70°C Leads are tin plated kovar
Storage Temperature Range —55°C to +125°C Package weight is 2.0 grams
Lead Temperature (Soldering, 10 second time limit) 260°C ORDER PART NO. U6A7742393
Trigger Output Short-Circuit Duration (Note 2) Continuous
EQUIVALENT CIRCUIT CONNECTION DIAGRAM
Drs (TOP VIEW)
o T
Qg
N
MemorY [}1 J 14N
=) npuT 0> Rz (=)weur []2 13[] suppLy
MEMOHYO1— ‘u‘f‘i
MEMORY O~ - (+)mwpur []3 12 [ ] STORAGE
Shia
) mput 02 ::?z 7309 memory [ 4 1 E TRIGGER OUTPUT
M 100 fr)lphtlﬁ'
Brs swiTcH GATE [ 5 10 J7] SYNC INPUT
L T switcH [ 6 9| sync eate
12 D4
r 9 svne ciave [ 7 ] mE)
OGATE
one &7 ) ) (LSI 6 12 )
[¢]
CLAMP SWITCH SWITCH STORAGE
GATE
Notes on following page. *Planar is a patented Fairchild process.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA742

ELECTRICAL CHARACTERISTICS (T, = 25°C, Voltage Range at the (+) and (—) Input Terminals:

0.15 10 0.75WVs,001,)7 Vi yinput = V(= input = 100 mV, Test Circuit 1, unless otherwise spepified.
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Peak Supply Voltage © Sy in DC position 20 Volts
Sy in AC position, positive half cycles 20 Volts
of AC line . .
Sy in AC position, negative half cycle —0.7 Volts
of AC line
Peak Trigger Qutput Pulse Sy in AC position, beginning of positive 09 Amp
half cycles
Sy in AC or DC position, beginning of 13 Amp
negative half cycles
Sy in DC position beginning of positive 22 Amp
half cycles
Bias Current at (+) and (—) Input Terminals 10 A
ON Voltage at Clamp Terminal lc=1mA 0.1 Volts
ON Voltage at Switch Terminal l.=5mA 1.0 Volts
ON Voltage at Sync le =10 mA 1.0 Volts
Input Terminal
Switching Voltage at Sync 6.0 ‘ Volts
Input Terminal
Switching Voltage at 7.0 Volts
Switch Terminal .
Holding Current at 25 uA
Switch Terminal
Sync input Threshold Current Beginning of positive half cycles 0.3 mA
for Trigger Output Beginning of negative half cycles —-0.7 mA
Sync Input Threshold Voltage Beginning of positive half cycles 2.0 Volts
for Trigger Output Beginning of negative half cycles —0.7 Volts

DEFINITIONS

VOLTAGE RANGE: The range of voltage on the (+4) or (—) input terminals, which, if exceeded, could cause the TRIGAC to cease functioning.
BIAS CURRENT: The average of the two currents into the (4+) and (—) input terminals.

NOTES:
(1) The maximum voltage should not exceed the instantaneous supply voltage of the uA742.
(2) Rating applies for an external storage capacitor having a value of not more than 2uF.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS o uA742

24

=3 — — ~
@ ~n o o

TRIGGER OUTPUT CURRENT-AMP

o
s

TRIGGER OUTPUT PULSE

WAVE FORMS
[ Ty=25°C
1-DC, BEGINNING OF
NS VE HaLF Grets
Tt T
RISE TIME NOT T0 SCALE | |
(150 ns TYP TO 08 AMPS)
AN ]
Nt [N\ | S1-AC CROC, BEGNNING
N OF NEGATIVE HALF CYCLESA
N
N
< N
| $;~AC, BEGINNING, N
OF POSITIVE HALF' CYCLES 1~
0 2 4 6 8 0
TIME=ps

TYPICAL ELECTRICAL CHARACTERISTICS
(TEST CIRCUIT 1 UNLESS OTHERWISE SPECIFIED)

TRIGGER OUTPUT PULSE WIDTH
VERSUS STORAGE CAPACITOR

SUPPLY VOLTAGE VERSUS
SUPPLY CURRENT

N0 % m e
8 1
20—
27 »
! 5
§ ] // $1s /
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[ =4 <
2 5 ="}
5 g
e 4 5
g /| g
E 3 2
4
2 SE WIDTH MEASURED
. AT 37% AMPLITUDE | .
o o4 08 12 % 20 0 4 8 ® 6 20

NORMALIZED TRIGGER OUTPUT
PULSE HEIGHT VERSUS

STORAGE CAPACITOR — pF

SUPPLY CURRENT—mA

OPERATING STATE AS A
FUNCTION OF DIFFERENTIAL
INPUT VOLTAGE AND

TEMPERATURE TEMPERATURE
103 -20
-
5
g 02 E—so
g | % ON-STATE
01 £--40
5 T"’F/J g %
5 100 | <50
= ul T | orr-smare
] 2
§ 099 Z-60 1 # }
5 INTERMEDIATE STATE (SKIP FIRING).
2 > SKIP FIRING 1S ELIMINATED WITH
5] |__HYSTERESIS OPERATION.
g o8 70 [~SEE FIGURES 2 THROUGH 7.
g |
o
=
097 -80
0 10 20 30 40 50 60 70 0 10 2 30 40 50 60 70
TEMPERATURE-°C TEMPERATURE ~°C
#A742 TEST CIRCUIT 1 \
Rop 10k2W
D¢, L Vo
BRIDGE VsUPPLY {?,I-sum SELECTOR S~
] ¥'suPpLY INCANDESCENT|
_ 13 LAMP)
(=) Rsyn
20k8 | INPUT 10 M
Boa 2w w12 10k, 2% 110 VAC AC
LW uAT42 | LS 60Hz INPUT
o . TRIGGER ourpuy
OTURN A
4 7 TRIAC WITH HIGH
5 6 7 I GATE SENSITIVITY
| . (RCA 42‘_5':_26 ?R
! = Cst EQUIVALENT
R CLA‘"PJ T oanr |
24v 100 100 2 Rout
’ T o | N\ T30a
\
SPRAGUE PART NO. 5C023474X025083

OR EQUIVALENT
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA742

TYPICAL APPLICATIONS

FIG. 1 — ZERO CROSSING CONTROL CIRCUIT
WITHOUT HYSTERESIS

I Rpg *
S0k 310ke 13 Be® SR
SYN
10 -
uA742 ;ZS AC INPUT
n
0k 10k 8 E
l TCST*
SENSOR BRIDGE # # %
FIG. 3 — ZERO CROSSING CIRCUIT
Rpp *
10k $10kQ O 5
A
D,
2 3 Rsw ™
3 10—
033 , S
2 AC INPUT
92 o T, warez s §voo;z** :
7 n !
8 12 |
!
1000 HYSTERESIS %% * [
10k 2 pegisToR W | RCsT TFOWF *

SENSOR BRIDGE * % *

FIG. 5 — INVERSE PARALLEL SCR PAIR FIRING
WITH A PULSE TRANSFORMER

SENSOR BRIDGE ™ * *

FIG. 7 — ZERO CROSSING WITH PROPORTIONAL CONTROL

S0k 100k

10k

FTES)

o~

200kQ

3 J

4 1000+
10k HYSTERESIS $
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AcoF * ¢ ACINPUT
1

20

kQ

#%
100Q
d

SENSOR BRIDGE # # %

ina*
Toka 10k 0
A
2 13
—
0.33pF
o2 Ty Ty am2
3 ra AC INPUT
7 8 IOOQ* *®
3
LR
21 1 #a
Sk S000 HYSTERESS TOW = OlF
RESISTOR

FIG. 2 — ZERO CROSSING CIRCUIT WITH DC SUPPLY

Z2mA
—
ke 3 10kQ
13
2 10
033
1
[
0kQ pAT42
» ° v T4
DC SUPPLY 3 n
24Y"0R Tq g "
HIGHER
h 1002 [ I
10KQ 2 \ySTeREsls b ] [ oSt
RESISTOR _ ##

————

.
ACINPUT
§1oon* *

onF**

u_._)i_.-____

SENSOR BRIDGE *

FIG. 4 — SCR FIRING — HALF WAVE

Ror*
10k 210kQ
[5
3 *
2
033 1 0 Rom
10k v L -
v T 14 i
N #% ACINPUT
3 VAT42 %1000
7 n — !
9 8 1 \
1
|
W%
1 L 01 *egr™ AonF**
S0k HYSTERESIS W T T
RESISTOR |

SENSOR BRIDGE # %

FIG. 6 — INVERSE PARALLEL SCR PAIR FIRING
WITH A THIRD SCR

¢ AR';;a
Sk 310k
------- 1
3 Royn * '
10 v |
033 |
s W [ 742 légiv{RENT ! ACINPUT
0ee o T 1, A TRIGGER !
3 CR *
7 n POWIER %IOOﬂ
9 8 12 i
% }
0ke 3 E\%%snems = onpF® L cor® 1000 im :*
RESISTOR | " T Gs1 ™
SENSOR BRIDGE # %%
*Recommended Values
AC Supply Voltage
60 Hz Ror Revn Cor
Volts - RMS
24 1.0 k@ 2.2kQ 0.47 uF/25V
110 10 k@ 10 k@ 0.47 uF/25V
220 22 kQ 22 kQ 0.47 uF/25V

FOR SUPPLY VOLTAGE FREQUENCY OF 400 Hz REDUCE C., TO .047 uF/25 V

**Necessary with inductive loads.

***The sensor resistance will determine the values of the bridge re-
sistors. For the values of Ror shown, the total current into the bridge
should not exceed 5 mA at 20 V.
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uA746
COLOR TV CHROMA DEMODULATOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA746 is a color TV chroma demodulator constructed on a single silicon chip
using the Fairchild Planar* epitaxial process. This device demodulates the chroma subcarrier information
contained in a color television video signal and provides color-difference signals at the outputs. The low
voltage drift of the D.C. output insures excellent performance in direct-coupled chrominance output circuitry. 30

PHYSICAL DIMENSIONS

i%i i
o LOW OUTPUT VOLTAGE DRIFT WITH TEMPERATURE : mlm e Fone”
« DOUBLY BALANCED DEMODULATION oo [0 < "
¢ INTERNAL COLOR-DIFFERENCE MATRIX FOR NTSC COLOR 1) 230 TP ot
o 10 VOLT PEAK-TO-PEAK E; - E, OUTPUT P—“ nste .
7 INSULATING STANDOFF-
R 3N SHAPE MAY \/m
\35" N pv-GLASS
ABSOLUTE MAXIMUM RATINGS R N
Supply Voltage +28V T 0
Minimum Load Resistance 3k
Peak-to-Peak Reference Input Voltage -:,) 50V NOTES:
Peak-to-Peak Chroma Input Voltage : 5.0Y All dimensions in inches
Internal Power Dissipation Leads are gold-plated kovar
Metal Can 500 mW Package weight is 1,32 grams -
Ceramic DIP ‘ 670 mW . ORDER PART NO. U5E7746394
Operating Temperature Range 0°C to +70°C :
Storage Temperature Range
(5E and 6A Packages) —65°C to +150°C
Lead Temperature (Soldering, 10 seconds) — 3?8-—‘—**1
(5E and 6A Packages) +300°C T"‘ - |
A o
g Y A ¥ o
EQUIVALENT CIRCUIT CONNECTION DIAGRAMS o | T”T
Sv+ (TOP VIEWS) 2 |
J;] 18k0 8000 2302 280 J METAL CAN Wt ‘ _.—T% ”
N Koo . | a ‘ : o9
PYSAEAYS S WRTT N o i w L lws | ]

. m> STANDOFF

22 10k 2500 .
Dy Pr T—-KQ 8 9
16k0 Eg Ey

E .
Q Q Q Qp | 00 )
el 4 6 8 0 [J——
REF h&:‘? _%; e %: ;‘1 REF"S ORDER PART NO. U6A7746394 - . -
- L [
2240 2.2k
3 i) NOTES:
CHROMA Q) iz Qs CHROMA All dimensions in inches
3240 | % 10001000 1000 1000 kA Leads are intended for insertion in hole rows
Q2 on .300” centers. They are purposely
40 Ne 1 143 enp shipped with ‘‘positive’’ misalignment
1 . Ne 42 137 Eg-Ey to facilitate insertion
0y CHROMA () (43 123 NC Board-drilling dimensions should equal your
Q% n CHROMA(+) C]4 BA 746 111 Eq-Ey practice for .020 inch diameter lead
NC 5 103 NC Package weight is 2.0 grams.
6000 30 3000 3000 " rer e 6 o[ EgEy
. - - oD REF A" 7 =R
Pin numbers shown for Dual In-Line Package.

*Planar is a patented i—‘airchiwld bfocess.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA746

ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 24 V, Test Circuit 1 unless otherwise specified)

Voltage at any Output Terminal

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Supply Current ec=0,R =1MQ 55 9.0 12.5 mA
ec=0,R =1MQ,T,=70°C 9.0 13.0 mA
ec=0 16.5 22 255 mA
ec=0,T, =70°C 22 mA
Internal Power Dissipation ec=0 340 430 mW
ec=0,T,=70°C 340 445 mw
DC Voltage at any Qutput Terminal ec=0 13.2 14.5 15.8 Volts
e =0T, =70°C 13.0 14.5 16.0 Volts
Temperature Coefficient of DC Voltage ec=0 —5.0 —-03 +5.0 mV/°C
at any Qutput Terminal
Absolute Value of DC ec=0 0.15 0.6 Volts
Difference Voltage between any Two Outputs
DC Voltage at either Reference Terminal e,=¢g=¢e-=0 5.8 Volts
DC Voltage at either Chroma Terminal ec=0 32 Volts
Reference Input Resistance ec=0 17 kQ
_Reference Input Capacitance ec=0 6.0 pF
Chroma Input Resistance 0.8 kQ
Chroma Input Capacitance 5.0 pF
Peak-to-Peak Chroma Input Voltage E;-Ey=5Vp-p 0.4 0.7 Volts
Peak-to-Peak E; - E, Output Voltage E;-Ey =5Vp-p 35 - 38 4.2 Volts
Peak-to-Peak E, - E, Output Voltage E;-Ey=5Vp-p 0.75 1.0 1.25 Volits
Maximum Peak-to-Peak E; - E, Output Voltage ec=15Vp-p 80 10 Volts
- Eg - E; Demodulation Angle E;-E,=5Vp-p 3 Degrees
E; - E, Demodulation Angle E;-Ey =5Vp-p 109 Degrees
E - E, Demodulation Angle E;-E,=5Vp-p 259 Degrees
E; - Ey Demodulation Angle relative to E; - E E;-Ey =5Vp-p 101 106 111 Degrees
Demodulation Angle '
E; - Ey Demodulation Angle relative to E, - E, E;-E,=5Vp-p 96 104 112 Degrees
Demodulation Angle
Highest Peak-to-Peak Demodulator AC Unbalance ec=0 03 0.8 Volts

DEFINITIONS

Color-Difference Demodulation Angle — A color-difference demodulation angle is defined as the instantaneous phase of the (4) Chroma input signal

which produces the most positive voltage at the respective color-difference o

of Reference B’ taken at 106 degrees.

utput with the phase of Reference “A” taken at 3 degrees and the phase

(+) Chroma Input — A composite chroma signal containing the burst at a phase of 180 degrees is demodulated to produce specified color-difference
demodulation angles when applied to the (+) Chroma input.

(—) Chroma Input — A composite chroma signal containing the burst at a phase of 0 degrees is demodulated to produce specified color-difference
demodulation angles when applied to the (—) Chroma input.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA746

PEAK-TO-PEAK COLOR-DIFFERENCE OUTPUT VOLTAGES-VOLTS

SUPPLY CURRENT VERSUS
SUPPLY VOLTAGE

TYPICAL ELECTRICAL CHARACTERISTICS

INTERNAL POWER DISSIPATION
VERSUS SUPPLY VOLTAGE

(TEST CIRCUIT 1 UNLESS OTHERWISE SPECIFIED)

DC VOLTAGE AT ANY OUTPUT
VERSUS SUPPLY VOLTAGE

32 500 ] 18
Ta=25°C I
81— ¢, =0 z T,525°C o
28 ] L4901 =0 5 Tas25°C
= % S 5 ec=Oy L1
& e 5 A ]
o 37
e 3 300 AR — g
@ =y (=3
x 16 o L
o g L1 5
% 2 S 200 e M g
g : 1 3 3
o —
3 4 RN F g8
- N & 100
z
4 : n
AT46
o [ ) 4 0 pA746 10 uAI746
20 22 24 26 28 20 22 24 26 28 20 . 22 24 26 28
SUPPLY VOLTAGE -V : SUPPLY VOLTAGE -V SUPPLY VOLTAGE-V
SUPPLY CURRENT INTERNAL POWER DISSIPATION DC VOLTAGE AT ANY OUTPUT
VERSUS LOAD RESISTANCE VERSUS LOAD RESISTANCE VERSUS AMBIENT TEMPERATURE
32 400 14.8 I
28 E +
V424V € N v*t:24v » a7 V¥=24V
24 Tp225°C Z 300 Ta=25°C |—| 3 &=0
g &:0 g AN e =0 e
U 20 E n g 14
- 2 . g Ms
o
E 16 e 200 g
o \ S -
2 i 4 5 145
3 I~~~ E 5
8 £ 100 °
g 2 144
. z
pA 746 AT46 A746
0 ! 0 il 14.3 A
3 5 10 20 30 50 100 200 300 3 5 10 20 30 50 100 200 300 0 10 20 30 40 50 60 70
LOAD RESISTANCE-kQL LOAD RESISTANCE - k& AMBIENT TEMPERATURE-°C

DEMODULATION LINEARITY

DEMODULATION ANGLES
AND RELATIVE GAINS

DEMODULATION SENSITIVITY
TO RELATIVE PHASING OF
REFERENCE SIGNALS

DEMODULATION SENSITIVITY
TO AMPLITUDE OF
REFERENCE SIGNALS

10 —— g s
L vty ATty < ‘T’* . gg"c
Tp * B°C 4 —Tp® &
. A /1 g eé 0.4V pp
// P g s
. /] E Epfy
7 3
/ g EgEy
4 Y/ g /
el
2|/ g 2
// [ — Eoty 2 ’ Eofy
y &
OL A4 COLOR BURST PHASE = 180° 2 . uA 46
0 0.4 0.8 1.2 1.6 5 0 0.4 0.8 1.2 1.6 2.0
PEAK-TO-PEAK CHROMA INPUT VOLTAGE - VOLTS PEAK-TO-PEAK REFERENCE JNPUT VOLTAGES - VOLTS
INPUTS TEST CIRCUIT 1
CHROMA:
ec<15V p-
fc = 3.59 MHz OUTPUTS
REFERENCE 14 13 UL Eg~Ey
ea=es=1Vp-p _L ToK
fa = fs = 3.58 MHz = 4 wA746 1 AN ER—Ey
s = 0 + 103° 10K E—E
6 9 + A GTrFY
. 7
CHROMA >- {pO0tut I RL SR SR J_ 1 1
REF B > “-OOUF 3.3k 2 3.3k Ta.sk ‘[75,,,: ]’75PF T750F
.001uF .
REF A D> i +—it ¢ .
01uF l
+24V B

Pin numbers shown for Dual In-Line Package.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA746

TYPICAL APPLICATION
COMPLETE R-G-B VIDEO OUTPUT STAGE

.‘>
GRAY SCALE seTuP L3000 ‘71 r I Al. 3300

2500
+24v SERVICE -
T il |

a7 AT
VIDEO INPUT O—{ 1860

9
3 VOLTS R 77L SES5030 VW
PEAK
TQ
PEAK

390 en
SES5030
10003 Q4
| o
7500 35600 > BRIGHTNESS

PIN NUMBER SHOWN FOR DUAL IN-LINE PACKAGE
Fully D.C. coupled circuit exhibits negligible drift with temperature, eliminates interaction between contrast and brightness controls, and minimizes
gray-scale set-up time. For further applications information, see Application Brief 104.

COMPLETE R-G-B VIDEO OUTPUT STAGE

2.2k0¥10% TocReEN 22K =10% Tored 2. 2kA¥ 10% 1o sue
CRT CRT CRT

SkiL CATHODE | 54p) CATHODE |5} CATHODE
AR
13, P 16, b 18, p
4 ‘;L sim “j—‘ -I:—‘
10% 210% £10%
550 pr E
B+ O
250v
18k é 180
'i +5% 5%
SE7056 SE7056 '
1k 100 R =
2200
2% pF L 12000 ;
5% 15%| +5%
j]SET-UP SWITCH
CHROMA INPUT IN3638

Y SIGNAL

REF A

REF B

T s24v

Pin numbers shown for Dual In-Line Package.
From:
““A Semiconductor Video Output Amplifier for a Red Blue
Green Large Screen Color Television Receiver’’, by D. Poppy.
IEEE Transactions on Broadcast and Television Receivers,
BTR-15, #2, pp. 167-70, July 1969.
Reprinted with permission.
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uA747
'DUAL FREQUENCY COMPENSATED OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA747 is a pair of high performance monolithic operational
amplifiers constructed on a single silicon chip, using the Fairchild Planar* epitaxial process. They are
intended for a wide range of analog applications where board space or weight are important. High
common mode voltage range and absence of “latch-up’’ make the uA747 ideal for use as a voltage
follower. The high gain and wide range of operating voltage provides superior performance in
integrator, summing amplifier, and general feedback applications. The uA747 is short-circuit protected
and requires no external components for frequency compensation. The internal 6 dB/octave roll-off
insuyes stability in closed loop applications. For single amplifier performance, see uA741 data sheet.

NO FREQUENCY COMPENSATION REQUIRED

SHORT-CIRCUIT PROTECTION

OFFSET VOLTAGE NULL CAPABILITY

LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES
LOW POWER CONSUMPTION

NO LATCH UP

ABSOLUTE MAXIMUM RATINGS
Supply Voltage
Military (312 Grade)
Commercial (393 Grade)
Internal Power Dissipation {Note 1)
Metal Can
Ceramic DIP
Differential Input Voltage
Input Voltage (Note 2)
Voltage between Offset Null and V—
Storage Temperature Range
Operating Temperature Range
Lead Temperature (Soldering, 60 seconds)
Output Short-Circuit Duration (Note 3)

22V
+18 V

500 mW

670 mW

+30 V

+15 V

+05V

—65°C to +160°C
—55°C to +125°C
300°C

Indefinite

EQUIVALENT CIRCUIT (Each Side)

ov*t

N

°}k——KL o’;:I———Ho
NON-INVERTING
INPUT
Q) :j)‘*
INVERT
ING INPUT
Q

3 ™Noa ’_KQIS

8
Rs 7.5k
39k

I/Q_'
Qe
’—KQN
Qs Q10 Q11 022}
OFFSET NULL OFFSET
Ry $Ri2 SRy
5k0 50k0 § 500

Q14
<
250

——O0 QUTPUT

500!

CONNECTION DIAGRAMS
(TOP VIEWS)
14 LEAD DIP

INV
INPUT A [
NON-INV

INPUT A £

OFFSET [
NULL A

-
OFFSET
NULL B 5

NON-INV
INPUT B =

INV

INPUT B

>
>

14

13

12
1

jon

10

0

=9

OFFSET
NULL A

[ v+ A
[ 1 OUTPUT A

NO
[ connect

[ OUTPUT B

[ v+B
OFFSET

NULL B

ORDER PART NOS.
U7A7747312
U7A7747393

10 LEAD METAL CAN

70) INVERTING
INPUT 8

NON-INVERTING () {J NON-INVERTING
INPUT A INPUT B

ORDER PART NOS.
U5F7747312
U5F7747393

Notes on following pages.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * pA747

- 312 GRADE
ELECTRICAL CHARACTERISTICS — Each Amplifier (Vg = +15V, T, = 25°C unless otherwise specified)
-PARAMETERS (see definitions). CONDITIONS - MIN. . TYP. MAX. UNITS
In'put Offset Voltage ' Ry < 10kQ 1.0 5.0 mV
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Input Resistance 03 2.0 MQ
Input Capacitance 14 pF
Offset Voltage Adjustment Range +15 mv
Large-Signal Voltage Gain R >2ke,V,,==10V 50,000 200,000
Output Resistance 75 Q
OQutput Short-Circuit Current 25 mA
Supply Current 1.7 28 mA
Power Consumption 50 85 mW
Transient Response (unity gain) V,,=20mV, R =2k, C_< 100 pF
Risetime : 0.3 us
Quershoot . 5.0 %
Slew Rate R.>2ka 0.5 V/us
Channel Separation 120 dB
The following specifications apply for —55°C < T, < +125°C.
Input Offset Voltage Ry < 10k 1.0 6.0 mv
Input Offset Current T, = +125°C 7.0 200 nA
) . T,=—-55°C 85 500 nA
Input Bias Current T, = +125°C 0.03 0.5 wA
. T, = —55°C 03 15 A
Input Voltage Range . +12 +13 v
Lommon Mode Rejection Ratio R, < 10k 70 90 dB
Supply Voltage Rejection Ratio Rs < 10 ke 30 150 A
Large-Signal Voltage Gain R > 2k, V,, = =10V 25,000
Output Voltage Swing R, > 10 k2 +12 =14 v
- R > 2kQ +10 +13 . v
Supply Current T, =+125°C 15 2.5 mA
T, = —55°C 2.0 33 mA
Power Consurhption T, = +125°C 45 75 mwW
T,=—55°C 60 100 mW

TYPICAL PERFORMANCE CURVES (Each Amplifier)

OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF
SUPPLY VOLTAGE

TYPICAL PERFORMANCE CURVES

OUTPUT VOLTAGE SWiNG
AS A FUNCTION OF
SUPPLY VOLTAGE

15 —— ] T
Ta = 25°C l % -55°C 5T +125%
| | Re>
10—+ - L22k0
| 1 3
. : L >
105 ; o
f g »
g i s /
I 100 /T/ g 2
u e g
' 2 ! s
g ® i ! 3T
> ' P
t
%0 | 2 /
£
8 i -
4
) uA‘m i
80 0 y
0 4 8 12 16 2 " " »

SUPPLY VOLTAGE- £V

SUPPLY VOLTAGE - +V

-y

COMMON MODE VOLTAGE RANGE

INPUT COMMON MODE
VOLTAGE RANGE AS A
FUNCTION OF SUPPLY VOLTAGE

&

-55°C$TAI$ +125°C

WATAT
[

5 : 10 15 2

SUPPLY VOLTAGE - £V
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA747

393 GRADE
ELECTRICAL CHARACTERISTICS — Each Amplifier (Vg = %15V, T, = 25°C unless otherwise specified)
PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rs < 10 k2 1.0 6.0 mv
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Input Resistance 0.3 2.0 MQ
Input Capacitance . 14 pF
Offset Voltage Adjustment Range +15 mV
Large-Signal Voltage Gain R >2kQ,V ;= =x10V 25,000 200,000
Output Resistance 75 Q
Output Short-Circuit Current 25 mA
Supply Current 1.7 28 mA
Power Consumption 50 85 mwW
Transient Response (unity gain) V,,=20mV,R =2k, C_< 100 pF
Risetime 0.3 us
Overshoot 5.0 %
Slew Rate R > 2ka 0.5 V/us
Channel Separation 120 dB
The following specifications apply for 0°C < T, < +70°C.
Input Offset Voltage Ry < 10 k2 1.0 7.5 mV
Input Offset Current 7.0 300 nA
Input Bias Current 0.03 0.8 uA
Input Voltage Range +12 +13 v
Common Mode Rejection Ratio Ry < 10 k2 70 90 dB
Supply Voltage Rejection Ratio Rg < 10 k2 30 150 uv/v
Large-Signal Voltage Gain R > 2k, V, ;= =10V 15,000
Output Voltage Swing R, > 10 k2 +12 +14 v
R.> 2k +10 +13 v
Supply Current 2.0 3.3 mA
Power Consumption 60 100 mwW
NOTES

1. Rating applies to ambient temperatures up to 70° C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can and 8.3 mW/°C
for the Ceramic DIP package.

2. For supply voltages less than 15 V, the absolute maximum input voltage is equal to the supply voltage.

3. Short circuit may be to ground or either supply. Military rating applies to +125 C case temperature or +60°C ambient temperature for
each side. .
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA747

POWER CONSUMPTION - mW

" INpuT OFFSET CURRENT = nA

MEAN SQUARE VOLTAGE = Y2z

PEAK-TO-PEAK OUTPUT SWING - V
—
=

TYPICAL PERFORMANCE CURVES (Each Amplifier)

POWER CONSUMPTION
AS A FUNCTION OF

SUPPLY VOLTAGE

100 T
TA - 25C
L]
/
(]
4
@ /,/
20
/ uATdT
0 J
5 10 15 2
SUPPLY VOLTAGE - 2V
INPUT_OFFSET CURRENT
AS Q FUNCTION OF
SUPPLY VOLTAGE
L] T
TA =25°C
30
2 / ——
10
uAT47
0 I
5 0 15 2
SUPPLY VOLTAGE ~ £+ V
OUTPUT VOLTAGE SWING
AS A FUNCTION OF
LORD RESISTANCE
23 " N p—
26 TA -5°C

A

/

WAT47

o1 02

=1
[

L1
3

2L
[}

2L
>

S

;18

10 n

0.5 Lo 20 5.0 10
LOAD RESISTANCE - Ks2

INPUT NOISE VOLTAGE
AS A FUNCTION OF

FREQUENCY

VotV
T,-5°C

N

ATAT—]

L

100 k 10k 100k
FREQUENCY - Hz

INPUT BIAS CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE

Vs-215V
400
g \
2w
© N
uATAT ——F
0 I
~-60 -2 il [ 100 140
TEMPERATURE ~°C
INPUT OFFSET CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE
40 T T T
(A4 LATAT
i i
i
5 N
£
Eo \\
N \\\ |
o-d) 20 20 (1] 100 140
TEMPERATURE - C
OUTPUT SHORT-CIRCUIT CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE
» uA’747
e
§ 25 N
2 ~
15
¢
-60 -20 20 @0 100 140
TEMPERATURE - C
INPUT NOISE CURRENT
AS A FUNCTION OF
FREQUENCY
i Ver s
ot
TA . 25°C
Ei?
& S
gﬁ”
g N
§i”
pA747—]
=26 Lt
1o 10 100 1k 10k 100k
FREQUENCY = Hz

B
s

o
o

w
o

INPUT RESISTANCE - Mo
-
o

=3
w

=
w

INPUT RESISTANCE
AS A FUNCTION OF
AMBIENT TEMPERATURE

Ve . + 15\'/ Lt
B
/| “
A
/
uATaT
P
-60 -2 20 60 100 140
TEMPERATURE -°C

POWER CONSUMPTION
AS A FUNCTION OF
AMBIENT TEMPERATURE

wAT4?

VgtV
)
=
Tl
g
2 %
g ~
)
»
-0 -2 ) ) 100 )
TEMPERATURE - C
ABSOLUTE MAXIMUM POWER
DISSIPATION AS A FUNCTION
OF AMBIENT TEMPERATURE
o0
* 4 12 GRADE
z N I/
€ a0
: N
:
g - 393 GRADE N
100
0
» ) 6 85 105 25
TEMPERATURE - °C
BROADBAND NOISE FOR
VARIOUS BANDWIDTHS
100 1T
Vg e 115
g fneme
5 1
§ 10 F100kHz 1 —+
5 1 &
8 1 1kHz | L1
e
2
, o
100 " 10k 100k
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA747

VOLTAGE GAIN

{NPUT RESISTANCE - 2

OUTBUT - m¥

RELATIVE VALUE

OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF

TYPICAL PERFORMANCE CURVES (Each Amplifier)

FREQUENCY
10
Vg e x5V
N T =+ 25°C |
o \
) \
o
10
1 N
pATAT
0! L
100 100 K 1k 10k M 1M
FREQUENCY = Hz
INPUT RESISTANCE AND
INPUT CAPACITANCE AS A
FUNCTION OF FREQUENCY
10 100
R
™M ™ 10 E‘
100k 1 g
pAT4T
10k I 0.1
100 Ik 10k 100k M
FREQUENCY - Hz
TRANSIENT RESPONSE
28
uAlm
2
20 -
i
. /7
[ T
L
i e
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€,* 100pF
0 5 0 ks 20 25
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FREQUENCY CHARACTERISTICS
AS A FUNCTION OF
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L0
e o T
I 00?3;\\
SC
0.8
uATar
0.6 L
5 10 15 2

SUPPLY VOLTAGE = +V

PHASE - DEGREES

OUTPUT RESISTANCE -2

-a5

-135

OPEN LOOP PHASE RESPONSE
AS A FUNCTION OF
FREQUENCY

VS-|11’5V
5T

uAT4T
1

1 10 00 Kk 0k 100k M 1M
FREQUENCY - Hz

OUTPUT RESISTANCE
AS A FUNCTION OF
FREQUENCY

VS":BV

T
L A
wAT4? T

FREQUENCY - Hz

TRANSIENT RESPONSE
TEST CIRCUIT

N vOut

C

)
'RL

[

VOLTAGE OFFSET
NULL CIRCUIT

PEAK-TO-PEAK OUTPUT SWING - V

QUTPUT VOLTAGE - V COMMON MODE REJECTION RATIO - dB

RELATIVE VALUE

OUTPUT VOLTAGE SWING
AS A FUNCTION OF

FREQUENCY
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA747

TYPICAL APPLICATIONS

UNITY-GAIN VOLTAGE FOLLOWER

INPUT

Youar47

R, = 400 MQ
Cn=1pF

ouTPUT

NON-INVERTING AMPLIFIER

oUTPYT

INPUT R{R,
Ri*R,
GAIN R, R, BW. R
10 1 kQ 9 kQ | 100 kHz | 400 MQ

100 100 @ 9.9 k@ 10 kHz | 280 MQ
1000 100 @ | 99.9 k2 1 kHz 80 M@

INVERTING AMPLIFIER

INPUT

ouTPUT

RR,
= MR
GAIN R, R, B.W. Ry
1 10 k@ 10ke | I MHz | 10 k¢
10 1ke 10ke [ 100kHz | 1ke
100 1k? | 100k | 10kHz | 1ke
1000 1002 | 100ke 1kHz | 100 ¢

WEIGHTED AVERAGING AMPLIFIER

E n AMA
N1 v
E 2
IN2
3 2
IN3 o
E|N4 OUTPUT
R
Eins

Ry

—E ,=E RY+e Ry +
out = “INI T' IN2 _Rz—

R R R
E|N3 (—R3f ) - EIN4 (—’Rf )_ Ele (—R; )
4
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA747

TYPICAL APPLICATIONS

QUADRATURE OSCILLATOR ANALOG MULTIPLIER

+15v
e SINE ¢ CURRENT SOURCE 0 AMPLIFIER
820pF  OUTPUT 8200F -
% 1% Ska
el t R2 , Riq
DINEAD2 20ka IN9638 25.8k0*
5V H ¢ 1% qu ':212 1%
L ka* +15V
Ry +15V il 415y 1% N 1%
A 190K 0k
1% t
Ry VouA747 ¢ 1%
180K V,uA747 COSINE @ MULTIPLIER IpuhTaT oyt
% + kAT ouTPUT 2N2920 :
OR
= +
= ~15v . a . wA726 ity
4 —15v 190k Ry EINy
190k 1% BV ?'m
1 %
1 o] R Rq
§2 e (R0 Ry Cy) = 820pF 3 15k
Zr[CoRptahy | 22 Th" o 5

COMPRESSOR/EXPANDER AMPLIFIERS

Ry
150k

Rg

*Matched 16 0.1% 200

EouT +100 Ey XEln, +H5v

ZERO ADJUST

TRACKING POSITIVE AND NEGATIVE
VOLTAGE REFERENCES

0
R ) Ry
—w—— 12ka
Ra
10ka R R
10k 10k
03
+15v “";’”_N_‘ R 15V v
compressor R Dz POSITIVE NEGATIVE
A R REGULATED REGULATED
oA COMPRESSOR  EXPANDER 4
INPUT " ke UTPUT INPUT 10k . EXPANOER ouTPUT oUTPUT
Yy, wATAT ——— =1 Y, s AT4T OUTPUT v v
—{+ 7]
R3 T -5y
-15v R I S5mA Ry Voo ssma
{313 D. R L L
o0 4 o SCURCE OR 3 5KA SOURCE OR
L SINK SINK
COMPRESSOR EXPANDER Ry+ Ry
POSITIVE OUTPUT = Vg £ —
2
MAXIMUM COMPRESSION EXPANSION RATIO = Ry/R {10k >R 20) Re

NOTE: DIODES Dy THROUGH D4 ARE MATCHED FD6666 OR EQUIVALENT

NEGATIVE QUTPUT= -POSITIVE OUTPUT x Re
S

NOTCH FILTER USING THE :A747 AS A GYRATOR

NOTCH FREQUENCY AS A
FUNCTION OF C,

"
106
k0 |
& Mo
Ut ko BEI
V5 parat __owrm 1
W 2 N ;
“‘. . Trim R, such that . \ T
B_R g N
 ~ TR 2 N ]
]
2
&
o
N
£ w
3
¢ = N
560 3 Ry "
182 0,0001 0,001 0.01 0.1 .Lo
it
L WF CAPACITOR C, - pF
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nA748
HIGH PERFORMANCE OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA748 is a high performance monolithic operational amplifier
constructed on a single silicon chip, using the Fairchild Planar* epitaxial process. It is intended for a
wide range of analog applications where tailoring of frequency characteristics is desirable. High
common mode voltage range and absence of “latch-up’ make the uA748 ideal for use as a voltage
follower. The high gain and wide range of operating voltages provide superior performance in
integrator, summing amplifier, and general feedback applications. The uA748 is short-circuit protected
and has the same pin configuration as the popular uA741 operational amplifier. Unity gain frequency

compensation is achieved by means of a single 30 pF capacitor.

SHORT-CIRCUIT PROTECTION
OFFSET VOLTAGE NULL CAPABILITY

LOW POWER CONSUMPTION
NO LATCH UP

ABSOLUTE MAXIMUM RATINGS

Supply Voltage

Internal Power Dissipation (Note 1)
Metal Can
Ceramic Dip
Mini DIP
Flatpak

Differential Input Voltage

Input Voltage (Note 2)

Storage Temperature Range
Metal Can, Ceramic DIP, and Flatpak
Mini DIP

Operating Temperature Range
Mititary (312 grade)

Commercial {393 grade)

Lead Temperature (Soldering, 60 Seconds)
Metal Can, Ceramic DIP and Flatpak
Mini DIP and Siticone DiP

Output Short Circuit Duration (Note 3)

LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES

22V

500 mW
670 mW
310 mW
570 mW
+30 V
15 V

—65°C to +150°C
—55°C to +125°C

—55°C to +125°C
0°Cto +70°C

300°C
260°C
Indefinite

EQUIVALENT CIRCUIT

COMPENSATION
Q

Rk »
NON INVERTING . Qe
INPUT 7
Q) Q2 Qs b
INVERT 45k
ING INPUT . Rg
03 18 250
Y Rg
Rg 7 5k0)
OFFSET NULL 39KkQ [
- —Ris
—F o1, Rio
—Kos Qo Qu 022> 500
OFFSET
NULL °
— 20
R Ry Ry Rz $Rn
50kQ 11k0 5k 50kQ {500

8 LEAD METAL CAN
(TOP VIEW)

FREQUENCY
COMPENSATION

OFFSET NuLL €

INVERTING
VERTIN () outPuT

NON w:xggms FFSET NuLL
@

v
NOTE: Pin 4 connected to case

ORDER PART NOS: U5B7748312
U5B7748393

14 LEAD DIP
(TOP VIEW)

ORDER PART NOS: U6A7748312
U6A7748393

MiNI DIP
(TOP VIEW)

FREQ
8 [ comp.

6 [ ouTPUT
OFFSET
ST Rut

ORDER PART NO: U9T7748393

10 LEAD FLATPAK#

(TOP VIEW)

NC. =g 1e 10 |=——3 n.C.
FREQ. COMP.
OFFSET NULL =T 2 9 ——==1 FREQ. COMP

INVI |
RS =15 sF—w

NON IN\‘I{JEPTJTI' =4 7 f=——= OUTPUT

v- 5 6 e OFFSET NULL

+Available on special request

ORDER PART NO: U3F7748312

Notes on following pages.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA748

ELECTRICAL CHARACTERISTICS (Vg = +156 V, Tp = 25°C, Cc = 30 pF unless otherwise specified)

312 GRADE

PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rg<10 k2 ' 1.0 5.0 mV
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Input Resistance 0.3 20 M
Input Capacitance 20 pF
Offset Voltage Adjustment Range +15 mVv
Large-Signal Voltage Gain RL =2k, Vout =210V 50,000 150,000 V/Vv
Output Resistance 75 Q
Output Short-Circuit Current 25 mA
Supply Current 19 2.8 A
Power Consumption 60 85 mW
Transient Response VIN =20 mV, Cc = 30 pF, R|_ =2kQ,
(Voltage Follower, Gain of 1) C <100 pF
Risetime 0.3 us
Overshoot 5.0 %
Slew Rate RL >2kQ 0.5 V/us
(Voltage Follower, Gain of 1)
Transient Response ViN=20mV,Cc=35pF, R =2kQ,
{Voltage Follower, Gain of 10) CL <100 pF
Risetime 0.2 us
Overshoot 5.0 %
Slew Rate RL >2k&,Cc=35pF 5.5 V/us
(Voltage Follower, Gain of 10)
The following specifications apply for —55°C <T p< +125°C:
Input Offset Voltage Rg <10 kQ 1.0 6.0 mV
Input Offset Current Ta=+125°C 10 200 nA
Ta =—55°C 50 500 nA
Input Bias Current Ta= +125°C 0.03 05 LA
Ta =-55°C 0.3 15 uA
Input Voltage Range 12 £13 \%
Common Mode Rejection Ratio Rg <10 kQ 70 Q0 dB
Supply Voltage Rejection Ratio Rg <10 kQ 30 150 uV/V
Large-Signal Voltage Gain RL >2kQ, Voyr =210 V 25,000 VIV
Output Voltage Swing RL =10 kQ 12 +14 Vv
RL >2 kQ +10 +13 v
Supply Current Ta =+125°C 15 25 mA
Ta=-55°C 2.0 3.3 mA
Power Consumption Ta=+125°C 45 75 mwW
Ta=-55"C 60 100 mw

SUGGESTED

VOLTAGE OFFSET
NULL CIRCUIT

ALTERNATE
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA748

393 GRADE

ELECTRICAL CHARACTERISTICS (Vg =15 V, Tp = 25°C, Cc = 30 pF unless otherwise specified)

-15V +15V

PARAMETERS (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rg <10 kQ 2.0 6.0 mV
tnput Offset Current 20 200 nA
Input Bias Current 80 500 nA
" Input Resistance 0.3 2.0 MQ
Input Capacitance 2.0 pF
Offset Voltage Adjustment Range 15 mV
Large-Signal Voltage Gain RL >2k®, VouT =210 V 20,000 150,000 VIV
Output Resistance 75 Q
QOutput Short-Circuit Current 25 mA
Supply Current 19 28 mA
Power Consumption 60 85 mwW
Transient Response VIN=20mV,Cc =30 pF, R =2kQ,
(Voltage Follower, Gain of 1) CL <100 pF
Risetime 0.3 S
Overshoot 5.0 %
Slew Rate R =2k 05 V/us
(Voltage Follower, Gain of 1)
Transient Response ViN =20 mV, Cc =35 pF, R =2k,
(Voltage Follower, Gain of 10) C| <100 pF
Risetime 0.2 us
Overshoot 5.0 %
Slew Rate RL =22k&Q 55 V/us
(Voltage Follower, Gain of 10)
The following specifications apply for 0°C < Ta< +70°C:
Input Offset Voltage Rg <10kQ 7.5 mV
Input Offset Current 300 nA
Input Bias Current 800 nA
Input Voltage Range +12 +13 \Y
Common Mode Rejection Ratio Rg <10 kQ 70 90 dB
Supply Voltage Rejection Ratio Rg <10 kQ 30 150 A%
Large-Signal Voltage Gain R 22kQ,VoyuT =10V 15,000 VIV
Output Voltage Swing R =10 k& +12 14 \%
RL =22kQ 10 +13 \%
Power Consumption 60 100 mW
GAIN TEST CIRCUIT
-20V0Q o+20V
50kQ 100Q
VoUT 1kQ AN~
W—1 500 500 ViN
DIGITAL ——p oo
VOLTMETER
I 0.47yF 0.02uF I (Dt.fdvl)NPUT
= 50kQ < —
= 0.01% 3 540,50 =
30pF,5.0% TOLERANCE OF ALL UNMARKED
500 RESISTORS IS 1%
0.1%
—— AW
A | X 10°
500 %0 Vo
0.1% i Vo Vour
:.L =
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FAIRCHILD LINEAR INTEGRATED CIRCUITS » uA748

ENPUT BIAS CURRENT - nA

INPUT OFFSET CURRENT - nA

INPUT BIAS CURRENT - nA

INPUT OFFSET CURRENT = nA

TYPICAL PERFORMANCE CURVES (FOR 312 GRADE)
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AS A FUNCTION OF
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA748

VOLTAGE GAIN - dB

POWER CONSUMPTION - mW

TYPICAL PERFORMANCE CURVES (FOR 312 AND 393 GRADES)

OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF
SUPPLY VOLTAGE
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VOLTAGE GAIN - dB

VOLTAGE GAIN - dB

INPUT RESISTANCE - Q

OUTPUT - mV

TYPICAL PERFORMANCE CURVES (FOR 312 AND 393 GRADES)
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA748

TYPICAL PERFORMANCE CURVES
(FOR 312 AND 393 GRADES)

FEED-FORWARD COMPENSATION

LARGE SIGNAL FEED—-FORWARD
TRANSIENT RESPONSE

Vg -tV
FD100 10kQ IR = o
A C, - 10
1.5 —‘A =25 °C
= FD100 -
10kQ & 5.0
Vino—wA- E [ |
Vour z [ I
g 25
o 2 \
:I:lOpF \
0
= = WATES —
-2.5 l
0 1.0 2.0 3.0 4.0 5.0 6.0
RESPONSE TIME - us
TYPICAL APPLICATIONS
CIRCUIT FOR OPERATING THE uA748
PULSE WIDTH MODULATOR PRACTICAL DIFFERENTIATOR WITHOUT A NEGATIVE SUPPLY
G
s &
Vin W
5V
Ry
VIN O—wWA—{}— v
N
1
©7 2aR,C
R
T 2rRC Qv o
1
= 27 R, C,
fc < fn < fur\iiy qain
NOTES

1. Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for the Metal Can, 8.3 mW/°C for
the Ceramic DIP, 5.6 mW/°C for the Mini DIP and 7.1 \mW/°C for the Flatpak package.

2. For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage.

3. Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or +75° C case temperature or +75°C ambient
temperature.
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uA749

DUAL OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA749 consists of two identical high gain operational amplifiers
constructed on a single silicon chip using the Fairchild Planar* epitaxial process. These three-stage
amplifiers use class A PNP transistor output stages with uncommitted collectors. This enables a variety
of loads to be employed for general purpose applications from DC to 10 MHz where two high
performance operational amplifiers are required. In addition, the outputs may be.’OR‘ed for use as a
dual comparator or they may function as diodes in low threshold rectifying circuits such as absolute
value amplifiers, peak detectors, etc.

SINGLE OR DUAL SUPPLY OPERATION

LOW POWER CONSUMPTION

HIGH GAIN, 25,000 V/V

LARGE COMMON MODE RANGE, +11V, —13 V
EXCELLENT GAIN STABILITY VS. SUPPLY VOLTAGE
NO LATCH-UP

OUTPUT SHORT CIRCUIT PROTECTED

ABSOLUTE MAXIMUM RATINGS
Supply Voltage

(312 and 393 Grades) +18 V
(393 Grade) 12V
Internal Power Dissipation (Note 1)
Metal Can 500 mW
Ceramic DIP 650 mW
Differential Input Voltage 15V
Input Voltage {(Note 2)
(312 and 393 Grades) 15V
(393 Grade) ‘ +12V
Storage Temperature Range —65°C to +150°C
Operating Temperature Range
(312 Grade) —55°C to +125°C
(393 and 394 Grades) 0°C to +70°C
Lead Temperature (Soldering, 60 seconds) 300°C
Output Short-Circuit Duration, Ta = 25°C (Note 3) 30 seconds
EQUIVALENT CIRCUIT 'fu
o, 0; 0, B,
% % Ry S
20002 9k¢2 9%Q 2000
“ﬁ—”—‘ m:;'z :‘ém IRs’m m:x’z' r';:ﬂ : ’—1’—&21,
Dy +14
<
r‘ Yy Y,
ouTeuT o) U 0 U O 13, 0uThut
h U
D : K Ko
R, R, ’ Ry Ry
17h2 3% 0 30 [Ri18)
J)l 03 4 ) l'l 0’ oIﬂoII <>Il
0UTPUT INPUT V= INVERTING INPUT oUTPUT
LAG A LAG A 5 ‘5‘ INPUT 8 og LAG B LAG B
NON-INVERTING INVERTING NON-INVERTING
INPUT A INPUT A INPUT B

CONNECTION DIAGRAMS
(TOP VIEWS)

8 LEAD METAL CAN

QUTPUT A £ (Q QUTAUT B

NON-INVERTING NON-INVERTING

INPUT A 'u INPUT 8
INVERTING INVERTING
S S

INPUT A

Note: Pin 4 connected to case

ORDER PART NO. U5B7749394

14 LEAD DIP

quieur [} outeuTe
OUTPUT
INPUT [ L] LA
LAG A
INPUT
NON-INVERTING ] LAGB
INPUT A

INVERTING 2 2 NON-ANVERTING
INPUT A ot L} ineuT B
L INVERTING
V= INPUT B

ORDER PART NOS:
U6A7749312
U6A7749393

Notes on following pages.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA749

NOTES

1. Rating applies to ambient temperatures up to 70°.C. Above 70° C ambient derate linearly at 8.3 mWY/°C for the Ceramic DIP package.
2. For supply voltages less than *15 V, the absolute maximum input voltage is equal to the supply voltage.

3. Shortcircuit may be to ground or elther supply.

312 GRADE
ELECTRICAL CHARACTERISTICS (Vg =15V, R_=5 k& to Pin 7, Tp = 25°C unless otherwise specified}
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rg =200 © 1.0 3.0 mV
Input Offset Current 50 400 nA
Input Bias Current 0.30 0.75 MA
Input Resistance 100 150 kQ
Large-Signal Voltage Gain VouTt =10V 20,000 50,000 V/V
Positive Output Voltage Swing +12 +13 \
Negative Qutput Voltage Swing —-14 —-15 \%
Output Resistance f=1.0kHz 5.0 k2
Common Mode Rejection Ratio Rg=200Q,ViN=+115V to —-135V 70 90 dB
Positive Supply Voltage Rejection Ratio Rg =200 & 50 200 uV/v
Negative Supply Voltage Rejection Ratio Rg =200 & 50 200 uVv/v
Input Volitage Range —-13 +11 \%
Internal Power Dissipation VouTt =0 180 220 mw
Supply Current VouTt =0 9.0 104 mA
Broadband Noise Figure Rg =10 k& BW =10 Hz to 10 kHz 25 daB
Turn On Delay (See Fig. 3) Open Loop, V|N = 20 mV 0.2 us
Turn Off Delay (See Fig. 3) Open Loop, ViN = £20 mV 0.3 s
Slew Rate (unity gain) (See Figure 2) C|=02uF, R =33Q,Cy=10pF 2.0 V/us
Channel Separation (See Fig. 4) Rg =1k, f=10kHz 140 dB
The following specifications apply for Vg =+40 V,R|_ =10kQ toPin7 Tp = 26°C :
Input Offset Voltage Rg =200 © 10 3.0 mV
Input Offset Current 50 300 nA
Input Bias Current 0.15 0.75 uA
Supply Current VouT =0 25 48 mA
Internal Power Dissipation VouTt =0 20° 36 mW
Large-Signal Voltage Gain Vout =t20V 20,000 60,000 A%
Positive Qutput Voltage Swing +2.5 +2.8 \Y
Negative Output Voltage Swing —3.6 -4.0 \Y
The following specifications apply for — A< H 25°C: Vg=+15V, R =5kQ toPin7:
Large Signal Volitage Gain VouT =*10 V, Ta = +125°C 6,500 20,000 V/V
VouT =*10 V, Ta =—55°C 20,000 30,000 \2AY
Positive Qutput Voltage Swing +12 +13 \Y
Negative Qutput Voltage Swing -14 —15 \
Input Offset Voltage Rg =200 Q 10 6.0 mv
Input Offset Current Tp = +125°C 0.05 1.0 KA
Ta=-55"C 0.05 1.5 HA
Input Bias Current Tp =+125°C 0.15 ~ 0.75 wA
Ta=-55°C 0.3 3.0 uA
* Input Offset Voltage Drift Rg =200 2, +25°C < T < +125°C 3.0 uVrC
Rg =200 2, —55°C < T < +25°C 3.0 rV/°C
Input Offset Current Drift +25°C < Tp < +125°C 05 nA/°C
~BE°C < Tp < +25°C 20 nA/°C
Input Bias Current Drift —B5°C < Tp < +125°C 50 nA/°C
Supply Current VouT =0,Ta =+125°C 9.7 mA
VouT =0, Ta =—55°C 13 mA
Internal Power Dissipation Vout =0, Ta =+125°C 200 mw
‘ VouT =0,Ta=-55"C 300 - mw
The following specifications apply for —55°C < Tp < +125°C: Vg = +4 V, R = 10 k€2 to Pin 7:
Input Offset Voltage Rg =200 Q ‘ 15 6.0 mv
Input Offset Current 50 750 nA
Large-Signal Voltage Gain VouT =+20 V, Tp = +125°C 5,000 4%
. VouT =%20V,Ta =-55"C 20,000 VIV
Positive Output Voltage Swing +2.5 +2.8 \"
Negative Output Voltage Swing -3.6 —4.0 \%
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393 GRADE
ELECTRICAL CHARACTERISTICS (Vg =+15 V, R|_ =5k to Pin 7, Tp = 25°C unless otherwise specified)
PARAMETER CONDITIONS MIN. TYP. MAX: UNITS
Input Offset Voltage Rg =200 Q 1.0 6.0 mV
Input Offset Current 50 750 nA
Input Bias Current 0.30 1.6 HA
Input Resistance 50 150 k&
Large-Signal Voltage Gain VouT =10V 15,000 50,000 VIV
Positive Output Voltage Swing +12 +13 \%
Negative Output Voltage Swing —14 -15 \%
Output Resistance f=1.0kHz 5.0 k&
Common Mode Rejection Ratio Rg =200 Q,VIN=+115Vto—-135V 70 90 dB
Positive Supply Voltage Rejection Ratio Rg =200 Q@ 50 350 IAvAY
Negative Supply Voltage Rejection Ratio Rg =200 Q 50 200 uVv/v
Input Voltage Range —-13 +11 \%
Internal Power Dissipation VouTt =0 180 330 mW
Supply Current Vourt =0 9.0 14 mA
Broadband Noise Figure Rg =10 k&, BW =10 Hz to 10 kHz 2.5 dB
Turn On Delay (See Fig. 3) | Open Loop, V|N = 20 mV 0.2 us
Turn Off Delay (See Fig. 3) ) Open Loop, VN = 20 mV 0.3 us
Slew Rate (unity gain) (See Figure 2) C;=.02uF, R =33Q,Co=10pF 20 V/us
Channel Separation (See Fig. 4) Rg =1k, f=10kHz 140 dB
The following specifications apply for Vg =+4.0 V,R =10kQ to Pin 7, Tp = 25°C: )
Input Offset Voltage Rg =200 Q 1.0 6.0 mV
Input Offset Current 50 600 nA
Input Bias Current 0.3 1.5 uA
Supply Current VouTt =0 25 mA
Internal Power Dissipation VouTt =0 20 mW
Large-Signal Voltage Gain VouT =+20V 15,000 60,000 \74%
Positive Output Voltage Swing +2.5 +2.8 \%
Negative Output Voltage Swing -3.6 —4.0 \
The following specifications apply for 0°C < Tp < +70°C: Vg =#15 V, R =5 kQ to Pin 7:
Large Signal Voltage Gain VouT =%10V, T = +70°C 8,000 40,000 VIV
VouT =*10V,Ta =0°C 15,000 50,000 VIV
Positive Output Voltage Swing +12 +13 \%
Negative Output Voltage Swing —-14 —-15 \%
Input Offset Voltage Rs =200 Q 1.0 9.0 mV
Input Offset Current 0.05 15 LA
Input Bias Current 0.3 3.0 uA
Input Offset Voltage Drift Rg =200 Q, +25°C < Tp < +70°C 3.0 uv/°c
Rg =200, 0°C <Tp<+25°C 3.0 uV/°C
input Offset Current Drift +25°C < Tp < +70°C 05 nA/°C
0°C < Tp <+25°C 2.0 nA/°C
Input Bias Current Drift 0°C < Tp <+70°C 4.0 nA/°C
The following specifications apply for 0°C < Tp < +70°C: Vg =4 V, R = 10 kf2 to Pin 7:
Input Offset Voltage Rg =200 2 15 9.0 mV
Input Offset Current 0.05 1.0 oA
Large-Signal Voltage Gain VouT =$20V,Ta=70°C 8,000 VIV
Large-Signal Voltage Gain VoUT =%20V,Ta= 0°C 15,000 VIV
Positive Output Voltage Swing +2.5 +2.8 v
Negative Output Voltage Swing —-3.6 —4.0 \
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA749

394 GRADE

ELECTRICAL CHARACTERISTICS (V; = +6 V, R, = 10 k2 to Pin 4. T, = 25°C unless otherwise specified)

PARAMETER - CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Ry <2009 1.0 10 mV
Input Offset Current 50 600 nA
Input Bias Current 300 1500 nA
Input Resistance 50 150 k2
Large-Signal Voltage Gain Vour = =4.0V 10,000 20,000 v/V
Positive Output Voltage Swing +45 +5 Volts
Negative Output Voltage Swing —-55 —6 Volts
Output Resistance f=1.0kHz 10 kQ
Input Voltage Rangé —4 +25 Volts
Common Mode Rejection Ratio R; < 10k 70 90 ' dB
Supply Voltage Rejection Ratio Ry < 10k 50 100 uV/v
Power Consumption (including load) Vour=10 24 36 54 mwW
Supply Current (including load) Vour=0 2.0 3.0 4.5 mA
Turn On Delay (See Figure 1) * Open Loop, Viy = =20 mV, R, = 5'kQ 0.2 us
Turn Off Delay (See Figure 1) Open Loop, V|, = =20 mV, R, =5 k@ 0.3 us
Channel Separation (See Figure 3) Ry < 10k, f = 10 kHz 140 dB
OFFSET NULL FREQUENCY RESPONSE CHANNEL SEPARATION
NETWORK TEST CIRCUIT TEST CIRCUIT
1k
1k
I seanarion - 08,1
1kQ o 100 k
Vos
Fig. Fig. 2 1ka % :
ig. 1 ig ks 9 e
= 150 00 Al
PULSE RESPONSE
WAVEFORMS
+20 mVY i |
[AY% —~——-&K-—————%-——- VIN {th

-20mv

ton—uf

ov

r‘— 4’i [‘*loff

-— Vout

Fig. 3

Fig. 4
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA749
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA749

CLOSED LOOP GAIN
AS A FUNCTION OF

TYPICAL PERFORMANCE CURVES

OPEN LOOP FREQUENCY
RESPONSE USING RECOMMENDED

OUTPUT CAPABILITY AS A
FUNCTION OF FREQUENCY

FREQUENCY COMPENSATION NETWORKS AND COMPENSATION
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HA754

TV/FM SOUND SYSTEM

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The ¢A754 monolithic TV/FM Sound System consists of a four-stage
limiting IF amplifier, doubly-balanced Quadrature FM Detector and a high output audio driver stage
constructed on a single silicon chip using the Fairchild Planar* Epitaxial Process. Excelient sensitivity,
high AM rejection and an internally regulated power supply coupled with low external component
requirement make the pA754 suitable for a wide variety of applications including TV sound channels,
line operated and automobile FM radios and mobile communications equipment. Other applications
include analog multipliers, phase-locked oops, and synchronous detectors.

70 LV SENSITIVITY

50 dB AM REJECTION

INTERNALLY REGULATED SUPPLY
SINGLE COIL QUADRATURE DETECTOR
3 VRMS AUDIO OUTPUT

LOW EXTERNAL COMPONENT COUNT

ABSOLUTE MAXIMUM RATINGS
Voltage at any terminal must not exceed VSyppLY

Supply Current

Input Voltage (Note 1)

Internal Power Dissipation (Note 2)
Metal Can
Ceramic DIP

Operating Temperature Range

Storage Temperature Range
TO-100 and Ceramic DIP

Lead Temperature

TO-100 and Ceramic DIP (Soldering, 60 seconds) .

Audio Output Short Circuit Duration

40 mA
+5 Volts

500 mW

670 mW

0°Cto +70°C
—65°C to +150°C

+300°C
60 Seconds

BLOCK DIAGRAM

DETECTOR QUTPUT

VOLTAGE ?
REGULATOR
QUAD BIAS ©
HIGH INPUT O PHASE
DETECTOR
LOW INPUT O 4pf
32000
IF. OUTPUTO = QUAD INPUT

O
AUDIO
ouTPUT

CONNECTION DIAGRAMS
(TOP VIEW)

tF OUTPUT

AUDIO INPUT 1 U 14 1) DETECTOR QUTPUT
Ne [ 2 13 ;j NC
AuDio ouTeuT 1 3 12 [ suerLy
Ground [] & 11 [ QuAD INPUT
HIGH INPUT ] 5 10 [ QuAD BIAS
ne s sfgnc
tow iveut ] 7 8 [ 17 output

PHYSICAL DIMENSIONS
In accordance with
JEDEC (TO-100) Outline

10LEADS .
019
016 DIA

. INSULATING STANDOFF-
N 045 SHAPE MAY VARY

028 .029

NOTES

All dimensions in inches
Leads are gold-plated kovar
Package weight is 1.32 grams

ORDER PART NO. U5E7754394

14 LEAD CERAMIC DIP

785,

750
5 TAWATA] (‘u’_’u/;ﬁ
! ' -
L“ 8 14

A8 0l i oow ozo,‘: 95

B k- 016 ™M=t 063
™ STANDOFF
WIDTH

NOTES

All dimensions in inches

Leads are intended for insertion in hole
rows on .300"" centers

They are purposely shipped with ‘‘positive’”
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020 inch
diameter lead

Leads are tin-plated kovar

Package weight is 2.0 grams

ORDER PART NO. U6A7754394

Notes on following page.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA754

ELECTRICAL CHARACTERISTICS (TA = 25°C, I+ = 35 mA, unless otherwise specified)

PARAMETERS CONDITIONS TEST CIRCUIT  MIN. TYP. MAX. UNITS
Static Characteristics
Voltage at SUPPLY terminal 1 11.8 13 13.5 Volts
Supply Current Vsupply =90V 1 11.8 23 28 mA
Voltage at LOW INPUT terminal 1 1.2 1.4 1.8 Volts
Voltage at QUAD BIAS terminal 1 2.5 2.8 3.5 Volts
Voltage at |.F. OUTPUT terminal 1 0.7 Volts
Voltage at AUDIO INPUT terminal 1 1.2 1.5 1.7 Volts
Voltage at AUDIO OUTPUT terminal 1 4.8 5.7 7.5 Volts
Internal Power Dissipation 1 400 450 480 mwW
Voltage at DETECTOR OUTPUT terminal 1 5.8 8.0 9.5 Volts
Short-circuit Current at AUDIO OUTPUT 1 35 45 mA
terminal
Dynamic Characteristics of IF Amplifier & Detector at 4.5 MHz (FM = 25 kHz at 400 Hz, Vi, = 10 mV)
Input Voltage for —3 dB Limiting 2 70 200 JTAVARS
IF Amplifier Voltage Gain 2 65 72 dB
A.M. Rejection AM = 30% at 1 kHz 2 40 50 dB
Recovered Audio Voltage at 2 250 450 mV
Detector Qutput
Total Harmonic Distortion 2 1.0 2.0 %
Detector Output Resistance 8.0 k2
Quad. Input Resistance 90 k$2
Quad. Input Capacitance 7.0 pF
IF Amplifier Input Resistance 10 k$2
IF Amplifier Input Capacitance 4.0 pF
IF Output Voltage 2 0.4 0.6 Vp-p
IF Output Resistance 125 Q
IF Output Capacitance 7.0 pF
Dynamic Characteristics of IF Amplifier & Detector at 10.7 MHz (FM = ¥75 kHz at 400 Hz, Vi, = 10 mV)
Input Voltage for —3 dB Limiting 2 © 200 300 uv
IF Amplifier Voltage Gain 2 55 62 dB
A.M. Rejection AM = 30% at 1 kHz 2 35 45 dB
Recovered Audio Voltage at 2 200 300 mV
Detector Output
Total Harmonic Distortion 2 0.5 2.0 %
Detector Output Resistance 8.0 k2
Quad. Input Resistance 100 k$2
Quad. Input Capacitance 7.0 pF
IF Amplifier Input Resistance 10 k2
IF Amplifier Input Capacitance 4.0 pF
IF Output Voltage 2 0.4 0.6 Vp-p
IF Output Resistance 150 Q
IF Output Capacitance 7.0 pF
Dynamic Characteristics of Audio Section (f = 1 kHz, Rg = 50 {2)
Open Loop Voltage Gain 3 125 16 VIV
Input Resistance 0.1 1.0 k2
Output Resistance 30 Q
Maximum Output Voltage THD = 5%, R, = 2.4k} 3 2.5 3.0 Vrms
Total Harmonic Distortion Vout = 2 Vrms, R = 2.4 k§2 3 0.8 3.0 %

NOTES
1. Voltage applied from High Input to Low Input.
2. Rating applies to ambient temperatures up to 70°C.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA754

TYPICAL PERFORMANCE CURVES

RECOVERED AUDIO AND
AM REJECTION AS A FUNCTION
OF INPUT LEVEL

FUNCTION OF
SUPPLY VOLTAGE

SUPPLY CURRENT AS A

70 ©
. L] I
s 6 T i l
= AM REJECTION 2
5% A T TR
8 ® 4 ™ E
E / Lo
: L+ é ) /
2 A Iupply * OmA T =25 3 L~
ER) fo=4.5MHz FM =* 25kHz at 400 Hz ~—-+H—] Z 4
5 :M=30% allh 5 /
£ 0 T " e /
g RECO) ERED AUDIO , /
ARUINHI :
1oy 1004 1.Om lom 100m 1.0 0 20 40 60 80 1 12 1
INFUT SIGNAL LEVEL - r.m.s. VOLTS SUPPLY VOLTAGE - V
TEST CIRCUITS
TEST CIRCUIT1 TEST CIRCUIT 2 TEST CIRCUIT 3
STATIC CHARACTERISTICS DYNAMIC CHARACTERISTICS AUDIO AMPLIFIER
OF IF AMPLIFIER & DYNAMIC CHARACTERISTICS
QUADRATURE DETECTOR
390 Q SUPPLY
SUPPLY OM O(W‘J= bt H@%’I
FL m}‘i_’l‘ ’_EO*M ’i| ll 12—|I|:L| 14—[ mmmm 300 Q suppLy
TS H ) B
3 9] [w] [un] [i] [B] |« 5] [+] [w] [u 2| (3] [
|—————J 55 AuDIO 10k
DETECTOR I———————J
EE‘{E%‘m — AMP. L] . 1LF. AMP Em%m« 1 H.Pbgozc
7 o [s] 1 | EQUIVALENT
L ] 712 |am—
wevvh | Lowe oo ‘% 180ke ] Lol D] [ B L] L]
BOONTON I * sk $ 56 k2
e [—o L1 i
DISTORTION 1oka ’
" T > o FREQUENCY x'n’é:‘w"‘ P 2.5 k0 s6ke 360 Q
| it « e it | | o ffuon
= 'L BOONTON MODULA! HP202C OR = - -
- = 202H MEASUREMENIS EQUIVALENT 1 4
NOTE: For values of Quadrature Components — see Table 1 below
EQUIVALENT CIRCUIT TABLE 1
VALUE OF QUADRATURE
COMPONENTS
QUAD BiAS 1.F. OUT  QUAD INPUT Al DETECTOR OUTPUT AUDIO INPUT
ﬁr‘no Os Tu 12 1 1
TABLE |
. f, 45MHz 10.7 MHz
18
FM +25kHz  75KHz
9,
T 104,H 3.1 4H
Rz Ri3
R 120 pF 68 pF
INPUT HIGH Lglé
i Q, 40 40
13
zmjg _Kﬁ SEENOTE | QIT Q 30 15
* 4 L Separation 300 kHz 1.1 MHz
INPUT LOW &7 AUDIO OIJTPUT3
NOTES:
(1) C| is a reverse-biased E-B Junction Capacitor.
(2) Pin numbers shown for Dual In-Line Package.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA754

TYPICAL APPLICATION

1.F. AMPLIFIER-DETECTOR 2W CLASS A OUTPUT STAGE

I.F. OUTPUT V+24V DETECTOR OUTPUT
e N A A A
) L’ |
| (
| 0.02 uF |
VOLUME

i 390 Q _ﬂ 0.5pF L 50kQ
! 0.1+ 0L = "——9—“’:{_1 i, | 45 [107 |mHz
| | =

= L 104 | 3.1 H
| 8 91, 10 1 12 13, [14]verecTor outeuT | 0.5uF #
| QUAD QUAD]IN _ V+ T ! 2210 C | 120 | 68 | pF
! BIAS ; 20V R | 20k |33k | @
i |
i PHASE
] —]AUDIO L0.054F 2W
: DETECTOR AMP < ! n”
| | o TYPICAL PERFORMANCE
' GND. [——:—7 OF 2W CIRCUIT
! ]_:4[1 13] l1] f 4.5 MHz_]10.7 MHz
X = Deviation for 1009% FM +25 kHz | =75 kHz
: '[‘_6;‘6"‘5— AM Rejection at 1 mV 45 dB 35dB
\ 5.6 kQ < < 120Q | Limiting sensitivity 80 uV | 150 uV
X Recovered Audio at 380mV | 160 mV
I = = ! = Detector Qutput

1.F. INPUT PRINTED CIRCUIT BOARD T.H.D. at Detector Output 1.0% | 0.5%
Deviation for 2W output +15 kHz —

NOTES:
(1) Circuitry on printed circuit board shown inside dotted lines.
%%(2) Unused pins should be grounded for shielding.

SUGGESTED CIRCUIT LAYOUT

COPPER SIDE

veay DETECTOR OUTPUT

1.F. QUTPUT

GROUND

G

TOP OF V.C.

WIPER OF V.C.

AUDIO OUTPUT ILF. INPUT

COMPONENT SIDE
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GENERAL DESCRIPTION

pA757
GAIN CONTROLLED IF AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

— The uA757 is a high performance, gain-controlled IF amplifier

constructed on a silicon chip using the Fairchild Planar* epitaxial process. The amplifier contains two
sections which may be operated independently, or in cascade, from audio frequencies to 25 MHz. The
rA757 is intended primarily as a gain-controlled, intermediate-frequency amplifier in AM and FM
communications receivers. It also has excellent performance when operated in FM receivers as a

limiting-amplifier.

70dB GAIN AT 10.7 MHz
70 dB AGC RANGE AT 10.7 MHz

REDUCTION.

ABSOLUTE MAXIMUM RATINGS
Supply Voltage
Voltage at any Output Terminal
Voltage at either AGC Terminal (Note 1)
Differential Voltage at either Input
(Pins 1 and 14, Pins 2 and 10)
Internal Power Dissipation (Note 2)
Storage Temperature Range
Ceramic DIP
Operating Temperature Range
Mititary {312 grade)
Commercial (393 grade)
Lead Temperature
Ceramic DIP (Soldering 60 seconds)

300 mV SIGNAL HANDLING CAPABILITY AT INPUT
CONSTANT INPUT AND OUTPUT IMPEDANCE WITH AGC
STABLE GAIN WITH SUPPLY VOLTAGE AND TEMPERATURE AT ALL LEVELS OF GAIN -

+15 V

+24 V

12V

5V

670 mW

—65°C to +150°C

—55°C to +125°C
0°C to +70°C

300°C

PHYSICAL DIMENSIONS
in accordance with JEDEC (T0O-116) outline

785
750

7&%&(\/\]

271
245

{025 R
NOM.

14
WA WY

065
045

a
i

015
MIN.
—t Seating
T Plane

095

065

011
009

375
NOM?

NOTES

All dimensions in inches

Leads are intended for insertion in hole
rows on .300"’ centers

They are puiposely shipped with ‘‘positive’’
misalignment to facilitate insertion

Board-driiling dimensions should equal your
practice for .020 inch diameter lead

Leads are tin-plated kovar

Package weight is 2.0 grams

ORDER PART NOS:U6A7757312
U6A7757393

OUTPUT 1
12

EQUIVALENT CIRCUIT

VEINPYT 2
110

ouTRUT 2
SHIELD 9§

J

7
Liw )

DECOUPLE

st L
1L

1.5kQ

DECOUPLE

6
6509

5 5
sk o W@
- b
i-)
"
INPUT 1 (1)
1 —e L
300 |30 300|300
sk 2 }oisk 3xq | sk 9 Faiske
DECOUPLE
2
35
AGe 1 s
30=ww—r1 2
B 9 2000 (T e 20a
13 25
e wa B3 328 | swi i we 6k

1509

AGC2

GROUND

CONNECTION DIAGRAM
(TOP VIEW)

INPUT 1 (+]

DECOUPLE

AGC 1

AGC 2

DECOUPLE

OUTPUT 24{-)

(=} INPUT 1

DECOUPLE

OUTPUT 1

vt

INPUT 2

SHIELD

(+) OUTPUT 2

Notes on following pages.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA757
Tp =+25°C, 312 GRADE
ELECTRICAL CHARACTERISTICS (V' = +12 V, unless otherwise specified)
TEST
PARAMETERS CONDITIONS IN. TYP. MAX. UNITS
CIRCUIT
Supply Current VAGC 1,2= 108V 1 13 17 mA
VaGCc 12=+30V - 17 20 mA
Internal Power Dissipation VaGc 1,2=108V 1 170 210 mw
VAGC12=+30V 200 240 mW
Voltage Gain at no Gain Reduction VAGC 1,2 = +0.8V, f =500 kHz 2 65 74 dB
VAGC 12=108V,f=10.7 MHz 2 60 70 dB
Voltage Gain at Partial Gain Reduction VaGc 1,2=+1.7V,f=500kHz 2 20 39 46 dB
VAGC 1,2=+1.7V,f=10.7 MHz 2 37 dB
Voltage Gain at Full Gain Reduction VaGge 12= +3.0 V, f =500 kHz 2 20 10 fe}:3
VAGC 1,2=+30V,f=10.7 MHz 2 1.0 8 dB
Current into either AGC Terminal VAGC12=+3.0V 1 15 50 kA
Gain Reduction Sensitivity Vagc1,2=+17 V, f = 500 kHz 2 50 dB/V
Input Voltage for —3 dB Limiting at Output VAGC 1,2 =108V, f=500 kHz 2 05 mV
Intermodulation Products Two-tone signal 2 —50 dB
f1 =500 kHz, eq = 100 mV
fo =510 kHz, ep = 100 mV
louT=1mAp-p
SECTION 1
Input Resistance at either Input Terminal Vagec 1 =108V, f=10.7 MHz 3.0 5.0 L)
‘ VAGC 1=+3.0V, f=10.7 MHz ‘ 45 ke
Input Capacitance at either Input Terminal VaGge 1 =108V, f=10.7 MHz 25 pF
VaGe 1=+3.0V,f=10.7 MHz 22 oF
Output Resistance VAGC 1 = +0.8V,f=10.7 MHz 100 - kQ
Vagc 1 =+3.0V,f=10.7 MHz 100 139/
Output Capacitance vVage 1 =+0.8V,f=10.7 MHz 26 pF
VaGge 1=+3.0V,f=10.7 MHz 2.2 pF
Forward Transadmittance Vagec 1 =108V, f=500 kHz 14 mmho
., Vage 1=+08V,f=10.7 MHz 13 mmho
Peak-to-Peak Output Current VaGc 1 =+3.0V, f=500 kHz 0.25 0.4 - mA
Output in full limiting o
Output Saturation Voltage louT=0.1 mA, Vagc 1 =+30V - 80 90 Volts
Noise Figure Rg=1.0k&, f=10.7 MHz 8.0 k ~ dB
Noise Figure Rg = 1.0 kQ, f = 500 kHz 8.0 dB
Interfering Signal Voltage at Input Carrier signal, fc = 500 kHz 15 mV.
for 1.0% Cross Modulation Interfering signal, fj = 510 kHz
loyT =05 mA p-p, VAGC 1 = +0.8V
SECTION 2
Input Resistance VAGc 2=108V,f=10.7 MHz 3.0 5.0 k&
Vagec2=+30V,f=10.7 MHz 45 k2
Input Capacitance Vage2=108V,f=10.7 MHz 25 pF
Vage2=13.0V,f=10.7 MHz 2.2 pF
Output Resistance at either Output Terminal Vagc2=108V,f=10.7 MHz 26 k2
VaGe 2=13.0V,f=10.7 MHz 20 kQ
Output Capacitance at either Output Terminal VaGge 2=+08V,f=10.7 MHz 2.2 pF
VaGe2=13.0V,f=10.7 MHz" 25 pF
Forward Transadmittance Vage 2=*0.8V, f =500 kHz 440 mmho
Vage 2=108V,f=10.7 MHz 280 mmho
Quiescent Output Current at either Output Terminal VaoGgc2=+3.0V ) 1.7 24 35 mA
Peak-to-Peak Current at either Output Terminal Vage 2 =+3.0V,f=500kHz 38 4.8 7.0 mA
Output in full limiting
Output Saturation Voltage at either loyT=1.0mA,VaGgc2=+30V 50 6.0 Volts
Output Terminal
Power Supply Sensitivity Vg=12Vto 15V
0 dB Gain Reduction 05 dB/V
30 dB Gain Reduction 038 dB/V
60 dB Gain Reduction 1.0 dB/V
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA757

Ta =+125°C, 312 GRADE

ELECTRICAL CHARACTERISTICS (V' = +12 V, unless otherwise specified)

TEST
PARAMETERS CONDITIONS MIN. TYP. MAX. UNITS
CIRCUIT
Supply Current VAGC 12=+08V 1 14 17 mA
VAGC 1,2=+3.0V 17 20 mA
Internal Power Dissipation VaGe 12° +08V 1 170 210 mw
VAGC 1.2 =+3.0V 200 240 mwW
Voltage Gain at no Gain Reduction VAGC 1,2 =108V, f =500 kHz 2 55 71 dB
VAGC 12 =+08 V,f=10.7 MHz 2 62 dB
Voltage Gain at Partial Gain Reduction Vagc 1,2=*1.7V,f=500kHz 2 35 dB
Voltage Gain at Full Gain Reduction VaGe 1,2 =+3.0V, f=500 kHz 2’ 2.0 15 dB
VaGc 12 =130V, f=10.7 MHz 2 -1.0 dB
Current into either AGC Terminal VaGgec 1,2 =%3.0V 1 15 50 uA
SECTION 1
Peak-to-Peak Output Current VaGC 1 =+3.0V, f =500 kHz 0.2 0.4 mA
Qutput in full limiting
Output Saturation Voltage louT=0.1mA,VaGge 1 =+3.0V 80 94 Volts
SECTION 2
Quiescent Output Current at either Output Terminal Vaggc 2=+3.0V 1.7 28 3.5 mA
Peak-to-Peak Current at either Output Terminal Vage 2 =+3.0V, f=500 kHz 38 56 70 mA
Output in full limiting
Output Saturation Voltage at either louT=10mA,Vagc2=+30V 60 70 Volts
Output Terminal
Ta =-55°C, 312 GRADE
ELECTRICAL CHARACTERISTICS (V* = +12 V, unless otherwise specified)
TEST
PARAMETERS CONDITIONS IN. TYP. MAX. UNITS
. CIRCUIT
Supply Current VaGgec 12=108V 1 10 17 mA
VAGC 12=13.0V 14 20 mA
Internal Power Dissipation VaGC12°= +0.8V 1 120 210 mwW
VaGC 1,2=+30V 170 240 mwW
Voltage Gain at no Gain Reduction VaGec 1,2 =+0.8V, =500 kHz 2 55 68 dB
‘VaGC 1,2=108V,f=10.7 MHz 2 64 dB
Voltage Gain at Partial Gain Reduction VaGc 1,2=+1.7 V, f=500 kHz 2 28 dB
Voltage Gain at Full Gain Reduction VaGe 1,2 =13.0V, f=500 kHz 2 20 15 dB
VAGC 12 =+3.0V,f=10.7 MHz 2 -3.0 dB
Current into either AGC Terminal VaGc 12=+30V 1 30 70 BA
SECTION 1
Peak-to-Peak Output Current Vage 1 =+3.0V, f=500 kHz 0.2 04 mA
Output in full limiting
Output Saturation Voltage louT=0.1mA, Vagc 1 =+30V 80 9.0 Volts
SECTION 2
Quiescent Output Current at either Output Terminal Vagc 2=+30V 1.0 1.7 35 mA
Peak-to-Peak Current at either Output Terminal VAGC 2=+3.0V, f=500 kHz 23 34 70 mA
Output in full limiting
Output Saturation Voltage at either louT=10mA,VaoGgc 2=+30V 40 6.0 Volts

Qutput Terminal
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA757

ELECTRICAL CHARACTERISTICS (V* = +12 V, Tp = +25°C, unless otherwise specified)

393 GRADE

PARAMETERS CONDITIONS TEST MIN. TYP. MAX. UNITS
CIRCUIT
Supply Current Vagc12=+10V 1 14 17 mA
VAGC 12=+3.0V 18 22 mA
Internal Power Dissipation VaGgc12=+10V 1 170 210 mwW
VAGC 12=+3.0V 220 270 mwW
Voltage Gain at no Gain Reduction VAGC 1,2=11.0V, =500 kHz 2 65 74 dB
. VAGC 1,2=+1.0V,f=10.7 MHz 2 60 70 d8
Voltage Gain at Partial Gain Reduction VAGC 1,2 =11.7 V, f=500 kHz 2 20 39 46 dB
VaGc 1,2=+1.7V,f=10.7 MHz 2 37 dB
Voltage Gain at Full Gain Reduction VaGgc 1,2 =+3.0V, f=500 kHz 2 2.0 10 dB
VAGC 1,2=+3.0V,f=10.7 MHz 2 1.0 8 dB
Current into either AGC Terminal Vagc1,2=*30V : 1 15 50 MA
Gain Reduction Sensitivity VAGC 1,2 = +1.7 V, =500 kHz 2 50 dB/V
Input Voltage for —3 dB Limiting at Output VaGc 1,2=*1.0V, f =500 kHz 2 05 mV
Intermodulation Products Two-tone signal 2 —-50 dB
f1.=500 kHz, eq = 100 mV
fo =510 kHz,e9 =100 mV
loyT =1 mAp-p
SECTION 1
Input Resistance at either Input Terminal Vagec 1 =+1.0V,f=10.7 MHz 3.0 5.0 kQ
VaGc 1 =+3.0V,f=10.7 MHz 45 kQ
Input Capacitance at either Input Terminal Vage 1 =+1.0V, f=10.7 MHz 25 pF
VaGe 1 =+30V,f=10.7 MHz 2.2 pF
Output Resistance Vage 1 =110V, =107 MHz 100 k2
VaGe 1 =130V, f=10.7 MHz 100 kQ
Output Capacitance Vage 1 =+1.0V,f=10.7 MHz 2.6 pF
Vage 1=+3.0V,f=10.7 MHz 2.2 pF
Forward Transadmittance Vagec 1 =110V, f=500kHz 14 mmho
Vage 1=+1.0V,f=10.7 MHz 13 mmho
Peak-to-Peak Output Current Vage 1 =13.0V, f =500 kHz .25 04 mA
Output in full limiting
Output Saturation Voltage louT =0.1mA, VaoGgc 1 =+3.0V 8.0 90 Volts
Noise Figure Rg=1.0kQ,f=10.7 MHz 8.0 dB
Noise Figure Rg=1.0 k2, f =500 kHz 8.0 dB
Interfering Signal Voltage-at Input Carrier signal, fc = 500 kHz 15 mV
for 1.0% Cross Modulation Interfering signal, fj =510 kHz ‘
louT=05mAp-p,Vage 1= t1.0V
SECTION 2
Input Resistance Vagec2=+1.0V,f=10.7 MHz 3.0 5.0 kQ
VaGge 2 =+3.0V,f=10.7 MHz 45 kQ
Input Capacitance Vage 2=1+1.0V,f=10.7 MHz 25 pF
VaGge 2=+3.0V,f=10.7 MHz 22 pF
Output Resistance at either Output Terminal VaGge2=+1.0V,f=10.7 MHz 26 kQ
VaGge 2=+43.0V,f=10.7 MHz 20 k&
Output Capacitance at either Qutput Terminal Vage 2 =+1 0V, f=10.7 MHz 2.2 pF
Vage 2 =+3.0V,f=10.7 MHz 25 pF
Forward Transadmittance Vagc2=+1.0V,f=500kHz 440 mmho
VaGge 2 =+1.0V,f=10.7 MHz 280 mmho
Quiescent Qutput Current at either Output Terminal Vagc 2 =+30V 1.7 2.4 3.5 mA
Peak-to-Peak Current at either Output Terminal Vage 2 =1+3.0V,f=500kHz 338 48 7.0 mA
Output in full limiting
Output Saturation Voltage at either louT=1.0mA, Vagc 2=1+3.0V 50 6.0 Volts
Qutput Terminal
Power Supply Sensitivity Vg=12Vto15V
0 dB Gain Reduction 05 dB/V
30 dB Gain Reduction 08 dB/vV
60 dB Gain Reduction 1.0 dB/vV
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA757

TYPICAL PERFORMANCE CURVES
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA757

TEST CIRCUIT 1

? +12V
0.1 uF
] H It
T onuF -|—0.1uF - Toi uF -
14 13 12 1 10 9 8
TOP VIEW

0.1 uF

—
I -

TEST CIRCUIT 2

Q +H2V
1 0.1 4F
H H
L l 1.0k S 3 'j:- L 3soe
FOtuF m0apf | T IO.luF
T = -
14 13 12 1 10 9 8 |
1
1
'
TOP VIEW 2 1.0
K2
1
1
]
1
1 2 3 4 5 6 7 ]
1 L
SR0.1pF =01 4F 0.1 1F
I I 0.1 4F
= = = 1
VAGe OUTPUT

NOTE

For 10.7 MHz measurements, interstage
capacitance and Section 2 output
capacitance are tuned out.

Pin 9 should be connected to GND

NOTES

1. For supply voltages less than +12 V, the absoluteo maximum v%ltage at either AGC terminal is equal to the supply voltage.
2. Rating applies to ambient temperatures up to 70 C. Above 70" C ambient derate linearly at 8.3 mW/ C.
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nA760

HIGH SPEED DIFFERENTIAL COMPARATOR

GENERAL DESCRIPTION — The uA760 is a differential voltage comparator offering considerable
speed improvement over the uA710 family and operation from symmetric supplies of from 4.5 volts
to £6.5 volts. Complementary outputs are TTL compatible with a minimum sink capability of two

gate loads.

GUARANTEED HIGH SPEED

HIGH SENSITIVITY

ABSOLUTE MAXIMUM RATINGS
Positive Supply Voltage
Negative Supply Voitage
Peak Output Current
Differential Input Voltage
Input Voltage

Internatl Power Dissipation (Note 1) Metal Can

Operating Temperature Range
Military (312 Grade)
Commercial {393 Grade)

Storage Temperature Range
Metal Can and DIP
Mini DIP

GUARANTEED DELAY MATCHING ON BOTH OUTPUTS
COMPLEMENTARY TTL COMPATIBLE OUTPUTS

USES STANDARD SUPPLY VOLTAGES

+8 V
-8V

10 mA
5V
tVg
500 mw
670 mW

310 mW

-55°C to 125°C
0°C to 70°C

-65°C to 150°C
-55°C to 125°C

EQUIVALENT CIRCUIT

VWA

Rig
S
S 6200 S

INPUT 1 Q@1

INPUT 2

OUTPUT 1

—_ ———QoutruT2

Rs R7 R
35082 3500 3502 1002

GROUND

FAIRCHILD LINEAR INTEGRATED CIRCUITS

CONNECTION DIAGRAM

8 LEAD METAL CAN
(TOP VIEW)

ORDER PART NOS.: PRODUCT CODE
U5B7760312
U5B7760393

14 LEAD DIP
(TOP VIEW)

ORDER PART NOS.: PRODUCT CODE

U6A7760312
UBA7760393
MINI DIP
(TOP VIEW)

ne [ s[_]v*

22 7[_Jor

p1[]s s[_Jor2

v [ s ]eND

ORDER PART NO.: PRODUCT CODE
U9T7760393

Notes on following pages.




FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA760

312 GRADE

ELECTRICAL CHARACTERISTICS (Vg = +4.5V t0 6.5V, Tp = -55°C to +125°C, Tp = 25°C for typical figures unless otherwise specified.)

PARAMETER TEST CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rg <2000 1.0 6.0 mV
Input Offset Current 0.5 75 nA
Input Bias Current 8.0 60 MA
Output Resistance VouTt = VOH 100 2
Response Time Note 2, Tp = 25°C 18 30 ns
Note 3, Tp = 25°C 25 ns
Note 4 16 ns
Response Time Difference betweenVoutputs
tpd+1 — tpd-2 Note 2, Tp =25°C " 6.0 ns
tod+2 — tpd—1 Note 2, Tp =25°C 50 ns
tod+1 — tpd+2 Note 2, Tp = 25°C 7.5 ns
tod—1 — tpd-2 Note 2, Tp =25°C 75 ns
Input Resistance f=1MHz 12 k&
Input Capacitance f=1MHz 8.0 ’pF
Average Temperature Coefficient Rg =508, Tp = -55°Cto Tp = +125°C 3.0 uv/°C
of Input Offset Voltage
Average Temperature Coefficient Ta =25°CtoTp = +1256°C 20 nA/°C
of Input Offset Current TA=25°CtoTp = -55°C 7.0 nA/°C
Input Voltage Range Vg = 6.5V 4.0 +45 -V
Differential Input Voltage Range 5.0 \
Positive Output Level 0< IpyT £5.0mA
Vg = 5.0V 24 3.2
louT =80 KA, Vg = x4 5V 24 3.0 \
Negative Output Level ISINK = 3.2 mA 0.25 0.4 v
Positive Supply Current Vg =%6.5V 18 32 mA
Negative Supply Current Vg = +6.5V 9.0 16 mA
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « pA760

393 GRADE

ELECTRICAL CHARACTERISTICS (Vg = +4.5V to +6.5V, Tp = 0°C to +70°C, T = 25°C for typical figures unless otherwise specified.)

PARAMETER TEST CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rg < 2000 1.0 6.0 mV
Input Offset Current 0.5 ' 75 HA
Input Bias Current 8.0 60 MA
Output Resistance VouT = VOH 100 Q
Response Time Note 2, Ta = 25°C 18 30 ns
Note 3, Tp = 25°C 25 ns
Note 4 16 ns
Response Time Difference between outputs
tpd+1 — tpd-2 Note 2, Tp =25°C 5.0 ns
tpd+2 ~ tpd-1 Note 2, Tp = 25°C 5.0 ns
tpd+1 — tpd+2 Note 2, Tp = 25°C 10 ns
tpd-1 — tpd-2 Note 2, Ta = 25°C 10 ns
Input Resistance f=1MHz 12 k&
Input Capacitance f=1MHz 8.0 pF
Average Temperature Coefficient Rg =500, Tp =0°CtoTa =+70°C 3.0 wv/°C
of Input Offset Voltage
Average Temperature Coefficient Ta=25°CtoTp =+70°C 5.0 nA/°C
of Input Offset Current Tao=25°CtoTp=0°C 10 nA/°C
Input Voltage Range Vg = £6.5V +4.0 +4.5 v
Differential Input Voltage Range 5.0 \"
Positive Output Level 0<IlpuT <5.0mA
Vg = 5.0V 24 3.2
louT =80 LA, Vg =45V 25 3.0 \Y
Negative Output Level IsINK = 3.2 mA 0.25 0.4 \
Positive Supply Current Vg = +6.5V 18 34 mA
Negative Supply Current Vg = 6.5V 9.0 16 mA

NOTES

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can and 8.3 mw/°c

for the Ceramic DIP.

pON

threshold.

Response time measured from the 50% point of a 30 mVp-p 10 MHz sinusoidal input to the 50% point of the output.
Response time measured from the 50% point of a 2 Vp-p 10 MHz sinusoidal input to the 50% point of the output.
Response time measured from the start of a 100 mV input step with 5 mV overdrive to the time when the output crosses the logic
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA760

VOLTAGE GAIN — V/V

RESPONSE TIME FOR
VARIOUS INPUT OVERDRIVES
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA760

RISE TIME - ns

TYPICAL PERFORMANCE CURVES (Cont.)

RISE TIME AS A FUNCTION

FALL TIME AS A FUNCTION

INPUT BIAS CURRENT AS A

FUNCTION OF DIFFERENTIAL A FUNCTION OF

COMMON MODE RANGE AS

OF CAPACITIVE LOAD OF CAPACITIVE LOAD INPUT VOLTAGE SUPPLY VOLTAGE
20 - T
Ve- kv % T 17 ° T T 8 I T oec
Ta = 25°C Vs = t5v Vg = 165V A
» Ta=25°C 1 2 lme -4 . {
2 Lt
/ L1 %, 7
/ 7 < 12 — N 2
2 ) 2 ) '8, ':>l 2 /i
i / 2 0 > 2 /
/ 2 4 5 w
15 = 3 8 g o
/( 3 i 2 s
= // @ g 3
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5 " : 5 = B2 HATEO -4 <
HA760 uA760 2 |
\ 3 \\
0 o wA760
o 5 10 50 100 200 ! 5 10 50 100 200 0 10 20 30 40 50 60 70 80 90 100 44z 5.0 155 6.0 6.5
CAPACITIVE LOAD ~ pF CAPACITIVE LOAD - pF DIFFERENTIAL INPUT VOLTAGE - mv SUPPLY VOLTAGE — V
APPLICATIONS

Pin numbers shown are only for Metal Can and Mini-DIP.

FAST POSITIVE PEAK DETECTOR

LEVEL DETECTOR WITH HYSTERESIS

100 k€2

OuTPUT

OUTPUT

ZERO CROSSING DETECTOR

v

5 ke
oot FD600 0F
N7
] | NS ouTPUT
100 pF uA760
QUTPUT
37
]
—
15 bF
504 500 10 2 3005

ke

3 >
1 k!li TkS2

Total delay = 30 ns
Input frequency = 300 Hz to 3 MHz
Minimum input voltage = 20 mVp-p

LINE RECEIVER WITH HIGH COMMON MODE RANGE

Rg
3 7
ouTPUT
#A760
OUTPUT

INPUT
P Ry
500

INPUT =—AAA
A R 170
s — 500
Rs
Common mode range = +4 x 50 \%

R
Differential Input sensitivity = 5 x Eg mV

P1 must be adjusted for optimum common mode rejection.
For Rg = 20092

Common mode range = +16V
Sensitivity = 20 mV

HIGH SPEED 3-BIT A/D CONVERTER

\7 oP1

MATEO

z
S
c
3

IP1 3

=
7]
@

L]l
1l

S0 po 2

6 OP2

14x 9002
\7 oe 172 x 9004
uA7eo>

6 OP2
150 k&Y

= 1000
P13

I

14 %9002

1/4 x 9002

]

1/2 x 9004

ﬁ
»
@

a1l

7 OP1
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/e opP2
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L
500 % 3500

15V

Input voltage range: 3.5V
Typical conversion speed: 30 ns
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uA767
FM STEREO MULTIPLEX DECODER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION—The uA767 is a monolithic FM Stereo Multiplex Decoder System con-
structed on a single silicon chip using the Fairchild Planar* Epitaxial Process. This integrated,circuit
accomplishes the demodulation of a Stereo Multiplex Signal into the Right and Left audio channels
while inherently suppressing SCA frequency components. Internal provision is made for driving an
external stereo mode indicator lamp. The excellent performance, wide supply range and fow external
parts requirement makes the uA767 suitable for all line-operated and automotive FM Stereo Multiplex
applications. For Stereo Decoding including interstation audio muting and stereo/mode switching, see

the uA729 and uA732 data sheets. See Note 1.

45 dB CHANNEL SEPARATION

OPERATION WITH 8 V TO 14 V SUPPLIES

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Note 2)
Voltage at Stereo Lamp Driver Terminal

Current into Stereo Lamp Driver Terminal {Note 3)

Internal Power Dissipation
Ceramic DIP
Silicone DIP

Operating Temperature Range

Storage Temperature Range  9A Package
6A Package

Lead Temperature (Soldering, 10 seconds) 9A Package
(Soldering, 60 seconds) 6A Package

55 dB STORECAST REJECTION WITHOUT SCA FILTERS
HIGH-CURRENT STEREO INDICATOR LAMP DRIVER

+15 V
+22V

100 mA

670 mW

340 mW

0°C to + 70°C
-55°C to + 125°C
-65°C to + 150°C
+260°C

+300°C

BLOCK DIAGRAM

1
!

i

! Audio

: Preamp

l

MPX INPUT >—3¢-———

P

kHz
FILTERS

RIGHT OUTPUT

LEFT OUTPUT

10

B G T ¢

PHYSICAL DIMENSIONS
In accordance with JEDEC (TO-116) outline
14 LEAD SILICONE DUAL IN-LINE

760
745

MAANANA

Seating i

Plane 180
110 037
090 025

™ STANDOFF
IDTH

X - st L—“J,’;—J

ORDER PART NO. U9A776739%4

In accordance with JEDEC (TO-116) outline
14 LEAD CERAMIC DUAL IN-LINE
T

H?H\HHJ\H\;’HHH
1

025 R
NOM.

8 1
VYNV Y VY 310
1 e _

e

MIN.
Seating

] T Plane
009
| 095 Li‘m
065 NOM

ORDER PART NO. U6A7767394

011

NOTES:

All dimensions in inches

Leads are intended for insertion in
hole rows on .300” centers. They
are purposely shipped with ‘‘posi-
tive’’ misalignment to facilitate
insertion )

Board-drilling dimensions should
equal your practice for .020 inch
diameter fead

Leads are tin-plated kovar

Package weight is 0.9 gram for A

2.0 gram for 6 A package

CONNECTION DIAGRAM
(TOP VIEW)

DECOUPLING

38kHz FILTER
RIGHT QUTPUT
LEFT OUTPUT
38kHz FILTER BIAS
v+

N.C.

19kHz FILTER T 1
19kHz FILTER [ 2
MPX INPUT L] 3

Notes on following page.

157

*Planar is a patented Fairchild proéess.



FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA767

SEPARATION ~ dB

ELECTRICAL CHARACTERISTICS (T, = 25°C, V* =+ 12V, 200 mV RMS Standard Stereo Multiplex signal applied to Input, unless other-

wise specified (Note 4). Refer to Test Circuit of Figure 1.)

PARAMETER MIN. TYP. MAX. UNITS
Supply Current R ) 12 18 mA
Input Resistance 12 20 k&2
Stereo Separation .
=100 Hz 40 dB
f=1kHz 30 45 dB
f=10kHz 20 40 dB
Channel Balance (Monaural Input) 0.2 dB
Total Harmonic Distortion 0.5 1.0 %
Voltage Gain 1.0 \AY
67 kHz Storecast Rejection (Note 5) 55 dB
19 kHz Pilot Level Required at Input for: v
Stereo Indicator Lamp on 12 22 mV RMS
Stereo Indicator Lamp off . 4.0 8.0 mV RMS

High Frequency Audio Components in Left and
Right Outputs (dB below 1 kHz output)

19 kHz 30 dB
38 kHz 25 dB
NOTES:

(1) The uA767 is a plug-in replacement for the MC1307.

(2) Power supply transients up to 22V are permissible for periods of 15 seconds. However, extended operation at voltages greater than 15V

should be avoided as the maximum allowable internal power dissipation for this device may be exceeded.
(3) Rating applies to steady state current. Maximum permissible surge current during turn-on of the Stereo Indicator Lamp is 500 mA.

(4) ““Standard Stereo Multiplex Signal’’ here refers to a 200mV RMS (0.56V p-p) composite stereo signal including 10% pilot with L=1

and R = 1 as described in the FCC Rules on FM Broadcasting.

(5) Measured with a stereo composite signal consisting of 80% stereo, 10% pilot and 10% SCA as defined in the FCC Rules on FM Broadcasting.

TYPICAL PERFORMANCE CURVES

1 kHz SEPARATION 1 kHz SEPARATION
SEPARATION VERSUS VERSUS COMPOSITE 1 kHz DISTORTION VERSUS VERSUS POWER
AUDIO FREQUENCY INPUT VOLTAGE INPUT VOLTAGE SUPPLY VOLTAGE
o | |2|5 . 8 T T T 80 T T
Ty =25 T4=25°C Ty=25°C Tp=B°C
- vre iy k‘/&’ 1V w2 v B ggolrﬁ%k;nznssws £O INPUT (NOTE 4)
0 200 mV RIS STEREO SiGAL (NOTE 0 0 Lt 7 10z o & %o Lt 10 wonauRa oR stc0 it ) o
g " :
Y e % 40— ——— S 2.0 g )
B : g
2 2 Z 10 Y
wAter wars g /// e wATe
[
0 0 0 L 0
0.01 0.5 0.1 0.2 05 1.0 20 5.0 10 0 10 w0 0 a0 S0 0 W a0 W a0 50 8 10 12 1 16
FREQUENCY - kHz STEREQ INPUT VOLTAGE - mV RMS INPUT VOLTAGE - mV RMS POWER SUPPLY VOLTAGE - VOLTS
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA767

(LA767 FM STEREO MULTIPLEX DECODER TEST CIRCUIT AND TYPICAL APPLICATION

RIGHT QUTPUT LEET OUTPUT Vs ez
+]
C3, 0.0022 7 7
110.0022F
38 kHz it T T
FILTER
L 3,940 T 0020 T 3,062
MN — -
3! +J;OuF 4.7k [ |_J—| [ [ ]
Ta :I: 14 13 12 11 10 98
- S o
) 767
) HA LAMP
G (GE # 756 OR
= 1L EQUIVALENT)
0.01 uF SEE NOTE
2 3 4 5 6 7
{T9kHz FILTER \_'_l L‘J Lrj
HO.OSuF "~
5.0pF
th ’
MPX INPUT
T TokAz FILTER
Fig. 1

NOTES:

(1) Capacitors C,, C,, and C; should be polystyrene or mylar.
(2) Coils L, and L, are 7.0 mH nominal with Q, = 60 (Miller #1361 or equivalent).

(3) Coil L, is 8.0 mH nominal with Q, = 80, tapped at 10:1 turns ratio. (Miller #1362 or equivalent).
(4) Resistor R, can be increased (or decreased) in value to increase (or decrease) the 19k Hz sensitivity.

Q

Q3

Q

Qg

Q;

MA767 FM STEREO MULTIPLEX DECODER EQUIVALENT CIRCUIT

38kHz
FILTER MPX_ 19kHz  19kHz 38kH2z RIGHT LEFT
v+ BIAS INPUT  FILTER  FILTER FILTER ouTPUT OUTPUT
@ @ )16 }{OR (O i@ ® ®
SRy R2 Rg Ry3
313k 200Q 10kQ 1xQ
Qg Q13 Q12
1
b Q0 Q20 Q23
LN ‘)011 ._K Q18 Q) Q22
ANA R .
R3 Re 10
Qg S e 2.5k
5kQ Qp Q15
R11
2.5k Q9| ]
R7
W K Q24 Q25
5k Ris  Rie
Q16 1kQ  1kQ
$Ra 3Rs Rg shi2 Riag SRy
6kQ 1 6KkQ 6kQ 960Q Q; |25k 1 > 310Q
(DSTEREO
Ri9g R204 5 LAMP
5kQ S o3 DRIVER
2k 026 Q7L 0,g| Q29 Q30
DECOUPLING 07—
Rig Ry o
5000 2 GND
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HA776

MULTI-PURPOSE PROGRAMMABLE OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

DESCRIPTION — The uA776 Programmable Operational Amplifier is constructed on a single silicon
chip using the Fairchild Planar* epitaxial process. High input impedance, low supply currents, and low
input noise over a wide range of operating supply voltages coupled with programmable electrical
characteristics result in an extremely versatile amplifier for use in high accuracy, low power consump-
tion analog applications. Input voltage and current noise, power consumption, and input current can
be optimized by a single resistor or current source that sets the chip quiescent current for nano-watt
power consumption or for characteristics similar to the uA741. Internal frequency compensation,
absence of latch up high slew rate and short circuit current protection assure ease of use in long time
integrators, active filters, and sample and hold circuits.

MICROPOWER CONSUMPTION

+1.2V to :18V OPERATION

NO FREQUENCY COMPENSATION REQUIRED
LOW INPUT BIAS CURRENTS

WIDE PROGRAMMING RANGE

ABSOLUTE MAXIMUM RATINGS
Supply Voltage +18 v
Internal Power Dissipation (Note 1)

HIGH SLEW RATE

LOW NOISE

SHORT CIRCUIT PROTECTION
OFFSET NULL CAPABILITY
NO LATCH uP

Metal Can 500 mW-

Ceramic DIP 670 mW
Silicone DIP 340 mW:
Mini DIP 310 mW.
Differential Input Voltage 30V
Input Voltage (Note 2) 16 Vv
Voltage Between Offset Null and V- 05V
IsgeT (Maximum Current at IggT) + 200 A
VgeT (Maximum Voltage to Ground at IggT) (V' =1.0V) SVggT<sV*
Storage Temperature Range
Metal Can, Ceramic DIP -65°C to +150°C
Mini DIP and Silicone DIP ~55°C to +125°C
Operating Temperature Range
Mititary (312 Grade) -55°C to +125°C
Commercial (393 Grade) 0°Cto +70°C
Lead Temperature (Soldering, 60 seconds)
Metal Can, Ceramic DIP 300°C
Mini DIP and Silicone DIP 260°C
Qutput Short-Circuit Duration (Note 3) Indefinite
EQUIVALENT CIRCUIT Iset
Q7 JQ13 ) v
0141)_;46015 leL/‘}— Q2 Q
Q23
INVERTING NON INVERTING R3 Ra
"ol R R 20 500
a1 | K o
—AM——0 OUTPUT
i Q22 R, Rg
Qf’;i < % | 1000 3 1009
‘ "’07 Rg
OFFSET | TF?SET ™ 50Q
NULL NULL I Qg 024}_
10k2SRy RaZioke )
Q19 Qi Q20 o0
A L e

CONNECTION DIAGRAMS
8 LEAD METAL CAN

(TOP VIEW)

O]
OFFSET NULo
INVERTING INPUT .F> O ouTPUT
FFSET NULL
O

PRODUCT CODE
ORDER PART NOS: U5B7776312
U5B7776393

NON-INVERTING
INPUT

14 LEAD DIP

(TOP VIEW)

INC.
Inec.
2] 'ser
Jv+
[[Joutput

[ ]oFFSET NULL

DNC

N.C.

N.C

OFFSET NULL
INVERT INPUT
NON-INVERT

INPUT
v—

NC

ORDER PART NOS:
FOR CERAMIC DIP : PRODUCT CODE

UBA7776312
U6A7776393

FOR SILICONE DIP: PRODUCT CODE
U9A7776393

MINI DIP

(TOP VIEW)

OFFSET NULL ~

INVERT iNPUT
NON-INVERT
\NPUT:

v-

8 'seT
733v+

6 JouTPyT
5 [JOFFSET NULL

PR —

PRODUCT CODE:
ORDER PART NO.:  U9T7776393

Notes on following page.

*Planar is a patented Fairchild process.




FAIRCHILD LINEAR INTEGRATED CIRCUITS ® uA776

+3 VOLT OPERATION FOR 312 GRADE

ELECTRICAL CHARACTERISTICS (T p = 25°C, Unless Otherwise Specified)

ISET = 1.5pA ISET = 15kA
PARAMETERS CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. UNITS
Input Offset Voltage Rg<10kQ 2.0 5.0 2.0 5.0 mV
Input Offset Current 0.7 3.0 2.0 15 nA
Input Bias Current : 2.0 75 15 50 nA
Input Resistance 50 5.0 MQ
Input Capacitance 2.0 2.0 pF
Offset Voltage Adjustment Range 9.0 18 mV
Large Signal Voltage Gain RL=75kQ, VouT=t1V 50k 200k A%
Ry =5k, VoyT=21V 50k 200k A%
Output Resistance 5k 1k Q
Output Short-Circuit Current 2.0 5.0 mA
Supply Current 13 20 100 130 MA
Power Consumption 78 120 600 720 uW
Transient Response (unity gain) Vin = 20mV, R > 5k, C_ =100pF
Risetime 3.0 0.6 us
Overshoot 0 5 %
Slew Rate RL>5kQ 0.03 0.35 V/us
The following specifications apply for —55°C < Tp < 125°C
Input Offset Voltage Rg<10kQ2 6.0 6.0 mV
Input Offset Current Ta =+125°C 5.0 15 nA
Ta=-55°C 10 40 nA
Input Bias Current Ta=+125°C 75 50 nA
Ta=-55°C 20 120 nA
Input Voltage Range +1.0 +1.0 \Y
Common Mode Rejection Ratio Rg<10kQ 70 86 70 86 dB-
Supply Voltage Rejection Ratio Rg<10kQ 25 150 25 150 uVv/iv
Large-Signal Voltage Gain RL>75kQ, VoyT=t1V 25k 7Y
RL>5kS2, VoyT=t1V 25k VIV
Output Voltage Swing RL>75k82 +2.0 +2.4 \
RL>5kQ £1.9 2.1 \Y
Supply Current 25 1356 MA
Power Consumption 150 750 uW
NOTES

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mwW/°C for Metal Can, 8.3 mwW/°C for

the Ceramic DIP, 6.3 mW/°C for the Silicone DIP and 5.6 mW/°C for the Mini DIP package.
2. For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.

3. Short circuit may be to ground or either supply. Rating applies to +125 C case temperature or +75°C ambient temperature for

ISET <30 uA.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ® uA776

+15 VOLT OPERATION FOR 312 GRADE

ELECTRICAL CHARACTERISTICS (T A = 25°C, Unless Otherwise Specified)

IseT = 1.60A ISET = 15uA

PARAMETERS CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. UNITS
Input Offset Voltage Rg<10kQ2 2.0 5.0 2.0 5.0 mV
Input Offset Current Rg<10k$2 0.7 3.0 2.0 15 nA
Input Bias Current 2.0 7.5 15 50 nA
Input Resistance 50 5.0 MQ
Input Capacitance 20 2.0 pF
Offset Voltage Adjustment Range 9.0 18 mV
Large-Signal Voltage Gain Ry >75k2, VouT =10V 200k 400k VIV

R >5k&, VouT =10V 100k 400k VIV
Output Resistance 5.0k 1.0k Q
Output Short-Circuit Current 2.0 10 mA
Supply Current 20 25 125 150 MA
Power Consumption 0.75 4.5 mW
Transient Response (unity gain) VIN=20mV, R >5kQ, C <100pF

Risetime 1.6 0.35 us
Overshoot 0 10 %

Slew Rate RL>6kQ 0.1 038 V/us
Output Voltage Swing R =75k +12 +14 \Y)

R =>5kQ +10 13 Y

The following specifications apply —55°C<TA< +125°C

Input Offset Voltage Rg<10k$ 6.0 60  mv
Input Offset Current Ta =+125°C 5.0 15 nA

Ta = —55°C 10 40 nA
input Bias Current Ta=+125°C 75 50 nA

Ta=-55°C 20 120 nA
Input Voltage Range +10 +10 \
Common Mode Rejection Ratio Rg<10k2 70 20 70 90 dB
Supply Voltage Rejection Ratio Rs<10kQ 25 150 25 150 uv/iv
Large-Signal Voltage Gain RL>75k&2, VoyT=t10V 100k 75k VIV
Output Voltage Swing R >75kQ +10 +10 \%
Supply Current 30 170 MA
Power Consumption 0.9 5.1 mW
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e 4 A776

13 VOLT OPERATION FOR 393 GRADE

ELECTRICAL CHARACTERISTICS (Ta = 256°C, Unless Otherwise Specified)

ISET = 1.5uA ISET = 15MA
PARAMETERS CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. UNITS
Input Offset Voltage Rg<10kQ 2.0 6.0 20 6.0 mV
Input Offset Current 0.7 6.0 2.0 25 nA
Input Bias Current 2.0 10 15 50 nA
Input Resistance 50 5.0 MQ
Input Capacitance 2.0 2.0 pF
Offset Voltage Adjustment Range 9.0 18 mV
Large-Signal Voltage Gain RL>75k2, VoyuT=t1V 25k 200k VIV
RL>5k$2, VoyuT=21V 25 k 200k ‘2%
Output Resistance 5.0 1.0 k2
Qutput Short-Circuit Current 20 5.0 mA
Supply Current ‘ 13 20 100 130 uA
Power Consumption 78 120 600 720 uW
Transient Response {unity gain) VIN = 20mV, R|_>5kQ, Cy = 100pF
Risetime 3.0 0.6 us
Overshoot 0 5 %
Slew Rate R >5kQ ) 0.03 0.35 V/us
The following specifications apply for 0°C<Tp<+70°C F
Input Offset Voltage Rg<10k&2 75 7.5 mV
Input Offset Current Ta = +70°C 6.0 25 nA
Ta=0°C 10 40 nA
Input Bias Current Ta =+70°C 10 50 nA
Ta=0°C 20 100 nA
Input Voltage Range +1.0 +1.0 \Y
Common Mode Rejection Ratio Rg<10k2 70 86 70 86 dB
Supply Voltage Rejection Ratio Rg<10k& 25 200 25 200 uV/v
Large-Signal Voltage Gain RL=>75kQ, VoyuT=t1V 25k V/V
R >5k2, VoyT=¢1V 25k \7AY%
Output Voltage Swing RL>75k& +2.0 +2.4 \%
Ry =5k £2.0 +2.1 \
Supply Current 25 135 MA
Power Consumption 150 750 uw
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ® uA776

15 VOLT OPERATION FOR 393 GRADE

ELECTRICAL CHARACTERISTICS (T 5 = 25°C, Unless Otherwise Specified)

ISET = 1.6uA ISET = 15uA
PARAMETERS CONDITIONS MIN, TYP. MAX. MIN. TYP. MAX. UNITS
Input Offset Voltage Rg<10kQ 2.0 60 20 60 mv
Input Offset Current 0.7 6.0 2.0 25 nA
Input Bias Current 2.0 10 15 50 nA
Input Resistance 50 5.0 MQ
Input Capacitance 2.0 2.0 pF
Offset Voltage Adjustment Range 9.0 18 mV
Large-Signal Voltage Gain RL>75k$2, VoyT=+10V 50k 400k VIV
Ry >5kQ, VoyT=t10V 50k 400k VIV
Output Resistance 5.0 1.0 k2
Output Short-Circuit Current 20 10 mA
Supply Current 20 30 125 160 uA
Power Consumption 0.9 4.8 mW
Transient Response (unity gain) VN = 20mV, Ri_>5k$2, C| <100pF
Risetime 1.6 0.35 us
Overshoot 0 10 %
Slew Rate R >5kQ 0.1 0.8 V/us
Qutput Voltage Swing RL=>75kQ +12 +14 \"
RL>5kQ +10 +13 \%
The following specifications apply to 0°C<TA< +70°C
Input Offset Voltage Rg<10kQ 7.5 75 mV
Input Offset Current Ta = +70°C 6.0 25 nA
Tp=0°C 10 40 nA
Input Bias Current Tp =+70°C 10 50 nA
Tap=0C 20 100 nA
Input Voltage Range +10 +10 \
Common Mode Rejection Ratio Rg<10kQ 70 20 70 90 dB
Supply Voltage Rejection Ratio Rg<10kQ 25 200 25 200 uV/iv
Large-Signal Voltage Gain Ry >75kQ, VoyT=¢t10V 50k 50k \7AY%
Output Voltage Swing R =75k +10 +10 \Y
Supply Current 35 170 uA
Power Consumption 1.0 5.10 mwW
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e A776
INPUT BIAS CURRENT INPUT BIAS CURRENT INPUT OFFSET CURRENT
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
SET CURRENT AMBIENT TEMPERATURE AMBIENT TEMPERATURE
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ® uA776
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lgpr = SET CURRENT - pA

OPEN LOOP GAIN

SUPPLY CURRENT - pA

CHANGE IN INPUT OFFSET VOLTAGE v/

OUTPUT VOLTAGE - mv

OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF
SET CURRENT

107 TTT17T
|- Ta-25°C
[ R, - 75k
//--
. Vg = s15V o« Lt~
10 =
Vs = 43.0v
7 //,
/|
1w //
P
. ATT6
104 lu L1
0.1 1 10 100
Iey - SET CURRENT - pA
SUPPLY CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE
150 T
uAT76 Iegr D5 L
I Vg 415V
120 4 -
—
_— =TTV ~e3.0V
%
60
Iger™ L5UA
30 Vo215V
]
. Vg *e3.0V
-60 -20 2 60 10 140

TEMPERATURE - °C

STABILIZATION TIME
OF INPUT OFFSET
VOLTAGE FROM POWER ON

L1

-20
4
-30 /
Tp=5°C
Vg= £15V
Initial offset voltage<l.0 pv

e Ll

-1 0 1 2 3 4 5 6 1 8 9

TIME FROM POWER APPLICATION- MIN.

VOLTAGE FOLLOWER
TRANSIENT RESPONSE
(UNITY GAIN)

Vgee5v
Iggr® 156A
Ry® 5kQ
CL= 100pF

32

]
/
/

uATT6

-8
0.5 0 0.5 1.0 1.5 2.0 2.5
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA776

RESISTOR BIASING

RsgT CONNECTED TO GROUND

RggT CONNECTED TO V™ *

* Recommended for
supply voltages less than f6V.

BIASING CIRCUITS

TRANSISTOR CURRENT
SOURCE BIASING

VOLTAGE OFFSET
NULL CIRCUIT

FET CURRENT SOURCE
BIASING

TRANSIENT RESPONSE
TEST CIRCUIT

Vout

SET CURRENT AS A
100SUNCTION OF SET RESISTOR

S
.

10M AN e > ver :3v:

VS =215V

Repr = @
7

100k WATT6 1 TTN

e Ry 10 GND.

ol LLIT ]
.1

Isgr - HA

QUIESCENT CURRENT SETTING RESISTOR

(tlgeET TOV™)
ISET
Vs
1.5uA 15uA
+1.6V 1.7MQ 170k
+3.0V 3.6MQ 360k
6.0V 7.5MQ 750k
+15 V 20MQ 2.0MQ

Note: The uA776 may be operated with
Rget connected to ground or V™.

IseT EQUATIONS:

vioo7-v

- RseT
where RggT is connected to V™~

ISET =

vi-o07
RSET

where RggT is connected to ground.

IseT =
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA776

TYPICAL APPLICATIONS
HIGH ACCURACY SAMPLE AND HOLD

SAMPLE 50nA

+15V
HOLD ©.75nA
2
ANALOG 0 Vo
INPUT IN SOURCE 2N4392 DRAIN 3 _lm
o
VSV S5V 100k At e ST
ate T otur 1gepy -18v
SAMPLE FD666 =
+15V Q,
> SE4021
~15v o o
HOLD 82k 1 2
300k0 30Mu T 1000pF
* HOLD CAPACITOR s
MULTIPLEXING AND SIGNAL CONDITIONING NANO-WATT AMPLIFIER
WITHOUT FET'S
Mu
—AN——————
+1.2v
! 2 7
+15vo _15v ViN O— MW - 6
R3 100k +HA776 ).—0O vOUT
770k 3 4
8
R “l.2v
S SE4021 3 .

L
9lko 22M0
Pp = 600 nW

500k Q

500k0

50MQ

HIGH INPUT IMPEDANCE
AMPLIFIER

90k 2 10k
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uA777
PRECISION OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The uA777 is a precision operational amplifier constructed on a single
silicon chip, using a low noise Fairchild Planar* epitaxial process. [t is an excellent choice when per-
formance versus cost trade-offs are possible between super beta or FET input operational amplifiers
and low cost general purpose operational amplifiers. Low offset and bias currents improve system
accuracy when used in applications such as long term integrators, sample and hold circuits and high
source impedance summing amplifiers. Even though the input bias current is extremely low, the TN
©A777 maintains full £ 30 V differential voltage range. The internal construction utilizes isothermal ~ 90
. . . . . . . L . L 1 7 vt
layout and special electrical design to maintain system performance despite variations in temperature OFFSETCL
INVERTING () } &0 outrur
O
-

CONNECTION DIAGRAMS

8 LEAD METAL CAN
(TOP VIEW)

or output load. High common mode input voltage range, latch-up protection, short circuit protection INPUT w
O O

and simple frequency compensation make the device versatile and essentially foolproof. ' NON-INVERTING OFFSET NULL
INPUT

® LOW OFFSET VOLTAGE AND OFFSET CURRENT
e LOWOFFSET VOLTAGE AND CURRENT DRIFT NOTE: Pin 4 connected to case
® LOW INPUT BIAS CURRENT ORDER PART NOS: U5B7777312
e LOW INPUT NOISE VOLTAGE U5B7777393
e LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES
ABSOLUTE MAXIMUM RATINGS 14 LEAD DIP
Supply Voltage +22V (TOP VIEW)
Internal Power Dissipation {(Note 1)
Metal Can 500 mwW
Ceramic DIP 670 mW
Silicone DIP 340 mW
Mini DIP 310 mW
Flatpak 570 mW
Differential Input Voltage . 30V -
Input Voltage (Note 2) +15 V - ORDER PART NOS: U6A7777312
Storage Temperature Range U6A7777393
Metal Can, Ceramic DIP, and Flatpak —65°C to +150°C U9A7777393
Mini DIP and Silicone DIP —55°C to +125°C MINI DIP
Operating Temperature Range i . (TOP VIEW)
Military {312 Grade) —55"Cto+125 C comp oFFser -
Commercial {393 Grade) 0°Cto 70°C it & = cowe
Lead Temperature (Soldering, 60 Seconds) ] -
Metal Can, Ceramic DIP and Flatpak 300°C et s e
Mini DIP and Silicone DIP 260°C
Output Short Circuit Duration (Note 3) Indefinite ORDER PART NO: U9T7777393

EQUIVALENT CIRCUIT 10 LEAD FLAT PACK ¥
INVERTING INPUT o COMP. OFFSET NULL (TOP V|EW)
- Lo !
% ¥ Gz A E - Q14 NC. ————1e 10 =——— n.C.
N 0 FREQ. COMP.
"fp"‘u"TN!ERT- t %15 R OFFSET NULL B 2 9 =] FREQ. COMP.
om0 INVERTINS o= 3 s f——w
Q10 ™Youtpur NON-INVERT. ] 4 7 |=—= outeur
0 Rs ° o INPUT
p: - 5 FFSET NULL
OFFSET NULL 20k R_KIO 19 ’227(; v- = 6 ] OFFSE
s 1 >P

'——K‘Jzo

A

*Available on special request

o
&

L2

>

o

S

\

/ -
7,;
>

)
i~
©
S
N

0 ORDER PART NO: U3F7777312
Ry Re M Reg 8 Rl
140 1060 50kQ 1007 Q24 3

Notes on followiﬁg pages. *Planar is a patented Fairchild process.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA777

ELECTRICAL CHARACTERISTICS FOR UA777 (312 GRADE) (Vg = $15V, Ty = 25°C, C¢ = 30 pF unless otherwise specified)

PARAMETERS CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rg <50 kQ 5 2.0 mv
Input Offset Current .25 3.0 nA
Input Bias Current 8.0 25 nA -
Input Resistance 2.0 10.0 M
Input Capacitance 3.0 pF
Offset Voltage Adjustment Range +25 mV
Large-Signal Voltage Gain RLZ2kQ, VouT =+ 10V 50,000 250,000
Output Resistance 100 Q
Output Short-Circuit Current 25 mA -
Supply Current 1.9 2.8 mA
Power Consumption 60 85 mwW
Transient Response VinN =20mV, Co = 30 pF,
(Voltage Follower, Gain of 1) RL=2kQ,C <100 pF
Risetime 3 us
Overshoot 5.0 %
Siew Rate R =2k 5 Vlus
(Voltage Follower, Gain of 1)
Transient Response ViNy =20mV, Co = 3.5pF,
(Voltage Follower, Gain of 10) RL=2kQ,C_ <100 pF
Risetime .2 us
Overshoot 5.0 %
Slew Rate R >2kQ,Cc=35pF 5.5 Vius
(Voltage Follower, Gain of 10)
The following specifications apply for -55°C < T, <+ 125°C:
tnput Offset Voltage Rg < 50 kQ 0.5 3.0 mV
Average Input Offset Voltage Drift Rg < B50kQ 2.5 15 uV/oC
Input Offset Current 10 nA
Average |nput Offset Current Drift 25°C < T, < 125°C . 25 30 pA/°C
-55°C KT, < 25°C 6.5 150 pA/°C
Input Bias Current 75 nA
Input Voltage Range +12 +13 \Y
Common Mode Rejection Ratio Rg <50k 80 95 dB
Supply Voltage Rejection Ratio Rg <50k 13 100 wV/V
Large-Signal Voltage Gain R_22kQ, Voyr = tiov 25,000
Output Voltage Swing R =10k 12 14 \Y;
R_Z2kQ 10 £13 v
Supply Current Tp=+125°C 1.5 2.5 mA
T =-55°C 2.0 3.3 mA
Power Consqmption Tp =+125°C 40 75 mwW
Tp =-55°C 60 100 mwW
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA777

ELECTRICAL CHARACTERISTICS FOR UA777 (393 GRADE) (Vg =115V, T4 = 25°C, Cc = 30 pF unless otherwise specified)

PARAMETERS CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voltage Rg <50kQ 0.7 5.0 mv
Input Offset Current 0.7 20.0 nA
Input Bias Current 25 100 nA
Input Resistance 1.0 2.0 M
Input Capacitance 3.0 pF
Offset Voltage Adjustment Range +25 mV
Large-Signal Voltage Gain RL = 2kQ, VouT = 10V 25,000 250,000
Output Resistance 100 Q
Output Short-Circuit Current +25 mA
Supply Current 19 2.8 mA
Power Consumption 60 85 mW
Transient Response Vin =20 mV, Ce =30 pF,
(Voltage Follower, Gain of 1) RL=2kQ,C_ < 100pF
Risetime 3 us
Overshoot 5.0 %
Slew Rate RLZ2kQ 5 Vi
(Voltage Follower, Gain of 1)
Transient Response VIN =20mV, CC = 3.5 pF,
(Voltage Follower, Gain of 10) R =2kQ,C < 100 pF
Risetime .2 us
Overshoot 5.0 %
Slew Rate R Z2kQ 5.5 Vips
(Voltage Follower, Gain of 10)
The following specificatians apply for 0°C < T, < +70°C
Input Offset Voltage Rg <50k 08 . 5.0 mvV
Average Input Offset Voltage Drift Rg < 50kQ 4 30 uV/eC
input Offset Current 40 nA
Average Input Offset Current Drift 250C < Ta < 70°C .01 0.3 nA/°C
0°C < Tp < 25°C .02 0.6 nA/°C
Input Bias Current 200 nA
Input Voltage Range 12 +13 \Y
Common Mode Rejection Ratio Rg < 50 k&2 70 95 dB
Supply Voltage Rejection Ratio Rg <50k 15 150 wV/IV
Large-Signal Voltage Gain R 2 2kQ,Vgyr=%10V 15,000
Output Voltage Swing R = 10kQ 12 t14 \Y
R 2 2kQ t10 11 \Y
Power Consumption 60 100 mwW

NOTES

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can, 8.3 mW/°C for
“the Ceramic DIP, 6.3 mW/°C for Silicone DIP, 5.6 mW/°C for the Mini DIP and 7.1 mW/°C for the Flatpak package.

2. For supply voltages less than $15 V, the absolute maximum input voltage is equal to the supply voltage.

3. Short circuit may be to ground or either supply. Rating applies to +1 25°C case temperature or +75°C ambient temperature.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « nA777

POWER CONSUMPTION - mW VOLTAGE GAIN -~ dB

INPUT OFFSET CURRENT -nA

SHORT CIRCUIT CURRENT - mA

OPEN LOOP VOLTAGE
GAIN AS A FUNCTION
OF SUPPLY VOLTAGE

]
Tt 5°C
A
R - 202 ]

110

VATTT ——

5 10 B 20

SUPPLY VOLTAGE -~ 1V

POWER CONSUMPTION AS
A FUNCTION OF SUPPLY
VOLTAGE

L1
50 -l

Tp* 25°C ]

WATI?

5 10 L 20
SUPPLY VOLTAGE - £V

INPUT OFFSET CURRENT
AS A FUNCTION OF
SUPPLY VOLTAGE

Tp-25°C [ 1

L2 393 GRADE

312 GRADE

wA?T?

15 20
SUPPLY VOLTAGE - +Vv

OUTPUT SHORT-CIRCUIT
CURRENT AS A FUNCTION
OF AMBIENT

TEMPERATURE
%
I

Vg :15\[/_]

T
|
|
|
7
4
-
J]

TEMPERATURE - °C

PEAK-TO-PEAK OUTPUT SWING - V

INPUT CURRENT - nA

POWER CONSUMPTION - mW

POWER DISSIPATION - mW

TYPICAL PERFORMANCE CURVES

OUTPUT VOLTAGE SWING
AS A FUNCTION OF
SUPPLY VOLTAGE

0 312 GRADE - 55°C < Tp< 15°C

™ 393 GRADE: 0°C < Ta< 70°C
L R =2kQ

w
&

—

v

»

7

=

=3

WATT?
5 10 5 20
SUPPLY VOLTAGE - +V

INPUT CURRENT AS
A FUNCTION OF
AMBIENT TEMPERATURE

500
ve-2iv
100
BIAS 393 GRADE
10 + BIAS 312 GRADE
— — T
‘ I
OFFSET 393 GRADE,
1 — I J‘
R S—
OFFSET 312 GR.ADE +—
o Lwatm L]
-60 -20 20 60 100 140

TEMPERATURE - °C

POWER CONSUMPTION AS
A FUNCTION OF AMBIENT
TEMPERATURE

8 ——
xf:iﬁv#
0
~N
)
" ™~
N
©
w7
30 |1
-60 20 2 60 100 w0
TEMPERATURE - °C
ABSOLUTE MAXIMUM
POWER DISSIPATION AS
A FUNCTION OF AMBIENT
TEMPERATURE
600
500
N 31]2 GRADE —|
0
\\\
30
AN
20
393 GRADE
100 )
. wATT?
% ] ) % 105 125

AMBLENT TEMPERATURE -°C

INPUT COMMON MODE

VOLTAGE RANGE AS A

FUNCTION OF SUPPLY
VOLTAGE

312 GRADE ; 55°C < Ty < 125°C
14 [~393 GRADE: 0°C < T < 70°C

10 /

/
/

e
AV

5 10 15 20

COMMON MODE VOLTAGE RANGE - £V
o

PATIT

SUPPLY VOLTAGE +V

INPUT RESISTANCE AS
A FUNCTION OF

AMBIENT TEMPERATURE
3 T L
Lvg = £15V.
T 312 GRave
10
o L
T 50
o
2
Z 20 -
g 39 GRADE
510
=
05
0.2
WATT?
0.1 L
w0 0 » 0 W W

TEMPERATURE - °C

OUTPUT VOLTAGE SWING
AS A FUNCTION OF
LOAD RESISTANCE

3 T_T
Vg t15V
Ta=25°C P
> u /]
o
S
&
5 2
2
5
(=3
H
& 16
&
oA
ot
PATTT
s Il
0.1 02 05 L0 2.0 50 10
LOAD RESISTANCE - kQ
INPUT NOISE VOLTAGE
AND CURRENT AS A
FUNCTION OF FREQUENCY
1074 ’ 10723
wAT7? —]
& ES
< &
™ 15 ar wAs
glb ~_ en? g
g 3
2 @
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w In w
E H
Sute 0w
= =
z
g 2
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Vs
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w1 0%
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA777

OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF

FREQUENCY
120 T
Vge eIV
2 Ty = 425°C
A
100 Rg = 500
%
o
3
:
z
=
3
3
g o
5
g
20 [,
",
.,
WATIT o, \
2 |

1w 1 0wt 0w b
FREQUENCY - Hz

OPEN LOOP VOLTAGE GAIN
AS A FUNCTION OF
FREQUENCY FOR VARIOUS
GAIN/COMPENSATION OPTIONS
120
VS‘!IISV
TN Ty = 45°C |
b ’\\ th 10k
80
% 60
E

WATTT
" 1
1 10 100 1k 10k 100k IM  10M

FREQUENCY - Hz
INPUT RESISTANCE,
OUTPUT RESISTANCE,

AND INPUT CAPACITANCE
AS A FUNCTION OF FREQUENCY

100 T T
Ry 312 GRADE
10M r Tt
Ry 393 GRADE ]
M |IN T 11T \ 10
IN N
<2 100 [ 12 AND 393 GRADES .
H
3
L, 10k 1
2
<
g 1k
g A
* w0 Rout L+T1
3|2|?ND 93 GRADES
Vg = 115V
10 1T S e
P T, = 25°C
1L Ll | |
100 Ik 10k 100k W
FREQUENCY - Hz
VOLTAGE FOLLOWER
TRANSIENT RESPONSE
(GAIN OF 1)
3 T
AT
2
20 -l
mf
)
E
5 12
2
g /
8 Vg=t15V ]
P - The25 T _|
Cc=30pF
0 RISE TIAE Ryr Q@ —
€, 100pF
0 S0 1S 20 25
TINE -4

INPUT CAPACITANCE - pF

TYPICAL PERFORMANCE CURVES

OPEN LOOP PHASE
RESPONSE AS A

FUNCTION OF FREQUENCY

0 T T T

., \\__RL=2kQ Vo215V
-30 2 Ce = 3pF Tp* 25°C
%

Rg = 50Q

&
N

PHASE - DEGREES

-120
=150 £y

-180

-210 l
1w 1 1 1t e b 1

FREQUENCY - Hz

FREQUENCY RESPONSE
FOR VARIOUS
CLOSED-LOOP GAINS

120 .
Vg =I5V
100 Tps2%°C_]
1 R2 1062
80
Z 6 Co 1
3 l
= Sc - 2F
g Ce =3 \\
2 t 1\
, e oo | Cem I\
ATI?
-20 I
110 10 Kk 10k 10k M loM
FREQUENCY - Hz
COMMON MODE REJECTION
RATIO AS A FUNCTION OF
FREQUENCY
100 |
Vg 415V
» 15-2C ]
) N Ce = 300F ]
2 N
S e
2 \\
5 o N
=
30
g N\
g N
8
10 |— wAT71

1 10 100 1k 10k 100k 1M 10M
FREQUENCY = Hz

TRANSIENT RESPONSE
TEST CIRCUIT

Vout

CHANGE IN INPUT OFFSET VOLTAGE - v CCOMPENSATION CAPACITANCE - pF PEAK-TO-PEAK OUTPUT SWING - V

OUTPUT VOLTAGE - V

-6

OUTPUT VOLTAGE SWING
AS A FUNCTION OF
FREQUENCY

TT1TT
Vg tlsv
T4- 25
R, =102 |

\cc -3

Ce - 30

| warm N N,
~ ~

L] me. Sl
N 10k 100K m 10M
FREQUENCY - Hz
COMPENSATION
CAPACITANCE AS A

FUNCTION OF CLOSED
LOOP VOLTAGE GAIN

Vgrilsv
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R -2k _|

N

N

 NO OVERSHOOT
(€, < 100pF)

AN \\
L | \

o

T
WATTT

\
L
0 10 20 30 L 50 60 K
CLOSED LOOP VOLTAGE GAIN - dB

0

INPUT OFFSET VOLTAGE
DRIFT AS A FUNCTION
OF TIME

Vg s 420V |
Tp-125°c_|

TREND LINE

WATTT A

0 200 400 600 800 1000

TIME - HRS,

VOLTAGE FOLLOWER
LARGE-SIGNAL
PULSE RESPONSE

LI
Vge215V
Ta=25°C
R =20 _|
5 100pF

- x1
UTPUT e - 0pr

— wA777
I |
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TIME = 5
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA777

TYPICAL PERFORMAN

THERMAL RESPONSE OF INPUT OFFSET VOLTAGE
TO STEP CHANGE OF CASE TEMPERATURE

CHANGE IN {NPUT OFFSET VOLTAGE - pv

25°C §125°C

300

100

Vg =15V

NITIAL‘

” |

1
NATTT
OFFSET V‘DLTAGE <1wv
| ]
60 80 100

-20 0 20 40

TIME FROM HEAT APPLICATION ~ SECONDS

CE CURVES

STABILIZATION TIME OF INPUT OFFSET
VOLTAGE FROM POWER TURN-ON

T
pATI? —

=

=

3

£ 0 L

= o 1]

[

% ud

S

2

=z -30

= /

= -0 ] Tp 750 ——

2 Vg +15V

T 50 INITIAL OFFSET VOLTAGE < 1pV

o 1 2 3 4 5 6 1 8 9
TIME FROM POWER APPLICATION - MIN.

FEED-FORWARD COMPENSATION

LARGE SIGNAL FEEDFORWARD

TRANSIENT RESPONSE
0 sy FD100 10k
"RL = ——AAA e
CL = 10pF
Pl - FD100
> 10kQ
& 50 \ ViN o——wA-
£ \
3 \
0
A7 — =
25 ‘
0 L0 20 30 40 50 60
RESPONSE TIE - s
VOLTAGE OFFSET GAIN TEST CIRCUIT

NULL CIRCUIT

SUGGESTED

ALTERNATE

S0KQ 2 1000

Vour e 6
o A 500 so  Vin
DIGITAL h NE —0
VOLTMETER 1 D.C. INPUT
0.40F 0.02F (£10V FOR Vg = £ 15V)
I e L a s
= 0.01% 5*0.50F =
30pF,5.0% TOLERANCE OF ALL UNMARKED
S0 s RESISTORS 1S 1%
0.1% 3 |
V + 6
D.U.T. -
H VX 19
%0 Ayo Ve
2 VO~ Vour
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA777

TYPICAL APPLICATIONS

BIAS COMPENSATED LONG TIME INTEGRATOR

Ry v+
WkQ & Ry :
bS
2.2MQ<[<.R2 J IN4s?
INPUT 7" =
o—MA—¢ -
!
1
' OUTPUT

Cy

30pF

* Adjust R3 for minimum integrator drift

INPUT

SAMPLEC T |

SAMPLE AND HOLD

v+
MO
1 Lo
+ OUTPUT
Tu

30pF

CAPACITANCE MULTIPLIER

10M0
1
100F R,
]7: 10MQ

AMPLIFIER FOR CAPACITANCE TRANSDUCERS

Low Frequency Cutoff R.l X C.l ‘

Ry 22MQ
WA - OUTPUT
L] —0
R, 1IMQ
30pF
T TRANSDUCER

HIGH SLEW RATE POWER AMPLIFIER

+15V

lopp 31809
— 2N5005
Ry 5102
INPUT o—AAA— WA
200k OUTPUT
5Q L
— INPUT 0—AA \w .005uF Ry
R 0f
Zim I > ' 15Q
a9 1
= 100kQ  OUTPUT i
51Q 3pF | KZN”M
31800
R, V = o -15V
_BR3ViN o _ -
lout™ R R R1=Ry;R3=Rg *Rg
5
+ 100 V COMMON MODE RANGE INSTRUMENTATION AMPLlFlER WITH
INSTRUMENTATION AMPLIFIER HIGH COMMON MODE REJECTION
R, R
—1 = _3 for best CMRR
7 By
Ry = R,
R, = Rg = 10Rg
R
Gain = )
Re
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pA780
PHASE LOCKED LOOP

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA780 is a Phase Locked Loop designed for use as a Color TV
Subcarrier Regenerator and is constructed on a single silicon chip using the Fairchild Planar* epitaxial
process. This integrated circuit, which uses an Automatic Phase Control (APC) loop, accepts the
composite NTSC color video signal, extracts the color subcarrier reference and generates a CW signal
suitable for use as a chroma demodulation reference. Other features include control of the CW phase
(tint) by a DC voltage, blanking of the CW output during burst time and synchronous generation of an
Automatic Color Control (ACC) voltage.

The unA780 in combination with the uA781 Chroma IF Amplifier and the puA746 Chroma
Demodulator form a complete low cost, high quality chroma processing system for color TV receivers.

The uA780 is also useful as a communications phase locked foop system to select, amplify and
demodulate AM, FM, FSK and SSB signals.

COMPLETE COLOR TV SUBCARRIER REGENERATOR
AUTOMATIC PHASE CONTROL LOOP

DC TINT CONTROL

SYNCHRONOUS ACC/KILLER DETECTOR

COLOR BURST GATING AND BLANKING
INTERNALLY REGULATED SUPPLY

ABSOLUTE MAXIMUM RATINGS

Supply Current 40 mA
Current into Gate Input Terminal 5 mA
Peak-to-Peak Voltage at either APC or ACC Detector

Input Terminals 5V
Internal Power Dissipation

Ceramic DIP 730 mW
Storage Temperature Range

Ceramic DIP —65°C to +150°C

Operating Temperature Range 0°Cto+ 70°C

Lead Temperature

- . O
Ceramic DIP (Soldering, 60 seconds) 300°C
BLOCK TO 4A746 CHROMA TO WA81 CHROMA IF BURST INPUT FROM uA781
DIAGRAM DEMODULATOR AMPLIFIER ACC TERMINAL " ACC AMPLIFIER
REFERENCE OUTPUT TERMINAL
TERMINALS b4
INTEGRA] prase | finTEGRA]
SiiFr NEE e AT TS P
ETWORK| WORK WORK WORK CAPACITOR .
Sl T s P o ,
B L SR 1113 G L NP O Vel SUPPLY
r 2773 T16 J1s 14 713 12 o 1
| |
| |
| |
TNt Lleontio] | et O !
controL O=GONTEON | (6R5Eo) (GATED)
| {
VOLTAGE
| t t 1 1 REGULATOR| |
| |
ATE BURST OSCILLATOR
AL uA780 CURRENT !
| SOURCE |
L e e e i D e e O = = e == -
GROUND

CONNECTION DIAGRAM

(TOP VIEW)
N\
TINT CONTROL []1 6] | sec erecron
osciator | ]2 5] ]1
OUTPUT ™3 14 [7] g perecto
APC DETECTOR
cate INPUT [ @ 13 :] APC D1
OSC?IT’A\:‘;;[; E : 2 | SGQPDUETT ECTOR
FeEbBack L ¢ ujl
osenator | ] 7 10 suppuy
CONTROL | [ 8 s[]ne

PHYSICAL DIMENSIONS
6B—PACKAGE CERAMIC DIP

L o

027 =016
TP STANDOFF WIDTH

ORDER PART NO. U6B7780394

NOTES:

All dimensions in inches

Leads are intended for insertion in
hole rows on .300'" centers

They are purposely shipped with
positive’’ misalignment to
facilitate insertion

Board-drilling dimensions should
equal your practice for 020 inch
diameter lead

L.eads are tin-plated kovar

Package weight is 2.0 grams
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA780

STATIC ELECTRICAL CHARACTERISTICS (TA = 25°C, Gate ‘ON,”” Test Circuit 1 uniess otherwise specified)

PARAMETER CONDITIONS MIN, TYP. MAX. UNITS
Supply Current 26 mA
Voltage at Supply Terminal . 11.3 12.0 126 \"
Supply Regulation vi=21vtovt=27v 40 mV
Total Current into Oscillator Gate “OFF,” 50 k £ resistor
Output Terminals connected between Pin 10 4.2 5.8 7.6 mA
and Pin 6, Pin 2 shorted
to Pin 3
Current into either APC Detector 12 k Q resistor connected be-
Output Terminal tween Pin 6 and Ground 12 40 MA
Offset Voltage between ACC 50 k Q resistor connected be-
Detector Output Terminals (V45 -V4g) tween Pin 10 and Pin 6 -330 -70 +300 mV
Offset Voltage between APC Detector 50 k § resistor connected be-
Output Terminals (V11 -V12) tween Pin 10 and Pin 6 -315 -50 +315 mV
Offset Voltage between Oscillator 12 k £ resistor connected be-
Control Terminals (V7 -V8) tween Pin 6 and Ground, -330 -20 +330 mV
Vi1=Vq2=95V
Offset Voltage between Oscillator Gate “OFF" -200 +300 +800 mV
Output Terminals (V, -V3)
Voltage at Oscillator Feedback Terminal ) 2.8 \
Voltage at ACC Detector Input Terminal 6.0 6.5 7.0 \%
Voltage at APC Detector {nput Terminal 6.0 6.5 7.0 \%
Voltage at Tint Controt Terminal 200 300 mV’
Voltage at Tint Control Terminal Gate “OFF"” 7.3 7.6 8.2 \Y
Internal Power Dissipation 310 400 mV

DYNAMIC ELECTRICAL CHARACTERISTICS (TA = 25°C, peak-to-peak burst level at APC Detector Input Terminal = 200 mV. Standard
NTSC Signal, f,=3.579545MHz, Test Circuit 2 uniess otherwise specified.)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Oscillator Pull-in Range f free run > fo +510 ‘ Hz
ffree run<fo -750 Hz
Oscillator Static Phase Error ffree run = fo T 120 Hz +2.2 Degree
ffree run = fo - 120 Hz -2.2 Degree
Oscillator Control Sensitivity 12 Hz/mV
Input Resistance at Oscillator Feedback
Terminal 2.2 k £
Input Capacitance at Oscillator
Feedback Terminal 45 pF
Peak-to-Peak Current at Oscillator
Output Terminal (Pin 3) Tint Control Wiper at Ground 6.8 ) mA
ACC Detector Input Resistance 2.2 k
ACC Detector Input Capacitance 45 pF
ACC Detector Sensitivity 100 mV p-p burst level
at ACC Detector Input +2.2 mVDC/mV p-p
Terminal, Oscillator Locked
APC Detector Input Resistance 2.2 k Q
APC Detector Input Capacitance 4.5 pF
APC Detector Sensitivity 5 mV/Degree

177




FAIRCHILD LINEAR INTEGRATED CIRCUITS

* uA780

SUPPLY VOLTAGE - V

STATIC PHASE ERROR - DEGREES

DIEFERENTIAL DC VOLTAGE AT APC
DETECTOR OUTPUT TERMINALS (V) =V 1-mV

TYPICAL PERFORMANCE CURVES

(Test Circuit 2 unless otherwise specified)

SUPPLY VOLTAGE AS A
FUNCTION OF SUPPLY

STATIC PHASE ERROR
AS A FUNCTION OF
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA780

TEST CIRCUIT 1 TEST CIRCUIT 2

ACC DETECTOR OUT?UTO

f——t STANDARD NTSC
1 SIGNAL INPUT
1008 $1000 {Y-COMPONENT REMOVED)
ACC SET-UP APC SET-U.
"™ SET-UP
22ka 20Kk = 20kQ g 1:
v+:+ 24V 4709
AMN—0
Rg=4700 V=i 24y
2kQ 2kQ ,__1‘05’”__
0l ‘[ 01 —[ ol 05
I,LF I;.F ,.F ,‘F I,;F I“F IpF
n 10 9 10 9
) pA 780 1A 780
8 1 2 3 4 5 6 7 8
J_ 36k0 12pF
o 43 180 180 560 65 pF
I ® ko Q 2 us [Il
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15
g L |
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o1 | | | | 4y
uF
1KQ 270kR 1
TINT — = = GATE 63.5us —|
CONTROL T0 0SCILLOSCOPE INPUT BURST GATE TO BE CENTERED ON BURST,
OR VECTOR VOLTMETER GATE MEASURED AT PIN 2 TO BE 4 5ps
EQUIVALENT CIRCUIT
0SCILLATOR ACC DETECTOR  ACC APC  APC DETECTOR  OSCILLATOR 0SCILLATOR
QUTPUT OUTPUT _ ODETECTOR DETECTOR __ OUTPUT FEEDBACK CONTROL SUPPLY

&

TINT
CONTROL

Q

®

e B e o o

2.2kQ 2.2kQ! 2.2k 2.2kQ

R7< <Rg R]Z’;]
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA780

INTEGRATED CIRCUIT COLOR TV CHROMA PROCESSING SYSTEM

(COMPLETE SCHEMATIC)

0 +24V +24V0
B-Y OUTPUT [ RY OUTPUT | 6-Y OUTPUT
5kQ L
3330
Wi, ‘
2.7 33 227433 <27933
ADJUST P__Lm#F kQ kQ kL Skadka
:TE oL
05 Los 1 l J___} T
W TR T = = | =
“ 13 12 1 10 09 8 I 1w 13 12 n 10 9 8
A 781 A 746
B B
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1 2 3 4 5 6 1 12 3 4 5 & 1
WF L 200pF I |
:_l ' s] [F
100 100
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L s 27k M 220l a0l Laro
I pF pF 'F T pF
17 F S —
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2 Ko I43p Ils p I470p I360p 800 056 1.5 pF HORIZONTAL
I L L 1 L :I:"F kQ PULSE
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA780

INTEGRATED CIRCUIT COLOR TV CHROMA PROCESSING SYSTEM

(BLOCK DIAGRAM)

KILLER
% THRESHOLD

KILLER
SWITCH
CHROMA .
INPUT o %’&1‘3’5? (+)Iﬁi;E(T>MA oy
——— CHROMA LEVEL JAMP NETWORK
pAT81 {~) CHROMA
CHROMA I.F. INPUT I
SYNCHRONOUS AND B-Y
ACC I 0C. CHROMA DETECTORS EMITTER
LAY LEVEL CONTROL FOLLOWERS)
PHASE Gy
SHIFT
NETWORK CHROMA REFERENCES
D.C.
TINT
r CONTROL LAT46
- CHROMA
DEMODULATOR
ACC APC - PHASE SHIFT
DETECTOR DETECTOR NETWORK
VOLTAGE
REGULATOR nA780
CHROMA SUBCARRIER
REGENERATOR

BURST GATING PULSE
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nA781

GAIN CONTROLLED IF AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The pA781 is a dual gain controlled |F amplifier designed for use as a
Color TV Chroma IF Amplifier and constructed on a single silicon chip using the Fairchild Planar*
epitaxial process. The first section is a gain controtled chroma signal amplifier whose output is used to
drive a subcarrier regenerator circuit. The gain of the second section is controlled by means of an
external DC voltage to set chroma level. In addition, the second stage may be gated off to provide
“color killing” action in the absence of a color signal with the trip point of the gate adjusted
externally.

The pA781 in combination with the uA780 Phase Locked Loop Subcarrier Regenerator and the
#A746 Chroma Demodulator forms a complete low cost, high quality chroma processing system for
color TV receivers.

The wA781 is also useful as a gain-controlled, intermediate-frequency amplifier in AM and FM
communication circuits.

COMPLETE COLOR TV CHROMA IF AMP

10 MHz BANDWIDTH

AUTOMATIC COLOR CONTROL (ACC) AMPLIFIER
DC CHROMA LEVEL CONTROL

ADJUSTABLE COLOR KILLER

OUTPUT SHORT CIRCUIT PROTECTION

ABSOLUTE MAXIMUM RATINGS

Supply Voltage 30V
Internal Power Dissipation

Ceramic DIP 670 mW
Storage Temperature Range

—65°C to +150°C
0°Cto+ 70°C

Ceramic DIP
Operating Temperature Range
Lead Temperature

Ceramic DIP (Soldering, 60 seconds)
Output Short Circuit Duration

300°C
30 seconds

BLOCK DIAGRAM: v v

O T0 pa74s
cHROMA | HROMA
INPUT 1 . DEMODULATOR

CHROMA INPUT

ACC INPUT
FROM uA780

CHROMA SUBCARRIER
REGENERATOR ACC
DETECTOR OUTPUT

"
CHROMA SUBCARRIER
REGENERATOR ACC DETECTOR
AND APC DETECTOR INPUTS

CONNECTION DIAGRAM

ACC INPUT ACC INPUT
CHROMA INPUT 1 KILLER ADJUST
GAIN PRESELECT DECOUPLE

GROUND DECOUPLE
N.C CHROMA
LEVEL CONTROL

CHROMA OUTPUT 1
CHROMA INPUT 2

CHROMA OUTPUT 2
v+

PHYSICAL DIMENSIONS
6A PACKAGE - CERAMIC DIP

(A3 -

Adhhdhﬁ
2‘"”‘
Y b4
UV YV

@

R
»

o
1 ' Fo

-— FA—.

E*VEE =

(L P
o s

ORDER PART NO. U6A7781394

NOTES:

All dimensions in inches

Leads are intended for insertion in
hole rows on .300" centers. They
are purposely shipped with ‘‘posi-
tive’’ misalignment to facilitate
insertion

Board-drilting dimensions should
equal your practice for .020 inch
diameter lead

Leads are tin-plated kovar

Package weight is 2.0 grams
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA781

ELECTRICAL CHARACTERISTICS (NOTE 1)

PARAMETER CONDITION MIN. TYP, MAX. UNITS
Supply Current Rig=Rpg=1Ma 8 13 18 mA
Supply Current 17 24 31 mA
Internal Power Dissipation 400 550 mwW
Short Circuit Load Current, Chroma Output 1 RL6 =0Q 20 42 mA
Short Circuit Load Current, Chroma Output 2 RL9 =09 20 36 mA
DC Voltage at Chroma Output 1 Terminal 15.5 17.5 20.0 \%
DC Voltage at Chroma Output 2 Terminal 17.5 18.0 18.5 \
Gain, ACC Amplifier Stage 14 17 19 dB
Gain Reduction ACC Amplifier Stage Vacc=Vy-Vig=0mVto 12 14 16 dB
Vi-Vyg=-7mV
Maximum Gain, Chroma Level Amplifier Stage 12 15.8 17 dB
DC Voltage at Chroma Level Control Terminal Chroma Level Control set for
for 90% Maximum Qutput Level, Chroma 90% Maximum Output 2.3 3.5 4.8 \Y
Level Amplifier Stage
DC Voltage at Chroma Level Control Terminal Chroma Level Control Wiper set
for 10% Maximum Output Level, Chroma for 10% of Maximum Output 17 19.5 21.7 \"
Level Amplifier Stage
Killer “ON"' Threshold ' 16.6 17.0 \%
Killer “OFF" Threshold 16.0 16.3 \
DC Voltage at Decouple Terminal Pin 11 15 15.5 16 \)
DC Voltage at Decouple Terminal,Pin 12 14.5 15.3 16 \%
DC Voltage at Gain Preselect Terminal 0.7 1.0 1.2 \Y
DC Voltage at Chroma Input 1 Terminafl 1.7 \%
DC Voltage at Chroma Input 2 Terminal 1.4 A
Gain Change with V¥, Chroma Level vi=24viwovt=21v -1.9 -0.4 1.6 dB
Amplifier Stage vt=24viovt=27v -1.9 0.8 1.6 dB
Adjust Input Level at
Chroma Input 2 for
Qutput Level = 1.0 V RMS
at Maximum Gain.
Set Chroma Level Control
Wiper for Output Level =
100 mV RMS
Gain Change with Temperature, Tp=25°CtoTp =70°C 0.7 dB
Chroma Level Amplifier Stage Adjust Input Level at Chroma
Input 2 for Output Level =
1.0 V RMS at Maximum Gain.
Set Chroma Level Control
Wiper for Output Level =
100 mV RMS
Chroma Input 1 Resistance 24 k Q
Chroma Input 1 Capacitance 6.2 pF
Chroma Input 2 Resistance 24 k £
Chroma Input 2 Capacitance 4.2 pF

NOTE (1)

TA =28°C, V t= 24 V, RLG =3.3k £, RL9 = 2.7 k £§2, Chroma Level Control Wiper at Ground, Voltage at ACC Input Terminals = 10 V,
zero Differential Voltage between ACC Input Terminals, f = 3.58 MHz, Peak-to-peak Input at Chroma Input 1 = 200 mV, Peak-to-peak
Input at Chroma Input 2 = 400 mV, uniess otherwise specified. Refer to Test Circuit 1.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA781

SUPPLY CURRENT - mA

SUPPLY CURRENT AS A
FUNCTION OF SUPPLY
VOLTAGE
30 T T
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA781

INTEGRATED CIRCUIT COLOR TV CHROMA PROCESSING SYSTEM
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA781

INTEGRATED CIRCUIT COLOR TV CHROMA PROCESSING SYSTEM

(BLOCK DIAGRAM)

KILLER
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CHROMA
INPUT
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KILLER
SWITCH
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ACC ] output INPUT .
v CHROMA LEVEL JAMP —|
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Acc 1 0C. CHROMA DETECTORS EMITTER
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SHIFT — -
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CONTROL LAT46
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ACC APC BUFFE PHASE SHIFT
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VOLTAGE
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CHROMA SUBCARRIER
REGENERATOR

BURST GATING PULSE

186




HA795

FOUR QUADRANT MULTIPLIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The »A795 is a four Quadrant Analog Multiplier constructed on a single silicon
chip using the Fairchild Planar* epitaxial process. The uA795 provides excellent linearity and operates over
a wide supply range and input voltage range. The differential output current is the product of two input
analog voltages multiplied by a pre-determined scale factor. The pA795 is ideally suited for applications as
a multiplier, squarer, divider, phase detector, frequency doubler or balanced modulator.

EXCELLENT LINEARITY

HIGH INPUT VOLTAGE RANGE

WIDE SUPPLY VOLTAGE OPERATION
WIDE BANDWIDTH

EXCELLENT PHASE MATCHING
ADJUSTABLE GAIN FACTOR
EXCELLENT TEMPERATURE STABILITY

® © & o © o o

ABSOLUTE MAXIMUM RATINGS

Applied Voltage (Note 1)
Differential Input Signal

Maximum Bias Current

Power Dissipation (Note 2)

Storage Temperature Range

Operating Temperature Range

Lead Temperature (soldering, 60 seconds)

30V

o Vi ==06+1;R)
V,-Vy=x(6+1; Ry)
10 mA

670 mW

—65°C to +150°C
0°Cto +70°C

300°C

vV

PHYSICAL DIMENSIONS
In accordance with JEDEC (TO-116) outline

785
750

ANANANNAA
7 1

i
271 25 R
245 =" NOM.

8 1
i JVL\{' WV YN _

065

045 %
1 1 o
200 +

MIN.

- 4 Seatin
f Plare o

009

18 1 037 L ozo_”_,L.oss ,375__,}
090 027 016 065 NOM_

NOTES

Al dimensions in'inches

Leads are intended for insertion in
hole rows on .300"" centers

They are purposely shipped with
‘’positive’’ misalignment to facilitate
insertion

Board-drilling dimensions should
equal your practice for .020 inch
diameter lead

Leads are tin-plated kovar

Package weight is 2.0 grams

ORDER PART NO. U6A7795393

EQUIVALENT CIRCUIT

NON-INVERTING OUTPUT  INVERTING OUTPUT

DIODE BIAS
Dy D2
Y INVERTING
INPUT
(¥ OFFSET AD).)
Y NON-INVERTING 1, (A
INPYT 1, 0
Ry Ry
4K &
o—
Ry
®

X NON-INVERTING
@ INPUT
X INVERTING
Oy INPUT
Oyg Oy {X OFFSET AD).)
Rig
4
®
Ry
®

O] ®

v Y-SCALE
FACTOR
ADJUST

ALL RESISTOR VALUES IN Q

CONNECTION DIAGRAM

DIODE BIAS []1 U 14 [ INVERTING OUTPUT
NON-INVERTING OUTPUT [] 2 13 [ ] X-SCALE FACTOR ADJUST
Y-SCALE FACTOR ADIUST []3 12 ] X INVERTING (NPUT
¥ NOK-INVERTING INPUT [] 4 ng IRy

! Os w1’
'Os 91 X NON-INVERTING INPUT
v 7 81 Y INVERTING INPUT

Notes on following page.
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FAIRCHILD LINEAR INTEGRATED CIiRCUITS e« uA795

ELECTRICAL CHARACTERISTICS (Note 3; T, = 25°C unless otherwise specified)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Linearity Error in 9%
Of Full Scale -10<Vy < +10  V,=+10V 1.0 2.0 %
—10 << Vy < +10 Vy=—10V 2.0 %
—10<Vy<+10 V=410V 2.0 40 %
-10<Vy < +10 Vy=-—10V 2.0 40 %
Squaring Mode Error 0.75 %
Scale Factor 2R, 0.1 —
Adjustable I, Ry Ry
Input Resistance f= 20Hz 20 MQ
Differential Qutput Resistance f= 20Hz 300 ka2
Input Bias Current 2.0 12 uA
Input Offset Current 04 2.0 uh
Frequency Response —3 dB Bandwidth 3.0 MHz
3° Relative Phase Shift 750 kHz
194 Absolute Error Due to 30 kHz
Input-Output Phase Shift
Input Voltage Range +10.5 +12 v
Common Mode Gain —40 —50 dB
Output Common Mode Voltage 21 v
Differential Output Voltage Swing +14 v
Positive Supply Voltage Rejection Ratio 5.0 mv/v
Negative Supply Voltage Rejection Ratio 10 mV/V
Negative Supply Current 6.0 7.0 mA
Power Consumption 135 170 mw
The following specifications apply for 0°C < T, < +70°C:
Linearity Error in 9% =10 < Vy < +10 Vy = +10V 1.5 %
Of Full Scale —~10 < Vy < 410 Vy=—10V . 3.0 %
—10<Vy < +10  Vy=+10V 3.0 %
—10 <V, < +10 Vo= —10V 30 %
Squaring Mode Error 1.0 %
Average Temperature Coefficient
Of Input Offset Current 2.0 nA/°C

NOTES:

(1) Voltage applied between pins 2-1, 14-1, 1.9, 1-12, 1.4, 1.8, 12.7, 9-7, 8-7, 4-7.
(2) Applies for ambient temperature to 70°C.
(3) Connected as shown in Figure 1, set up 1, with resistor values as shown.

TYPICAL ELECTRICAL CHARACTERISTICS

FOUR-QUADRANT MULTIPLIER
TRANSFER CHARACTERISTIC

SQUARING MODE
TRANSFER CHARACTERISTI

[

ERROR CONTRIBUTED BY
INPUT DIFFERENTIAL
AMPLIFIER CHARACTERISTICS

ERROR CONTRIBUTED BY
INPUT DIFFERENTIAL
AMPLIFIER CHARACTERISTICS

T T Vo= 310V A T !
Ty 25°C Tyn 5°C Vx“Vy " 210V MAX Vy-Vy" 1 5.0V MAX
| / 13%3°1.0mAdc | 13 13 1.0mAdc—
6.0 S 8.0 = Ty 5°C = \ Tp=°C
DAL \ / 2 0.6 . 0
. N e : A 2\
g OV|
& 2.0 |t NN G = =
< P N = = @
5 [ +—TV-w | 5 \ 2 2
3 0 = s & 0.4 & 0.4
[t 8 = = -
Hn= So<a iR /1 :
g0 - 2 £ 0 g g
E L~ \Z 3 £ &
o P
Ky =3 .2 o %
.0 QAN 2.0 \ / g ’ g "
N
T B
0 WVI‘” / LATSS uAIl% W\7l95 S~
-] 0
-10 6.0 20 0 20 6.0 10 -10 -6.0 2.0 0 20 6.0 10 10 12 u 16 18 2 5.0 60 7.0 80 9.0 10 1 1
X INPUT VOLTAGE - V INPUT VOLTAGES - V Ry OR Ry - k2 Ry OR Ry - k2
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA795

MAX PEAK INPUT VOLTAGE - V

TYPICAL ELECTRICAL CHARACTERISTICS

MAXIMUM ALLOWABLE INPUT OFFSET ADJUSTMENT
VOLTAGE VERSUS OUTPUT
VOLTAGE (PIN 1 OR PIN 7)

T v
Tpr 25°C "
2 & R
%0
10 - ‘
MAXINUM / =
8.0 \ /
4" T0 PN 8 : 10 PIN 12
6.0 e v-orrser o1, © 10Ke2 10ké2 O X-0FFSET 01,
4.0
%0
2.0
AT9S 10k =
0 L .
0 a0 80 12 16 2 6 a5
VyOR Vg~V for V+ =15V, R=10kQ

V¥ =32V, R=22kQ

For best output accuracy, use above network; see RECOMMENDED
ZERQO ADJUST AND SCALE SETTING PROCEDURE on back page.

TYPICAL APPLICATIONS

MULTIPLY WITH OP-AMP LEVEL SHIFT

'
Iqsv 25kQ  -15V
O——WA——0

. . QUTPUT OFFSET ADJIST
sf : 810 A  fregtogh 1oMa T Rg
Vyo— Y : Rs
7
X-0‘FSE§T I: VA795 Ry
Y = Equr
7 E g
l ‘%"13 Ry ] 13
=11 B
2 Fus .
K FACTOR ADWST
SET RESISTOR* R, | R R | R, | Rg | Ry |R3| Ra| Rg| RL | Ryx | Ry
up TOLERANCE 59%11% (1% (1% | 1% [ 1% | 1% | 5% 2090.5%:5% | 5%
Vt =432V, V" = —15V
1 —10V <V, <410V 9.11121(100| 11 |121| 15}13.7| 12| 5.0 11 |15 | 15
—10V <V, <+10V
Vt =415V, V" = —15V
2 =5V <V <+5V 3.0/ 300|100|100}300| o< |13.7| 12| 5.0 3.4 |8.2 |8.2
-5V <V, <45V
Vt =415V, V" = —15V
3 —10V <V, <+10V 121121100 | 11 | 910 (13.7(13.7 |12 {5.0 |15 |15 |15
—10V <V, <410V

*All resistors are k ohms

Figure 1
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FAIRCHILD LINEAR INTEGRATED CIRCUITS < uA795

vy

DIVIDE AND SQUARE ROOT

~ TYPICAL APPLICATIONS

OQUTPUT OFFSET ADJUST

V15V
+15¢ 25kQ 15V
O——AW———0

5% 5%
82k 82k
306 L340l 34000
1 k03 SkeSis% SMMQ gy
B 60,

0.5% 300k

PAT95

FREQUENCY DOUBLER

Ry :8.2kQ Ry - 826

ejp = COSwt
in “ls

R - 3.06Q)
(<5 Vp-p)

2
Ry = 3.36Q Ly

OFFSET ADJUST
o

SR
13 3 R, = 3.3 I
14 ot
1BIKQ 2120 10kQ 1 o
1% 1% 3 7 ‘ﬂ [ Ecosth
2
as T Bk K FACTOR ls.s .
ADIUST 01QF = kQ < 1.0uF
:_[ —,J.|: o —
= M = = =
= I3 15V
- q 10 100kQ
1%
DIVIDE (SWITCH $ ; OPEN) SQUARE ROOT (SWITCH S ELOSED)
‘ vz NO Vy INPUT otka
[ Vo= V7 ’
0<Vy < 5.0V =
Vo
Figure 2 Figure 3

RECOMMENDED ZERO ADJUST AND SCALE SETTING PROCEDURE

With V, =V, = 0 volts adjust the output offset adjustment until the output of the external amplifier reads zero volts. Set V, = 5.000 volts,
Vy = 0.000 volt and adjust the Y-input offset control until the output amplifier reads zero volts. Repeat this procedure for Vy = 0.000 volt,
Vy =5.000 volts and adjust the X-input offset control until the output amplifier reads zero volts. This procedure should be repeated until
complete null is achieved.

Next, set Vy =V, = 5.000 volts and adjust the K factor potentiometer until the output reads the desired output.

Vot = 2.500V = KV, Vy for a K factor of .100.

When a high degree of accuracy is unnecessary for small output signals, the above procedure may be simplified by eliminating the output
offset adjustment.

SUGGESTIONS AND GENERAL PRECAUTIONS

The high frequency performance of the wA795 s primarily determined by two conditions. One, by the load resistors and the associated stray
output capacitance of the multiplier and two, the operational amplifier used at the output. For maximum frequency of operation, low value load
resistors and a uA715 wideband high slew rate operational amplifier should be used.

Phase shift at higher frequencies due to load resistors and output stray capacitances and relative phase shift between X and Y channels shouid
be considered for maximum accuracy. As an example if the input to output phase shift is only 0.6°, the output product of two sine waves will
exhibit a vector error of 19. A 3° relative phase shift between the input signals will result in a vector error of 5%,.

~ The normal circuit precautions should be taken to avoid parasitic oscillation. Leads should be as short as possible and the power supplies should

be decoupled. with a 0.1 uF high frequency capacitor. An RC parasitic suppression network of 510 Q in series with a 10 pF from each input
to ground can be used to reduce the Q, of a source-tuned circuit, which may cause the oscillation. As an alternate solution, a 510 resistor
network can be placed in series with each input of the uA795.
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HA796

DOUBLE-BALANCED MODULATOR/DEMODULATOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA796 is a monolithic Double-Balanced Modulator/Demodulator
constructed on a single silicon chip using the Fairchild Planar* epitaxial process. This circuit produces
an output voltage which is the product of an input voltage (signal) and a switching function (carrier).
Communications applications include modulation and demodulation of AM, SSB, DSB, FSK, FM
and phase encoded signals. Signal conditioning techniques possible include frequency doubling and
halving, linear mixing and chopping, with additional uses as phase detectors in phase locked loops
and as differentiators in NRZ and phase encoded digital tape and disk memories.

EXCELLENT CARRIER SUPPRESSION
LOW OFFSETS AND DRIFT

FULLY BALANCED INPUTS AND OUTPUT

USEFUL TO 100 MHz
WIDE RANGE OF APPLICATION

ABSOLUTE MAXIMUM RATINGS

Internal Power Dissipation (Note 1)
Metal Can
Ceramic DIP
Applied Voltage (Note 2)
Differential Input Signal (V7 — Vg)
Differentiat Input Signal (V4 — V1)
Input Signal (Vo — V¢, V3 — Vyg)
Bias Current (I5)
Storage Temperature Range
Metal Can, Ceramic DIP
Operating Temperature Range
Military (312 Grade)
Commerical (393 Grade)
L.ead Temperature

Metal Can, Ceramic DIP (Soldering, 60 seconds)

500 mW

670 mW
30V

50V

+(5 + IgRe) V
50V

12 mA

—65°C to +150°C

—55°C to +125°C
0°C to +70°C

300°C

EQUIVALENT CIRCUIT
6(6)?(*1

OUTPUT (=) @ 9(12)
]
4

S e
carnien () 0202
INPUT (4] O
4 Qs Q
SIGNAL Y
INPUT 1)
10 202)
=0 GAIN
3 S apsusT
BIAS o2 = ‘/Os
Q9
50002 5000 50002
v- oloua

Pin numbers, see Note 3.

CONNECTION DIAGRAMS

10 LEAD METAL CAN
(TOP VIEW)

(+) SIGNAL INPUT ¢y ) (-) OUTPUT

GAIN ADJUST O 2 8 ) (-} CARRIER INPUT

GAIN ADJUST ) 3 7 ) (+) CARRIER INPUT

(-} SIGNAL INPUT () {+) OUTPUT

Pin 10 electrically connected to case
through substrate.

ORDER PART NOS: USE7796312

USE7796393
14 LEAD DIP
(TOP VIEW)
(+) SIGNAL INPUT[] 1 14 [Jv-
GAIN ADJUST [] 2 13 ]nc.
GAIN ADJUST ] 3 12 [J ) outeut
(-) SIGNAL INPUT [ 4 ninc
sias ] s 10 [ ] (-) CARRIER INPUT
+youTPuT [ 6 o[ Jne.
ne[]7 8 gm CARRIER INPUT

ORDER PART NOS:
For Ceramic DIP
U6A7796312
U6A7796393

Notes on following page.

191

*Planar is a patented Fairchild process.




FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA796

312 GRADE

ELECTRICAL CHARACTERISTICS (T 5 = 25°C, Figure 1 unless otherwise specified)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Carrier Feedthrough V¢ =60 mV (rms) sine wave 40 #V (rms)
fc = 1.0 kHz, offset adjusted
V¢ =60 mV (rms) sine wave 140 uV (rms)
fc = 10 MHz, offset adjusted
V¢ = 300 mVp, square wave 0.04 0.2 mV (rms)
fc = 1.0 kHz, offset adjusted
V¢ = 300 mVp, square wave 20 100 mV (rms)
fc = 1.0 kHz, offset not adjusted
Carrier Suppression fg =10 kHz, 300 mV (rms) 50 65 dB
fc =500 kHz, 60 mV {rms) sine wave
offset adjusted
fs = 10 kHz, 300 mV (rms) 50 dB
fc = 10 MHz, 60 mV (rms) sine wave
offset adjusted
Transadmittance Bandwdith R =500 ‘ 300 MHz
Carrier Input Port, V¢ = 60 mV (rms) sine wave
fg = 1.0 kHz, 300 mV (rms) sine wave
Signal Input Port, Vg = 300 mV (rms) sine wave 80 MHz
V7 -Vg=05Vdc
Voltage Gain, Signal Channe! Vg =100 mV {rms), f = 1.0 kHz 25 35 AV
V7 -Vg=05Vdc
input Resistance, Signal Port f=5.0 MHz 200 k&2
V7 -Vg=05Vdc
Input Capacitance, Signal Port f=5.0 MHz 2.0 pF
V7 -Vg=05Vdc
Single Ended Output Resistance f=10 MHz 40 kQ
Single Ended Output Capacitance f=10 MHz 5.0 pF
Input Bias Current (17 +14)/2 12 25 wA
Input Bias Current (17 +1g)/2 12 25 HA
Input Offset Current (17 = 1q) 0.7 5.0 uA
Input Offset Current (l7 ~1g) 0.7 5.0 A
Average Temperature Coefficient (-B5°C < Tpa < +125°C) 2.0 nA/°C
of Input Offset Current
Output Offset Current (g = lg) 14 50 uA
Average Temperature Coefficient (=B5°C < Tp < +125°C) 90 nA/°C
of Output Offset Current
Signal Port Common Mode Input Voltage Range fs = 1.0 kHz 5.0 Vp_p
Signal Port Common Mode Rejection Ratio V7-Vg=05Vdc -85 dB
Common Mode Quiescent Output Voltage 8.0 Vdc
Differential Output Swing Capability 8.0 Vp-p
Positive Supply Current (lg + 19} 2.0 3.0 mA
Negative Supply Current (110) 3.0 4.0 mA
Power Dissipation 33 mwW

NOTES

1. Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mW/°C for Metal Can and 8.3 mW/°C for

the Ceramic DIP package.

2. Voltage applied between pins 6-7, 8-1, 9-7, 9-8, 7-4, 7-1, 8-4, 6-8, 2-5, 3-5.

3. Pin numbers are for TO-100 package in all specification tables. Parenthesis in Equivalent Circuit denotes DIP package.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA796

393 GRADE

ELECTRICAL CHARACTERISTICS (T p = 25°C, Figure 1 unless otherwise specified)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Carrier Feedthrough V¢ =60 mV (rms) sine wave 40 uV (rms)
fc = 1.0 kHz, offset adjusted
V¢ =60 mV (rms) sine wave 140 1V (rms)
fc = 10 MHz, offset adjusted
V¢ = 300 mVpy, square wave 0.04 0.2 mV (rms)
fc = 1.0 kHz, offset adjusted
V¢ = 300 mVp, square wave 20 150 mV {rms)
fc = 1.0 kHz, offset not adjusted
Carrier Suppression fg =10 kHz, 300 mV {rms) 50 65 dB
fc = 500 kHz, 60 mV (rms) sine wave
offset adjusted
fg =10 kHz, 300 mV (rms) 50 dB
fc = 10 MHz, 60 mV (rms) sine wave
offset adjusted
Transadmittance Bandwidth Ry =500 300 MHz
Carrier Input Port, V¢ = 60 mV (rms) sine wave
fg= 1.0_kHz, 300 mV (rms) sine wave
Signal Input Port, Vg = 300 mV (rms) sine wave 80 MHz
V7-Vg=05Vdc
Voltage Gain, Signal Channel Vg =100 mV (rms), f = 1.0 kHz 25 35 \YAY)
V7-Vg=05Vdc
Input Resistance, Signai Port f=5.0MHz 200 kQ
V7 -Vg=05Vdc
Input Capacitance, Signal Port f=5.0 MHz 2.0 pF
V7-Vg=05Vdc
Single Ended Output Resistance f=10 MHz 40 kQ
Single Ended Output Capacitance f=10 MHz 5.0 pF
Input Bias Current (19 +14)/2 12 30 KA
Input Bias Current (17 +1g}/2 12 30 kA
Input Offset Current (19 — 14} 0.7 5.0 wA
Input Offset Current (t7 —1g) 0.7 5.0 MA
Average Temperature Coefficient 0°C < Tp < +70°C 2.0 nA/°C
of Input Offset Current
Output Offset Current (g - 1g} 14 60 MA
Average Temperature Coefficient 0°C < Tp <+70°C 90 nA/°C
of Output Offset Current
Signal Port Common Mode Input Voltage Range fg=1.0kHz 5.0 Vp-p
Signal Port Common Mode Rejection Ratio V7 -Vg=05Vdc -85 dB
Common Mode Quiescent Output Voltage 8.0 Vdc
Differential Output Swing Capability 8.0 Vp-p
Positive Supply Current (g +1g) 2.0 3.0 mA
Negative Supply Current (110) 3.0 4.0 mA
Power Dissipation 33 mw
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA796

CARRIER SUPPRESSION - dB

CARRIER QUTPUT VOLTAGE - mVrms

TYPICAL PERFORMANCE CURVES

CARRIER SUPPRESSION
VERSUS CARRIER
INPUT LEVEL
0
WAT96
10
2
30
LT
@ f, = 10MHz —
-
ol N A L]
TN i
@ o
AN
o 1]
0 100 200 300 400 500

CARRIER INPUT LEVEL = mV .o

CARRIER FEEDTHROUGH
VERSUS FREQUENCY

10
WAT%
1.0 ]
L1
e
e
0,1 /]
7
0.01
0.5 0.1 0.5 1.0 5.0 10 50

OUTPUT AMPLITUDE OF EACH SIDEBAND - Vrms

CARRIER FREQUENCY - MHz

SIDEBAND OUTPUT
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~
o

S
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}__
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.

o
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[

0 50 100 150 200
CARRIER LEVEL - mVrms

SUPPRESSION BELOW EACH FUNDAMENTAL
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA796

TYPICAL APPLICATIONS

TYPICAL MODULATOR CIRCUIT

A 0
l 1k Q 1 1 +12v
.OluF:[ 1kQ 3510 3510 Re _1kQ) TarF $3.9k033.9kQ
2 3 = 1
+V
L = 7 0
CARRIER INPUT = = 6 -0
Ve O i}
v pA796
sO— 1 Vo
MODULATION INPUT 4 9 O
( 10 5
10kQ $10kQ 351Q $51Q
k l
CARRIER 20 aTF 6.8kQ
NULL A7
o0
51 O -8v

Note: S§4 is closed for

.

Fig. 1

PRODUCT DETECTOR

1kQ
CARRIER INPUT
300 mV (rms) 2 3
7
510 51Q 6
L L HAT96
oy T = 1
SSB SIGNAL 9
INPUT 4
10 5
ke | 1kQ
6.8KQ)
O-8V

Fig. 2

FREQUENCY DOUBLER

adjusted’” measurements.

3
¢ ODEMODULATED
AF OUTPUT

This figure shows the uA796 used as a single sideband (SSB) suppressed carrier demodulator (product detector). The carrier signal is applied
to the carrier input port with sufficient amplitude for switching operation. A carrier input level of 300 mV{rms) is optimum. The compaosite
SSB signal is applied to the signal input port with an amplitude of 5.0 to 500 mV(rms). All output signal components except the desired
demodulated audio are filtered out, so that an offset adjustment is not required. This circuit may also be used as an AM detector by applying
composite and carrier signals in the same manner as described for product detector operation.

+12V
o

ke

Ay e?cos 2wt

O

AN
1kQ 1kQ
1kQ I
—VAV—4 "
510 2 3
5 8
= [_d LA796
O— 1
eg Coswt 9
4
L 10 5
10kQ $10kQ $510 510
50kQ
L I 6.8k
= Ig
O-8v =

Fig. 3

—Ayegcos 2wt

The frequency doubler circuit shown will double low-level signals with low distortion. The vatue of C should be chosen for low reactance at the
operating frequency.
Signal level at the carrier input must be less than 25 mV peak to maintain operation in the linear region of the switching differential amplifier.
Levels to 50 mV peak may be used with some distortion of the output waveform. If alarger input signal is available a resistive divider may be
used at the carrier input, with full signal applied to the signal input.
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uA7800 SERIES
THREE - TERMINAL POSITIVE VOLTAGE REGULATORS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA7800 series of Three-Terminal Positive Voitage Regulators are

constructed using the Fairchild Planar* epitaxial process. These regulators employ internal current VOLTAGE RANGE

limiting, thermal shutdown and safe-area compensation making them essentially blow-out proof. If uA7805 ... .......... 5V
adequate heat sinking is provided, they can deliver over 1A output current, They are intended as uA7806 . .. ... ... .... 6V
fixed-voltage regulators in a wide range of applications including local, on-card regulation for WA7808 . . ... 8V
elimination of noise and distribution problems associated with single point regulation. In addition to
- . ) ; MA7812 . .. ... L. 12V
use as fixed voltage regulators, these devices can be used with external components to obtain A7815 15V
adjustable output voltages and currents and as the power pass element in precision regulators. MATGID v e e e 5
MA7818 ... ... ... ..., 18V
uA7824 . ... ... 24V
OUTPUT CURRENT IN EXCESS OF 1 AMP
NO EXTERNAL COMPONENTS CONNECTION DIAGRAMS
INTERNAL THERMAL OVERLOAD PROTECTION T0-220 "'-Af:(')i ':/ ?E"V';)R PACKAGE

INTERNAL SHORT CIRCUIT CURRENT LIMITING
OUTPUT TRANSISTOR SAFE-AREA COMPENSATION
AVAILABLE IN THE PLASTIC TO-220 AND THE METAL TO-3 PACKAGE

QUTPUT

— COMMON
ABSOLUTE MAXIMUM RATINGS {%} Ta——
Input Voltage (5 V through 18 V) 35V f INPUT

(24 V) 40V
Internal Power Dissipation (Note 1) Internally Limited
Storage Temperature Range —65°C to +150°C
Operating Junction Temperature Range 0°C to +125°C ORDER PART NOS: UGH7805393
Lead Temperature (Soldering, 60 second time limit) TO-3 Package 300°C 32:7202232
780
ideri ime timi -220 P 30°C
(Soldering, 10 second time limit) TO-220 Package 2 UGH7812393
EQUIVALENT CIRCUIT UGH7815393
O INPUT . UGH7818393
Rg Rg Ri3 UGH7824393
100 2 1009 10kS2
J S A 0, TO-3 PACKAGE
> > Q
$100ka 35000 ¥ ° V (TOP VIEW)
O .
<N - Q7
'\ﬁ oy common
012 15‘4 Ryp 4 Riy QUTPUT
. 2000 ‘i 240 Q 030
fs a0 y— -0 OUTPUT ©
33k $ T\l
Ko,a G Q
Qg SR
2R S R0 INnPUT
Ros :LSQ 52169 <025k
D‘ZEM QP l ) o
R
- e a ORDER PART NOS: UGJ7805393
UGJ7806393
L S Rig UGJ7808393
frs 0 dskn
50003 UGJ7812393
Rio g UGJ7815393
sk 9 UGJ7818393
O COMMON UGJ7824393
Note on following page. *Planar is a patented Fairchild process.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e 1A7800 SERIES

uA7805

ELECTRICAL CHARACTERISTICS (V| =10 V, IguT = 500 mA, 0°C < T < 128°C, unless otherwise specified)

PARAMETER CONPITIONS MIN.  TYP. MAX. UNITS
Output Voltage Ty=25°C 48 5.0 5.2 \%
Line Regulation Ty=25°C, lgyT = 100 mA
7VEV|y<25V 7.0 50 mV
gV<SV|y<I12V 2.0 25 mV
Ty=25°C, lgyT = 500 mA
7VSV|)y <25V 35 100 mV
EAVESAVIINIES AV 8.0 50 mV
Load Regulation Ty=25°C,5mA<IgyT<15A 11 100 mV
250 mA < IguT < 750 mA 4.0 50 mV
Output Voltage TVSVIN<S20V,5mA<IgyUT<1.0A 4.75 5.25 v
p<15W
Quiescent Current Ty=25°C 43 8.0 mA
Quiescent Current Change TVSVIN<S25V 1.3 mA
EmA<IigyT<15A 05 mA
Output Noise Voltage Ta=25°C, 10 Hz < f < 100 kHz 40 nY
Long Term Stability 20 mV
Ripple Rejection IQUT = 20 mA, f = 120 Hz 70 dB
Dropout Voltage louT = 1A, Ty=25°C 2.0 v
Output Resistance 30 m
Short Circuit Current Limit T3=25°C 750 mA
Average Temperature Coefficient of Output Voltage IgyuT =5mA,0°C < Ta < 125°C -1.3 mV/°C
uA7806
ELECTRICAL CHARACTERISTICS (V| =11 V, loyT = 500 mA, 0°C < T < 125°C, unless otherwise specified)
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Output Voltage Ty=25°C 5.75 6.0 6.25 \%
Line Regulation Ty=25°C,1gyT = 100 mA
8V<V|y<25V 9.0 60 mv
IV ESVINSI3V 3.0 30 mV
T,=25°C, louT = 500 mA
8V <V y<25V 43 120 mV
IVSV|NSI13V 10 60 mV
Load Regulation Ty=25°C,5mA<IgyT<15A 13 120 mvV
250 mA < IgyT < 750 mA 5.0 60 mvV
Output Voltage BVSVINS21V,EmA<IigyuT<10A 5.7 6.3 \
pP<1EW
Quiescent Current Ty=25°C 4.3 8.0 mA
Quiescent Current Change BVSV|NS 25V 13 mA
5mMA<IgyUT<15A 05 mA
Output Noise Voltage Ta=25°C, 10 Hz < f <100 kHz 45 ny
Long Term Stability 24 mV
Ripple Rejection louT=20mA, f=120 Hz 65 dB
Dropout Voltage louT=1A,Ty=25°C 20 v
Output Resistance loyT =500 mA 35 m&
Short Circuit Current Limit Ty=25°C 550 mA
Average Temperature Coefficient of Output Voltage IoyT=5mA,0°C < Tp < 125°C -1.0 mV/°C

NOTE 1. Thermal resistance without a heat sink for junction to case temperature is 4.0°C/W for TO-3 package, 2.0°C/W for TO-220 package;
ambient to case temperature is 35°C/W for TO-3 package and 50°C/W for TO-220 package.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA7800 SERIES

uA7808

ELECTRICAL CHARACTERISTICS (V| = 14 V, IouT = 500 mA, 0°C < T < 125°C, unless otherwise specified)

PARAMETER CONDITIONS MIN.  TYP. MAX. UNITS
Output Voltage Ty=25°C 7.7 8.0 8.3 \%
Line Regulation Ty=25°C, lgyT = 100 mA
105VsVys<25V 12 80 mV
MVSVINSTTV 5.0 40 mV
Ty =25°C, loyuT =500 mA
105VSV|NS25V 50 160 mV
MVSVN<I17V 22 80 mV
L.oad Regulation Ty=25°C,5mA<IguT<15A 26 160 mV
250 mA < lgyT < 750 mA 9.0 80 mV
Output Voltage 105V <V|NS23V,EmA<IgyT<1.0A, 7.6 8.4 v
p<15W
Quiescent Current Ty=25°C 4.3 8.0 mA
Quiescent Current Change 105VSVINS25YV 1.0 mA
EmA<IguT<15A 05 mA
Output Noise Voltage : M TaA=25°C,10 Hz < f < 100 kHz 52 v
Long Term Stability 32 mV
Ripple Rejection louT=20mA, f=120 Hz 62 dB
Dropout Voltage louT=1A,Ty=25C 2.0 \Y]
Output Resistance louT =500 mA 40 21191
Short Circuit Current Limit Ty=25°C 450 mA
Average Temperature Coefficient of Output Voltage |ouT =5 mA,0°C < T < 125°C -1.0 mV/°C
uA7812
ELECTRICAL CHARACTERISTICS (V)N =19V, IoyT =500 mA, 0°C < Ty < 125°C, unless otherwise specified)
PARAMETER CONDITIONS MIN.  TYP. MAX. UNITS
Output Voitage Ty=25°C 1.5 120 125 \
Line Regulation Ty=25°C, loyT = 100 mA
145V < VN <30V 13 120 mv
16V < VN<22V 6.0 60 mv
Ty=25°C, lguT = 500 mA
145V<V|y<30V 55 240 mV
16V<V |y<22V 24 120 mv
Load Regulation Ty=25°C,5mA<igyT<15A 46 240 mV
250 mA < lgyT < 750 mA 17 120 mV
Output Voltage 145 VSVIN<S27V,5mA<IouT<1.0A, 12.6 \
p<1i6W
Quiescent Current Ty=25°C 4.4 8.0 mA
Quiescent Current Change 145 V<VjNs<30V 1.0 mA
E5MA<IQUT<15A 05 mA
Output Noise Voltage TA=25°C, 10 Hz < f < 100 kHz 75 Y
Long Term Stability . 48 mV
Ripple Rejection louT =20 mA, f =120 Hz 61 dB
Dropout Voltage louT=1A,Ty=25°C 2.0 \%
Output Resistance louT = 500 mA 75 m$2
Short Circuit Current Limit Ty=25°C 350 mA
Average Temperature Coefficient of Output Voltage |guT =5 mA,0°C < Tp <125°C -20 mV/°C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA7800 SERIES

uA7815

ELECTRICAL CHARACTERISTICS (V| =,23 V, IguT =500 mA, 0°C < Ty < 125°C, unless otherwise specified)

—-1.0

PARAMETER CONDITIONS MIN.  TYP. MAX. UNITS
Output Voltage Ty=25°C 144 15.0 15.6 \
Line Regulation Ty =25°C, lgyT = 100 mA
176V Vy<30V 14 150 mV
20V Vy<26V 6.0 75 mV
Ty =25°C, lguT = 500 mA
176 V< VIN<S30V 57 300 mV
20VSVINS26V 27 150 mV
Load Regulation Ty=25°C,5mA<IoyT<15A 68 300 mvV
250 mA < lgyT <750 mA 25 150 mV
Output Voltage 175VSVINS30V,5mA<IQUT<10A, 14.25 15.75 \
p<15W
Quiescent Current Ty=25°C 4.4 8.0 mA
Quiescent Current Change 175V<V|NsS30V 1.0 mA
5mMA<IgyT<15A 05 mA
Output Noise Voltage Ta=25°C,10 Hz < f < 100 kHz 90 uv
Long Term Stability 60 mV
Ripple Rejection louT =20 mA, =120 Hz 60 dB
Dropout Voltage louT=1A,Ty=25C 2.0 \Y
Output Resistance loyT =500 mA 95 ms
Short Circuit Current Limit Ty=25°C 230 mA
Average Temperature Coefficient of Output Voltage IQuT =5 mA,0°C < Tp < 125°C -2.0 mV/°C
uA7818
ELECTRICAL CHARACTERISTICS (V| =27 V, lgyuT = 500 mA, 0°C < Ty < 125°C, unless otherwise specified)
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Output Voltage Ty=25°C ©17.3 180 18.7 \Y
Line Regulation TJ=25°C, louT = 100 mA
21 VS VIN<33V 25 180 mV
24 V< VN30V 10 90 mV
Ty=25°C, lguT = 500 mA
21V < VN33V 90 360 mV
24V <VINS30V 50 180 mV
Load Regulation Ty=25°C,5mA<IgyT<10A 110 360 mV
250 mA < lgyT < 750 mA 55 180 mV
_ Output Voltage 21VSVIN<33V,5bmA<IgyT<10A 171 18.9 \
p<15W
Quiescent Current Ty=25°C 45 8.0 mA
Quiescent Current Change 21V VIN<33V 1.0 mA
5mA<IgyT<10A 05 mA
Output Noise Voltage Ta =25°C, 10 Hz < f < 100 kHz 110 . nY
Long Term Stability 72 mV
Ripple Rejection louT =20 mA, £ =120 Hz 59 dB
Dropout Voltage louT=1A,Ty=25C 2.0 \Y
Output Resistance loyuT =500 mA 110 mQ
Short Circuit Current Limit Ty =25°C 200 mA
Average Temperature Coefficient of Output Voltage IgyT =5 mA, 0°C < Tp < 125°C mV/°C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ° nA7800 SERIES

HAT7824

ELECTRICAL CHARACTERISTICS (V| = 33 V, 1guT =500 mA, 0°C < Ty < 125°C, unless otherwise specified)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Output Voltage Ty=25°C 230 240 35.0 \Y
Line Regulation Ty4=25°C, loyT = 100 mA
27V V)N S38V 31 240 mV
IVSV)y<36V 14 120 mVv
Ty =25°C, loyT = 500 mA
27V<V|N<38YV 118 480 mv
3VSV|N<36V 70 240 - mv
Load Regulation Ty=25°C,5mA<IgyT<1.0A 150 480 mV
250 mA < IgyT < 750 mA 85 240 mv
Output Voltage 27VSVINS3BV,5mA<IgyT<1.0A 228 25.2 \
p<15W
Quiescent Current Ty=25°C 46 8.0 mA
Quiescent Current Change 27V VINS38V 1.0 mA
5mA<Igyr<10A 0.5 mA
Output Noise Voltage Ta =25°C, 10 Hz < f < 100 kHz 170 ny;
Long Term Stability 926 mV
Ripple Rejection louT =20 mA, f =120 Hz 56 dB
Dropout Voltage louT=1A,Ty=25°C 2.0 \Y
Output Resistance louT =500 mA 150 m
Short Circuit Current Limit Ty=25°C 150 mA
Average Temperature Coefficient of Output Voltage IguT =5 mA,0°C < Ta < 125°C -1.0 mV/°C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « pA7800 SERIES

TYPICAL PERFORMANCE CURVES (cont'd)
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA7800 SERIES
APPLICATIONS
INPUT O ! uA78xXx* 2 O OUTPUT

NOTES:

*To specify an output voltage, substitute voltage value for “*XX"’.

+ Although no output capacitor is needed for stability, it does improve transient response
++ Required if regulator is located an appreciable distance from power supply filter.

FIXED OUTPUT REGULATOR

1 2
INPUT O— HAT7805 QO OUTPUT
3 7 2
- 6 A
o= 0334F \Mm ) =T 0IuF
>
) 10k
3
% 1kQ

VouT.7Vto20V
VIN-VouT =2V

ADJUSTABLE OUTPUT REGULATOR — HIGH LINE REGULATION

SCc421
fe .

1 2
INPUT OT uA7805

033 uF 3

I

OUTPUT

*Rq determines output current.

CURRENT REGULATOR

HIGH CURRENT VOLTAGE REGULATOR




pHA9614

DUAL DIFFERENTIAL LINE DRIVER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The pA9614 is a TTL compatible Dual Differential Line Driver. It is
designed to drive transmission lines either differentially or single-ended, back-matched or terminated.
The outputs are similar to TTL, with the active pull-up and the pull-down split and brought out to
adjacent pins. This allows multiplex operation (Wired-OR) at the driving site in either the single-ended
mode via the uncommitted collector, or in the differential mode by use of the active pull-ups on one
side and the uncommitted collectors on the other (See Fig. 5). The active pull-up is short circuit
protected and offers a low output impedance to allow back-matching. The two pairs of outputs are
complementary providing “NAND” and “AND" functions of the inputs, adding greater flexibility.
The input and output levels are TTL compatible with clamp diodes provided at both, input and
output, to handle line transients.

SINGLE 5 VOLT SUPPLY

TTL COMPATIBLE INPUTS

OUTPUT SHORT CIRCUIT PROTECTION

INPUT CLAMP DIODES

OUTPUT CLAMP DIODES FOR TERMINATION OF LINE TRANSIENTS
COMPLIMENTARY OUTPUTS FOR ‘NAND’, ‘AND’ OPERATION
UNCOMMITTED COLLECTOR OUTPUTS FOR WIRED-OR APPLICATION
MILITARY TEMPERATURE RANGE

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature
Temperature (Ambient) Under Bias
V¢ Pin Potential to Ground Pin

—65°C to +150°C
—55°C to +125°C
—0.7Vto+7.0V

Input Voltage —0.5Vto+55V
Voltage Supplied to Qutputs {Open Collector) —05Vto+i2V
Lead Temperature {Soldering, 60 seconds) 300°C
Internal Power Dissipation (Note 1)
Ceramic DIP 730 mW
Flatpak 570 mW
NOTE

1. Rating applies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mW/°C for
the Ceramic DIP and 7.1 mW/°C for the Flatpak Package.

ORDER INFORMATION — Specify U7B9614 XXX for 16-pin Dual In-Line Package or U4L9614X XX
for the 16-pin Flatpak where XXX is 51X for the —55°C to +125° C temperature range, or 59X for the
0°C to +75° C temperature range.

LOGIC DIAGRAM

oy
6
7

1 15
1Pg 2 9 Vv 14

X H)AIED’L s
{4_4 1 —IC'IZ

Vee = Pin 16
Gnd = Pin 8
Fig. 3
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PHYSICAL DIMENSIONS
16 Lead Dual In-Line

201 025 R

o
R
>

z

]

E4

H MIN.
170
4 seating
T Plane o11
009
085
65 110 ar Jow 375
1 . 037+ B .
100 090 027 TTIro18 NOM:
TP STANDOFF
WIDTH
NOTES:

All dimensions in inches
Leads are intended for insertion in hole

rows on .300" centers

They are purposely shipped with
‘“‘positive’” misalignment to facilitate
insertion

Board-drilling dimensions should equal
your practice for a conventional .020
inch diameter Lead

Leads are tin-plated kovar

Package weight is 2.2 grams-

*The ‘027 dimension does not apply to
the corner leads

Fig. 1

FLAT PACKAGE
16 Lead BeO Cerpak

1 16 21
| — i —nn
| e— .
—— ] — 409
— ———
LI —— —
015
L[ S— —
s o f——
+— ]
350 _| [._.350
250 250

075
050

004 L
T
b %

006

NOTES:

All dimensions in inches
Leads are gold-plated kovar
Package weight is 0.4 gram

Fig. 2




FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA9614

ELECTRICAL CHARACTERISTICS

MILITARY TEMPERATURE RANGE (—55°C to +125°C, Vo = 5.0 V £10%) (U7B/4L961451X)

LIMITS

SYMBOL CHARACTERISTIC —55°C +25°C +125°C UNITS|  CONDITIONS & COMMENTS

MIN. | MAX. | MIN. | TYP. [ MAX. [ MIN. | MAX.
VoL Output Low Voltage 400 200 | 400 400 mv |l =40mA V=45V
Vou Output High Voltage 24 24 32 24 v loy=—10mA V..=45V
lse Output “Short Circuit” Current —40 | —90 | —120 mA (Vo =00V  V..=55V
lcex Output Leakage Current 10 100 200 vA Vegx =120V V=55V
Ie Input Forward Current —1.60 —1.10 | —1.60 —1.60 mA | V. =04V Vee =55V
I Input Reverse Current 35 60 100 uh Vo =45V Vee =55V
Vi Guaranteed Input Low Voltage 0.8 13 0.9 0.8 v Vee =55V
Vig Guaranteed Input High Voltage 20 17 15 14 v Vee =45V
VoLe Clamped Output Low Voltage —-08 | —15 v lo,c=—40mA V.. =55V
lee Supply Current 34 48.7 mA Inputs =0V Vee =55V
| e Supply Current 46 65.7 mA Inputs =0V Viax =70V
ton Turn-Off Time 14 20 ns C_=30pF Vee =50V
tonL Turn-On Time 18 20 ns See Fig. 4 V, =15V
Vie Input Clamp Voltage —-10 [ —15 v Vee=45V lc=—12mA
ELECTRICAL CHARACTERISTICS
INDUSTRIAL TEMPERATURE RANGE (0°C to +75°C, Voo = 5.0V £5%) (U7B/4L961459X)

LIMITS

SYMBOL CHARACTERISTIC 0°C +-25°C +75°C UNITS | CONDITIONS & COMMENTS

MIN. | MAX. | MIN. [ TYP. MAX. | MIN. | MAX.
VoL Output Low Voltage 450 200 450 450 mV lop =40 mA Vee =475V
Vou Output High Voltage 24 24 32 24 v log=—10mA V.. =475V
lse Output ““Short Circuit” Current —40 | —90 | —120 mA Vour =00V Voe =525V
lcex Output Leakage Current 10 100 200 uh Vegx =525V V=525V
I Input Forward Current ~1.60 —1.10 | —1.60 —1.60 mA Ve =045V Voe =525V
I Input Reverse Current 35 60 100 uh Vo =45V Vee =525V
Vi Guaranteed Input Low Voltage 0.85 13 0.85 0.85 v Vee =525V
Vig Guaranteed Input High Voltage 19 1.8 15 1.6 v Vee =475V
Vore Clamped Output Low Voltage —-08 | —15 v lorc=~40mA V.- =525V
lec Supply Current 33 48.7 mA Inputs =0V Vec =525V
Dnax Supply Current 46 70 mA Inputs =0V Vuax =7.0V
oy Turn-Off Time 14 30 ns C, =30pF Vee=5.0V
oL Turn-On Time 18 30 ns See Fig. 4 V=15V
Vic Input Clamp Voltage -10 [ =15 v Ve =475V | c=—12mA

Vee

INPUT PULSE

51N
5%

SWITCHING CIRCUIT AND WAVEFORMS

Fig. 4

t
Vout (A) I
|

4

Vout (8) M

INPUT PULSE
Frequency = 500 kHz

Amplitude = 3.0 =0.1V

Pulse Width = 110 =10 ns

t.=t<50ns




FAIRCHILD LINEAR INTEGRATED CIRCUITS * nA9614
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA9614

APPLICATIONS
DIFFERENTIAL MODE EXPANSION

15
Vl( i Expand by tieing ‘“NAND” outputs together and by
12 tieing active pull-up “AND" outputs together.

( 3 The drivers can be inhibited by taking one input to
1 ground.

Fig. 5

+5V

100 Q

100 Q

TYPICAL REFLECTION DIAGRAM

200 —
VG =5.0V e

160 | Ta=25°C //

120 JLOW STATE OUTPUT DEVICE
< / CHARACTERISTICS
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5 / [~ CHARACTERISTICS
3 a0 / _/
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2

-120 /

-160 /

200

-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
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Fig. 6
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HA9615

DUAL DIFFERENTIAL LINE RECEIVER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The nA9615 is a dual differential line receiver designed to receive
differential digital data from transmission lines and operate over the military and industrial
temperature ranges using a single 5 volt supply. It can receive +500 mV of differential data in the
presence of high level (x15V) common mode voltages and deliver undisturbed TTL logic to
the output.

The response time can be controlled by use of an external capacitor. A strobe is provided along with a
130 2 terminating resistor (at the inputs). The output has an uncommitted collector with an active
pull-up available on an adjacent pin.

TTL COMPATIBLE OUTPUT

HIGH COMMON MODE VOLTAGE RANGE

CHOICE OF AN UNCOMMITTED COLLECTOR OR ACTIVE PULL-UP
STROBE

FULL MILITARY TEMPERATURE RANGE

SINGLE 5 VOLT SUPPLY VOLTAGES

FREQUENCY RESPONSE CONTROL

130 © TERMINATING RESISTOR

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature
Temperature (Ambient) Under Bias

—65°C to +150°C
—55°C to +125°C

Ve Pin Potential to Ground Pin —-05Vto+7.0V
Input Voltage Referred to Ground {Attenuator Inputs) 20V
Voltage Applied to Outputs for High Output State without Active Puli-up —-05Vto+13.2V
Voltage Applied to Strobe —0.5Vto+55V
Lead Temperature (Soldering, 60 seconds) 300°C
Internal Power Dissipation (Note 1)

Ceramic DIP 730 mW

Flatpak 570 mW

NOTE

1. Rating applies to ambient tengperatures up to 70°C. Above 70°C derate linearly at 8.3 mwW/°C for
the Ceramic DIP and 7.1 mW/ C for the Flatpak Package.

ORDER INFORMATION — Specify U7B9615XXX for 16-pin Dual In-Line Package or U4L9615XXX
for 16-pin Flatpak where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the
0°C to +75°C temperature range.

LOGIC DIAGRAM 1 —\.J 16
UT A — - Ve +5V
ACTIVE
PULL-UP A  — ] ouT 8
ACTIVE
STROBE A — 1 PULL-UP B
RESPONSE
CONTROL A - 1 STROBE B
RESPONSE
+IN A (— 1 CONTROL B
130Q A [— o o o .L.l_:l 4N B
-INA w1 1300 B
8 9
Fig. 3 o [ -IN B

PHYSICAL DIMENSION

16 Lead Dual In-Line

025 R
NOM.

310,
020
MIN.

4 seating

T Pane o11
009

045

4 [=-.015
020 375,
016 NOM.

NOTES:

All dimensions in inches

Leads are intended for insertion in hole
rows on .300" centers.

They are purposely shipped with ‘‘positive’’
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for .020 inch diameter lead

Hermetically sealed alumina ceramic package

Leads are tin-plated kovar

Package weight is 2.2 grams

*The .027/.037 dimension does not apply

to the corner leads

Fig. 1

FLATPAK
16 Lead BeO Cerpak

1. nsij:
- 050
— — 7
——] w0
— ———
B —— —
015
b — —
8 9
T —
350 l._ 350
\” 250 250 "‘
. 075
x .0?0
Jr S
283
247 _—4 'Pé:

NOTES:

All dimensions in inches
Leads are gold-plated kovar
Package weight is 0.4 gram

Fig. 2
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA9615

ELECTRICAL CHARACTERISTICS (Temperature Range —55°C to +125°C, Vo = 5.0 V +109%) (Part No. U7B/4L961551X)

LIMITS
SYMBOL | CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS
MIN. MAX.| MIN. TYP. MAX. |MIN. MAX.
Vor Output Low Voltage 0.40 0.18 0.0 0.40 Volts | Voo =45V, Vo =**
oL =15.0mA, *V,, .. =05V
Vou Output High Voltage 22 24 32 24 Volts | Voo =45V, Voyp =**
lon = —5.0mA, *Vyr=—05V
leex Output Leakage Current 100 . 200 uA Veex =12V, Vp e = Voo =45V
lsc Output Shorted Current —-15 -39 -—80 mA Vee =55V, **Vgo =0V, *Vp = —05V
In Input Current —0.9 —049 —0.7 —07 | mA Vee =55V, V=04V
Other Input =55V
lingsT) Strobe Input Current —115 24 mA Vee =55V, V=04V
Ve =05V
linR-C) Response Control —-12 34 mA Vee =55V, *Vy;e =05V
Input Current
Veu Common Mode Voltage —15 415 —15 =175 415 |—15 +15 Volts | Ve =5.0V, *Vype = 2.0V
(st Strobe Input 20 5.0 uh Vee =45V, *Vy ;= —05V
Leakage Current Vo =45V
Rin Input Resistor 77 130 167 ohms | Voo =5.0V, Vg, = 1.0V, +Input = Gnd.
Viy Differential Input 500 80 500 500 mV Vee =5.0V +10%
Threshold Voltage
lec Power Supply Current 28.7 50 mA Vee =55V, —Inputs =0V, +Inputs =05V
L Turn-off Time 30 50 ns R =39k, Voc =50V, C_=30pF, Fig.4
tpd_ Turn-on Time 30 50 ns R, =390, V. =5.0V, C_=30pF, Fig.4
*VDJFF is a differential input voltage referred from “+IN A’ to “—IN A’ and from “"+IN B’ to “—IN B"".

**Connect Output ’A’’ to Active Pull-up A’ and Output *’B’’ to Active Pull-up “B"".

ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to +75°C, Vo = 5.0V +5%) (Part No. U7B/4L961559X)

LIMITS
SYMBOL | CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS & COMMENTS
MIN. MAX.[ MIN. TYP. MAX. [ MIN. MAX.
Voo Output Low Voltage 045 0.25 045 0.45 Volts | Ve =475V, Vg p = **
lor =15.0mA, *Vpy e =05V
Vou Output High Voltage 24 24 33 24 Volts | Voo =475V, Vo = **
log = —5.0mA, *Vp e = —05V
leex Output Leakage Current 100 200 vA Veex =525V, *Vp e =V =475V
lse Output Shorted Current —14 —100 mA Vee =525V, Vg =0V, *Vp e = —05V
I Input Current —0.9 —-049 —07 —07 | mA Vee =525V, V) =045V
Other Input =5.25V
lingsT) Strobe Input Current —1.15 —24 mA Vee =525V, V) =045V
Vo =05V
linr-c) Response Control —-12 -34 mA Vee =525V, *Vyrip =05V
Input Current
Veu Common Mode Voltage —15 +15| —15 =175 +15 | =15 +15 | Volts | Vo =5.0V, *Vp i =20V
Lesm Strobe Input 5.0 10 uh Vee =475V, *Vpiee = —05V
Leakage Current Vy =45V
Ry Input Resistor 74 130 179 ohms | Vo =5.0V, V) = 1.0V, +Input = Gnd.
Vig Differential Input 500 80 500 500 mV Ve =50V £5%
Threshold Voltage
lec Power Supply Current 28.7 50 mA Vee =525V, +Inputs =05V, —Inputs =0V
todt Turn-off Time 30 75 ns R =39k, V- =50V, C_ =30pF, Fig. 4
toa Turn-on Time 30 75 ns R .=390Q, Vo =5.0V, C_=30pF, Fig.4

*Vp|FF is a differential input voltage referred from ““+IN A" to “’—IN A’ and from “+IN B"" to **

**Connect Output ““A’’ to Active Pull-up "“A’’ and Output ‘B’’ to Active Pull-up "'B"’.

—IN B”.
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FAIRCHILD LINEAR

INTEGRATED CIRCUITS ¢ pA9615

SWITCHING TIME TEST CIRCUIT

YN —\
w—i"

Vee
o
R
Vout
I :

WAVEFORMS

W\

+3.0V

0.0v
A

[—— +3.0V
7 0.0v

-3.0V

Vour

('USE Vjy OR ¥y, GROUND OTHER INPUT.) —_-j_

1.5V

Photograph of a 9615 switching
differential data in the presence
of high common mode noise.
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VERTICAL=2.0V/DIV. HORIZONTAL=50ns/DIV.

STANDARD USAGE

DRIVER SYSTEM | | RECEIVER SYSTEM
: LINE :
DIFFERENTIAL
LOGIC LINE DRIVER ——t— uA9615 TTL LOGIC
| |
| |
Fig. 6
FREQUENCY RESPONSE CONTROL
‘ FREQUENCY RESPONSE
VERSUS CAPACITANCE
oM TTTT
A | J—\/Cc =50V
Tp=25°C
™M N
CINK
E? 10K
RESPONSE h
CONTROL PIN T Cr .

Fig. 7

.001 .0l ol L0 10
Cp - CAPACITANCE - uF
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA9615

Vouyy - OUTPUT VOLTAGE - VOLTS Vo - OUTPUT VOLTAGE - VOLTS Vo - OUTPUT LOW VOLTAGE —mV

lec- POWER SUPPLY CURRENT - mA

OUTPUT LOW VOLTAGE
VERSUS
OUTPUT LOW CURRENT

T
T 5°C
20
Ve " 45 '7'
Voo .st
100 ,J Ve ” 5.0V
0
0 5.0 10 5 Pl
I - OUTPUT LOW CURRENT - mA
INPUT-QUTPUT TRANSFER
CHARACTERISTIC
VERSUS Vcc
6.0 —
Vee
5.0 Vin %4 |
Tp*5°C
4.0 | A
Vgg 55V
3.0 —
1 veees.ov
20 [ Voo tasv
1.0 57
0.0
4.2 2. 0 0.1 0.2

6,0

5.0

70

50
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STROBE INPUT-QUTPUT
TRANSFER CHARACTERISTIC
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0 1.0 2.0 3.0 0.0
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VERSUS
POWER SUPPLY VOLTAGE
' Ta L
FINPUTS Vg
- INPUTS - OV
.
+INPUTS - OV __|
) V. = INPUTS = Vo
/4

0 Lo 20 30 40 50 60 7.0

Ve~ POWER SUPPLY VOLTAGE - VOLTS

TYPICAL ELECTRICAL CHARACTERISTICS

OUTPUT HIGH VOLTAGE

VERSUS OUTPUT VOLTAGE VERSUS
OUTPUT HIGH CURRENT , AMBIENT TEMPERATURE
5
Ta-5°C
E 0 Vcc' " - 3.0 p— :/CC=A.SV 4
= v .
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nA9620
DUAL DIFFERENTIAL LINE RECEIVER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The uA9620 is a dual differential line receiver designed to receive
differential digital data from transmission lines and operate over the military and industrial PHYSICAL DIMENSIONS
temperature ranges. It can receive +500 mV of differential data in the presence of high level (15 V) in accordance with JEDEC (T0-116) outline
common mode voltages and deliver undisturbed TTL logic to the output. In addition to line reception 14 Lead Dual-In-line

the ©A9620 can perform many functions, a few of which are presented in the applications section. It
can interface with nearly all input logic levels including CML, CTL, HLLDTL, RTL and TTL.
HLLDTL logic can be provided by tieing the output to Vg (+12 V) through a resistor. The outputs -
can also be wire OR’ed. The uA9620 offers the advantages of {ogic compatible voitages (+5 V, +12 V), "—'m—‘}
TTL output characteristics, and a flexible input array with a high common mode range. The direct T
inputs are provided in addition to the attenuated inputs (normaily used) to allow the input n 025 R

i H 245 NOM
attenuation and response time to be changed by use of external components. l

TTL COMPATIBLE OUTPUT %5
HIGH COMMON MODE VOLTAGE RANGE * w
WIRED-OR CAPABILITY TMA‘
DIRECT INPUTS (Ap, Bp) ) "~
FULL MILITARY TEMPERATURE RANGE ,,{;e;tens
LOGIC COMPATIBLE SUPPLY VOLTAGES o3
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) e SR
Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Ve Pin Potential to Ground Pin —-05Vto+7.0V
Input Voltage Referred to Ground (Attenuator Inputs) +*20 V NOTES:
Voltage Applied to Outputs for High Output State —05Vto+13.2V | pi dimensions in inches
V¢ Pin Potential to Ground Pin Vet to+15 V Leads are intended for insertion in hole
Lead Temperature (Soldering, 60 seconds) 300°C rows on .300” centers. )
Internal Power Dissipation (Note 1) They are purposely shipped with ‘‘positive’’
. 570 mW misalignment to facilitate insertion.
Ceramic DIP m Board-drilling dimensions should equal your
Flatpak 570 mW practice for .020 inch diameter lead
NOTE Leads are tin-plated kovar

Package weight is 2.0 grams
1. Rating applies to ambient temperatures up to 70°C. Above 70°C derate iinearly at 8.3 mwW/°C for

the Ceramic DIP and 7.1 mW/°C for the Flatpak Package.

ORDER INFORMATION — Specify UBA9620X XX for 14-pin Dual In-Line Package or U319620XXX

for 14-pin Flatpak where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the FLAT PACKAGE

0°C to +75°C temperature range. 14 Lead BeO Cerpak
] [
. 1 14 | e——
LOGIC DIAGRAM — —
L|= —= 240
\J A "
= 143 +5V de == ; hid ‘
01: — T
OUT A “
= o oue o B -2
Apt 1 Bpt hL ;§—~~-—T
260
At 0 B+ o2 = &
A g [ 8-
Ap- 5 [ Bp- NOTES:
All dimensions in inches
GND 7 s +12v Leads are goid-plated kovar
Package weight is 0.26 gram
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA9620

ELECTRICAL CHARACTERISTICS (Temperature Range —55° C to +125°C, Vgc = 5.0 V £10%, Voca = 12.0 V £10%)

LIMITS
SYMBOL CHARACTERISTIC —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS
MIN. MAX.  MIN. TYP. MAX.  MIN. MAX
Voo Output Low Voltage 0.40 0.21 0.40 045  Volts Vee, =45V Vee, =108V
lo, = 15.0 mA *Vope =05V
Vor Output High Voltage 2.8 30 37 29 Volts Vec =45V Vee, =108V
lon=—02mA  *V .. =—05V
lcex Output Leakage Current 50 100 200 #A Ve = 13.2V
lse Output Shorted Curgent —-14 —-215 3.1 mA Voo, =50V Vee, =120V
le Input Forward Current -31 —-21 =30 —-30 mA Vee, =50V Vee, =120 Yy.
3 . ‘ VInput =0V
Vi Differential Input 500 120 500 500 mV Vee, = 5.0V Ve, =120V
Threshold Voltage
Veum Common Mode Voltage —15 15 —15 %175 15 —~15 15 Volts Vee, = 5.0V
Vopr =20V Ve, =120V
lvee: 5V Supply Current 13 82 13 13 mA Vee, =55V +Input =55V
Vee, =13.2V —Input=0V
lvee; 12V Supply Current 8.0 56 80 8.0 mA Ve, =55V +Input =55V
) Ve, = 13.2V —Input =0V
toat Tutn-off Time 35 50 ns R =3.9kQ C_=30pF
toa— Turn-on Time ' 20 50 ns R =390Q C = 30pF
Al input voltages are referred to the attenuated inputs (A*, A~, B*, B7)
*Vpiee I8 a differential input voltage referred from A+ to A— and from B4- to B—.
Fig. 1 — SCHEMATIC DIAGRAM
Veey Veeo
o
2k
? A p—OOUT A
0.4k ’6k 0.4k
<
8.2k
Ao’ o §
| Ap” 5k
2k 22k 2k
a* T——o = =

300Q 300Q

STANDARD USAGE

DRIVER SYSTEM

LINE DRIVER ﬁj—;—

RECEIVER SYSTEM

LOGIC

1AS620 LOGIC
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FAIRCHILD LINEAR INTEGRATED CIRCUITS °* uA9620

ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to +75°C, Vog1 = 5.0 V £5%, Voo = 12.0 V £5%)

O—— wuta

VERT == 2.0 V/div. HORIZ = 50 ns/div.

LIMITS
SYMBOL CHARACTERISTIC 0°C +25°C +75°C UNITS CONDITIONS & COMMENTS
MIN. MAX. MIN. TYP. MAX. MIN. MAX. -
Voo Output Low Voltage 0.45 0.25 045 0.50 Volts Voo, =475V Ve, =114V
o, = 15.0mA *Vogr =05V
Vou Output High Voltage 28 30 33 29 Volts Ve, =475V Ve, =126V
loy=—02mA  *Vy . =—05V
lepx Output Leakage Current 50 100 200 ©A Vepy = 5.25V
lsc Output Shorted Current —14 —-215 =31 mA Ve, =50V Ve, =120V
Ie Input Forward Current -31 —-21 =30 -3.0 mA Vee, =5.0V Vee, =120 V+
vInpu’t =0V
Vg Differential Input 500 120 500 500 mV Vee, =475V Vee, =126V
Threshold Voltage
Ve Common Mode Voltage =12 12 -—-12 #1785 12 =12 12 Volts Vee, =50V
*Voue = 2.0V Vee, =120V
lvee 5 V Supply Current 13.5 82 135 13.5 mA Voo, =525V +Input =5.25V
Ve, =126V ~Input =0V
bvees 12 V Supply Current 8.5 56 85 85 mA Vog, =525V +input =525V
Vee, = 126V —Input =0V
b Turn-off Time 35 75 ns R =39k C, = 30pF
tog Turn-on Time 20 75 ns R =390Q C,. =30pF
TAIl input voltages are referred to the attenuated inputs (A*, A, B*, B7)
*Vpiee is a differential input voltage referred from A+ to A— and from B+ to B—.
WAVEFORMS
Fig. 2 — SWITCHING TIME TEST CIRCUIT 05V
Veer = 5.0V 50% ) 50%
Ve =12V Ny N
Ve, Vi 05V —\— _/—'—
¥ 50%
VIN i
— Vout
Vin Ic,_
Photograph of a 9620 switching
differential data in the presence
of high common mode noise. A+
A +
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * pA9620

300

250

VoL - OUTPUT LOW VOLTAGE - mW

TYPICAL OUTPUT LOW VOLTAGE
VERSUS

TYPICAL ELECTRICAL CHARACTERISTICS

OUTPUT LOW CURRENT

VERSUS
OUTPUT HIGH CURRENT

TYPICAL OUTPUT HIGH VOLTAGE
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— 40
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TRANSFER CHARACTERISTIC CHARACTERISTICS
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€50 + 2
5 Ty~ 55°C | R
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2., A H 3 | | /
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FAIRCHILD

LINEAR INTEGRATED CIRCUITS °uA9620

DIGITAL COMPARATOR WITH
DIODE REFERENCE AND
HIGH LEVEL LOGIC OUT

12,0
Vth  2VpiopE

Ry
-

INVERTING

R > 7500

APPLICATIONS

DIGITAL DIFFERENTIAL LINE
RECEIVER WITH INPUTS
ROLLED OFF

2=

i}
IIH

EXPANDED INTERFACE

Vref = Resistor, Diodes, or Supply

DIGITAL DIFFERENTIAL AMPLIFIER

(Line Receiver)

INVERTING WITH TERMINATION

IED—D

Nl)N INVERTING WITH TERMINATION ™

DIGITAL COMPARATOR

o D |

= INVERTING

T

I

= NON-INVERTING

INTERFACING METHODS

DIGITAL COMPARATOR WITH
RESISTIVE DIVIDER
AS REFERENCE

Jup ol

INVERTING

NON-INVERTING
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA9620

MULTIVIBRATOR

Ry

¢ fED—D«}—-—o oot
I "

TYPICALLY
Ri=16k2 R.=27k2, T=13RC

APPLICATIONS

A.C. COUPLED DIGITAL AMPLIFIER
WITH HYSTERESIS

TYPICALLY
Ri=16k2, R.=27kQ

MONOSTABLE MULTIVIBRATOR
NEGATIVE EDGE TRIGGERING

TYPICALLY
€, =0.14F, R, = 1.2kg, R, = L0k
Pulse Width = 50 ns + 3.15 x 10°C,

DOUBLE-ENDED COMPARATOR

Viy o—4

Vor = Vrett < Vin < Vrer2

CRYSTAL CONTROLLED
MULTIVIBRATOR

{0t

—-o 0UT

E

.”_....]
1A

TYPICALLY
2
R, =16k, R, =27kQ, €=

HIGH 'INPUT IMPEDANCE
LINE RECEIVER
(Positive Signals Only)

12v

our
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HA9621
DUAL-LINE DRIVER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION - The uA9621 was designed to drive transmission lines in either a
differential or a single-ended mode. Output clamp diodes and back-matching resistors for 130
twisted pair are provided. The output has the capability of driving high capacitance loads. It can
typically switch >200 mA during transients.

TTL COMPATIBILITY

TRANSMISSION LINE BACK-MATCHING
OUTPUT CLAMP DIODES

HIGH CAPACITANCE DRIVE

HIGH OUTPUT VOLTAGE

MILITARY TEMPERATURE RANGE

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)
Storage Temperature
Temperature (Ambient) Under Bias
Ve Pin Potential to Ground Pin
Input Voltage
Voltage Applied to Outputs
V2 Pin Potential to Ground Pin

—65°C to +150°C
—55°C to +125°C
+3.8Vto+8V
—0.5Vto+15V
—-2Vto+Vgegr +1V
Veep to +15V

Lead Temperature (Soldering, 60 seconds) 300°C
Internal Power Dissipation (Note)
Ceramic DIP 670 mW
Flatpak 570 mW
NOTE

Rating applies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mwW/°C for
the Ceramic DIP and 7.1 mW/°C for the Flatpak Package.

ORDER INFORMATION - Specify U6A9621XXX for 14-pin Dual In-Line Package or U319621 XXX
for 14-pin Flatpak where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the
0°C to +75° C temperature range.

SCHEMATIC DIAGRAM
( ONE SIDE ONLY ) v v
cc, cc;

? o

—
TO OTHER DRIVER

PIN1l O————

PHYSICAL DIMENSIONS
Similar* to JEDEC (TO-116) outline
14 Lead Dual-In-Line

785
i*i e 7777%'

% o] gg;JL ‘;i?»AL-‘Fggg
TP

NOTES

All dimensions in inches

Leads are intended for insertion in
hole rows on .300" centers

They are purposely shipped with
“‘positive’”’ misalignment to facilitate
insertion

Board-drilling dimensions should
equal your practice for .020 inch
diameter lead

L.eads are tin-plated kovar

Package weight is 2.0 grams

FLAT PACKAGE
16 Lead BeO Cerpak

[————— W} u
L zj"; 240
M ——— == l
[E T J——— T
© TYP
I* 370 _| | 3n0
006 250 250
T |
%%;:
025 "_2253_4 065
by 050
NOTES:
“All dimensions in inches
Leads are gold-plated kovar
Package weight is 0.26 gram
LOGIC DIAGRAM
3 ﬁ
4 1
5 =
6 2
11
10 ] 13
o |

Vceq=14.Vec, =8, GND =7
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA9621

ELECTRICAL CHARACTERISTICS
MILITARY TEMPERATURE RANGE —55°C to +125°C (UXX962151X)

LIMITS
SYMBOL NOTES | CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS
MIN. [ MAX. | MIN. [ TYP. | MAX. | MIN. MAX.
VoL Output Low Voltage 350 200 | 350 400 mv  (lg =20mA Ve, =45V
Ve, =108V
Vou Output High Voltage 4.0 40 | 43 4.0 v lon=—20mA Ve, =45V
Vee, =108V
lse 1 | Output “Short Gircuit” —180}—420 mA  [Vour=0V Vee, =45V
Current Ve, =108V
IoL 1 Output Low Current 150 | 200 mA (Vo =50V Vee, =45V
Voo, =108V
I Input Forward Current -1.8 —1.15|—1.8 —-18 mA |Ve=0V Voo, =55V
Ve, =13.2V
I Input Reverse Current 2.0 <10]| 20 5.0 pA [Vp=55V Ve, =55V
Ve, =13.2V
Vo 2 | Resistive Output 380 | 500 v loL = 2.8 mA Voo, =50V
Low Voltage Vee, =120V
Vorr 2 | Resistive Qutput 4.0 | 4.2 v lo==23mA Ve, =50V
High Voltage Ve, =120V
VoLe 3 | Clamped Output —1.0 [—-20 v loo==20mA Ve, =50V
Low Voltage Vee, =120V
Voue 3 | Clamped Output 60 | 7.0 v lop = 20 mA Voo, =50V
: High Voltage Vee, =120V
lee +5 V Supply Current 7.0 47 |70 73 mA  (Inputs Vec, =55V
Open Vee, =13.2V
lecs +12 V Supply Current 9.8 65 | 9.8 9.8 mA
toat 4 | Turn-Off Time 30 | 150 ns  |C_= 5000 pF Ve, =50V
Ve, =120V
toa 4 | Turn-On Time 80 | 150 ns
toas Turn-Off Time 13 | 25 ns |C =30pF Ve, =50V
Ve, =120V
tog_ Turn-On Time 9 25 ns
'm Input Low Voltage 13 15 | 1.0 0.7 v Vee, =55V
_ Ve, =108V
Viy Input High Voltage 22 20 | 17 1.8 v Ve, =45V
Ve, = 13.2V
NOTES:

(1) Pulse tests to insure transient current handling (test time = 3 seconds maximum — one side only).

(2) Test output resistance including 105Q output resistor.

(3) Tests output clamp diodes. .

(4) With both sides loaded at Ta = +125°C, maximum frequency = 500 kHz for Dual In-Line package (fian = 95°C/W) or 300 kHz for Ceramic Flat Pak (dua = 165°C/W).
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA9621

ELECTRICAL CHARACTERISTICS
INDUSTRIAL TEMPERATURE RANGE 0°C to +75°C (UXX962159X)

LIMITS
SYMBOL NOTES | CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS & COMMENTS
MIN. | MAX. | MIN. | TYP. | MAX. | MIN. | MAX.
Voo Output Low Voltage 400 200 | 400 450 mV |l =20mA Voo =475V
Veg, =114V
Vou Output High Voltage 4.2 42 | 44 42 v loy=—20mA V.. =475V
Ve, =114V
lse 1 Output “Short Circuit” —100 (—420 mA Vo =0V Ve, =475V
Current Vee, =114V
loL 1 Output Low Current 75 | 200 mA (Vo =50V Ve, =475V
Ve, =114V
Ig Input Forward Current 1.8 115 | 1.8 1.8 mA  |Ve=0V Ve, =9.25V
Vee, =126V
I Input Reverse Current 5.0 <1.0] 50 10.0 pA [Vp =55V Voo, =525V
Ve, =126V
Voir 2 | Resistive Qutput 380 | 500 v loL = 2.8 mA Voo, =50V
Low Voltage Ve, =120V
Vour 2 | Resistive Output 40 |42 v loy=—23mA Ve, =50V
High Voltage Vee, =120V
Vore 3 Clamped Output —1.0|-20 v oL = —20 mA Ve, = 5.0V
Low Voltage Ve, =120V
Vouc 3 Clamped Output 60 | 70 v loy =20mA Vee, =50V
High Voltage Vee, =120V
lee +5 V Supply Current 7.0 47 170 73 mA  1Inputs Voo, =5.25V
Open Vec, =126V
lecs +12V Supply Current 9.8 65 | 9.8 9.8 mA
toat 4 | Turn-Off Time 30 | 200 ns  |C = 5000 pF Ve, =5.0V
Ve, =120V
[ 4 Turn-On Time 80 | 200 ns
tpd+ Turn-Off Time 13 40 ns C, =30pF Ve, =50V
i Vee, =120V
toa_ Turn-On Time 9 40 ns
Vi Input Low Voltage 1.3 15 | 10 0.7 v Voo, =525V
Vee, =126V
Viy Input High Voltage 2.2 20 | 1.7 1.8 v Voo, =475V
Vee, =114V
NOTES:

(1) Pulse tests to insure transient current handling (test time = 3 seconds maximum — one side only).

(2) Test output resistance including 105Q output resistor.

(3) Tests output clamp diodes.
(4) Maximum frequency = 500 kHz with both sides loaded at Ta = -75°C for both Dual In-Line package and Ceramic Flat Pak.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * upA9621
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA9621

DESCRIPTION OF REFLECTION DIAGRAM USAGE

The reflections on any line may be found by using the following procedure:

L

Draw the driver output characteristics for both the “high state” and the “low state” on an |-V graph in the same manner as the reflection
diagram.

Draw the receiver input characteristic on-the same graph. The two points of intersection of the receiver and driver characteristics are the two
DC operating points.

Choose to analyze either the reflections for the output going low or high. In the example chosen the negative transition is analyzed.

Draw a line with a slope equal to the impedance of the line to be used, (Z, =100 in the example), from the “high state” operating point
(labeled A on our graph) to the “low state” output device characteristic (B,). B, equals the conditions at the driver output immediately after
turn-on. ‘

Reverse the slope of Z, and sketch it from B to the receiver input characteristic (C,). C, equals the conditions at the receiver when the
wavefront B, first reaches it.

By continuing this procedure of reversing the slope of Z; at each node all the reflections (B,, C,, B,, C,, B;, C;---By, Cy), where By is the
voltage at the driver and Cy is the voltage at the receiver, can be found.

The same procedure is used to check the reflections when switching the output high.

BACK-MATCHING, aiso referred to as reverse termination, offers several advantages to the user. It reduces the system power by not requiring the high
current for resistive termination and it reduces the DC line losses because IR drops in the line hecome minimum.
To back-match any line (output switching low):

1.

2.
3.
4.

Measure the output resistance, R_,, from the “low state” operating point to B,.

Subtract R, from Z. (R ., + Ry, = Z). This value Ry,, is the required back-matching resistance.

Place Ry, in series with the output of driver.

The reflections that occur on the line with R,, inserted can be treated in the same manner as the general case. The results are B," and C," and
the receiver will not see any reflections.

When switching the line differentially Ry, + R_; = Z,/,. The matched output characteristics of the 9621 make it possible to back-match effectively and
require analysis of switching only one state.

TYPICAL REFLECTION DIAGRAM*

200

Ve, *5.0V T ] I | I I
1 LOW STATE OUTPUT DEVICE HIGH STATE OUTPUT DEVICE
160 |- Vec, ™ 120V “CHARACTERISTIC CHARACTERISTICS
120
/
8 — |
STICS
TYPICAL RECEIVER 21 RTERD
INPUT CHARACTERISTICS - e
Q0

/ ‘y_ -1

~
~-

_—

|yt - OUTPUT CURRENT - mA
g =1

\

/ /

-3.0 ~1.0 0 1.0 3.0 5.0 7.0 9.0 10
Voyt - OUTPUT VOLTAGE - VOLTS

* GRAPHICAL ANALYSIS
First Presented by John B. James of I.C.T. (Eng.) LTD.
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_FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ nA9621

REFLECTION TEST CIRCUIT BACK MATCHING TABLE
Rm Rm
when used when used

Zo single ended differentially
50 Q 32Q 16 @
75Q 62 Q 30 Q
92 @ 82 Q 41 Q
100 Q 90 Q 45 Q
130 @ 120 @ 60 @
300 Q 290 @ 145 @
The reflections are two delay’s of the line wide. Rierm is the total impedance seen at the receiving end. 600 Q 590 Q 295 Q

2.0 V/Div.

200 ns/Div.

100 ns/Div.

Ry=0 R,,,=752

2.0 V/Div.
2.0 V/Div.

200 ns/Div.

200 ns/Div.
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HA9622

DUAL LINE RECEIVER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The uA9622 is a dual line receiver designed to discriminate a worst case
logic swing of 2 volts from a £10 volt common mode noise signal or ground shift. A 1.5 volt threshold
is built into the differential amplifier to offer a TTL compatible threshold voltage and maximum noise
immunity. The offset is obtained by use of current sources and matched resistors and varies only +5%
(75 mV) over the military and industrial temperature ranges.

The pA9622 allows the choice of output states with the inputs open without affecting circuit
performance by use of S3. A 130 £ terminating resistor is provided at the input of each line receiver.
An enable is also provided for each line receiver. The output is TTL compatible. The output high level
can be increased to +12 V by tieing it to a positive supply through a resistor. The outputs can be

wire-OR‘ed.

TTL COMPATIBLE THRESHOLD VOLTAGE
INPUT TERMINATING RESISTORS

CHOICE OF OUTPUT STATE WITH INPUTS OPEN
TTL COMPATIBLE OUTPUT

HIGH COMMON MODE

WIRE-OR CAPABILITY

ENABLE INPUTS

FULL MILITARY TEMPERATURE RANGE
LOGIC COMPATIBLE SUPPLY VOLTAGES

ABSOLUTE MAXIMUM RATINGS (above which the useful

Storage Temperature
Temperature (Ambient) Under Bias
Internal Power Dissipation (Note 1)
Ceramic DIP
Flatpak
V¢ Pin Potential to Ground Pin
Input Voltage
Voltage Applied to Qutputs for High Qutput State
VEE Pin Potential to Ground Pin
Enable Pin Potential to Ground Pin
Lead Temperature (Soldering, 60 seconds)

NOTE

1. Rating applies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mW/°C for

life may be impaired)
—65°C to +150°C
—55°C to +125°C

670 mW

570 mwW
—-05Vto+7V
+15V
—05Vto+13.2V
-05Vto—-12V
—0.5V to+15V
300°C

the Ceramic DIP and 7.1 mW/°C for the Flatpak Package.

ORDER INFORMATION — Specify U6A9622XXX for 14-pin Dual In-Line Package, U319622X XX
for 14-pin Flatpak where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the

0°C to +75°C temperature range.

LOGIC DIAGRAM 53 =
ouT A e
N A
A+ [
A 1300 [
A- =
Voo =7 8

U

GND
0UT B
ENB
B+

B 130

Vee

TYPICAL DUAL IN-LINE PACKAGE
In Accordance With
JEDEC (T0-116) Outline

200
wi (11 i .
7 Plane o1l
| 009
165 410 037 0204” 095 \ 375
ot srigzuijrr o8 o o
. WIDTH
NOTES:

All dimensions in inches

Leads are intended for insertion in hole rows
on .300” centers.

They are purposely shipped with *‘positive’’
misalignment to facilitate insertion

Board-dritling dimensions should equal your
practice for a conventional .020 inch
diameter lead .

Leads are tin-plated kovar

Package weight is 2.0 grams

FLAT PACKAGE

TOP VIEW

— — [r= — —

e ! 14 — J_

— " 5
%::: ——— 5
N 7 — ™
015 T RS 2
TYP

L__.am_, 3704
006 250 250
%

260 H
OlS 240

NOTES:

All dimensions in inches
Leads are gold-plated kovar
Package weight is 0.26 gram
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FAIRCHILD LINEAR INTEGRATED CIRCUIT * uA9622

ELECTRICAL CHARACTERISTICS (Temperature Range —55°C to +125°C, V. = 5.0V = 10%)

LIMITS
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS
MIN. MAX. MIN. TYP. MAX. MIN. MAX.
VoL Output Low Voitage 0.40 0.17 0.40 0.40 v Vee =45V Vee=—11V
. Vo = 2.0V lop =124 mA
Vou Output High Voltage 2.8 30 33 29 Vv Ve =45V Vge = —9.0V
Vo= 1.0V oy = —0.2mA
leex Output Leakage Current 50 100 200 uA Vee =45V Vege=—11V
Vo= 1.0V Vepy = 12V
Isc Output Shorted Current —-13 —-31 —14 —-215 =31 —-13 -31 mA Vee =50V Vg =—10V
Vpipe = 1.0V Vse =0V
VrenasLE) Enable Input 2.0 5.0 uA Vee =45V Vge = —11V
Leakage Current S, =45V Ve =40V
IeenaLE) Enable Input —-15 —0.96 1.5 —-15 mA Ve =55V Vge = —9.0V
Forward Current S;=0V Ve=0V
Ye(4 tnput) + Input —23 —167 =21 —-2.0 mA Vee =5.0V Ve = —10V
Forward Current — Input = Gnd Ve=0V
Te(— tnputy — Input —26 —-1.87 —24 —-23 mA Vee, 83 =50V V=10V
Forward Current + Input = Gnd V=0V
ViLenasL Input Low Voltage 1.3 14 1.0 0.7 v Voc = 5.0V £10%
Ve = —10V £10%
Vin Differential Input 10 20 10 15 20 10 20 v Vee = 5.0V £10%
Threshold Voltage Ve = —10V £10%
Veu Common Mode Voltage —10 *12 +10 v Vee =5.0V Vgg = —10V
“Vpiee = 1.0Vor2.0V
R0 Terminating Resistance 100 130 175 Q
lce 5V Supply Current 137 229 mA Vee =55V Vgg=—11V
S;, -+ Inputs =55V, — Inputs =0V
lge —10V Supply Current —65 —11.1 mA Ve =565V Vge = —11V
S;, 4 Inputs =55V, — Inputs =0V
toat Turn-off Time 38 50 ns Vee =3.0V Vge =—10V
Vny0=3V,R =39kQ, C =30pF
toa- Turn-on Time 35 50 ns Vee =5.0V Ve =—10V

Vi 0—3.0V, R, = 0.39 ke, C_ = 30 pF

“Voee is a differential input voltage referred from A4- to A— and from B+ to B—.

SCHEMATIC DIAGRAM

vee (7)

3kQ

5kQ3 k03 3

130Q

3kQ

5kQ 2KQ

5KQ3  2kQ3

—of2)

J2%KQ

5Q

2KQ

7

(13)

Ul

8.0

A
3600 23000 890Q

3000

S\

360Q

W\

V
300Q '}8900

(14)

8 vee

224




FAIRCHILD LINEAR INTEGRATED CIRCUIT * uA9622

ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to 4-75°C, Vo = 5.0V = 5%)

LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS & COMMENTS
MIN. MAX. MIN. TYP. MAX. MIN. MAX.
VoL Output Low Voltage 0.45 0.17 0.45 0.45 v Vee =475V Vge = —10.5V
*Voirr = 2.0V lop =141 mA
Vou Output High Voltage 2.9 30 33 29 v Voe =475V Ve = —95V
Vo = 1.0V loy=—02mA
leex Output Leakage Current 80 100 200 uA Vo =475V Vee = —10.5V
Ve = 1.0V Vepy = 5.25V
lse Output Shorted Current -13 —-31 —-14 -215 -32 —13 =31 mA Vee =50V Vee = —10V
Ve = 1.0V Vie =0V
Ir(EnABLE) Enable Input 5 10 LA Voc =475V Vge = —105V
Leakage Current S, =475V Ve =40V
Te(enABLE) Enable Input —15 —96 —15 —15 mA Vee =525V Vgg = —9.5V
Forward Current S, =0V Ve=0V
Te(4 nputy + Input —26 —1.67 —24 —23 mA Ve =5.0V Ve =—10V
Forward Current ~ Input = Gnd Ve=0V
Ve inputy — Input —-29 —1.87 =27 —-26 mA Voo, S35 =50V Vge=—10V
Forward Current + Input=Gnd  Ve=0V
ViLEnasLE) Input Low Voltage 1.2 14 10 0.85 v Vee =50V £59%
Ve = —10V £5%
Vi Differential Input 10 20 10 15 20 10 20 v Vee =50V £5%
Threshold Voltage Vge = —10V £5%
Veu Common Mode Voltage —7.5 =12 475 \ Vee =50V Vg = —~10V
*Vope=1.0Vor2.0V
R5002 Terminating Resistance 91 130 185 Q
lce 5V Supply Current 13.7 229 mA Vee =525V Ve = =105V
S;, ++Inputs = 5.25V, —Inputs = 0 V
lee —10V Supply Current —6.5 —11.1 mA Vee =525V Vge = —105V
S,, +Inputs = 5.25V, —Inputs =0 V
toas Turn-off Time 38 100 ns Vee =50V Ve = =10V
Vi 0=—3.0V,R =3.9k2, C =30pF
toa Turn-on Time 35 100 ns Vee =50V Ve =—10V
Vi 0-3.0V, R =039k, G, = 30pF
*Vpee is @ differential input voltage referred from A+ to A— and from B+ to B—.
SWITCHING TIME TEST CIRCUIT WAVEFORMS
Vee A N
. Vin 3.0v : : ! |
“ : : e
‘Nm— Vour ov- - :
- CL | |
= ouT

STANDARD USAGE

DRIVER SYSTEM

LOGIC

LINE DRIVER

RECEIVER SYSTEM

uA9622 LOGIC
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FAIRCHILD LINEAR INTEGRATED CIRCUIT ¢ uA9622
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HA9624 - yA9625

DUAL TTL, MOS INTERFACE ELEMENTS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The nA9624 is a dual two-input TTL compatible interface gate
specifically designed to drive MOS. The output swing is adjustable and will allow it to be used as a data
driver, clock driver or discrete MOS driver. It has an active output for driving medium capacitive loads.

The uA9625 is a dual MOS to TTL level converter. It is designed to convert standard negatige MOS
logic levels to TTL levels, The nA9625 features a high input impedance which allows preservation of
the driving MOS logic level.

Both the uA9624 and uA9625 are available in the 14-pin Ceramic Dual In-Line Package and the
1/4 x 1/4 Flatpak.

NOTE: The TTL and MOS devices manufactured by Fairchild Semiconductor are considered as
positive TRUE logic (the more positive voltage level is assigned the binary state of ‘1’ or TRUE).
Following M| L-STD-8068 logic symbol specifications, the uA9624 is represented as a NAND gate and
the uA9625 as a non-inverting buffer. This convention {(of assuming MOS as a positive TRUE logic)
has not been uniformly accepted by the industry; therefore, it is necessary to note that with negative
TRUE MOS logic {the more negative voltage level is assigned the binary state ‘1"’ or TRUE), the
uA9624 acts as an AND gate and the uA9625 as an inverter.

e TTL COMPATIBLE INPUTS/OUTPUT
e MOS COMPATIBLE OUTPUT/INPUTS
e LOWPOWER

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature {Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin Vpp to +10 V

Voltage Applied to Outputs for High Output State (uA9624)
Voltage Applied to Outputs for High OQutput State (LA9625)

Vpp to +Vg value
—0.5 V to V¢ value

input Voltage (D.C.) (uA9624) —05Vto+b5V
Input Voltage (D.C.) (1A9625) Vee to Vpp
VpD Pin Potential to Ground Pin —30 V to +0.5 V
Vpp Pin Potential to Tap Pin (vA9624) —30 Vto+0.5V
VTAP Vce 0.5 V
Internal Power Dissipation (Note 3)

Ceramic DIP 670 mW

Flatpak 570 mW
Lead Temperature (Soldering, 60 seconds) 300°C

ORDER INFORMATION — Specify UGA9624XXX and UBA9625XXX for 14-pin TO-116 Dual
In-Line Package or U3I19624XXX and U319625XXX for 14-pin Elatpak where XXX is 51X for the
—55°C to +125° C temperature range, or 59X for the 0°C to +75° C temperature range.

+A9624 uA9625
1 —Jlenp Vee |— 14 1 — GND Vee— 14
2 —{nNc TAP|— 13 2 — — 13
3 — NC|— 12 3 — L— 12
Vg | | A
o 7 —
6 ——T o 6 — -— 9
7 — Vop L—ﬂs : 7 — Vop — 8

TYPICAL DUAL IN-LINE PACKAGE
In Accordance With
JEDEC (T0-116) Outline

NOTES:

All dimensions in inches

Leads are intended for insertion in hole rows
on .300" centers.

They are purposely shipped with ' ‘positive’’
misalignment to facilitate insertion

Board-drilling dimensions should equal your
practice for a conventional .020 inch
diameter lead

Leads are tin-plated kovar

Package weight is 2.0 grams

FLATPAK

in accordance with JEDEC (T0-86) outline
14 Lead CERPAK

——d et 1 :.l ‘
e ——
- 260
m—— m-T 240
== F——— 050

ol e=———f 7 8 === R ‘
018 1 [ | S —

e
I’"ma L wo__l
250 250

o |
e B

025 065
v 050

NOTES:

All dimensions in inches
Leads are gold-plated kovar
Package weight is 0.26 gram

Notes on following page.
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| FAIRCHILD LINEAR INTEGRATED CIRCUITS * nA9624

TABLE | —
ELECTRICAL CHARACTERISTICS (T, = —55°C to -+125°C, Vo = 5.0 V £10%)
LIMITS
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX
Vou Output High Voltage —1.0 —10 —05 —-1.0 Volts [Vee =45V, Vpp = —28V, Vi, =0V
fop = —10 yA
Vonz Output High Voltage +3.5 +35 +4.0 +35 Vee =55V, Vpp=—20V, V;,, =55V
Inputs at threshold voltages (V) I, = —10zA
Voo Output Low Voltage See Note 1 Volts {Voc =45V, I, =10mA, Vy, = —15t0 —28V
@V 0<Viep <Vee  (Note 2)
Vig Input High Voltage 2.1 19 1.7 Volts {Guaranteed input high
’ o threshold for all inputs
Vi Input Low Voltage 14 11 0.8 Volts |Guaranteed input low
threshold for all inputs
Ie Input Load Current —1.40 —1.25 —1.13 mA Ve =55V, Ve =04V
Vpp = —11to —28V
I Input Leakage 20 2.0 5.0 A (Vo =55V, Vp =40V
Current , Vpp = —11t0 —28V
leex Output Leakage 50 A Ve =55V, Vi,\(p =0V
Current Vpp = —28V, Vo ; =0V
lsc Output Short —-12 -31]-14 —-32 1 —-11 -28 mA Vo =45V, Vi,p =0V, V=0V
Circuit Current Vpp = —11V, Vo = —11V
lyee Ve Supply Current 6.1 mA Voo =55V, Vyp = —15V, Vi, =0V
Inputs Open
lyax Max. Current 10 mA Ve =10V, Vpp = —30V, Inputs Open
Vigp=0V
tas Switching Speed 190 250 ns  |[Vec =5.0V, See Figure 2
toa Switching Speed 50 100 ns Vop = —13V, V;,, =0V
NOTES

1. Max =Vpp +1.0 V over Temperature Range. Typ = Vpp +0.2 V over Temperature Range.

2. At no time shall the voltage from Vpp to VT ap exceed 30 volts. See Absolute Maximum Ratings on Page 1.

3. Rating appiies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mW/°C for the Ceramic DIP and 7.1 mW/°C for the
Flatpak package.

#A9624 SCHEMATIC DIAGRAM

Voo

TH

< <
35ka $15k0

GND
o1

S

4

<

%

13
TTAF

TkQ

{ L
36000 35000 S15ke 35k

GND IN 2
1

—K

<
330

0 O~ ¢ ~=>|—4
Tt out2

? 10kQ
p =>|—Oﬂ
TkQ
5 E —Pp—os
L

VWA~

6kQ

pv4

J3kQ

l,"un

Fig. 1

228




FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA9624

TABLE 1l —
ELECTRICAL CHARACTERISTICS (T, = 0°C to 475°C, Voo = 5.0V £5%)
LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.
Voui Output High Voltage —-1.0 —1.0 —-05 —-1.0 Volts {Vee =475V, Vpp = =28V, V;,, =0V
loy = —10 pA
Voua Output High Voltage +3.25 +3.25 4-3.75 +3.25 Volts |Vee =525V, Vpp = =20V, V;,, =525V
'OH = —10 ,uA
Inputs at threshold voltages (V, orV )
Voo Output Low Voltage See Note 1 Volts (Voe =45V, I =10mA, Vy, = —11t0 —28V
@o0< VTAP < Vcc (Note 2)
Viy Input High Voitage 20 1.9 1.8 Volts | Guaranteed input high
) threshold for all inputs
Vi Input Low Voltage 1.2 1.1 0.95 Volts | Guaranteed input low
threshold for all inputs
I Input Load Current —1.32 —1.25 —120 | mA |Vo =525V, V. =045V
I Input Leakage 5.0 5.0 10 A Vo =525V, V; =45V
Current
feex Output Leakage 100 A Vee =525V, Vi =0V
Current Vpp = —28V, Vo =0V
lsc Output Short -12 —-31|-14 -32|1-12 -31 mA (Vo =475V, V., =0V, V=0V
Circuit Current Vpp = =11V, Vo ;= =11V
fvee Ve Supply Current 6.1 mA  |Vec =525V, Vpp=—15V, V;,, =0V
Input Open
Iyax Max. Current 10 mA (Voo =10V, Vpp = —30V, V;,, =0V
Input Open
tm| + Switching Speed 190 250 ns Voo = 5.0V, See Figure 2
- Switching Speed 50 100 ns Vop=—13V, V., =0V
TYPICAL ELECTRICAL CHARACTERISTICS » :A9624
OUTPUT CURRENT OUTPUT CURRENT
THRESHOLD VOLTAGE VERSUS VERSUS OUTPUT VOLTAGE VERSUS OUTPUT VOLTAGE
AMBIENT TEMPERATURE (LOW STATE) (HIGH STATE)
3.0 250 0 T T
1. N Ty = 25°C
5 I/A : ficw 5.0 < Vg 5.0V
2.5 200 V;g : -13\/ \ VDD =-13v
= 4 Vin g - p g0 —N
o2 —t— £ £ s
§ \-\‘ & 150 ‘5
g1s S ERNE / / Z-za
§ 1.0 ,VI\L\ % " / % ]
g T 2 z
= = =30
50
0.5 | / e .
0 -40
5 -5 0 B 50 5100 125 B2 -1 -0 9.0 8.0 1.0 -6.0 0 -4.0 -8.0 -12 -6
Ty - AMBIENT TEMPERATURE - °C Vi, - OUTPUT VOLTAGE - VOLTS Vg - OUTPUT VOLTAGE ~ VOLTS,
POWER DISSIPATION VERSUS SWITCHING TIME SWITCHING TIME VERSUS
- AMBIENT TEMPERATURE VERSUS LOAD CAPACITANCE AMBIENT TEMPERATURE
b Vg -5-5V w0 ,TA=‘25°C / o
50 Yoo B 1000 -532 5'?)‘6 Y 20 o
g HVTap = OV S
) €800 A 2
E @ d i
z GATE ON = s = &
g » ] = %m / y %
B ;m -~ [ ;2“0 =
o 4
g |
E o ) ®
FALLTLME . tpa~
, ATE OFF \ tod T \ \ﬁN
55 % 0 % 50 75 10 I 0 200 400 600 800 1000 5 5 0 B 50 100 15

T, = AMBIENT TEMPERATURE - °C

C| - LOAD CAPACITANCE - pf

Tp = AMBIENT TEMPERATURE - °c
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA9624 * pA9625

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
#A9624 '

41 .
VccT Tsnn in

1.5V
>c Your >
PULSE GENERATOR 1 9930 :
%1 A9624
. tpd+ — tpd—
REP RATE = 500 kHz ¢
AMPLITUDE =3V -6.0V
PULSE WIDTH = 1us I v
t, t,<10ns C= 15pf = ouT
TESTS . CONDITIONS
Ty Vee Voo Tap
tpd+,tpd_ (°C) (Volts) (Volts) Voltage v
25 5.0 —-13 0
Fig. 2
LOADING RULES:
1 AG624 1 A9625
N1 o Iy =+ 210 A
< ).—__ 3/1
11
*
*The extender pin allows the number of inputs to be extended by adding diodes or the DTuL 933 extender.
**Fan out into MOS is limited only by MOS leakage currents.
APPLICATION:
[ TTLLOGIE | | MOSLOGIC | | TTLLoGKE |
| | |
| =D ’l:jD: | L, L Do— :
|
! = huagezs | | %hA%25 | |
| |
b e — 4 N | U |
CLOCK DRIVING (using a high capacitance drive scheme)
TYPICAL SWITCHING TIMES
" VERSUS LOAD CAPACITANCE
20
180 :_TQR_‘M
VIN . 160
1.5V L0
= m_ ) —
B W
203015 = —»‘ =—DELAY TIME = &
Y, 1 A9624 l 4—15—»| |«— RISE TIME Hid RISE TIRE
- 90% 6 ——
Ve 5V Vout L , I © :E_LTL‘W [
Voo© -2V FDHG OR 0 o
Viap = OV EQUIVALENT Vout | ° a
. 0
—»| |«—FALL TIME ; = 400 p - p

CAPACITIVE LOAD - pF
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA9625

TABLE |1l —
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0 V £109%)
LIMITS
SYMBOL CHARACTERISTICS —55°C +25°C +125°C | UNITS CONDITIONS
MIN. MAX. [ MIN. TYP. MAX. [MIN. MAX.

Vou Output High Voltage 25 26 25 Volts | Voo =45V, g, = —60 A

Vpp = —11V

: Inputs at threshold voltages (V)

Voo Output Low Voltage 05 ' 05 05 Volts | Ve =55V, I5, =15mA

Vee =45V, Ig, =12mA

Vop = —11V

Inputs at threshold voltages (V,,)
Vig input High Voltage -3.0 -3.0 -30 Volts | Guaranteed input high

threshold for all inputs
Vi Input Low Voltage —9.0 —-9.0 —9.0 Volts | Guaranteed input low

threshold for all inputs
I Input Load Current 210 210 210 kA Vee =50V, Vp= =30V, Vyp = —13V
leex Output Leakage Current 50 uh Vee =V =45V, Vpp = —13V
lveet Supply Current 48 mA Ve =55V, Vjp=—15V, V= —10V
lveen Supply Current 21 Vee =55V, Vpp=—15V, V=0V
Tvop Voo Supply Current —9.0 ' mA | Voo =55V, Vpp = —15V

Input open or gnd .
Iviax Max. Vp, Supply Current —~25 mA Vee =80V, Vyp= =20V, V =0V
toas Switching Speed 55 100 ns Voe =50V, Vpp = —13V
tpd_ Switching Speed o 90 150 ns See Figure 4

#A9625 SCHEMATIC DIAGRAM

R L

10k Q

ouT 1 0UT 2
IN1

22kQ l,

3kQ

IN 2

22kQ
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * nA9625

TABLE IV — ‘
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo = 5.0 V +5%)
LIMITS
SYMBOL CHARACTERISTICS 0°C . 425°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. |MIN. MAX.

Vou Output High Voltage 25 2.6 25 Volts | Vo =475V, loy = —60 A

Vpp = —11V

Inputs at threshold voltages (V,,,)
Voo Output Low Voltage 0.5 0.5 0.5 Volts | Voo =525V, I, =152mA

Vee =475V, 15, =133 mA

Inputs at threshold voltages (V)
Viu Input High Voltage -3.0 -3.0 -3.0 Volts | Guaranteed input high

threshold for all inputs
Vi Input Low Voltage —9.0 —9.0 —9.0 Volts Guaranteed input low

threshold for all inputs
Ie Input Load Current 210 210 210 LA Vee =50V, Ve = =30V, Vy, =—13V
leex Output Leakage Current 100 #A | Voo =Vegy =475V, Vpp = —13V
lyeel Supply Current 4.3 mA Vee =525V, Vpp = —15V, V| = —10V
lveen Supply Current 21 mA Vee =525V, Vpp = —15V, V=0V
lvop Vop Supply Current —-9.0 mA Vee =55V, Vo =—15V

' Input open or gnd

hax Max. V;,, Supply Current —25 mA Ve =80V, Vo =—-20V, V=0V
bt Switching Speed 55 100 ns Vee =50V, Vo = —13V
tpd_ Switching Speed 90 150 ns See Figure 4

THRESHOLD VOLTAGE VERSUS
AMBIENT TEMPERATURE

TYPICAL ELECTRICAL CHARACTERISTICS ¢ 1A9625

POWER DISSIPATION VERSUS
AMBIENT TEMPERATURE

SWITCHING TIME VERSUS
AMBIENT TEMPERATURE

6 I

B0 § 0 160

5 e v

B V)| THRESHOLD — g @ =

-6.0 u T = w12

E V| H THRESHOLD .E ON = |

< T~ z 30 g

z S OFF — = L1

g0 g —~—t | 5 o0 gt =1

2 0 H par | L

£ s -

-2.0 g 0 L)
0 L 0 L 0 L
-55 -2 0 5 50 B0 15 -55 -2 0 % 50 75 00 15 -55 -2 0 5 50 75 100 125
Ta- AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

REP RATE = 500 kHz VIN .
AMPLITUDE = —10V Vee I R—y
PULSE WIDTH — 1.0 s :
t, t;=20ns

R
. tpd- - tpd +
PULSE J v
GENERATOR 1A9625 ouT Vour —— —
T — N‘ - 1.5V

TESTS CONDITIONS
Ta Vee Voo R
b toas (°C) (Volts) (Volts) (k)
25 5.0 —13 3.75
Fig. 4
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pA9644§

DUAL HIGH-VOLTAGE, HIGH CURRENT DRIVER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA9644 is a Dual 4-Input NAND Gate whose output can sink
500 mA in the lfow state, and maintain 30 volits in the high state. The outputs are uncommitted
collectors in a Darlington configuration which have typical saturation voltages of 0.8 volts at low
currents.and 1.2 volts at 500 mA. The inputs are TTL Compatible and feature input clamp diodes. The
input fan-in requirement is typicatly 1/2 a normal DTL Unit Load. An input strobe common to both
gates is provided, and an expander input node on each gate is available for input diode expansion.
Separate ground pins are provided for each gate to minimize ground pin offset voltages at high
current levels.

500 mA CURRENT SINKING CAPABILITY

OUTPUT VOLTAGES UP TO 30 VOLTS

LOW AVERAGE POWER, TYPICALLY 30 mW PER GATE
HIGH SPEED, TYPICALLY 50 ns DELAY TIMES

TTL COMPATIBLE INPUTS

INPUT CLAMP DIODES

LOW FAN-IN LOADING REQUIREMENTS

COMMON STROBE INPUT

EXPANDER NODE FOR INPUT DIODE EXPANSION

ABSOLUTE MAXIMUM RATING

Storage Temperature —65°Cto +175°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Pin Potential to Ground Pin —05Vto+80V
Input Voltages (D.C.) —0.5V to+55V
Voltage Applied to Qutputs {Output High) See Safe Area —0.5V to+30 V
Output Current {D.C.) (Output Low) 640 mA
Internal Power Dissipation (Note) 730 mW
Lead Temperature (Soldering, 60 seconds) 300°C
NOTE

Rating applies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mW/°C for

the Ceramic DIP

ORDER INFORMATION — Specify U7B9644XXX for 16-pin Dual In-Line Package where XXX is
51X for the —55°C to +125°C temperature range, or 59X for the 0°C to +75° C temperature range.

PHYSICAL DIMENSIONS
16 Lead MSI Dual In-Line

- 785_
785

8 1
025 R
291 o

J,,, 9 16
‘J Lo%
045
310
290
+—
2 .
| seating

I T Flane 011

41 I=-.015
165 110 037+ _|l.020 375,
100 .090 027 016 NOM
TP

STANDOFF
WIDTH

NOTES:

All dimensions in inches

Leads are intended for insertion in hole
rows on .300"” centers

They are purposely shipped with “positive”
misalignment to facilitate insertion

Board-drilling dimensions should equal
your practice for a conventional
.020 inch diameter lead

Leads are tin plated kovar

Package weight is 2.2 grams

*The 8;; dimension does not apply to

the corner leads

Fig. 2

LOGIC DIAGRAM

10

11 -——_———I

L E—

13 9

14 I 8

18 onb

3 — S—

4 1

5 l 16

e 1 /]

) GND Vee=7
Fig. 1

CONNECTION DIAGRAM

1 [ ano ] 1e

COMMON

2 O STROBE [ 45
3 Ej ‘J——:l 1
4 [ [] 13

5 [ ] 12
6 [ ,_.-——:ln

7 E Vee j 10
8 [Jano (] o
Fig. 3
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA9644

ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0V +10%)

LIMITS
SYMBOL | CHARACTERISTIC _ ~55°C +25°C +125°C UNITS CONDITIONS
: MIN. MAX. [MIN. TYP. MAX. |MIN. MAX v

Vo Output Low Voltage 1.7 125 15 15 | Volts |Vec =45V, Ig =500mA, Inputs =V,

‘ 08 1.0 Volts |V =5.0V, I, =100 mA, Inputs =V,
leex Output Leakage Current <1.0 200 500 | wA Voo =55V, Vo =30V, V=V,
I Input Reverse Current <10 20 50 | wA Vee =55V, V=45V, Other Inputs = Gnd
le Input Forward Current —0.75 —0.18 —0.75 —0.75| mA Vee =55V, V=04V
Irs Strobe Reverse Current <10 40 10 rA Vee =55V, V=45V, Other Inputs = Gnd
Ies Strobe Forward Current -15 —036 —1.5 —15 | mA |Voe=55V, V=04V
lex Expander Node Forward Current —268 -39 mA V=55V, V=04V
lee Vcc Current (Gate On) 204 30 mA Ve =55V, Inputs = Open
lax Max. V- Rating 70 12 mA  |Voe =80V, Inputs = Gnd
Ve, Input Clamp Diode Voltage —08 —15 Volts |Vee =45V, || = —10mA,

Other Inputs = Open

Vi Input Low Voltage 13 1.1 1.0 0.7 | Volts | Guaranteed Input Low Threshold
Viy Input High Voltage 23 21 17 19 Volts | Guaranteed Input High Threshold
toas Propagation Delay 50 100 ns Vee = 5.0V, C =40 pF,
tpd_ Propagation Delay 50 100 ns R, =75%21t0 +30V (See Fig. 3)

ELECTRICAL CHARACTERISTICS (T, = 0°C to 475°C, Vo = 5.0 +5%)

LIMITS

SYMBOL | CHARACTERISTIC 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. [MIN. TYP. MAX. [MIN. MAX

VoL Output Low Voltage 1.6 125 15 15 | Volts |V =475V, |5 =500mA, Inputs =V,

08 10 Volts | Voc =50V, Ig =100 mA, Inputs =V,
lcex Output Leakage Current <10 250 500 | wA Vee =525V, Vi =30V, V=V,
I Input Reverse Current <1.0 50 10 uA Voc =525V, V=45V, Other Inputs = Gnd
I Input Forward Current —0.75 —0.18 —0.75 —0.75| mA Voo =525V, V=045V
Ias Strobe Reverse Current <10 10 20 uA Vee =525V, V=45V, Other Inputs = Gnd
Ies Strobe Forward Current ~15 —036 —15 =15} mA V=525V, V=045V
Iy Expander Node Forward Current | —268 —3.9 mA |V =525V, V=045V
lec Vcc Current (Gate On) 204 30 mA (Voo =5.25V, Inputs = Open
luax Max. V. Rating 70 128 mA Voo =80V, Inputs = Gnd
Ves {nput Clamp Diode Voltage —08 —15 Volts Vee =475V, |y = —10mA,

Other Inputs = Open

Vi Input Low Voltage 0.85 1.1 08 0.75 | Volts | Guaranteed Input Low Threshold
Viy Input High Voltage 2.2 2.1 1.7 2.1 Volts | Guaranteed Input High Threshold
tpd + Propagation Delay 50 200 ns Vece = 5.0V, C_ =40 pF,
toa— Propagation Delay 50 200 ns R =75Qt0 430V (See Fig. 3)
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * nA9644

Voyr = OUTPUT VOLTAGE - VOLTS Vo, - OUTPUT LOW VOLTAGE - VOLTS

I - SUPPLY CURRENT - mA

S

b

~

g
°

e
o

e
o

e
S

e
N

o

TYPICAL ELECTRICAL CHARACTERISTICS

OUTPUT LOW VOLTAGE VERSUS
INPUT LOW CURRENT

by~ asc

T
Vgt 45V

o

100 200 300 400

lop = INPUT LOW CURRENT - mA

OUTPUT VOLTAGE VERSUS
INPUT VOLTAGE AND
SUPPLY VOLTAGE

T 5°C
Ve *5.0V
Ry = 2,060
V[ *5.0¢

Vi = 5.5V
6VCC TV Y

L/TSEET

N
N

0.4 0.8 1.2 16
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A
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8.0

INPUTS GROUI

4.0

* 1¢C - SUPPLY CURRENT - mA

=55 0
Ty, = AMBIENT TEMPERATURE - °C

> »

PROPAGATION DELAY VERSUS
AMBIENT TEMPERATURE

OUTPUT LOW VOLTAGE VERSUS
AMBIENT TEMPERATURE

2.4
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2,0 |- oL =500 mA
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA9644

Fig. 3 — SWITCHING CIRCUIT AND WAVEFORMS

INPUT
PULSE

4.0v

Input Requirements: R=75Q
Frequency = 100 kHz C . =40pF
Amplitude 3 #0.1V
Pulse Width ~ 500 ns .
Rise Time < 10ns
Fall Time < 10 ns
APPLICATIONS
+V
Surge Limiting
Resistors

1L

D,

lop SS00mMA=Nely; +Nels, ..

“"MULTIPLE LAMP DRIVING

—l+ +V . RCOIL (min) Imax
28V 280 100 mA
24V 160 150 mA

CLAMP DIODE 2: 3! I ~ RELAY 18V 57Q 300 mA
15V 35Q 400 mA
12V 22Q 500 mA

6V 100 500 mA
5V 8q 500 mA

L

} :

The clamp diode must be capable of keeping
the uA9644 within its SAFE