






























































































































































































































































































































































































































































. FAIRCHILD LINEAR INTEGRATED CIRCUITS • µA9621 

REFLECTION TEST CIRCUIT 

RTERM. 

The reflections are two delay's of the line wide. Rterm is the total impedance seen at the receiving end. 

> 
Ci -> 
(\J 

100 ns/Div. 

Rterm = 75n 

200 ns/Div. 
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::> 
i:5 -> 
0 
C\i 

::> 
Ci -> 
0 
C\i 

BACK MATCHING TABLE 

RM RM 
when used when used 

Zo single ended differentially 

50 Q 32 Q 16 Q 

75 Q 62 Q 30 Q 

92 n 82 !J 41 !J 

100 [I 90 !J 45 !J 

130 !J 120 60 Q 

300 !J 290 145 !J 

600 Q 590 !J 295 !J 

Rterm = OO 

200 ns/Div. 

Rterm = OO 

200 ns/Div. 



1-1A9622 
DUAL LINE RECEIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUIT 

GENERAL DESCRIPTION - The µA9622 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 µA9622 allows the choice of output states with the inputs open without affecting circuit 
performance by use of S3. A 130 n 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 VOL T~GE 
• 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 life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Internal Power Dissipation (Note 1) 

Ceramic DIP 
Flatpak 

Vee Pin Potential to Ground Pin 
Input Voltage 
Voltage Applied to Outputs for High Output State 
VEE Pin Potential to Ground Pin 
Enable Pin Potential to Ground Pin 
Lead Temperature (Soldering, 60 seconds) 

NOTE 

-65° C to +150° C 
-55Q C to +125° C 

670 mW 
570 mW 

-0.5Vto+7V 
±15 v 

-0.5 V to +13.2 V 
-0.5 V to -1 2 V 
-0.5 V to +15 V 

300QC 

1. Rating applies to ambient temperatures up to 70QC. Above 70QC derate linearly at 8.3 mW/QC for 
the Ceramic DIP and 7.1 mW/QC for the Flatpak Package. 

ORDER INFORMATION - Specify U6A9622XXX for 14-pin Dual In-Line Package, U319622XXX 
f~r 14-pin tlatpak 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 S3 GND 

OUT A OUT B 

EN A EN B 

A+ B+ 

A 130" B 130" 

A- 8-

Vee VEE 
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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 

FLAT PACKAGE 
TOP VIEW 

NOTES: 
All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.26 gram 



FAIRCHILD LINEAR INTEGRATED CIRCUIT • µA9622 

ELECTRICAL CHARACTERISTICS (Temperature Range -55°C to+ 125°C, Vee = 5.0 V ± 10%) 

LIMITS 

SYMBOL CHARACTERISTICS -55°C +25°C +125°C UNITS CONDITIONS & COMMENTS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOL Output Low Voltage 0.40 0.17 0.40 0.40 v Vcc=4.5V VEE= -11 V 
':'VDIFF = 2.0 V 10 L = 12.4 mA 

VoH Output High Voltage 2.8 3.0 3.3 2.9 v Vcc=4.5V VEE= -9.0 V 
':'VDIFF = 1.0 V loH = -0.2 mA 

lcEX Output Leakage Current 50 100 200 µA Vcc=4.5V VEE= -11 v 
':'VDIFF = 1.0 V VcEx = 12 V 

lsc Output Shorted Current -1.3 -3.1 -1.4 -2.15 -3.1 -1.3 -3.1 mA Vee= 5.0V VEE= -10 v 
:::VDIFF = 1.0 V Vsc = 0 V 

I R(ENABLE) Enable Input 2.0 5.0 µA Vcc=4.5V VEE= -11 v 
Leakage Current S3 = 4.5 V VR = 4.0V 

I F(ENABLE) Enable Input -1.5 -0.96 -1.5 -1.5 mA Vee= 5.5 V VEE= -9.0V 
Forward Current S3 = OV VF= ov 

IF(+lnput) +Input -2.3 -1.67 -2.1 -2.0 mA Vee= 5.0 V VEE= -10 v 
Forward Current - Input= Gnd VF= ov 

IF(- Input) - Input -2.6 -1.87 -2.4 -2.3 mA Veer S3 = 5.0 V VEE= -lOV 
Forward Current +Input= Gnd VF= OV 

VIL( ENABLE) Input Low Voltage 1.3 1.4 1.0 0.7 v v cc = 5.0 v ± 10% 
VEE= -10 v ±10% 

V+h Differential Input 1.0 2.0 1.0 1.5 2.0 1.0 2.0 v Vee= 5.0 V ±10% 
Threshold Voltage VEE= -10 v ±10% 

VcM Common Mode Voltage -10 ±12 +10 v Vee= 5.0 V VEE= -10 V 
:::vDIFF = 1.0 v or 2.0 v 

Rl30n Terminating Resistance 100 130 175 n 

Ice 5 V Supply Current 13.7 22.9 mA Vee= 5.5 V VEE= -11 v 
S3, +Inputs= 5.5 V, - Inputs= 0 V 

I EE -10 V Supply Current -6.5 -11.1 mA Vee= 5.5 V VEE= -11 V 
S3, +Inputs= 5.5 V, - Inputs= 0 V 

tpd+ Turn-off Time 38 50 ns Vee= 5.0 V VEE= -10 v 
v1N 0-+3 v, RL = 3.9 kn, CL= 30 pF 

tpd-- Turn-on Time 35 50 ns Vee= 5.0 V VEE= -10 v 
v1N 0-+3.0 v, RL = 0.39 kn, CL= 30 pF 

~·vDIFF is a differential input voltage referred from A+ to A- and from B+ to B-. 

SCHEMATIC DIAGRAM 

Vee 111 

130Q 

151 

1610---+-'VVV-----K I-+----+---

5kQ 5kQ 

890Q 

c___--+----+-------+------------+-<>18} VEE 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT • µA9622 

ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to +75°C, Vee= 5.0 V ± 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= 4.75 V VEE= -10.5 V 
':'VDIFF = 2.0 V IOL = 14.1 mA 

VoH Output High Voltage 2.9 3.0 3.3 2.9 v Vee= 4.75 V VEE= -9.5 v 
•:•vDIFF = 1.0 V 10 H = -0.2 mA 

le Ex Output Leakage Current 80 100 200 µA Vee= 4.75 V VEE= -10.5 v 
•:•VDIFF = 1.0 V VeEx = 5.25 V 

lse Output Shorted Current -1.3 -3.1 -1.4 -2.15 -3.2 -1.3 -3.1 mA Vee= 5.0 V VEE= -10 v 
•:•vDIFF = 1.0 V Vse = 0 V 

I R(ENABLE) Enable Input 5 10 µA Vee= 4.75 V VEE= -10.5 v 
Leakage Current S3 = 4.75V VR = 4.0 v 

I F(ENABLE) Enable Input -1.5 -.96 -1.5 -1.5 mA Vee= 5.25 V VEE= -9.5 V 
Forward Current S3 = OV VF= OV 

IF(+ Input) + Input -2.6 -1.67 -2.4 -2.3 mA Vee= 5.0 V VEE= -lOV 
Forward Current - Input= Gnd VF= ov 

IF(- Input) - Input -2.9 -1.87 -2.7 -2.6 mA Vee• S3 = 5.0 V VEE= -lOV 
Forward Current + Input= Gnd VF= ov 

VIL( ENABLE) Input Low Voltage 1.2 1.4 1.0 0.85 v Vee= 5.0 V ±5% 
VEE= -10 v ±5% 

vth Differential Input 1.0 2.0 1.0 1.5 2.0 1.0 2.0 v Vee= 5.0 V ±5% 
Threshold Voltage VEE= -10 v ±5% 

VeM Common Mode Voltage -7.5 ±12 +7.5 v Vee= 5.0 V VEE= -10 V 
•:•vDIFF = 1.0 v or 2.0 v 

R13on Terminating Resistance 91 130 185 n 

Ice 5 V Supply Current 13.7 22.9 mA Vee= 5.25 V VEE= -10.5 v 
S3, +Inputs= 5.25 V, -Inputs= 0 V 

I EE -10 V Supply Current -6.5 -11.1 mA Vee= 5.25 V VEE= -10.5 v 
S3, +Inputs= 5.25 V, -Inputs= 0 V 

tpd+ Turn-off Time 38 100 ns Vee= 5.0 V VEE= -lOV 
v1N 0-+3.o v, RL = 3.9 kn, CL = 30 pF 

tpd- Turn-on Time 35 100 ns Vee= 5.0 V VEE= -10 v 
v1N 0-+3.0 v, RL = 0.39 kn, CL = 30 pF 

•:•v01 FF is a differential input voltage referred from A+ to A- and from B+ to B-. 

SWITCHING TIME TEST CIRCUIT WAVEFORMS 

Vee tpd+ tpd-
1 I I I 

V1N~_: 1.5V -~ 
ov--~: 
~: 

VouT~l.:JY~ ov- - - - - - - - - - - - - - - -

STANDARD USAGE 

DRIVER SYSTEM RECEIVER SYSTEM 

LOGIC LINE DRIVER 11A9622 LOGIC 
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FAIRCHILD LINEAR INTEGRATED CIRCUIT • µA9622 

OUTPUT LOW VOLTAGE 
VERSUS 

OUTPUT LOW CURRENT 

~ 200 

§;: 
3: 150 t---+---+-+-,,OL+---+-+---+----l 
9 
5 

~ 100 

o~_.___.__......__.____._.....__.___, 

0 5.0 10 15 

loL - OUl PUl LOW CURRENT -mA 

Vout • Vo1FF TRANSFER 
CHARACTERISTICS 

20 

5.o Vee. 5.~"""I 

4.0 Vee. 5.ov 

!:l Vee· 4.5v 
§;: 

~ 3.0 

§;: t---t--+----tff-H--+......+->~---1----t 

~ 2.0 r-+-+-~ 
0 

t- "..,.+t---l---1 
>"' 

~ t::t t- ~-.+---1--.o-+---+--i 

J~ 1.0 t--+---+--->-1jtt-f'+->+l......i-t-W-t-+--+-----1 

J l 

j. 

VOIFF - DIFFERENTIAL INPUT VOLlAGE - VOLTS 

TURN ON TIME VERSUS 
AMBIENT TEMPERATURE 

loo Vee. 5.ov I 
VEE• -lOV +-·+---+---+----+---+----+--­
LOAD A: RL • 500Q CL• 50pF VL • 5.0V 

80 LOAD B: RL • 390Q CL· 30pF VL • 5.0V --+-+­
LOAD C: RL • 200Q CL· 50pF VL • 3.0V 

-+---------

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

o ~~~~~___,__,__l ____, 
-60 -20 0 20 60 100 140 

TA - AMBIENT TEMPERATURE - 'C 

TYPICAL . ELECTRICAL CHARACTERISTICS 

!:l 
~ 

6.0 

OUTPUT HIGH VOLTAGE 
VERSUS 

OUTPUT HIGH CURRENT 
VEE• -lOV 
TA • 25°C +---+---+---+--+-+-t--t--t--i 

5. 0 t--1---<1---<----+----+----+---+--+--+---+---+---I 

~ 

0 -0.5 -1.0 -u -2.0 -2.5 -3.0 

loH - OUlPUT HIGH CURRENT - mA 

OUTPUT VOLTAGE 
VERSUS 

COMMON MODE VOLTAGE 
5·

0 
Vee. 5.0V VEE. -lOV 

4. 0 t--+--+-+----+--------+-----+----t-t--+-----J-4-----t 

~ 3. 0 t--+-+-+-----+--+------+----+-t--~-+-----t 
:::; 
~ > r------1 

O~ 2 .o t--+--++----+--------+-----+----+-1-----t z t--1 
>- >-

J; 1. 0 t--+-+-+---+---+---+---+-----t-----1---H---l 

VIN· 2.0 -5.0V 
Ot:=:t=:::l=::::!:::::t:=:t:==l==:t::::±::::!!±:::~ 
-20 -12 -4.0 0 4.0 12 20 

VcM - COMMON MOOE VOLTAGE - VOLTS 

TURN OFF TIME VERSUS 
AMBIENT TEMPERATURE 

100 Vee , 5.ov 
VEE' -lOV 1 

LOAD A: RL • 500Q CL· 50pF VL • 5.0V 
80 LOAD B: RL • 3.9kQ C~ • 30pF VL • 5.0V 

LOAD C: RL • 2000 CL· 50pF VL • 3.0V 
- I : 

~ 60>---+--+--t--+----+---+-t---+--+----< 
;= 

z 
~ 40t--+-+--+----+-+-=--!-=-f--=~"'F--~ 

j_ 

-20 0 20 60 100 140 

TA - AMBIENT TEMPERATURE - C 
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g 
<..:> 
< :::; 
~ 
::> 
0.. 

~ 
5 

>o 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

LOGIC LEVELS VERSUS 
AMBIENT TEMPERATURE 

i--1-
J_ J_ 

VoH@ loH. -0.2mA 

Vee· 4.5v 
VEE• -llV 

0.5 t--+---+--+--+---+---+-+---+--+----< 

TYPICAL Vol@ lo_!.. 12.4rnA -I 

o.____.__-+--+--+--~----+-t--+---+-~ 

-60 -40 -20 0 20 40 60 80 100 120 140 

TA • AMBIENT TEMPERAlURE °C 

INPUT CURRENT VERSUS 
INPUT VOLTAGE 

4.o Vee ·5.ov 

I-- VEE • -lOV -t-+--t-----l--+---+T--+--+--+--Jb7".I 
53 • 5.DV + IN°PUT 11°' 

2 .o 1------<,__.--+----+----+--+--+---+-\-+--+--~..-..-----< 

lu t--t--i----t---t---+--+----+--+Ld--~ I NP0f 

~ -2.0 t--1---t-+-+--h..Ll9f-~-btlt--+--t-+-+--1 

<( 

E 

f 
-4.0 l----t----l--~o£-+-!7-+----+--+-+--+----+--+---------i 

~ 
-6.0~ 

-12 -8.0 -4.0 4.D 8.0 

300 

VIN - INPUT VOLTAGE -VOLTS 

POWER DISSIPATION VERSUS 
AMBIENT TEMPERATURE 

12 

250 1---t---+--t--+---+--l-+---+----+-------< 

t--+-~---+---+--+---t--1---+----+--~ 

~ 200>---+-----+---t--+-----+---l-+---+----+-------< 

~ f--+- Po@ Vee. 5.5V VEE. -llVt---+----+-------l 

~ 150 f---t---~ ® ~ • 15 ov 1

v ~----4-e----i 
0 D CC · EE ·

1 

~ r--t± ~ 
is: lOO Po@ Vee. 4.5V VEE. -9.0~ 
cE' 

50>---+-----+---t--+-----+---l-+---+----+-------< 

o.___.___,__,_------'------'---'--'--_.___,_~ 

-60 -20 0 20 60 100 140 

TA -AMBIENT TEMPERATURE - °C 



1-1A9624•1-1A9625 
DUAL TTL, MOS INTERFACE ELEMENTS 

FAIRCH'ILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The µA9624 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 µA9625 is a dual MOS to TTL level converter. It is designed to convert standard negatige MOS 
logic levels to TTL levels. The µA9625 features a high input impedance which allows preservation of 
the driving MOS logic level. 

Both the µA9624 and µA9625 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.1 L-STD-806B logic symbol specifications, the µA9624 is represented as a NANO g~te and 
the µA9625 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 
µA9624 acts as an AND gate and the µA9625 as an inverter. 

• TTL COMPATIBLE INPUTS/OUTPUT 
• MOS COMPATIBLE OUTPUT/INPUTS 

• LOW POWER 

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature -65° C to +1 50° C 
Temperature (Ambient) Under Bias 
Vee Pin Potential to Ground Pin 
Voltage Applied to Outputs for High Output State (µA9624) 
Voltage Applied to Outputs for High Output State (µA9625) 
Input Voltage (D.C.) (µA9624) 
Input Voltage (D.C.) (µA9625) 

VDo Pin Potential to Ground Pin 
VDD Pin Potential to Tap Pin (µA9624) 

VTAP 
Internal Power Dissipation (Note 3) 

Ceramic DIP 
Flatpak 

Lead Temperature (Soldering, 60 seconds) 

-55° C to +125° C 

VDD to +10 v 
VDD to +Vee value 

-0.5 V to Vee value 
-0.5 V to +5.5 V 

Vee to VDD 
-30 V to +0.5 V 
-30 V to +0.5 V 

Vee +0.5 v 

670 mW 
570 mW 

300°C 

ORDER INFORMATION - Specify U6A9624XXX and U6A9625XXX for 14-pin T0-116 Dual 
In-Line Package or U319624XXX and U319625XXX for 14-pin f:latpak where XXX is 51 X for the 
-55° C to +125° C temperature range, or 59X for the 0° C to+ 75° C temperature range. 

µA9624 µA9625 

GND Vee 14 GND Vee 14 

2 NC TAP 13 2 13 

3 12 3 12 

4 11 4 11 

5 10 5 10 

6 9 6 9 

7 8 7 Voo 8 

Notes on following page. 
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TYPICAL DUAL IN-LINE PACKAGE 
In Accordance With 

NOTES: 

JEDEC (T0-116) Outline 

785 
750 

025R 
NOM 

All dimensions in inches 
Leads are intended for insertion in hole rows 

on .300" centers. 
They are purposely shipped with ''positive'' 

misalignment to taeilitate 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 

006 
,004 

~r--r--- ~;g ____j I 
065 

TYP 050 

NOTES: 
All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0,26 gram 



FAIRCHltD LINEAR INTEGRATED CIRCUITS • µA9624 

TABLE 1-
ELECTRICAL CHARACTERISTICS (TA= -55°C to +125°C, Vee= 5.0V±10%) 

LIMITS 
SYMBOL CHARACTERISTICS -55°C +25°C +125°C UNITS 

MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

VOHI Output High Voltage -1.0 -1.0 -0.5 -1.0 Volts 

VOH2 Output High Voltage +3.5 +3.5 +4.0 +3.5 

VOL Output Low Voltage See Note 1 Volts 

VIH Input High Voltage 2.1 1.9 1.7 Volts 

VIL Input Low Voltage 1.4 1.1 0.8 Volts 

IF Input Load Current -1.40 -1.25 -1.13 mA 

IR Input Leakage 2.0 2.0 5.0 µA 
Current 

leEx Output Leakage 50 µA 
Current 

lse Output Short -12 -31 -14 -32 -11 -28 mA 
Circuit Current 

lvec Vee Supply Current 6.1 mA 

IMAX Max. Current 10 mA 

tpd+ Switching Speed 190 250 ns 

tpd- Switching Speed 50 100 ns 

NOTES 

1. Max= Voo +1.0 V over Temperature Range. Typ = v 00 +0.2 V over Temperature Range. 

CONDITIONS 

Vee= 4.5 V, V00 = -28 V, VrAP = O V 
10 H = -10 µA 

Vee= 5.5 V, V00 = -20 V, VrAP = 5.5 V 
Inputs at threshold voltages (V1L) 10 H = -10 µA 

Vee= 4.5 V, IOL = 10 mA, V00 = -15 to -28 
@ V1H• O::;; VrAP ::;; Vee (Note 2) 
Guaranteed input high 
threshold for all inputs 

Guaranteed input low 
threshold for all inputs 

Vee= 5.5 V, VF= 0.4 v 
V00 = -11 to -28 V 

Vee= 5.5 V, VR = 4.0V 
V00 = -11 to -28 V 

Vee= 5.5 V, VrAP = 0 V 
VDD = -28V, Your= av 
Vee= 4.5 V, VrAP = 0 V, v,N = 0 v 
V00 = -11 V, Your= -11 V 

Vee= 5.5V, V00 = -15 V, VrAP = 0 V 
Inputs Open 

Vee= 10 V, V00 = -30 V, Inputs Open 

VrAP = OV 
Vee= 5.0 V, See Figure 2 

V00 =-13V, VrAP=OV 

2. At no time shall the voltage from Voo to VTAP exceed 30 volts. See Absolute Maximum Ratings on Page 1. 
Rating applies to ambient temperatures up to 70Q C. Above 70Q C derate linearly at 8.3 mW/QC for the Ceramic DIP and 7.1 mW/QC for the 
Flatpak package. 

3. 

5kQ 

µA9624 SCHEMATIC DIAGRAM 

15kQ 500Q 

OUT 1 

Yee 
14 

13 
TAP 

OUT 2 

Yoo 
7 

Fig. 1 
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500Q 15kQ 

GNO 
1 

6kQ 

5kQ 

IN 2 

'-----010 

v 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • µA9624 

TABLE 11-
ELECTRICAL CHARACTERISTICS (TA= 0°C to +75°C, Vee= 5.0 V ±5%) 

SYMBOL CHARACTERISTICS 

VOHt 

VOH2 

VoL 

VIH 

VIL 

IF 

IR 

leEx 

lse 

lvee 

IMAX 

tpd+ 

tpd-

Output High Voltage 

Output High Voltage 

Output Low Voltage 

Input High Voltage 

Input Low Voltage 

Input Load Current 

Input Leakage 
Current 

Output Leakage 
Current 

Output Short 
Circuit Current 

Vee Supply Current 

Max. Current 

Switching Speed 

Switching Speed 

THRESHOLD VOLTAGE VERSUS 
AMBIENT TEMPERATURE 

2.5 1----+---+--+--+---+----+---+------l 

2.0 1----i:...i+--:='i'-V ..... 1 H-i--=+----+-+---+---l 

~ 
1.5 1----+---+--+--+---+----+---+------l 

~ 
1.0 l--+---+-v1 L-t-N_i-r=--+--=i:::::::-+----i r--r-
0.5 1----+---+--+--+---+----+---+------l 

-55 -25 0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

POWER DISSIPATION VERSUS 
AMBIENT TEMPERATURE 

VDD = -15V 
50r---+--+----+----<>---+---+---+----I 

~l----+---+---+--tl---+---+---+-------1 

~t---t-----t---t--+---t---+---tf---1 

10 t---r--t--t--t---+---+----+---J 

_fATE ~F 

-55 -25 0 25 50 75 100 125 
TA -AMBIENT TEMPERATURE- °C 

LIMITS 
0°C +25°C +75°C UNITS CONDITIONS 

MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

-1.0 -1.0 -0.5 -1.0 Volts Vee= 4.75 V, V00 = -28 V, VTAP = O V 
10 H = -lOµA 

+3.25 +3.25 +3.75 +3.25 Volts Vee= 5.25 V, V00 = -20 V, VrAP = 5.25 V 
10 H = -lOµA 
Inputs at thresho.ld voltages (V1L or V1H) 

See Note 1 Volts Vee= 4.5 V, IOL = 10 mA, V00 = -11 to -28 
@ 0 ~ VTAP ~Vee (Note 2) 

2.0 1.9 1.8 Volts Guaranteed input high 
threshold for all inputs 

1.2 1.1 0.95 Volts Guaranteed input low 
threshold for all inputs 

-1.32 -1.25 -1.20 mA Vee= 5.25 V, VF= 0.45 V 

5.0 5.0 10 µA Vee= 5.25 V, VR = 4.5 V 

100 µA Vee= 5.25 V, VrAP = 0 V 
V00 = -28 V, Vour = OV 

-12 -31 -14 -32 -12 -31 mA Vee= 4.75 V, VrAP = 0 V, V1N = 0 V 
V00 = -11 V, Vour = -11 V 

6.1 mA Vee= 5.25 V, V00 = -15 V, VTAP = 0 V 
Input Open 

10 mA Vee= lOV, V00 = -30V, VTAP = OV 
Input Open 

190 250 ns Vee= 5.0 V, See Figure 2 

50 100 ns VDD = -13 V, VTAP = 0 v 

TYPICAL ELECTRICAL CHARACTERISTICS• µA9624 

OUTPUT CURRENT OUTPUT CURRENT 
VERSUS OUTPUT VOLTAGE 

(HIGH STATE) 

-~: 

VERSUS OUTPUT VOLTAGE 
(LOW STATE) 

250 .--~--,---r-----r--,..-----,----, 

TA = 25''C +-----+--+----+--t---t 
Vee = 5.ov 

~ 200 VDD = -IJV +----+---+---+----71"'---t 

-13 -12 -II -10 -9.0 -8.0 -7.0 -6.0 

VOL - OUTPUT VOLTAGE - VOLTS 

SWITCHING TIME 
VERSUS LOAD CAPACITANCE 

1200 T ~1 
TA = 25°C -t-----+---+---+--+----r,.<L-" >---< 
VDD = -13V 1 / 

1000 Vee= 5.ov--+--+---+---+-,~}.<-+---t---1 
VTAP = OV %"""' -1---1---< 

8001---t-t-t-t-l---T}~~-+---+---+-~ 
~1 

/ 
/ 

6001----t-t-~-~yf-4--1---~f--+~, 

..:J ~ 

200 v­
i-'"'" 

~tpd-
0 F-

200 600 
CL - LOAD CAPACITANCE - pF 
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_l 
800 1000 

:i:: 

-
0 -30 1----+---+---+-,-+---+---+----J 

-35 1----+---+---+--t-+---+---+----J 

-~~~~~~-~~__.____, 

0 -4.0 -8.0 -12 

VoH - OUTPUT VOLTAGE - VOLTS 

SWITCHING TIME VERSUS 
AMBIENT TEMPERATURE 

-16 

~01---+---+--+--t-+---+--+--t 

~300 1---+---+---+--t-+--~~-. ___,,.Lo<---J 

~ v 
~200 I----+---+----+----<---~-+---+---+---< 

~ ~ 
~ 100 1---+--+--+--t-+---+--+--t 

lpd"-+--
-55 -25 0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

v 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • µA9624 • µA9625 

PULSE GENERATOR ......_ _ __. 

REP RATE= 500 kHz 
AMPLITUDE= 3 V 
PULSE WIDTH = lµs 
t,, t 1 ::::; 10 ns C= 15pf 

LOADING RULES: 

APPLICATION: 

1/1 

1/1 

~,(~ 
Yz µ A9624 

Vee= sv 
v00=-21v 

VTAP = OV 

FDH6 OR 
EQUIVALENT 

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 
µA9624 

v,N I I 
TAPb 6Voo 

13 7 r 
TESTS 

TA 
tpd+• tpd- (oC) 

25 

µ A9624 I )o----.. ~ ·:,_ 
I 

V1N----

tpd+ 

VouT ____ _, 

CONDITIONS 

Vee VDD Tap 
(Volts) (Volts) Voltage 

5.0 -13 0 

Fig. 2 

µA9625 

1
1
N=+210µA ~:JI~----

*The extender pin allows the number of inputs to be extended by adding diodes or the DTµL 933 extender. 

**.Fan out into MOS is limited only by MOS leakage currents. 

,-TTL U,Gie- ~ 

: =QI 
: =Qc >--+I___, 
I I L ______ .J 

f - M"os LI>Gie-- ~ ~ - TTL UiGle-1 
I I I 
I I I o---

K ~~~....--1 l--T---1>-~+---L-" I 
I Yz µ A9625 I 
I I 

L------...l L _____ ...J 

CLOCK DRIVING (using a high capacitance drive scheme) 

---1.SV 

3/1 

TYPICAL SWITCHING TIMES 
VERSUS LOAD CAPACITANCE 

230 

1--RISE TIME 
--90% 

---10% 

: 1----loRL1/ME 
160 1-----1------1------1------1---1---1---1---1---1----1 

0'--+-----+-----+-----+------1---1---1--...L..-...l-...J 
0 200 400 600 800 1000 

CAPACITIVE LOAD - pF 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • µA9625 

TABLE 111-
ELECTRICAL CHARACTERISTICS (TA= -55°C to +125°C, Vee= 5.0V±10%) 

SYMBOL CHARACTERISTICS 

VoH Output High Voltage 

VOL Output Low Voltage 

VIH Input High Voltage 

VIL Input Low Voltage 

IF Input Load Current 

le Ex Output Leakage Current 

lveeL Supply Current 

lveeH Supply Current 

lvoo V00 Supply Current 

IMAX Max. V00 Supply Current 

tpd+ Switching Speed 

tpd- Switching Speed 

IN 1 
5 

LIMITS 
-55°C +25°C +125°C 

MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

2.5 2.6 2.5 

0.5 0.5 0.5 

-3.0 -3.0 -3.0 

-9.0 -9.0 -9.0 

210 210 210 

50 

4.8 

2.1 

-9.0 

-25 

55 100 

90 150 

µA9625 SCHEMATIC DIAGRAM 

Vee 
14 

GND 

7 
Voo 

Fig. 3 

231 

UNITS CONDITIONS 

Volts Vee= 4.5 V, 10 H = -60 µA 
V00 = -11 V 
Inputs at threshold voltages (V1H) 

Volts Vee= 5.5 V, IOL = 1.5 mA 
Vee= 4.5 V, IOL = 1.2 mA 
V00 = -11 V 
Inputs at threshold voltages (V1L) 

Volts Guaranteed input high 
threshold for all inputs 

Volts Guaranteed input low 
threshold for all inputs 

µA Vee= 5.0 V, VF= -3.0 V, V00 = -13 V 
µA Vee= VeEx = 4.5 V, V00 = -13 V 
mA Vee= 5.5 V, V00 = -15 V, V1N = -10 V 

Vee= 5.5V, V00 = -15 V, V1N = OV 
mA Vee= 5.5 V, V00 = -15 V 

Input open or gnd 

mA Vee= 8.0 V, V00 = -20 V, V1N = 0 V 
ns Vee= 5.0 V, V00 = -13 V 
ns See Figure 4 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • µA9625 

TABLE IV-
ELECTRICAL CHARACTERISTICS (TA= 0°C to +75°C, Vee= 5.0 V ±5%) 

SYMBOL CHARACTERISTICS 

VoH Output High Voltage 

VOL Output Low Voltage 

VIH Input High Voltage 

VIL Input Low Voltage 

IF Input Load Current 

le Ex Output Leakage Current 

lveeL Supply Current 

lvccH Supply Current 

IVDD V00 Supply Current 

IMAX Max. V00 Supply Current 

Switching Speed 

LIMITS 
0°C +25°C +75°C 

MIN. MAX. MIN. TYP. MA:X. MIN. MAX. 

2.5 2.6 2.5 

0.5 0.5 0.5 

-3.0 -3.0 -3.0 

-9.0 -9.0 -9.0 

210 210 210 

100 

4.8 

2.1 

-9.0 

-25 

55 100 

UNITS CONDITIONS 

Volts Vee = 4.75 V, 10 H = -60 µA 
VDD = -11 v 
Inputs at threshold voltages (V

1
H) 

Volts Vee= 5.25 V, Im= 1.52 mA 
Vee= 4.75 V, loL = 1.33 mA 
Inputs at threshold voltages (V

1
L) 

Volts Guaranteed input high 
threshold for all inputs 

Volts Guaranteed input low 
threshold for all inputs 

µA Vee= 5.0 V, VF= -3.0 V, V00 = ·-13 V 

µA Vee= VeEx = 4.75 V, V00 = -13 V 

mA Vee= 5.25 V, V00 = -15 V, V1N = -10 V 

mA Vee= 5.25 V, V00 = -15 V, V1N = 0 V 

mA Vee= 5.5 V, V00 = -15 V 
Input open or gnd 

mA Vee= 8.0V, V00 = -20V, V1N = OV 

ns Vee= 5.0 V, V00 = -13 V tpd+ 

tpd- Switching Speed 90 150 
...:.._ __ _.._ __________ -1-------1--------------11---n-s-- See Figure 4 

THRESHOLD VOLTAGE VERSUS 
AMBIENT TEMPERATURE 

-8.0 

~ 1----1 ---

~-6.0 
v1 L THRESHOLD -

~ f-----j -
VI H THR1SHOLD 

-----"---§: 

El-4.0 

~ 
-2.0 

--+---

0 
-55 -25 0 25 50 75 100 125 

TA - AMBIENTTEMPERATURE - °C 

REP RATE= 500 kHz 
AMPLITUDE= -10 V 
PULSE WIDTH= 1.0 µ,s 
tr, t1 =20 ns 

TYPICAL ELECTRICAL CHARACTERISTICS • µA9625 

POWER DISSIPATION VERSUS 
AMBIENT TEMPERATURE 

~501-----1-----+---I--+---+~+----+-~ 

~ 
~ 
~ 40 

~ ON 

~ 30~~::t:::OFF=!=::::j::=:::\===l-._~t--__j 

~ r--t--
~ 201----1----+--l--+---+~+----t-~ 
0 

~ 101---+----+--+--+----t~+---+-~ 

-55 -25 0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 

SWITCHING TIME VERSUS 
AMBIENT TEMPERATURE 

200 C~l5pF 
~--~-~ _ _,__,____,_ ___ -+-----j--

120 l------+----l----l----1--1----l-----l-----I 

\pd+ ~ 

-55 -25 0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

VIN -\ f--6.0V 
Vee 

0 

> 
>R tpd-~ I ~ r-tpd t 

'Yl '-
~ 

PULSE 
µA9625.f ~- Vout GENERATOR 

I15pf Vout -·-\ 
f--1.5V 

fl) 

TESTS CONDITIONS 

TA Vee VDD R 

tpd+• tpd- (oC) (Volts) (Volts) (kn) 

25 5.0 -13 3.75 

Fig. 4 
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1-1A9644 
DUAL HIGH-VOLTAGE, HIGH CURRENT DRIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The µA9644 is a Dual 4-lnput NANO Gate whose output can sink 
500 mA in the low state, and maintain 30 volts 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 typically 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 VOLT AGES UP TO 30 VOL TS 
• 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 
Temperature (Ambient) Under Bias 
V cc Pin Potential to Ground Pin 
Input Voltages (D.C.) 

Voltage Applied to Outputs (Output High) 
Output Current (0.C.) (Output Low) 
Internal Power Dissipation (Note) 
Lead Temperature (Soldering, 60 seconds) 

NOTE 

See Safe Area 

-65° C to +1 75° C 
-55° C to +125° C 
-0.5 V to +8.0 V 
-0.5 V to +5.5 V 
-0.5 V to +30 V 

640mA 
730mW 

300°C 

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 
51 X for the -55° C to +125° C temperature range, or 59X for the 0° C to + 75° C temperature range. 

LOGIC DIAGRAM 
10 

11 

12 

13 

14 

15 

16 

Vee= 7 

Fig. 1 
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PHYSICAL DIMENSIONS 
16 Lead MSI Dual In-Line 

1310--i 

-x;·~ .020 ~
290 

:::JI. 170 
_!·Seatmg 

~' I ~L.Plane Oil· ' ' .009 
I .045 

165 I I 110 J .031· -ti 1- o~J 5 
I 315----I 

100 i--t".090 .027 -i f-.016 1----NOM 
TYP STANDOFF 

WIDTH 

NOTES: 
All dimensions in inches 
Leads are intended for insertion in hole 

rows on .~00" 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 

.037 '. . ' 
*The _

027 
d1mens1on does not apply to 

the corner leads 

Fig. 2 

CONNECTION DIAGRAM 

16 

15 

14 

13 

12 

11 

10 

Fig. 3 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • µA9644 

ELECTRICAL CHARACTERISTICS (TA= -55°C to +125°C, Vee = 5.0 V ± 10%) 

LIMITS 

SYMBOL CHARACTERISTIC -55°C +25°C +125°C UNITS CONDITIONS 
MIN. MAX. MIN. TYP. MAX. MIN. MAX. 

Vol Output Low Voltage 1.7 1.25 1.5 1.5 Volts Vee= 4.5 V, IOL = 500 mA, Inputs= V1H 

0.8 LO Volts Vee= 5.0 V, IOL = 100 mA, Inputs= V1H 

ICEX Output Leakage Current <LO 200 500 µA Vee= 5.5 V, VcEx = 30 V, VIN= Vil 

IR Input Reverse Current <LO 2.0 5.0 µA Vee= 5.5 V, V1N = 4.5 V, Other Inputs = Gnd 

IF Input Forward Current -0.75 -0.18 -0.75 -0.75 mA Vee= 5.5 v, VIN= 0.4 v 

IRS Strobe Reverse Current <LO 4.0 10 µA Vee= 5.5 V, V1N = 4.5 V, Other Inputs = Gnd 

IFS Strobe Forward Current -L5 -0.36 -L5 -1.5 mA Vee= 5.5 V, V1N = 0.4 V 

IFx Expander Node Forward Current -2.68 -3.9 mA Vee= 5.5 V, V1N = 0.4 V 

Ice Vee Current (Gate On) 20.4 30 mA Vee= 5.5 V, Inputs= Open 

IMAX Max. Vee Rating 7.0 12 mA Vee= 8.0 V, Inputs= Gnd 

VF3 Input Clamp Diode Voltage. -0.8 -L5 Volts Vee= 4.5 V, llN = -10 mA, 
Other Inputs = Open 

Vil Input Low Voltage L3 1.1 LO 0.7 Volts Guaranteed Input Low Threshold 

VIH Input High Voltage 2.3 2.1 1.7 L9 Volts Guaranteed Input High Threshold 

tpd+ Propagation Delay 50 100 ns Vee= 5.0 V, Cl= 40 pf, 

tpd- Propagation Delay 50 100 ns Rl = 75 n to +30 V (See Fig. 3) 

ELECTRICAL CHARACTERISTICS (TA= 0°C to +75°C, Vee= 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 L6 L25 L5 1.5 Volts Vee= 4.75 V, IOL = 500 mA, Inputs= V1H 

0.8 LO Volts Vee= 5.0 V, IOL = 100 mA, Inputs= V1H 

le EX Output Leakage Current <LO 250 500 µA Vee= 5.25 V, VcEX = 30 V, VIN= Vil 

IR Input Reverse Current <LO 5.0 10 µA Vee = 5.25 v, V1N = 4.5·v, Other Inputs= Gnd 

IF Input Forward Current -0.75 -0.18 -0.75 -0.75 mA Vee= 5.25 V, V1N = 0.45 V 

IRS Strobe Reverse Current <LO 10 20 µA Vee= 5.25 V, V1N = 4.5 V, Other Inputs= Gnd 

IFS Strobe Forward Current -L5 -0.36 -1.5 -1.5 mA Vee= 5.25 V, V1N = 0.45 V 

IFx Expander Node Forward Current -2.68 -3.9 mA Vee = 5.25 V, V1N = 0.45 V 

Ice Vee Current (Gate On) 20.4 30 mA Vee= 5.25 V, Inputs= Open 

IMAX Max. V cc Rating 7.0 12.8 mA Vee= 8.0 V, Inputs= Gnd 

VF3 Input Clamp Diode Voltage -0.8 -L5 Volts Vee= 4.75 V, 1,N = -10 mA, 
Other Inputs= Open 

v,l Input Low Voltage 0.85 1.1 0.85 0.75 Volts Guaranteed Input Low Threshold 

VIH Input High Voltage 2.2 2.1 1.7 2.1 Volts Guaranteed Input High Threshold 

tpd+ Propagation Delay 50 200 ns Vee= 5.0 V, Cl= 40 pf, 

tpd- Propagation Delay 50 200 ns Rl = 75 n to +30 V (See Fig. 3) 
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FAIRCHILD LINEAR .INTEGRATED CIRCUITS • µA9644 

OUTPUT LOW VOLTAGE VERSUS 
INPUT LOW CURRENT 

TYPICAL ELECTRICAL CHARACTERISTICS 

SAFE AREA CURVE 

IL 0.8 ~-l--+--1---+---~-+--+~ 

~ 

!i 

r·6 L--_j_--l-"\_-\~-+---+-------1--+------I 
~ \ 
~ 0.4 ~ 

8 L---l-___j_-+-1____,.._ "\..~--1-----+-+-------l 

~ 0.2 ~-1-___J_--1--""J-+-3~-.........!--+--+--1 

g 

OUTPUT LOW VOLTAGE VERSUS 
AMBIENT TEMPERATURE 

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

t- Ve~ • 4.5~ -+---+-+---+---+--+----t 

2.0 t- 1oL • 500 mA--+---+-+---+---+--+----1 

' 1.6 t---+--+---+-t--+--+--+---1----t 

~ 
~ 1.2 t--;--..+-
~ i o.a 1---+--+---+-1-----+--+--+---+----t 

>~ 0.4 f---t---+---+----11-----+--+--+---t--I 
0.2 l-----+---+---+--+--+--+--+---+---1--4 ~ 

o...__..____,__.__,__.____.____.___._.__. oL--....L---L-.J...--L...__J'--...1---'---' 
0 5.0 10 15 20 25 30 J5 Cl 

8.0 

7.0 

J!l 
~ 6.0 

~ 5.0 
~ 

~ 4.0 

~ 3 3.0 

}z.o 
1.0 

0 

0 

0 

100 200 300 

loL - INPUTLOW CURRENT- mA 

OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE AND 

SUPPLY VOLTAGE 
TA ·25°c 
Vee· 5.ov 
RL ·2.0kO 1 
VL • 5.0V 

@Vee· s.5v 
@'tee._· 5.0\I """b.. 
·~·4.5V ~ -+-... -~ 

~ 

l 
( 

0.4 0.8 1.2 1.6 

VIN - INPUT VOLTAGE-VOLJS 

SUPPLY CURRENT VERSUS 
SUPPLY VOLTAGE 

Vee - SUPPLY VOLTAGE -VOLTS 

500 

2.0 

VcE -<:OU£CTOR TO EMlmR VOLTAGE - VOLTS 

OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE 

AND TEMPERATURE 
Vee· s.ov 

l.O RL • 2k0 
VL • 5.0V 

g 6.0 

® 

r4.00 1--+---+-==!1'\~l'JsfSj:-i® ~....,---~+-~-+~ 
~· \& 9,\ 
~ ~ M~1 n 

5 3.0 I I~ ~""{ 

J~ 2.0 '---'-----'---'-J----''--l-->.--7 _._U-ii ___.__.___,_____, 

l.o 1---+--+---1----1+\.-+--+-'--l--ll-+u:+--+.~~<--+------l 

0'--'--'--1~; --'---'---'--1'--'--L--' 
0 0.4 0.8 1.2 1.6 

VIN - INPUT VOLTAGE - VOLTS 

SUPPLY CURRENT VERSUS 
AMBIENT TEMPERATURE 

16 ~ INPUTSOPEN 

2.0 

~ UL----l---1------l-----l-+---l--+------+--l 

I 
~ 8.0 

~ 1----+---l-------1-------l-..____,____.___,____. 
, INPUTS GROUNDED 

~ 4.o 1=1=T=f9~~+=t:::i=_=1 

o,___,__,__.___._..____.__.____._~ 

-55 25 75 125 

TA - AMBIENT TEMPERATURE - °C 

PROPAGATION DELAY VERSUS 
AMBIENT TEMPERATURE 

1600 

Oi------+--+-___._~,__...__,____.___.~ 

o.s 

~ 0.7 

z r·6 
t:t 0.5 

5 
~ 0.4 

§ 
~ 0.3 

~90.2 
0.1 

0 

-55 25 75 

TA - AMBIENT TEMPERATURE-°C 

COLLECTOR CUTOFF CURRENT 
VERSUS INPUT VOLTAGE 

TA· 2s
0 c 

1- Vee· s.sv 

0 

VCEX • 30V 

I 
I/ 

L/ 
0.4 0.8 1.2 1.6 

VIN - INPUT VOLTAGE -VOLTS 

INPUT CURRENT VERSUS 
INPUT VOLTAGE 

125 

2.0 

20 

T J 1 t-- V CC • 5.0V 
TA· 25°C 

l 
15 

~ 10 

I 5.0 

B o 
~ 7 5.0 
z 

10 

20 

7 

-1.0 0 1.0 3.0 5.0 1.0 

VIN - INPUT VOLTAGE -VOLTS 

CURRENT SINKING DERATING 
CURVE 

B~D ON
1
100fo ciuTY dvm 

_J_ 

9.0 

f- 1ouo1a1 • 1oL1 + 1 o~ 

I'\ 
~ 

O,__...__,____.___._......__._--'---'---' 
-55 25 75 125 25 75 125 

TA -AMBIENT TEMPERATURE - °C TA -AMBIENT TEMPERATURE - °C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • µA9644 

Fig. 3 - SWITCHING CtHCUIT AND WAVEFORMS 

_n_ 
INPUT 
PULSE 

8 

l 
-=-

Input Requirements: 

Frequency ~ 100 kHz 
Amplitude 3 ±0.1 V 
Pulse Width ~ 500 ns 
Rise Time 
Fall Time 

:::; 10 ns 
:::; 10 ns 

r 
7 

16 

l 

30V 

RL 

VouT 

r -=-

Surge Limiting 
Resistors 

Vou1 

APPLICATIONS 

+ v 

~----------

MULTIPLE LAMP DRIVING 

+ v 

CLAMP DIODE 11 -RELAY 

The clamp diode must be capable of keeping 
the µA9644 within its SAFE AREA. The 
clamp diode must handle all the coil curreht. 

RELAY DRIVING 

236 

+v 
28 v 
24 v 
18 v 
15 v 
12 v 

6V 

5V 

Rco1L (min) 

280Il 

160 Il 

57 Il 

35 Il 

22 Il 
10 Il 

8Il 

I max 

100 mA 

150 mA 

300mA 

400mA 

500mA 

500mA 

500mA 



CA3018·CA301 SA ·CA3019·CA3026·CA3036 
CA3039·CA3045·CA3046·CA3054·CA3086 

TRANSISTOR AND DIODE ARRAYS 
FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - Fairchild transistor and diode arrays consist of general 
purpose int-egrated circuit devices constructed on a single substrate, using the Fairchild 
Planar* epitaxial process. These arrays are arranged to offer maximum flexibility in 
circuit design for applications from D.C. to 120 MHz. Excellent transistor and diode 
matching and temperature tracking allow circuit techniques unavailable when using 
discrete devices. Multiple devices in one package permit a greater packing density and cost 
savings than with individual packaged transistors. 

• PRECISION MONOLITHIC MATCHING 

• DESIGN FLEXIBILITY 

• CUSTOM APPLICATIONS 

2 1 5 4 
CASE 11 12 

9~3 
04 

2 1 

:4, 0 'f: 
2 1 10 

7 10 4 6 7 9 10 12 13 
SUBSTRATE• SUBSTRATE 

ORDER PART NO. ORDER PART NO. ORDER PART NOS. 

CA3018/CA3018A 
PACKAGE: 5G 

12 11 10 

ORDER PART NO. 
CA3026 

PACKAGE: 5G 

ORDER PART NO. 
CA3019 

PACKAGE: 5E 

CA3036 
PACKAGE: 5E 

CA3045/3046/3086 
PACKAGE: 6A 

14 13 11 

SUBSTRATE 

0 
5 12 

ORDER PART NO. 
CA3054 

PACKAGE: GA 

3 4 5 6 7 8 

~~~ 
r*'1 r*'1 ~ 
1 2 11 12 10 # 9 

SUBSTRATE 
AND CASE 

ORDER PART NO. 
CA3039 

PACKAGE: 5G 
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PHYSICAL DIMENSIONS 

PACKAGE SE 

;~; Dl:40~~~-~-·-=~~~!~DIA 
' ' 185 

M~: ' ... 16,5 

I .. lfSEATING 

D4oTPWiE 
lOLEADS__/m~~~~[fil MA.X. 
Ol 9 DIA 500 MIN 
016 ~· 

PACKAGE 6A 

-- --·- ~~-~ 

065 
045 

PACKAGE 5G 

*Planar is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3018/CA3018A 

• MATCHED MONOLITHIC GENERAL PURPOSE 
TRANSISTORS 

• hFE MATCHED ±10% 
• VBE MATCHED ±2 mV CA3018A (±5 mV CA3018) 
• OPERATION FROM DC TO 120 MHz 

APPLICATIONS 

• WIDE .OPERATING CURRENT RANGE 
• CA3018A PERFORMANCE CHARACTERISTICS CONTROL­

LED FROM 10 µA TO 10 mA 
• LOW NOISE FIGURE - 3.2 dB TYPICAL AT 1 kHz 
• FULL MILITARY TEMPERATURE RANGE CAPABILITY 

(-55 TO +125°C) 

EQUIVALENT CIRCUIT 
11 12 

• General Use in Signal Processing Systems in DC Through VHF 
Range 

,~, ~ 
2~1 • Custom Designed Differential Amplifiers 

• Temperature Compensated Amplifiers :4. 0 'f: 
ABSOLUTE MAXIMUM RATINGS 

Power Dissipation (Note 1) 
Any One Transistor 
Total Package 

Temperature Range 
Operating Temperature 
Storage Temperature 

The following ratings apply for each transistor in the devir.e: 
Collector-to-Emitter Voltage, VcEO 
Collector-to-Base Voltage, VcBO 
Collector-to-Substrate Voltage, Vc10 (Note 2) 
Emitter-to-Base Voltage, VEBO 
Collector Current, le 

ELECTRICAL CHARACTERISTICS (TA= 25°C unless otherwise spe6ified) 

PARAMETER CONDITIONS 

Collector-Cutoff Current le Bo VcB~10V,IE=0 

Collector-Cutoff Current lcEo VcE = 10 V,'ciB = 0 

Collector-Cutoff Current Darling;~n Pair lcEOD VcE=10V,IB=O 

Collector-to'-Emitter Breakdown Voltage V(BR)CEO !c = 1 mA, I B = 0 

Collector-to-Base Breakdown Voltage V(BR)CBO lc=10µA,IE=0 

Emitter-to-Base Breakdown Voltage V(BR)EBO IE=10µA,lc=O 

Collector-to-Substrate Breakdown Voltage V(BR)CIO ic = 1oµA, ic1 = o 

Collector-to-Emitter Saturation Voltage Ve Es I B = 1 mA, IC = 10 mA 

{ lc»O mA 
Static Forward Current Transfer Ratio hFE VcE = 3 V, le= 1 mA 

le= 10 µA 

CA3018 
300mW 
450 mW 

-55° C to +125° C 
-65° C to +200° C 

MIN. 

15 

20 

5 

20 

30 

15 v 
20 v 
20 v 
5V 

50mA 

TYP. 

CA3018 

0.002 

See Curve 

24 

60 

7 

60 

0.23 

100 

100 

54 

Magnitude of Static-Beta Ratio 
VcE = 3 V, lc1 = lc2 = 1 mA 0.9 0.97 

(Isolated Transistors 01 and 02) 

Static Forward Current Transfer Ratio 
hFED VcE = 3 V {Jc= 1 m.CI. 1500 5400 

Darlington Pair (03 & ~) Jc= 100 µA 

Base-to-Emitter Voltage VBE VcE = 3 V {IE= 1 mA 0.715 
IE= 10 mA 0.800 

Input Offset Voltage IVBE1 I· 
VBE2 

VcE~3V,IE=1mA 0.48 

Temperature Coefficient: Base-to- 16VBEI 
Emitter Voltage 01, 02 ~ 

VcE~3V,IE=1mA -1.9 

Base (03)-to-Em1tter (04) VBED 
VcE = 3 V f E = 10 mA 1.46 

Voltage-Darlington Pair (V9.1) IE= 1 mA 1.32 

Temperature Coefficient: 
16VBEDI 

Base-to-Emitter Voltage VcE=3V,IE=lmA 4.4 
Darlington Pair-03,04 

6T 

Temperature Coefficient of ,VBE1-VBE2I Vee= +6 V, VEE= -6 V, 
Input-Offset Voltage 10 

6T 

NOTES 
1. Derate at 5 mW!°C for TA> 85°C. 
2. Substrate must. be connected to the most negative voltage to maintain normal operation. 
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7 10 4 
SUBSTRATE• 

MAX. MIN. 

100 

5 

15 

30 

5 

40 

50 

60 
30 

0.9 

2000 

1000 

0.600 

5 

1.10 

CA3018A 
300mW 
450mW 

-55°C to +125°C 
-65° C to +200° C 

TYP. 

CA3018A 

0.002 

See Curve 

24 

60 

7 

60 

0.23 

100 

100 
54 

0.97 

5400 

2800 

0.715 

0.800 

0.48 

-1.9 

1.46 
1.32 

4.4 

10 

MAX 

40 

0.5 

5 

0.5 

0.800 

0.900 

2 

1.60 
1.50 

15 v 
30 v 
40 v 
5V 

50 mA 

UNITS 

nA 

µA 

µA 

v 
v 
v 
v 
v 

v 

mV 

mV/°C 

v 

mV/''C 

µV/''C 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3018/CA3018A 

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

PARAMETER 

Low Frequency Noise Figure NF 

CONDITIONS 

f = 1 kHz, VcE = 3 V, le= 100 µA 

Source resistance = 1 kn 

Low-Frequency, Small-Signal Equivalent Circuit Characteristics: 

Forward Current-Transfer Ratio 

Short-Circuit Input Impedance 

Open-Circuit Output Impedance 
f = 1 kHz, VcE = 3 V, le= 1 mA 

Open-Circuit Reverse Voltage-Transfer Ratio hre 

Admittance Characteristics: 

Forward Transfer Admittance 

Input Admittance 

Output Admittance 

Reverse Transfer Admittance 

Gain-Bandwidth Product 

Emitter-to-Base Capacitance 

Collector-to-Base Capacitance 

Collector-to-Substrate Capacitance 

COLLECTOR-TO-BASE CUTOFF 
CURRENT VERSUS AMBIENT 

TEMPERATURE FOR 
EACH TRANSISTOR 

50 50 

<{ 
~ IE"O 

c 10 7..71 
t­
z 
a:: 
a:: 
::0 
u 

1 

104 

~ z 
Vee= 15v rz 5x1Q·1 

lOV;*' 
7 

VSv-t---t---?'Z 5x10· 2 

7 
/V/ 
~ 5x10 3 

....-1:;..-' 

f' I2" 5x10 4 

1A3CJiBIC_1301'.r-

0 25 50 75 100 125 

TA AMBIENT TEMPERATURE - C 

STATIC FORWARD CURRENT­
TRANSFER RATIO FOR DARLINGTON 

CONNECTED TRANSISTORS 03, 04 
VERSUS EMITTER CURRENT 

10.000~-T~T~----~----

9000 V CE = 3 V ++--+---+-+--++--+-+---! 
TA= 25 C 

a:: 8000 1---+--+--j-+---f-+-+-++--+-+--I 

;:; J...;1~ 
~ ~ 7000 1---+--+--j-+---f--+--.~+--+-~ 
::! 2 Y1 "\ 
a:: CJ 6000 1---+--+--j-+---f-;L/+-l+-++--+-+--I 

3~ I 
~ ~ 5000 t----+---+-<--+17--+---+-+--+-+---+---+--' 
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S' ~ ..J.71 
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~ ~ 
:;; a:: 2000 l----+-+-+--+--1---+--+-t-+---+--+--I 
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o~_._...._.....____. _ _._..__._'.U~30-18-t~A-30-1\~A~ 

0 1 0 2 0 5 10 20 

IE EMITTER CURRENT - l"A 

f = 1 MHz, VcE = 3 V, le= 1 mA 

VcE = 3 V, le= 3 mA 

VEB = 3 V, IE= 0 

VcB = 3 v, ic = o 

vc1 = 3 v, ic = o 

TYPICAL PERFORMANCE CURVES 

COLLECTOR-TO-EMITTER 
CUTOFF CURRENT VERSUS 

AMBIENT TEMPERATURE 
FOR EACH TRANSISTOR 

5x102 5x10 2 

102 

t-

t=: 19 ° 0 7 
7 

7.. 50 
z 
a:: 

10 
::0 
u 

'Z 

~ 

§ 77 
VcE 0 lO"l 7 5x10 1 

a:: 
0 7 5v 

~ 10-l 3-_ 
17 

7r7 

5x10 2 

I 10-2 

_§ 
r'?'I 5x10 3 

> 
I 

vi"" CA3018/CA3018A-
10-3 

0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - C 

STATIC BASE-TO-EMITTEA 
VOLT AGE AND INPUT OFFSET 
VOLTAGE FOR 01, 02 VERSUS 

EMITTER CURRENT 
o 9~-T~T~T~-~~---~~ 

VcE = 3 V ~-+--+--l---+--1--+--+-~--I 
TA = 25°C

1 

~ 0.8 T T ~ 

> 
E 
I 

o"' 
0 
z 
<l'. \; '--_,__,_I,_,____,_--L_._.-L--__,_va~ 

a:: _J...--1 
~ o1 f---!H--+-mHI ...--1-[....-1-+l----+~-bj..~-1-+++7-l/ ~ 

06r_... r rT 
~ ,... -l-4-4-j' J_ _,____,___._,,,,v---' : 
~ INPUT OFFSET VOLTAGE= IVBE1 - Vee21 ~ !:; 
,o.5 I 117 ,z 
~ VI I 

0 4 '----'-'--Tl..l..-~.......L....J....l...l.........LcA_30_1e'--/C.J..A.J..30~1B__,A 0 >'8 
0 01 0.02 0.05 0.1 0.2 0.5 1 5 10 

le - EMITTfR CURRENT -- mA 
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a:: 
~ 
CJ 

; 
3: 
a:: 
I­
t-

~ 
~ 
I/) 

;ii 
I 
0 

"' > 

MIN. TYP. MAX. 

3.25. 

110 

3.5 

15.6 

1.8x1Q-4 

31-j1.5 

0.3+j 0.04 

0.001 +j 0.03 

See Curve 

300 500 

0.6 

0.58 

2.8 

STATIC FORWARD CURRENT­
TRANSFER AND BETA RATIO 

FOR TRANSISTORS 01, 02 
VERSUS EMITTER CURRENT 

le - EMITTER CURRENT- mA 

STATIC INPUT VOLTAGE FOR 
DARLINGTON PAIR 03, 04 

VERSUS EMITTER CURRENT 

VcE = 3 V 
t-T A = 25°C +-+--1---+-+-+-+---+--+--I 

1.61---+--+-4-+---+--+-+-++--+-+-l 

J 
1.51---+-lf-++-+----+-l--+-+-+-17-+11~ 

1.41---+--+--jl-+----t--+-+---+o,.f-~-+--+-I 
0 

)/'1 
1.31---+--+~~~Hv-7""+---+-+++-+--+-I 

1.2~ 
0.1 0 2 0.5 10 20 

IF. - EMITTER CURRENT - mA 

UNITS 

dB 

kn 

µmho 

mm ho 

mm ho 

mm ho 

rnmho 

MHz 

pF 

pF 

pf 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3018/CA3018A 

OFFSET VOLTAGE 
CHARACTERISTIC.VERSUS 
AMBIENT TEMPERATURE 

21---+--+--l---+--+--I---+-~ 

"r-
0.751---+--+--l---+--+--l---+--1 

:}N 0
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-75 -50 -25 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - C 

TYPICAL PERFORMANCE CURVES 

BASE-TO-EMITTER VOLTAGE 
CHARACTERISTIC FOR EACH 

TRANSISTOR VERSUS 
AMBIENT TEMPERATURE 
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"' a: 
I- ~ I-

~ 
z 

~ ~ 
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§; 

STATIC INPUT VOLTAGE. FOR 
DARLINGTO.N PAIR (Q3, Q4) . 

VERSUS AMBIENT TEMPERATURE 

1 75 

1.50 

1.25 

0.75 
-75 -50 -25 25 50 75 100 125 

TA -AMBIENT TEMPERATURE - C 

TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 

J: 

GAIN-BANDWIDTH PRODUCT (fT) 
VERSUS COLLECTOR CURRENT 
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FORWARD TRANSFER ADMITTANCE (Yfe) 
VERSUS FREQUENCY 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3019 

• EXCELLENT DIODE MATCHING - 1 mV TYP. EQUIVALENT CIRCUIT 
• LOW REVERSE LEAKAGE CURRENT - 5 mA TYP. 

APPLICATIONS 
• Modulator 
• Mixer 
• Balanced Modulator 
• Analog Switch 
• Diode Gate for Chopper-Modulator Applications 

ABSOLUTE MAXIMUM RATINGS 
Power Dissipation 

For each Diode 
Total For Device 

Temperature Range 
Storage Temperature 
Operating Temperature 

Voltage (Note 1) 

ELECTRICAL CHARACTERISTICS (For each diode, TA= 25°C unless otherwise specified) 

PARAMETER CONDITIONS 

DC Forward Voltage Drop VF DC Forward Current, IF = 1 mA 

DC Reverse Breakdown Voltage V(BR)R DC Reverse Current, IR = -10 µA 

DC Reverse Breakdown Voltage Between 
V(BR)R DC Reverse Current, IR = -10 µA 

any Diode Unit and Substrate 

DC Reverse (Leakage) Current IR DC Reverse Voltage, VR = -4 V 

DC Reverse (Leakage) Current Between 
IR DC Reverse Voltage, VR = -4 V 

any Diode Unit and Substrate 

Magnitude of Diode Offset Voltage 
IVF 1 - VF2 1 DC Forward Current, IF = 1 mA 

(Difference in DC Forward Voltage 

Drops of any Two Diode Units) 

Single Diode Capacitance Co 
Frequency, f = 1 MHz 

DC Reverse Voltage, VR = -2 V 

Frequency, f = 1 MHz 

Diode Quad-to-Substrate DC Reverse Voltage, VR between 

Capacitance 
CoQ-1 

Pins 2,5,6, or 8 of Diode Quad 

and Pin 7 (Substrate) = -2 V 

Pin 2 or 6 to Pin 7 

Pin 5 or 8 to Pin 7 

Series Gate Switching Pedestal Voltage Vs 

NOTE 

1. Substrate (Pin 7) must be connected to the most negative potential. 
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MIN. TYP. 

0.73 

4.0 6.0 

25 80 

0.0055 

0.010 

1.0 

1.8 

4.4 

2.7 

10 

20mW 
120mW 

-65° C to +200° C 
-55°C to +125°C 

18 v 

MAX. UNITS 

0.78 v 

v 

v 

10 µA 

10 µA 

5.0 mV 

pF 

pF 

pF 

mV 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3019 

TYPICAL PERFORMANCE CURVES 

DC FORWARD VOLTAGE DROP 
(EACH DIODE) VERSUS 

TEMPERATURE 
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DIODE CAPACITANCE 
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f= 1 MHz 
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o,____.__....___. _ _._ _ _.____. _ _.___. 
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0 
0 

TA= 25"C 
f= 1 MHz 

ro11-

VR - DC REVERSE VOLTAGE BETWEEN PINS 
5 OR 8 AND SUBSTRATE !PIN 71 
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'2 

REVERSE(LEAKAGE)CURRENT 
(EACH DIODE) VERSUS 

TEMPERATURE 
40 

VR lcRosk DIOD
1
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TEST SETUP 

+6 v 

4.7 kSl 

··· 1omVP P 

OSCILLOSCOPE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS •,CA3026/CA3054 

EQUIVALENT CIRCUIT 

• LOW INPUT OFFSET VOLTAGE - ±5 mV 14 13 11 

• WIDEBAND OPERATION 
• INDEPENDENTLY ACCESSIBLE INPUTS AND OUTPUTS 
• TWO MATCHED DIFFERENTIAL A,MPLIFIERS 

APPLICATIONS 

SUBSTRATE 

0 
5 

Pin numbers shown 
12 for DIP only. 

• Dual Sense Amplifiers • Balanced Quadrature Detectors 
• Dual Schmitt Triggers • Cascade Limiters 
• Multifunction Combinations - RF/Mixer/Oscillator; Converter/IF • Synchronous Detectors 
• IF Amplifiers (Differential and/or Cascade) • Pairs of Balanced Mixers 
• Product Detectors • Synthexizer Mixers 
• Doubly Balanced Modulators and Demodulators • Balanced (Push-Pull) Cascade Amplifiers 

ABS<;>LUTE MAXIMUM RATINGS (For Each Transistor) 
Power Dissipation (Note 1) 

Any One Transistor 
Total Package 

Temperature Range 
Operating Temperature 
Storage Temperature 

The following ratings apply for each transistor in the device 
Collector-to-Emitter Voltage, VcEO ,, 

Collector-to-Base Voltage, VcBO 
Collector-to-Substrate Voltage, Vc10 (Note 2) 
Emitter-to-Base Voltage, VEBO 
Collector Current, le 

CA3026 
300 mW 
600mW 

-55° C to +125° C 
-65° C to +200° C 

ELECTRICAL CHARACTERISTICS (TA= 25° C unless otherwise specified) CA3026 and CA3054 

PARAMETER CONDITIONS 

For Each Differential Amplifier 

Input Offse~ Voltage V10 
Input Offset Current 110 

VcB = 3 v 
Input Bias Current 11 
Quiescent Operating lc(01) or lc(Q5) IE(Q3 ) =IE(~)= 2 mA 
Current Ratio lc(02 l lc(Q6l 

Temperature Coefficient LliV1ol 
Magnitude of Input-Offset Voltage LlT 

For Each Transistor 
DC Forward Base-to- VBE VcB = 3 v le= 50 µA 
Emitter Voltage 1 mA 

3mA 
10 mA 

Temperature Coefficient of Base LlVBE 
vcB=3V,lc=1mA 

to-Emitter Voltage LlT 

Collector-Cutoff Current icBo VcB=10V,IE=0 

Collector-to-Emitter 
V(BR)CEO le= 1 mA, I B = 0 

Breakdown Voltage 

Collector-to-Base 
V(BR)CBO le= 10 µA, IE= 0 

Breakdown Voltage 

Collector-to-Substrate 
V(BR)CIO le= 1oµA, ic1 =o 

Breakdown Voltage 

Emitter-to-Base Breakdown Voltage V(BR)EBO IE= 10 µA, I c = 0 

NOTES 

1. For TA > 55° C; CA3026 de rates at 5 mW!° C and CA3054 at 6.67 mW!° C 

MIN. TYP. 

0.45 
0.3 
10 

0.98 to 
1.02 

1.1 

0.630 
0.715 
0.750 
0.800 

--1.9 

0.002 

15 24 

20 60 

20 60 

5 7 

CA3054 
300 mW 
750 mW 

0°C to +85°C 
-25° C to +85° C 

MAX. 

5-

2 
24 

0.700 
0.800 
0.850 
0.900 

100 

15 v 
20 v 
20 v 
5V 

50 mA 

UNITS 

mV 
µA 
µA 

µV/°C 

v 

mV/°C 

nA 

v 

v 

v 

v 

2. The collector of each transistor of the CA3026 and CA3054 is isolated from the substrate by an integral diode. Substrate must be connected 
to the most negative voltage to maintain normal operation. ' 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3026/3054 

ELECTRICAL CHARACTERISTICS (TA= 25° C unless otherwise specified) CA3026 and CA3054 (Continued) 

PARAMETER 

Common-Mode Rejection Ratio 
for Each Amplifier 

AGC Range, One Stage 

Voltage Gain, Single Stage Double-Ended Output 

AGC Range, Two Stage 

Voltage Gain, Two Stage Double-Ended Output 

CMR 

AGC 

A 

AGC 

A 

CONDITIONS 

Vee= 12 v 
VEE= -6 V 

Vx=-3.3V 

f = 1 kHz 

Low-Frequency, Small-Signal Equivalent-Circuit Characteristics: 
(for Single Transistor) 
Forward Current-Transfer Ratio 
Short-Circuit Input Impedance 
Open-Circuit Output Impedance 
Open-Circuit Reverse Voltage-Transfer Ratio 

1 /f Noise Figure (for Single Transistor) 

Gain-Bandwidth Product (for Single Transistor) 

f = 1 kHz, Vee= 3 v, 
le= 1 mA 

f = 1 kHz, VcE = 3 v 
V CE = 3 V, IC = 3 mA 

Admittance Characteristics; Differential Circuit Configuration: 
(for Eac;h Amplifier) 

Forward Transfer Admittance 
Input Admittance 
Output Admittance 
Reverse Transfer Admittance 

Y21 
v11 
Y22 
Y12 

vc 8 = 3 v 
Each Collector 
le:::::< 1.25 mA 
f = 1 MHz 

Admittance Characteristics; Cascade Circuit Configuration: 
(for Each Amplifier) 
Forward Transfer Admittance 
Input Admittance 
Output Admittance 
Reverse Transfer Admittance 

Noise Figure 

COLLECTOR-TO-BASE CUTOFF 
CURRENT VERSUS 

AMBIENT TEMPERATURE 
FOR EACH TRANSISTOR 

50i::=:~7=~==i::::=:i:=-==i==l==i=:~=7!~ 
<( I== IE = 0 -t-r--±-r---;----t----t----t7'".,£7"1 
c 10t---t--f---+---+--t-t--+--+-.L.~~~ 

z 
a: 
a: 
::> 
u 

> 
E 

TA - AMBIENT TEMPERATURE - C 

OFFSET VOLTAGE 
CHARACTERISTIC VERSUS 
AMBIENT TEMPERATURE 

FOR DIFFERENTIAL PAIRS 

Vea= 3.o v 

51---+--l---+--l---+-~l----+-------I 

~ 4 
~ iE=10m~ 
~ 3 ~+=-~-+-""""'~+=r--1--l 
t- ~ 

21---+--l---+---l---+-~l----+-------I 

~ ~ 
~N 0.75 l---+----jf---+-~i----+-~i----+-------1 

I 0.50 li:==1r:==t:~~::t::=1~=F~ 

"': 0.25 l---+----jf---+----jf---+-~--+-------1 

O'---'-----''---'-----''----'---'---'---' 
-75 -50 -25 

TA·- AMBIENT TEMPERATURE - C • 

Y21 
Y11 
Y22 
Y12 

NF 

vcB = 3 v 
Total Stage 
le:::::< 2.5 mA 
f = 1 MHz 

f = 100 MHz 

TYPICAL PERFORMANCE CURVES 
INPUT BIAS CURRENT 

CHARACTERISTIC VERSUS 
COLLECTOR CURRENT 

::l 

2 

100 

50 

1 

FOR EACH TRANSl_STOR 

i---:.~s = 3.o v 
~TA=25"C 

~ 
JL 

lLl 
~ 

t--

v 
v 

v 
[7 CA3026/3054 

0 1 02 0 5 10 

le COLLECTOR CURRENT - mA 

STATIC BASE-TO-EMITTER VOLT­
AGE CHARACTERISTIC AND INPUT 
OFFSET VOLTAGE FOR DIFFEREN­
TIAL PAIRS VS EMITTER CURRENT 

> 
I 

"' ~ 0 7 

~ 
a: 
t­

Vea= 3.o v 

TA = 25'C . --+-f-+-++----+--!--.+.+---l 

t- 0.6 .....,,.."'!-+-Hl--+---+-4-++-l---i---+-1-1-1--1 

~ 

V) 
<( 

al 0.5 l---+-+-Hl--+---+-4-++~l--~-1-1---1 

I~ - EMITTER CURRENT - mA 
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> 
E 
I 

3 
Cl 
z 
<( 

0 ... 
::> 
z 

MIN. 

~ 
V) 

~ 
0 
> 
a: 

~ 
~ 
~ 
~ 

1 
I ... z 

a: 
a: 
::> 
u ... 
V) 

0 ... 
::> 
z 

I 

!]. 

TYP. 

100 

75 

32 

105 

60 

110 
3.5 
15.6 

1.8x1Q-4 

3.25 

550 

-20+j 0 
0.22+j 0.1 
0.01+j 0 

-0.003+j 0 

68-j 0 
0.55+j 0 
O+j 0.02 

0.004-j 0.005 

8 

MAX. 

BASE-TO-EMITTER VOLTAGE 
CHARACTERISTIC FOR EACH 

TRANSISTOR VERSUS AMBIENT 
TEMPERATURE 

1.0 

0.9 

0.8 

0.7 

0.6 

I 
CA3026/3054 0.4~ __ ....._ __ .....__.__.....__.____, 

-75 -50 -25 25 50 75 100 125 

TA-· AMBIENT TEMPERATURE - C 

INPUT OFFSET CURRENT 
FOR MATCHED DIFFERENTIAL 

PAIRS VERSUS 
COLLECTOR CURRENT 

10 
Vea= 3.~ ':' 

I-TA= 25'C 

L 
~ 

0.5 ~ 
L 

0.2 

0.1 

0.05 

z-
i.d"' 

~ 

.)/ 
+' -0.02 

CA3026/:io54 
0.01 

o.oi 0.02 o.o5 0.1 0.2 o.5 ·1 5 10 

lc - COLLECTOR CURRENT - rnA 

UNITS 

dB 

dB 

dB 

dB 

dB 

kn 
µmho 

dB 

MHz 

mm ho 
mm ho 
mm ho 
mm ho 

mm ho 
mm ho 
mm ho 
µmho 

dB 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3026/3054 

COMMON MODE REJECTION 
RATIO 

CD 

I 

120 

0 
110 

~ 
z 
0 

~ 100 

D 
0 
::;; 
z 
0 90 
::;; 
::;; 

8 

80 
0 

vcc"I+12 v 
vEE=-6V 
f = 1 kHz 

~ v 
/ 

.CA3026/3054 

-1 -2 -3 -4 

Vx-DCBIASVILTAGEON PINS8, 11-V 

vx Vee = +12 v 

O.lµFi 

I
O.lµF 

Jk 

VEE = -6 Vee = +12 v 

Test setup 

TYPICAL PER FOR MANCE CURVES 

"' " 
~ 

75 

SINGLE STAGE VOLTAGE 
GAIN 

Vee= +12 v 
vEE=-6V 
f = l kHz 
SIGNAL INPUT VOLTAGE= 10 mVrms 

~ 501-----+-----+---+--t----+---

"' ; 251----+---+----+--I--"""'"+--~ 

~ 

~ -25 

u; 
CA3026/3054 

-3 -4 -5 

Vx - DC BIAS VOLTAGE ON PINS 8, 11 - V 

vx Vee = +12 

11 I
0.1 µF 

1 k 

VEE = -6 v Vee = +12 v 

Test setup 

-6 

Pin numbers are shown for CA3054 (DIP) only. 

~ 

TWO-STAGE VOLTAGE 
GAIN 

z 501----+----+----1--~~-l----l 
;;: 
"' 

Vee= +12 v 
:EE:~k6H~ --+---l--+---+--+---l 
SIGNAL INPUT VOLTAGE= 1 mVrms 

CA3026/3054 -50 .__ _ __.._ _ __,_ __ .____ _ _._ _ __,_ _ ___. 
0 -1 -2 -3 -4 -5 -6 

Vx - DC BIAS VOLTAGE ON PINS 2, 3 AND 8, 11 - V 

1 µF Vee = +12 v 

Test setup 

TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR 

GAIN BANDWIDTH PRODUCT (fT) 
VERSUS COLLECTOR CURRENT 

1000 

J: 
::;; 800 
I 

~ 
~ 600 
J: 
>­o 

~ 400 

~ 
;i: 

Vea ~3.o v 
TA =25°c 

1.---

+:-
-r----.., 

~ 200 
I 

~ 

a: 
0 

a: 
0 

0 
0 

CA302i/3054 

10 

le - COLLECTOR CURRENT - mA 

INPUT ADMITTANCE (Y11) 
VERSUS FREQUENCY 

DJ;r;rJNTl}"L CONFl~LRATION 
~vc8 =3.ov - +--

le (EACH TRANSISTOR) = 1.25 mA 

1--TA = 25°c - 7 
II 

TJ ) 

r/-b11l7 

J J 911 

1 y y 
v l7 

~]~26/3?54 
0 
0.1 0.2 0.5 1 5 10 20 50 100 200 

f - FREQUENCY - MHz 

a: 
D 

u 
z 
<t 

i 
>­::> 
z 

"' a: 
0 

NORMALIZED h PARAMETER 
VERSUS COLLECTOR 

CURRENT FOR 
EACH TRANSISTOR 

Vea= 3.o v 
50 t- I = 1 kHz --+--+-1-+-t---t---+-+-++---1 

W~:_ :::~~;,•)~, 1 mA -H !--

10 hre ~ h0,=15.6µmho ~I:--
~ lL oe 

0.
2 V<te CA30J6/3654~ 

0.1.___._....._.'-'--~-.._.. ...... _...___.__..._._.__. 
O.Ql O.Q2 0.05 0.1 0.2 0.5 1 5 10 

le - COLLECTOR CURRENT mA 

OUTPUT ADMITTANCE (Y22) 
VERSUS FREQUENCY 

D-;;;;:;RENTl°lL J;~URATION I if 
~ V CB = 3.0 V - t--

lc (EACH TRANSISTOR) = 1.25 mA 

t-TA = 25°C - 7 
v 

j 

ot:::t:ttl::::~~!:tj.R"t:JJ..7'_LJ1c~1~r2:6'j~:54:.J 
0.1 0.2 0.5 1 5 10 20 50 100 200 

f - FREQUENCY - MHz 
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a: 
0 

a: 

"' z 
g 

FORWARD TRANSFER 
ADMITTANCE (Y21) 

VERSUS FREQUENCY 
30 

DJF1~T1IL c6NillR.J10J 
I- Vea = 3.o v t--+--

201-{A (~A2~~cTRANSISTORl = 1.25 mA +--+--

) 

921!7" 
-10 l---+-~l---+----l-+-l-+---+--+--l-+-l-I7...::..:.I~ 

_
20 

CA~0~6~3~54 i/v 
0.1 0.2 0.5 1 5 10 20 50 100 200 

10 

1 

o. 1 

0.0 1 

0.00 1 

0.000 1 

f - FREQUENCY - MHz 

REVERSE TRANSFER 
ADMITTANCE (Y 12) 

VERSUS FREQUENCY 

DIFFERENTIAL CONFIGURATION 
vc8 = 3.o v 

Ii' le (EACH TRANSISTOR) = 1.25 mA 

TA = 25°C 7 

bn.17 
y 

J 
~ 

7 
-I v 

~ 912 .II' 2 
J7 
~ J.--'.'.' p I\ 91 

"7 

f1 CA3026/3054 

1000 

100 

10 

0.1 

0.1 0.2 0.5 1 5 10 20 
0.01 

50 100 200 

f - FREQUENCY - MHz 

0 

[ 
I 

u 
z 
<t 

~ 
~ 
a: 

"' z 
g 
a: 

~ 
I 

.0 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3026/3054 

TYPICAL DYNAMIC CHARACTERISTICS FOR EACH CASCODE AMPLIFIER 

I 
0 

80 

60 

40 

20 

-20 

-40 

FORWARD TRANSFER 
ADMITTANCE (Y21) 

VERSUS FREQUENCY 

~ 
921~ 

I~ 
CA3026i3054 ~ 

\ 
·~ 

~ 
l ~ b21 

I- Vee =T3 v rs:: 
ST AGE le = 2.5 mA ~ .L 

I- TA = 25'C t'--V 
0.1 0.2 0.5 1 5 10 20 50 100 200 

f - FREQUENCY - MHz 

OUTPUT ADMITTANCE (Y22) 
VER'SUS 

FREQUENCY 

_ v ~ Tr v -+---+-4-++-----+-ti'J___.._....++-_.....I__, 
STAGE 'c = 2.5 mA 92~ [ 

~ -2 TA 25c-+--+~H--l--+--++'\---!1---~ 

~ ~ 
~ -4>-+--+++--+--+-+--+-+-+--t-~li~1++--< 

I -·~-H--t--+--t-t-+-+--+-+-+-+-11--+--11 

-8 1--+-+-+-+---<-+-+-+-+--+--+--+v++--+~+--< 
)­

::> 

§ -10 l--+-+-+-+--+-1J22 ........ ~ 
~ 

1 

0 1 0.2 0 5 1 5 10 20 50 100 

f - FREQUENCY - MHz 

u 
z 

~ 
)­
::> 
)­
::> 
0 
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a: 
0 

.c 
a: 
0 

u 
z 

" 1-
u 
::> 
Cl 
z 
8 
a: 

~ 
~ 
a: 

~ 
I 

INPUT ADMITTANCE (Y11) 
VERSUS 

FREQUENCY 

f - FREQUENCY - MHz 

REVERSE TRANSFER 
ADMITTANCE (Y12) 

VERSUS 
FREQUENCY 

o. 1 1--+-+-++-+-1-++->JL,.__..,,.L<-+-+-+-+--+--i 
~_.... 

0.01 l--+-+-++-+~--1-+++--+--+-+-+-+--+--i 

0001 ~ CA3026/3054 

0.1 0.2 0.5 1 5 10 20 50 100 200 

f - FREQUENCY ·- MHz 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3036 

• MATCHED TRANSISTOR PERFORMANCE 
• LOW NOISE PERFORMANCE 
• 200 MHz GAIN BANDWIDTH PRODUCT 

APPLICATIONS 
• Stereo Phonograph Preamplifiers 
• Low-level Stereo and Single Channel Amplifier Stages 
• Low-noise, Emitter-follower Differential Amplifiers 
• Operational Amplifier Drivers 

ABSOLUTE MAXIMUM RATINGS (For Each Transistor) 

Power Dissipation 
Any One Transistor 
Total For Array 

Temperature Range 
Operating Temperature 
Storage Temperature 

The following ratings apply for each transistor in the array 
Collector-to-Emitter Voltage, VcEO 
Collector-to-Base Voltage, VcBO 
Emitter-to-Base Voltage, VEBO 
Collector Current, le 

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

PARAMETER CONDITIONS 

For Each Transistor (01, 02, 03, <4l 
Collector-Cutoff Current le Bo VcB=5V,IE=0 

Collector-Cutoff Current lcEO VcE=15V,IB=O 

Collector-to-Emitter Breakdown Voltage V(BR)CEO IC = 1 mA, I B = 0 

Collector-to-Base Breakdown Voltage V(BR)CBO IC = 10 µA, IE = 0 

Emitter-to-Base Breakdown Voltage V(BR)EBO IE= 10 µA, le= 0 

For Either Input Transistor (01 or 03) 
Static Forward Current-Transfer Ratio hFE lc1 or lc3 = 1 mA 

For Either Darlington Pair (01, 02 or 03, <4l 
Emitter-to-Base Breakdown Voltage V(BR)EBO(D) IE2 or IE4 = 10µA 

1c1 + 1c2 } 
Static Forward Current-Transfer Ratio hFE(D) or = 1 mA 

1c3 + 1c4 

For Each Input Transistor (01 or 03) 
Short-Circuit Forward Current-Transfer Ratio hfe 
Short-Circuit Input Impedance hie f = 1 kHz 

Open-Circuit Output Admittance hoe lc1 or lc3= 1 mA 

Open-Circuit Reverse Voltage-Transfer Ratio hre 

For Either Darlington Pair (01, 02 or 03, <4l 
Short-Circuit Forward Current-Tr"ansfer Ratio hfe(D) f = 1 kHz 

Short-Circuit Input Impedance hie(D) 1c1 + 1c2 

} = 1 mA Open-Circuit Output Admittance hoe(D) or 

Open-Circuit Reverse Voltage-Transfer Ratio hre(D) 1c3 + 1c4 

f = 100 Hz 

Noise Voltage EN f = 1 kHz 
f=10kHz 

For Either Input Transistor (01 or 03) 
Forward Transfer Admittance Yfe 
Input Admittance (Output Short-Circuited) Yie f = 50 MHz 
Output Admittance (Input Short-Circuited) Yoe lc1 or lc3 = 2 mA 
Reverse Transfer Admittance 

(Input Short-Circuited) Yre 

For Either Darlington Pair (01, 02, or 03, <4l 
Input Admittance (Output Short-Circuited) Yie(D) f = 50 MHz 

Output Admittance (Input Short-Circuited) Yoe(D) 1c1+1c2 } 
Gain-Bandwidth Product fT(D) 

or = 2 mA 
1c3 + 1c4 
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EQUIVALENT CIRCUIT 

CASE 

2 1 10 

MIN. TYP. 

15 20 

30 44 

5.0 6.0 

30 82 

10 12.6 

1000 4540 

82 
2.6 
7.0 

9.8 x 10-5 

1300 
82 

108 
2.7 x 10-3 

0.2 
0.05 

0.012 

0.68 + j 7.9 
4.4 + j 5,95 
1.94 + j 2.64 

Negligible 

1.71 + j 2.8 
3.96 + j 2.6 

150 200 

300mW 
300mW 

-55°C to +125°C 
-65° C to +200° C 

MAX. 

0.5 
5.0 

30) 
0.3 
0.1 

15 v 
30 v 
5V 

50mA 

UNITS 

µA 
µA 

v 
v 
v 

v 

kn 
µmho 

kn 
µmho 

µV (rms) 

Vf(Hz) 

mm ho 
mm ho 
mm ho 

mm ho 

mm ho 
mm ho 
MHz 



FAIRCHILD LINEAR INTEGRATED CfRCUtTS • CA3039 

• EXCELLENT DIODE MATCHING - 1 mV TYP. 
• REVERSE RECOVERY TIME - 1 ns·TYP. 
• LOW DIODE CAPACITANCE - 0.65 pf @VR = -2 V 

APPLICATIONS 
• Balanced Modulators or Demodulators 
• Ring Modulators 
• High Speed Diode Gates 
• Analog Switches 

ABSOLUTE MAXIMUM RATINGS 
Power Dissipation (See note) 

Any One Diode Unit 
Total for Device 

Temperature Range 
Operating Temperature 
Storage Temperature 

Voltages and Currents 
Peak Inverse Voltage, PIV for: D1 - D5 

06 
Peak Diode-to-Substrate Voltage, Vo1 for D1 - D5 

(term.1,4,5,8 or 12 to term.10) 
DC Forward Current, IF 
Peak Recurrent Forward Current, If 
Peak Forward Surg~ Current, If (surge) 

EQUIVALENT CIRCUIT 

tJtJtJ 
r*'1 r*'1 ~ 
1 2 11 12 10 -t>f 9 

SUBSTRATE 
AND CASE 

100 mW 
600 mW 

-55°C to +125°C 
-65° C to +200° C 

5V 
0.5 v 

+20, - 1 v 

25 mA 
100 mA 
100 mA 

ELECTRICAL CHARACTERISTICS (For each diode unit, TA= 25°C unless otherwise specified) 

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 

IF= 50 µA 0.65 0.69 v 
DC Forward Voltage Drop VF 

1 mA 0.73 0.78 v 
3mA 0.76 0.80 v 

10mA 0.81 0.90 v 
DC Reverse Breakdown Voltage V(BR)R IR=-10µA 5.0 7.0 v 
DC Reverse Breakdown Voltage 

V(BR)R IR=-10µA 20 v 
Between any Diode Unit and Substrate 

DC Reverse (Leakage) Current IR VR = -4 V 0.016 100 nA 

DC Reverse (Leakage) Cur.rent 
IR VR==-10V 0.022 100 nA 

Between any Diode Unit and Substrate 

Magnitude of Diode Offset Voltage 
(Difference in DC Forward Voltage IVF 1 - VF21 IF= 1 mA 0.5 5.0 mV 
Drops cf any Two Diode Units) 

Temperature Coefficient of I VF 1 - VF21 
AIVF 1 - VF21 

IF= 1 mA 1.0 µV/°C 
AT 

AVF 
mV/°C Temperature Coefficient of Forward Drop IF= 1 mA -1.9 

AT 

DC Forward Voltage Drop for 
VF IF= 1 mA 0.65 v 

Anode-to-Substrate Diode (Ds) 

Reverse Recovery Time trr IF= 10 mA, IR'= 10 mA 1.0 ns 

Diode Resistnace Ro f = 1 kHz, IF = 1 mA 25 30 45 .n 
Diode Capacitance Co VR=-2V,IF=0 0.65 pF 

Diode-to-Substrate Capacitance Co1 V DI = +4 V, IF = 0 3.2 pF 

NOTE: Derate at 5.7 mW/°C for TA> 55°C. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3039 

> 
I 

CJ 

"" !--

~ 

DC FORWARD VOLTAGE DROP 
(ANY DIODE) AND DIODE 

OFFSET VOLTAGE VERSUS 
DC FORWARD CURRENT 

Cl 0.7 •--+--+-+-+--+ 

"" ~. 
:;: 
u 
~ 0.6 >---+--+-+-+---+--+--+--<H--+---+-+-......... _, 

>u. 

0.02 0 05 0.1 0.2 0 5 1 

IF - DC FORWARD CURRENT - mA 

DC FORWARD VOLTAGE DROP 
(ANY DIODE) VERSUS 

TEMPERATURE 

111---+.--+---+--t--f---!----+--I 

1.01---+.--+---+--+--f---!--+--I 
CJ 

~ 0.9 f---+--.i-----+--+---1---t--+--i 

> 1'-
~ 0.8 f---+--+-~~ .... +t--.....--+-.--1---t--+--l 

~ I~ 
~ 0. 7 1---+---+---+--+--"""'-lf':,----b--.,.t---+---i 

Cl 0.6 r--+--+--+--t---i--t---"~ ........... -i 

>LL Q.5 l---+--+---J.--+---1--1--.j.---l 

0.4 ,____._ _ _.____,_ _ _.____, _ __.__C_AJ..._0.39--' 
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TA - AMBIENT TEMPERATURE - C 
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I 

CJ 

~ 
1--

0 

0 
0 
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I 

TYPICAL PERFORMANCE CURVES 

DIODE OFFSET VOLTAGE 
(ANY DIODE) VERSUS 

TEMPERATURE 
5 ~~~-~--~-1--1~ 

CA3039 

!-- 4 
0 07f---t--.i-----+--+----!--+--l----l 

Cl 
0 
0 

6 1-----+____,___,____.____.____,_v _ _..__v_ 
>~N 0 5 f---!--.j.-----J-- 1 inA 

1 o.4 1---,,1..~_.j..1--1_...,F_0;;;;..1~·1 m::.::A;;..1..._.....oi~_..j:::::::1-V--1 

"" 

0.3 ,____._ _ _.____. _ __._____,.____.__.._____, 
-75 -50 -25 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - 'C 

DC REVERSE (LEAKAGE) 
CURRENT ~ETWEEN DIODES 
(1, 2, 3, 4, 5) AND SUBSTRATE 

.VERSUS TEMPERATURE 
100 

F vR1: -1dv -r 
c 10 IZ 

1-­
z 
cc 
:::J 
u 

cc 
> 0.1 
cc 
u 
Cl 

0.01 

0.001 
-75 

_1 

v 
7 

17 

-I 
1Z 

7 
[7" 

..... CAl°39 

-50 -25 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - °C 

DC REVERSE (LEAKAGE) CURRENT 
(DIODES 1, 2, 3, 4, 5) VERSUS 

TEMPERATURE 
10 .---~--___,.--,---,--...--.-----. 

1---V R-+--= _-
4
-+-V --+--+------<- I CA30i9 --/.-

[/ 
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TA - AMBIENT TEMPERATURE 

DIODE RESISTANCE 
(ANY DIODE) VERSUS 

DC FORWARD CURRENT 
1000 -~~---~-~-1-T-T~T~ 
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-· 200 1----+-+++---+J'...-"<-+--+-++-f---t-+-+-f--l 

~ 
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Cl 

cc 

- "--

1,__~~~~---........ ~-'-~-l~AJ~l-9~ 
O.Ql 0.02 0.05 0 1 0.2 0.5 1 5 10 

IF - DC FORWARD CURRENT - mA 

DIODE CAPACITANCE 
(DIODES 1, 2, 3, 4, 5) VERSUS 

REVERSE VOLTAGE 

DIODE-TO-SUBSTRATE 
CAPACITANCE VERSUS 

REVERSE VOLTAGE 

Cl 
u 

0 

T T T 
CA3039 

f--TA = 25'C 

IF = 0 

0 

VR - DC REVERSE VOLTAGE ACROSS DIODE - V 
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Cl 
0 
0 

ua 0 

I I I CA3019 

1--TA = 25 C 

IF = 0 

~ ~ -t---I--+-

0 

VR - DC REVERSE VOLTAGE BETWEEN 
PINS 1, 4, 5, 8, OR \2 AND SUBSTRATE (PIN 101 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3045/3046/3086 

• LOW INPUT OFFSET VOLTAGE 
• WIDEBAND OPERATION 
• LOW NOISE 

APPLICATIONS 
• General Use in all Types of Signal Processing Systems Operating 

Anywhere in the Frequency Range From DC to VHF 

• Custom Designed Differehtial Amplifiers 
• Temperature Compensated Amplifiers 

ABSOLUTE MAXIMUM RATINGS (For Each Transistor) 

EQUIVALENT CIRCUIT 

2 1 5 4 

6 7 9 10 12 13 
SUBSTRATE 

CA3045 CA3046/3086 
Power Dissipation (Note 1) 

At TA= 25°C 
Each Transistor 

300 mW 
Total Package 

750 mW 
Each Transistor Total Package 

At TA= 25°C to 55°C 
At TA= 25°C to 75°C 

Voltages and Currents 
Collector-to-Emitter Voltage, VcEO 
Collector-to-Base Voltage, VcBO 
Collector-to-Substrate Voltage, Vc10 (Note 2) 
Emitter-to-Base Voltage, VEBO 
Collector Current, le 

Temperature Range 
Operating Temperature 

Storage Temperature 

300 mW 

15 v 
20 v 
20 v 
5V 

50mA 

-55° C to +125° C 

-65° C to +200° C 

ELECTRICAL.CHARACTERISTICS (TA= 25° C unless otherwise specified) 

750 mW 

300 mW 750 mW 
300 mW 

15 v 
20 v 
20 v 
5V 

50 mA 

(CA3046) 0°C to +85°C 
(CA3086) -40°C to +85°C 

-55°C to +125°C 

750 mW 

CA3045, CA:3046 CA3086 
PARAMETER CONDITIONS UNITS 

MIN. TYP. MAX. MIN. TYP. MAX. 

Collector-to-Base Breakdown Voltage V(BR)CBO lc=10µA,IE=0 20 60 20 60 v 

Collector-to-Emitter Breakdown Voltage \/(BR)CEO ic=1mA,IB=.o 15 24 15 24 v 

Collector-to-Substrate Breakdown Voltage V(BR)CIO ic= 10µA, ic1 =o 20 60 20 60 v 

Emitter-to-Base Breakdown Voltage V(BR)EBO IE= 10 µA, le= 0 5.0 7.0 5.0 7.0 v 
Collector-Cutoff Current icBo VcB = 10 V, IE - 0 0.002 40 0.002 100 nA 

Collector-Cutoff Current lcEO VcE=10V,IB=O See curve 0.5 See curve 5.0 µA 

Static Forward Current-Transfer Ratio 
le= 10 mA 100 100 

hFE VcE = 3 V le= 1 mA 40 100 40 100 
(Static Beta) lc=10µA 54 54 

Input Offset Current for Matched Pair 
VcE = 3 V, IC= 1 mA 0.3 2.0 µA 

01 and 02 11101 - 11021 

Base-to-Emitter Voltage VBE VcE = 3 V 
IE= 1 mA 0.715 0.715 v 
IE=10mA 0.800 0.800 

Magnitude of Input Offset Voltage for 
V CE = 3 V, I c = l mA 0.45 5.0 mV 

Differential Pair IVBE 1 - V'BE21 

Magnitude of In.put Offset Voltage f~r 
Isolated Transistors IV BE3 · V BE41, Vc.E = 3 V, le= 1 mA 0.45 5.0 mV 

IVBE4 - VBE5I, IVBE5. VBE3I 

Temperature Coefficient of AVBE 
VcE = 3 V, le= 1 mA -1.9 -1.9 mV('C 

Base-to-Emitter Voltage ---
AT 

Collector-to-Em1tter Saturation Voltage VcE(sat) Is= 1 mA, le= 10 mA 0.23 0.23 v 
Temperature Coefficient IAV10I 

VcE = 3 V, le= 1 mA 1.1 µV/''C 
of Input-Offset Voltage ---

AT 

NOTES 

1. CA3046 and CA3086 derate at 6.67 mW;° C for TA > 55° C, CA3045 at 8 mW!° C for TA > 75° C. 

2. Substrate ·(Pin.10) must be connected to the most negative voltage to maintain normal operation. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3045/3046/3086 

ELECTRICAL CHARACTERISTICS (TA= 25° C unless otherwise specified) (Continued) 

PARAMETER 

Low-Frequency Noise Figure NF 

CONDITIONS 

f = 1 kHz, VcE = 3 V, le= 100 µA 

Rs= 1 kn 

Low-Frequency, Small-Signal Equivalent-Circuit Characteristics: 

Forward Current-Transfer Ratio hfe 
Forward Current-Transfer Ratio hfe 
Short-Circuit Input Impedance hie 

f=1 kHz, VcE=3V,lc=1 mA 
Open-Circuit Output Impedance h0 e 
Open-Circuit Reverse Voltage-Transfer Ratio hre 

Admittance Characteristics: 

Forward Transfer Admittance 
Input Admittance 
Output Admittance 
Reverse Transfer Admittance 

Gain-Bandwidth Product 

Emitter-to-Base Capacitance 

Collector-to-Base Capacitance 

Col I ector-to-Substrate Capacitance 

_?. 

COLLECTOR-TO-BASE 
CUTOFF CURRENT VERSUS 
AMBIENT TEMPERATURE 
FOR EACH TRANSISTOR 

TA - AMBlrnT TEMPERATURE - 'C 

INPUT OFFSET CURRENT FOR 
MATCHED TRANSISTOR PAIR 

01, 02 VERSUS 
COLLECTOR CURRENT 

10 

VcE = 3.0 V 

~TA= 25··c 

rJ-ll! 

~ 
~ 

0.5 

.L'l 
$ z 

02 

0.1 

0.05 

P"~ 
0.02 

CA3045/304613086 
0,01 

0 01 0 02 0.05 0. 1 0.2 0.5 1 5 10 

le - COLLECTOR CURRENT - mA 

Yfe 
Yie f = 1 MHz, VcE = 3 V, le= 1 mA 
Yoe 
Yre 

fT VcE = 3 V, le= 3 mA 

CEB VE B = 3V, IE = 0 

Ccs VcB = 3 v, le= o 
Cc1 v cs = 3 v I I c = 0 

TYPICAL PERFORMANCE CURVES 

COLLECTOR-TO-EMITTER 
CUTOFF CURRENT VERSUS 

AMBIENT TEMPERATURE 
FOR EACH TRANSISTOR 

_§ l0-

2 

~~~l"".:~?l~=!=t=:E=!==i:==J==::j 5x10 3 

i-o...,.-""''----1-+----+---+-- CA3045/304613086 -
10-3 '---'---'--J---L-'---'-------'· 

0 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - C 

STATIC BASE-TO-EMITTER 
VOLTAGE AND INPUT OFFSET 

VOLTAGE VERSUS EMITTER CURRENT 
0.8 171 

FOR DIFFERENTIAL PAIR AND v I 
> P.f_IJ(;1J.50LATED TRAN~ISTORS !).-! 
~ VcE = 3.0 v VsE 1,..-f 
« 0.7 .__.!A = 25oC tL 

> 
E 
I 

"' 
~ 
§; 

~ vvV' 71 
r:: H--
~ o.6 P T 2 ~ 

I~ 

~ ~ 
I 0.5 l-----l-+-l--l-----l---l-.j,..,j..+...--+---+-71+-+-1---11 

-:ff' INPUT.OFFSET VOLTAGE k-d 
DA CA3045/3046/3086 O 

0.01 0.02 0.05 0. 1 0.2 0.5 1 5 10 

IE - EMITTER CURRENT - mA 
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0 ... 
:::> 
z 
I 
0 
> 

MIN. TYP. MAX. 

3.25 

110 (CA3045, CA3046) 
110 (CA3086) 

UNITS 

dB 

3.5 kn 
15.6 µmho 

"' 

1.8x10-4 

31 - j 1.5 
0.3+j 0.04 

0.001+j 0.03 
See curve 

300 550 

0.6 

0.58 

2.8 

STATIC FORWARD CURRENT­
TRANSFER AND BETA RATIO 

FOR TRANSISTORS 01, 02 
VERSUS EMITTER CURRENT 

50 .___._,_._..__...___.__._._..___.__._...._....____. 
0.01 0.02 0.05 0. 1 0.2 0.5 1 5 10 

IE - EMITTER CURRENT - mA 

BASE-TO-EMITTER VOLTAGE 
CHARACTERISTIC VERSUS 
AMBIENT TEMPERATURE 
FOR EACH TRANSISTOR 

~ 0.8 l---+-'-'l<--~--+----+--1--1---1 
0 
> 
a: 
~ 0. 7 I---+--+----+ __ _._ __ -!-_,____. 

~ 

~ 0.6 

"' " al 0.5 

> CA3045/3046/3086 
OA 

-75 -50 -25 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - "C 

pF 

pF 

pF 



> 
E 

:'.5 
<o: 
~ 
§; 
I-

</) 

0 
I-
:::> 
z 

I 

0 

> 

FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3045/3046/3086 

TYPICAL PERFORMANCE CURVES 
INPUT OFFSET VOLTAGE 

FOR DIFFERENTIAL PAIR AND 
PAIRED ISOLATED TRANSISTORS 
VERSUS AMBIENT TEMPERATURE 

NORMALIZED h PARAMETERS 
VERSUS COLLECTOR CURRENT 

GAIN-BANDWIDTH PRODUCT 
VERSUS 

COLLECTOR CURRENT 

,... 

0.75 

0.50 

0.25 

0 
-75 

Ve~· 3.~v 
r--H 

-

1~·~0~ 
~I 

VcE • 3.0 v hte • 110 j 
f • 1 kHz - h1e • 3.5 k!l --1 

~ '· -,,,, : ... ·~. ,,-· m 
~+--+-1 +-- h0 e • 15.6 µmho -I 

10~ hoe 

h,. N I 

I 
:;; 

I-
u 
:::> 
0 

~ 
I 
I-
0 

~ 
;ii 

z 

~ 
I 

..c-

1000 

v~ ·31v 

TA• 25 C 

800 

600 

v v r--

400 

{ 

200 

CA3045/3046/3086 

-50 -25 25 50 75 100 125 

TA - AMBIENT TEMPERATURE - "C 

NOISE FIGURE 
VERSUS 

COLLECTOR CURRENT 

'c - COLLECTOR CURRENT - mA 

NOISE FIGURE 
VERSUS 

COLLECTOR CURRENT 

0 
0 9 10 

le - COLLECTOR CURRENT - mA 

NOISE FIGURE 
VERSUS 

COLLECTOR CURRENT 

i--+-+-- (;A3045/3046/3086 o.__ _ _.____.__......._. _ __J __ ,__.J..._l.....L _ _J o~ 
O.Ql 0 02 0.05 0.1 0.2 0.5 0.01 0.02 0.05 0.1 0.2 0.5 

le - COLLECTOR CURRENT - mA le - COLLECTOR CURRENT - mA le - COLLECTOR CURRENT - mA 

FORWARD TRANSFER ADMITTANCE 
VERSUS 

a: 

</) 

z g 
0 
a: 

~ 
~ 

a: 
0 

CJ 
z 
<o: 

i 
8 
I­
=> 
I­
=> 
0 
I 

,,o 
a: 
0 

; 

FREQUENCY 
40~~~~~~~~~~~~~~ 

COMMON EMITTER CIRCIJ!T, BASE INPUT 

1-- 91e +--4-++-1---4-v:~ • ~5~Cv -
3ol---l-l-Ui::::t:::±:±,i,,,j...__j__J 

~ lc• 1.0mA 

~ 201----+-1-+<-..L--+-+-+-+--+--+--Al-N_._--1-__. 

lQl---l-f-H--l---l--.._._+--.+-.--1---1--1-4::S.:_~----l 

~ 

CA3045/3046/3086 
-20 .___.__......._. _ _.___._.._._.__-'---1---'-L..L--'---' 

0.1 0.2 0.5 1 5 10 20 50 100 200 

f - FREQUENCY - MHz 

OUTPUT ADMITTANCE 
VERSUS 

FREQUENCY 

I--;~~~~~ -EMITTt:R CIRCUIT, BASE INPUTj 

VcE • 3.0 V 

I-- le• 1.0 mA+--+-+++--+--+-+++--lb
0

-.7-#l 

1 
T 

0 .__c.A30-4~5~/304'---6/~308-6_._.._..ct...--'.j_.~=-~L........L..u..---1---J 
0.1 0.2 0.5 1 5 10 20 50 100 200 

I - FREQUENCY - MHz 
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0 

INPUT ADMITTANCE 
VERSUS 

FREQUENCY 
COMMON - EMITTER CIRCUIT, BASE INPUT 

I- TA• 25°C 

VcE • 3.0 V 

le 1.0 rnA z 
I// 

l' 
I-

Vj_9;. 

I- vV 
L. ~ 

r-
i...-1-1 P' CA3045/3046/3086 

0.1 0.2 0.5 1 5 10 20 50 100 200 

I - FREQUENCY - MHz 

REVERSE TRANSFER ADMITTANCE 
VERSUS 

() 
z 

~ 0.5 

8 

z g -0.5 

> -1 
a: 
I 

.D~ -1.5 
a: 
0 

J 
-2 

FREQUENCY 
-
1--c~AM~~s~c- EMIT_IER C'fC~\B1SE INj_UT. 

1-- VcE • 3.0 V 

le"' 1.0mA 
g!1s sM1LL1:..JF~EQUrCIES 
LESS THAN 500 MHl 

t':--J b,. 

I- ::s: 
I-

I-

CA3045/3046/3086 

1 10 20 50 100 200 

I - FREQUENCY - MHz 



CA3064 
TV AUTOMATIC FINE-TUNING CIRCUIT 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The CA3064 is a TV automatic fine-tuning linear integrated circuit 
constructed on a single silicon chip using the Fairchild Planar* epitaxial process. The CA3064 
combines all of the automatic fine-tuning circuitry, except transformers, in one integrated circuit. 
Systems with low level 1.F. amplifiers can now achieve tuning accuracies of ±25 kHz due to the 
CA3064's high sensitivity. Internal voltage regulation improves overall performance and reduces 
system cost. 

• HIGH SENSITIVITY 
• 25kHzMAX. FREQUENCY DEVIATION 
• INTERNAL VOLTAGE REGULATOR 
• INTERNAL AGC 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Supply Voltage 
Internal Power Dissipation (Note 3) 

Detector Differential Voltage (V 1_3) 

Detector Input Voltage Range (V 1, V3 l 

1.F. Amp Output (V2l 
Bias Voltage (V6 ) 

Storage Temperature Range 
Operating Temperature range 

Lead Temperature (soldering, 60 seconds) 

NOTES: 

(1) All voltages referenced to v- except as noted. 

Note 2 

700mW 
± 10 v 

+ 5 V, -6 V 

+ 20 V, 0 V 
+ 2 V, 0 V 

-65°C to + 150°C 

-40°C to + 85°C 
300°C 

(2) v+ terminal may be connected to any positive voltage source through a suitable dropping 

resistor, provided the dissipation rating is not exceeded. 

(3) Derate I inearly at 5.6 mW/°C for ambient temperatures above+ 25°C. 

BLOCK DIAGRAM 

10kQ-3W ,------------------, 
.------~'VV'-..._. + 140V I 

I ZENER 
.--~..--~~~~~~~~_,...~ VOLTAGE 

lOI REGULATOR 
I 

3j 
O.OOlµFI 

II 

2, 
FROM I 

VIDEO --1 t----+-------+------4 
IFAMP 71 

I 
6 L ______ _ 

4 
I 
5 

I 
I 
I 
I 
I 
I 
I 
I _ _________ ...J 

8 

lkQ 

CONNECTION DIAGRAM 
(TOP VIEW) 

l.F. AMP 
OUTPUT 

BIAS 

CORRECTION 
VOLTAGE 
OUTPUT 

ORDER PART NO: CA3064 

AFC 
0.001 DEFEAT 
µF~TCH 

CORRECTION 

0.0011~ 
µF 

lkQ 

TO VHF AND 
UHF TUNERS 

O.OOlµFI 

-=- *SEE FOLLOWING PAGES FOR COIL DATA. 

*Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED. CIRCUITS • CA3064 

ELECTRICAL CHARACTERISTICS (Vee=+ 30 V,Rs = 1.5 k!1,T A= 25°C unless otherwise specified) 

PARAMETER CONDITIONS MIN. TYP. 

Power Consumption TA=+ 25°C 130 140 

TA= -25°C 135 

TA=+ 85°C 145 

Supply Current - I+ v+ = + 10.5 v 4.0 6.5 

Regulated Supply Voltage - v+ 10;9 11.8 

Quiescent Operating Current - 12 1.0 2.0 

Quiescent Operating Voltages - V 4• v 5 5.0 6.9 

Output Offset Voltage - (V 4 -V5) -1.0 0 

Input Admittance - Y 11 f = 45.75 MHz 0.41+j1.0 

Reverse Transfer Admittance - Y 12 f = 45.75 MHz 0 + j 3.4 

Forward Transfer Admittance - Y 21 f = 45.75 MHz 24.5 -j 29 

Output Admittance - Y 22 f = 45.75 MHz 0.04 + j 0.9 

Correction Control Voltage - V4 (Test Circuit 1) VIN= 18 mV RMS 

f
0 

= 45.750 MHz 

6f as listed (MHz) 

-0.030 85 

+ 0.030 

-0.900 80 

+ 0.900 

-1.500 

+ 1.500 35 

Correction Control Voltage - V5 (Test Circuit 1) VIN= 18 mV RMS 

f
0 

= 45.750 MHz 

6f as listed (MHz) 

-0.030 

+ 0.030 85 

-0.900 

+ 0.900 80 

-1.500 35 

+ 1.500 

TYPICAL PERFORMANCE CURVES 

NARROW-BAND DYNAMIC 
CONTROL 

VOLTAGE CHARACTERISTICS 
15 

O CA3064 

-0.030 -0,020 -0.010 45.750 0 010 0.020 0.030 

INPUT FREQUENCY DEVIATION - ~1Hz 

<..'.) 
<( 

WIDE-BAND DYNAMIC 
CONTROL 

VOLTAGE CHARACTERISTICS . . 

g 7 .5 f-7<--l---+---11---+--+---+-+--'<-l 

o~~~~~~~~-CA_3~_4~ 
-2 0 -I 5 -1 0 -0.5 45.750 0.5 1.0 1 5 2 0 

INPUT FREQUlNCY DEVIATION - MHz 
SEE TEST CIRCUIT 1 
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MAX. UNITS 

150 mW 

150 mW 

150 mW 

9.5 mA 

12.8 v 

4.0 mA 

a·.o v 

1.0 v 

mm ho 

µmho 

mm ho 

mm ho 

% v+ 

25 % v+ 

% v+ 

35 % v+ 

80 % v+ 

% v+ 

25 % v+ 

% v+ 

35 % v+ 

% v+ 

% v+ 

80 % v+ 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3064 

REF. A 

REF. C 

REF. D 

REF. B 

TEST Cl RCUIT 1 
CORRECTION VOLTAGES 

R7 
l.5kQ 

or~ 
CONTROL VOLTAGE OUTPUT 

ALL RESISTORS ARE 
13 TOLERANCE 

NOTE: Parts placement is cricital. Use P.C. board layout on 
last page for best results. 

L1 is aligned for symmetrical bandwidth on either side of 45.750 MHz. 

L2 tertiary winding wound on L1 coil form 

L3 is aligned for zero differential output between terminals 4 and 5 at 
f 0 = 45.750 MHz 

REFERENCE VOLTAGE PERCENTAGES 

Ref. A 85% of V10 

Ref. B 25% of V10 

Ref. C 80% of V10 

Ref D 35% of V10 

COIL DATA FOR DISCRIMINATOR WINDINGS 
L1 - Discriminator Primary: 3 1/6 turns; #20,, Enamel-covered 
wire-close-wound, at bottom of coil form. Inductance of 
L1=0.165 µH; Q 0 = 120 at f0 = 45.75 MHz. 
Start winding at Terminal #6; finish at Terminal #1. See Notes 
below. 

L2 - Tertiary Windings: 2 1 /6 turns; #20 Enamel-covered 
wire-close wound~ over bottom end of L1. Start winding at 
Terminal #3; finish at Terminal #4. See Notes below. 

L3 - Discriminator Secondary: 3 1 /2 turns; center-tapped, space 
wound at bottom of coil form. lhductance of L3 = 0.180 µH; 
0 0 = 150 at f 0 =45.75 MHz. 
Start winding at Terminal #2; finish at Terminal #5, connect center 
tap to Terminal #7. See Notes below. 

Notes: 1. Coil Forms; Cylindrical ;0.30" Dia. max. 
2. Tuning Core: 0.250" Dia. x 0.37" Length. 

: Material: Carbinal J or equivalent. 
3. Coil Form Base: See drawing below. 
4. End of coil nearest terminal board to be designated the 

winding start end. 

COIL FORM BASE TERMINAL DIAGRAM 

7T 
30° 

1-J 
60°/ 

2 TYP. 
1---

RCA Distributor Part No. 

122 213 

122 203 

CA3064 EQUIVALENT CIRCUIT 

IF AMP BIAS DETECTOR INPUT CORRECTION 
OUTPUT 2 6 I VOLTAGE 4 

OUTPUT 
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CORRECTION DETECT.OR 
5 VOLTAGE 3 INPUT 

OUTPUT 

10 v+ 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3064 

PRINTED CIRCUIT BOARD FOR CORRECTION 
VOLTAGE TEST CIRCUIT 

Full Size Bottom View 

TEST CIRCUIT 2 
Regulated Voltage, Total Supply Current and 

Quiescent Current at Terminal 2 

256 
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CA3065 
TV/FM SOUND SYSTEM 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The CA3065 Monolithic TV/FM Sound System consists of a Multi­
stage Limiting IF Amplifier, DC Gain (Volume) control, FM Detector, and an Audio Driver con­
structed on a single silicon chip using the Fairchild planar* epitaxial process. Excellent sensitivity, 
high AM rejection and an internally regulated power supply coupled with low external component 
requirement makes the CA3065 suitable for a wide variety of applications including TV Sound 
Channels, Line Operated and Automobile FM Radios and Mobile Communications Equipment. 

• DC VOLUME CONTROL ELIMINATES NEED FOR SHIELDED CABLES 
• EXCELLENT AM REJECTION -50clB TYPICAL AT 4.5 MHz 
• DIFFERENTIAL PEAK DETECTOR REQUIRES ONLY ONE SINGLE-TUNED COi L 
• INTERNAL ZENER DIODE REGULATED SUPPLY 
• LOW HARMONIC DISTORTION 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Internal Power Dissipation (Note 2) 

Power Supply Current 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature Range (Soldering, 60 seconds) 

NOTES 

Note 1 
670 mW 

50 mA 
-40°C to +85°C 

-65°C to + 150° C 
300°C 

CONNECTION DIAGRAM 

(TOP VIEW) 

IF INPUT BIAS AUDIO INPUT 

IF INPUT TONE CONTROL 

GND AUDIO OUTPUT 

GND NC 

V+ QUAD DETECTOR 
DC VOLUME QUAD DETECTOR 

CONTROL 
DEEMPHASIS DETECTOR 

OUTPUT 

ORDER PART NO: CA3065 

1. v+ terminal may be connected to any positive voltage through a suitable dropping resistor, provided the dissipation rating is not exceeded. 
2. Rating applies to ambient temperature up to 70°C. Above 70°C ambient derate linearly 8.3 mW/°C for the Ceramic DIP. 

1BLOCK DIAGRAM 

IF 

V+ 
DC VOLUME 
CONTROL 

5 6 

DEEM PH AS IS 

7 r - - - - - - - - - __ -_-____.__------- - - - - BuFFER -l 
>------+-

8
-. 1 D ETECTOR I 

I 
REGULATED 

POWER SUPPLY 
ELECTRON IC 
ATTENUATOR 

FM DETECTOR 

OUTPUT 

AUDIO 
OUTPUT 

INPUT BIAS•---...... 

9 ----10 ---4r--14 ---13 

GROUND QUAD QUAD GROUND AUDIO TONE 
DETECTOR DETECTOR INPUT CONTROL 

*Planar is a patented Fairchild process 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3065 

ELECTRICAL CHARACTERISTICS (TA = 25°C, 1+ = 30 mA unless otherwise specified) 

PARAMETER CONDITIONS TEST CIRCUIT MIN TYP MAX UNITS 

STATIC CHARACTERISTICS 
Zener Regulating 10.3 11.2 12.2 Volts 

Voltage (V5) 
Supply Current (15) Vsupply = 9.0v 10 16 24 mA 
Internal Power 1+ = 33mA 343 370 400 mW 

Dissipation 
Voltage at IF Input 2.0 Volts 

Bias (V1) 
Voltage at DC Volume 

Control (V6) 
4.8 Volts 

Voltage at De Emphasis {V7) 6.1 Volts 
Voltage at Quad Detector {Vg) 3.7 Volts 
Voltage at Audio Output {V12) 4.0 5.1 5.8 Volts 

DYNAMIC CHARACTERISTICS 
IF AMPLIFIER {f0 = 4.5 MHz, FM±25KHz 

at 400 Hz, V1N = 100µV) 
Input Limiting Voltage at 

-3dB point 200 400 µV 
AM Rejection AM= 30% at 4.5 MHz 40 50 dB 
IF Transconductance f = 4.5 MHz 

Magnitude 500 mm ho 
Phase Angle 46 degrees 

Feedback Capacitance f = 1.0 MHz, Pin 2 to Pin 9 <0.02 pF 
Input Impedance Components f = 4.5 MHz, Pin 1 to Pin 2 

Parallel Input Resistance 17 kQ 
Parallel Input Capacitance 4.0 pF 

Output Impedance Components f = 4.5 MHz, Pin 9 to Ground 
Parallel Output Resistance 3.25 kil 
Parallel Output Capacitance 75 pF 

DETECTOR (f0 = 4.5 MHz, FM= ±25kHz 
at 400 Hz, V1N = 100 mV) 

Recovered AF Voltage 0.5 0.75 Vrms 
Total Harmonic Distortion 0.9 2.0 % 
Output Resistance 

De emphasis Output 7.5 kil 
Detector Output 300 n 

ATTENUATOR 
Max. Attenuation Rx= oo 60 80 dB 
Max. Play-through Voltage* Rx= oo 0.075 1.0 mV 

AUDIO AMPLIFIER 
Voltage Gain· V1=0.1Vrms,f=400 Hz 2 17.5 20 dB 
Total Harmonic Distortion Vo= 2 Vrms, f = 400 Hz 2 1.5 % 
Undistorted Output Voltage THO= 5%, f = 400 Hz 2 2.0 2.5 Vrms 
Input Resistance f = 400 Hz 70 kil 
Output Resistance f = 400 Hz 270 n 

*Play-through voltage is the unwanted signal, measured at the detector output, when the volume control is set for minimum output. 

FREQUENCY RESPONSE OF 
IF AMPLIFIER SECTION 

70 

60 

50 

~ 

30 

TA• 25°C 

I-VIN• 100 µl 
I+• 30mA 

l l 
20 

10 

CA3065 
0 
0.1 0.2 

r-+.-. 
~ 
\ 

TEST CIRCUIT 3 
l l_l_l 

0.5 1.0 2.0 5.0 10 
FREQUENCY - MHz 

TYPICAL PERFORMANCE CURVES 

FREQUENCY RESPONSE OF 
AUDIO AMPLIFIER SECTION 

25 

20 

10 

t--TA•25 C 
1+•30mA 

J_ _l_ll 

CAi06~ l 
0 
0.01 

bJ 
~ 

~ 
~ 

N 
f 

0.1 1 10 50 
FREQUENCY -MHz 
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AUDIO GAIN REDUCTION 
VERSUS DC VOLUME 

CONTROL RESISTANCE 

so t----+-t-H-+----+-+-++---7'~"-+j...--j-+-+--+H-+1 
~ v 

60 1----+-+-+-+--+---+-<rf_H-+-t--i-+---+--H 

~l--+-+-++--1-+~+-+-++--+--+----+--H 
I-

20 t----t--IH-t-.A----+-+-++----+-TA • 25°C yJl 1+·30mA 

10 100 500 
RESISTANCE FROM DC CONTROL TO GND - KQ 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • CA3065 

TEST CIRCUITS 

TEST CIRCUIT 1 

INPUT LIMITING VOLTAGE, AM REJECTION, RECOVERED 
AUDIO, TOTAL HARMONIC DISTORTION, MAXIMUM ATTEN­
UATION, MAXIMUM "PLAY-THROUGH" TEST CIRCUIT. 

AM SIGNAL 
GENERATOR 

(HEWLETT-PACKARD 
TYPE 606A 

OR EQUIVALENT) 

UNIVERTER 
(BOONTON 

TYPE 207H 
OR EQUIVALENT) 

AM-FM GEN. 
(BOONTON 

TYPE 202H 
OR EQUIVALENT) 

68pF 12 

:Jf 

VOLTMETER 
(BALLANTINE 

TYPE 300D 
OR EQUIVALENT) 

DISTORTION 
ANALYZER 
(HEWLETT-

PACKARD 
TYPE 330 

OR 
EQUIVALENT) 

PINS 11, 12, 13, 14 NO CONNECTION 

* L1 = 16µ H NOMINAL 

O(UNLOADED) = 50 

TEST CIRCUIT 3 

IF AMPLIFIER SECTION 

50!1 
ATTENUATOR 

VIDEO SWEEP 
GENERATOR 

(KAY VIDEO 100 
MARKASWEEP 

MODEL I 54A OR 
EQUIVALENT) 

~~].O_m_A_-'\A.Rsf'v-{)+ 
Vee 0.047 

1-'F :;i;: 
1----lh----.-~--'------, 

CA3065 

Et N = 1 OOµVrms 

TEST CIRCUIT 2 

AUDIO VOLTAGE GAIN 
(UNDISTORTED OUTPUT) 

V; 0.05 
1-'F 

Vee 
30mA, Rs 

AUDIO 
OSCILLATOR 
(HEWLETT­

PACKARD 
TYPE 200CD 

OR EQUIVALENT) 

CA3065 

DISTORTION 
ANALYZER 
(HEWLETT-

PACKARD 
TYPE 330 

OR 
EQUIVALENT) 

(~~cm+rrfE 
TYPE 300D 

OR 
EQUIVALENT) 

PINS 7, 8, 11, 13 NO CONNECTION 

TEST CIRCUIT 4 

AUDIO AMPLIFIER SECTION 

E1N = 100 mV 

VOLTMETER 
(BALLANTINE 

TYPE 340 
OR EQUIVALENT) 

TYPICAL APPLICATION 

TV SOUND SYSTEM 

68pF Jl2pF 

*L1 16µ H NOMINAL, O(UNLOADED) = 50 
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TO B+ 

TO DC 
VOLTAGE 
CONTROL 

SUGGESTED Cl RCUIT LAYOUT 
COMPONENT SIDE 



LM101A·LM201A·LM301A 
GENERAL PURPOSE OPERATIONAL AMPLIFIERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The LM101 A, LM201 A and LM301 A are general purpose monolithic 
operational amplifiers constructed on a single silicon chip, using the Fairchild Planar* epitaxial 
process. These integrated circuits are intended for applications requiring low input offset voltage or 
low input offset current. The accuracy of long interval integrators, timers and sample and hold circuits 
is improved due to the low drift and low bias currents of the LM101A, LM201A, or LM301A. 
Frequency response may be matched to the individual circuit need with one external capacitor. The 
absence of "Latch-Up" coupled with internal short circuit protection make the LM101 A, LM201 A 
and LM301A virtually foolproof. The LM101A, LM201A and LM301A are pin compatible with the 
popular µA709, µA741, µA748 and µA777. 

• LOW OFFSET CURRENT AND VOLTAGE 
• LOW OFFSET CURRENT DRIFT 

• LOW BIAS CURRENT 
• SHORT CIRCUIT PROTECTED 
• LOW POWER CONSUMPTION 
ABSOLUTE MAXIMUM RATINGS 

Supply Voltage 
Military and Instrument (LM101 A and LM201 A) 
Commercial (LM301A) 

Internal Power Dissi pa ti on (Note 1 ) 
Metal Can 
Ceramic DIP 
Silicone DIP 

' Flatpak 
Mini DIP 

Differential Input Voltage 
Input Voltage (Note 2) 
Storage Temperature Range 

Metal Can, Ceramic DIP, and Flatpak 
Mini DIP and Silicon DIP 

Operating Temperature Range 
Military (LM101A) 
Instrument (LM201 A) 
Commercial (LM301 A) 

Lead Temperature (Soldering) 
Metal Can, Ceramic DIP and Flatpak (60 seconds) 
Mini DIP and Silicone DIP ( 10 seconds) 

±22 v 
± 18 v 

500 mW 
670 mW 
340 mW 
570 mW 
310 mW 

±30 v 
± 15 v 

-65°C to + 150°C 
-55°C to + 125°C 

-55°C to + 125°C 
-25"C to+ 85°C 

o0 c to+ 70°C 

CONNECTION DIAGRAMS 
(TOP VIEW) 

8 LEAD MET AL CAN 

v-
NOTE· PIN 4 CONNECTED TO CASE 

NC 

NC 

OFFSET NULL 
!COMP I 

INVERT INPUT 

NON-INVERT 
INPUT 

v-

NC 

ORDER PART NOS. 

LM101AH 
LM201AH 
LM301AH 

14 LEAD DIP 

NC 

NC 

FREQ 
COMP 

V+ 

OUTPUT 

OFFSET 
NULL 

NC 

FOR CERAMIC DIP ORDER PART NOS. 

LM101AD 
LM201AD 
LM301AD 

FOR SILICONE DIP ORDER PART NO. 

NC. 
OFFSET NULL -

FREQ. COMP. 

LM301AP 

FLATPACK 

N.C. 

FREQ COMP. 

Output Short Circuit Duration (Note 3) 

300°c 
260°C 

Indefinite INVERTING INPUT r----i::.....r-.... V+ 

EQUIVALENT CIRCUIT COMP NULL COMP 

OUTPUT 

Notes on following pages. 
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NON-INVERTING 
INPUT .....____.----,.;, 

V-

ORDER PART NOS. 

LM101AF* 
LM201AF* 

OUTPUT 

OFFSET 
NULL 

*Available on special request 

OFFSET NULL 
(COMP.) 

INVERT INPUT 

NON-INVERT 
INPUT 

v-

MINIDIP 

ORDER PART NO. 

LM301AN 

FREQ 
COMP. 

V+ 

OUTPUT 

OFFSET 
NULL 

*Planar is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • LM101A • LM201A • LM301A 

ELECTRICAL CHARACTERISTICS FOR LM101A and LM201A(±5.0V ~ Vs ~ ±20V, TA= 25°C, c1 = 30 pF unless otherwise specified) 

PARAMETER 

Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Resistance 

Supply' Current 

Large Signal Voltage 
Gain 

CONDITIONS MIN 

1.5 

Vs= ±15V 
VouT = ±10v, RL~ 2 kil 50 

The following specifications apply for -55°C ~TA ~ +125°C: (Note 4) 

Input Offset Voltage 

Average Temperature 
Coefficient of Input 
Offset Voltage 

Input Offset Current 

Average Temperature 
Coefficient of Input 
Offset Current 

Input Bias Current 

Supply Current 

Large Signal Voltage 
Gain 

Output Voltage Swing 

Input Voltage Range 

Common Mode 
Rejection Ratio 

Supply Voltage 
Rejection Ratio 

INPUT VOLTAGE RANGE 
VS.SUPPLY 

16 1-------+--+---+--+----j---l 

0'-----'--_..._ _ _.__...____,~_, 

5 10 15 20 

SUPPLY VOLTAGE - ±V 

+25°C ~TA ~+125°C 
-55°C ~ TA ~ +25°C 

TA= +125°C, vs= ±20v 

Vs = ±15V, VouT = ±10v 
RL ~ 2 kil 

Vs = ±15V, RL = 10 k.Q 
RL = 2 k .Q 

V5 = ±20v 

25 

±12 
±10 

±15 

80 

80 

GUARANTEED PERFORMANCE CURVES 
(LM101A AND LM201A) 

OUTPUT SWING VS. SUPPLY 

LMlOJA 
LM20JA 

o~~-~-~-~~~~ 

5 JO 15 20 

SUPPLY VOLTAGE - ±V 

261 

TYP 

0.7 

1.5 

30 

4.0 

1.8 

160 

3.0 

0.01 
0.02 

1.2 

±14 
±13 

96 

96 

MAX 

2.0 

10 

75 

3.0 

3.0 

15 

20 

0.1 
0.2 

100 

2.5 

VOLT AGE GAIN VS. SUPPLY 
100 .---.-,-----r---i---r--T-r-----i 

LMlOIA 
LM20JA 

94 t-------+---+---+---+---+----1 

76 t--------+--+---t---+-----+-----1 
-55°}_ ~ TA ~ J25°C 

70 ...____.. _ ____.__~_.....___~~ 

5 10 15 20 

SUPPLY VOLTAGE - ±V· 

UNITS 

mV 

nA 

nA 

mA 

V/mV 

mV 

µV/°C 

nA 

nA/°C 
nA/°C 

nA 

mA 

V/mV 

v 
v 

v 

dB 

dB 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • LM101A • LM201A • LM301A 

ELECTRICAL CHARACTERISTICS FOR LM301A( ±5.0 V ~Vs ~±15V, TA= 25°C, C1 = 30 pF unless ot~erwise specified) 

PARAMETER 

Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Resistance 

Supply Current 

Large Signal Voltage 
Gain 

CONDITIONS 

Vs = ±15V 

Vs = ±15V 
VouT = ±10v, RL ~ 2 kD 

The following specifications apply for 0°C ~ TA ~ 70°C: 

Input Offset Voltage 

Average Temperature 
Coefficient of Input 
Offset Voltage 

Input Offset Current 

Average Te,.;,perature 
Coefficient of Input 

Input Bias Current 

Large Signal Voltage 
Gain 

Output Voltage Swing 

Input Voltage Range 

Common Mode 
Rejection Ratio 

Supply Voltage 
Rejection Ratio 

NOTES: 

25°C ~TA~ 70°C 
0°C ~ TA ~ 25°C 

Vs = ±15V, VouT = ±10v 
RL ~ 2 kr2 

Vs = ±15V, RL = 10 k.Q 
RL=2kr2 

MIN 

0.5 

25 

15 

±12 
±10 

±12 

70 

70 

TYP 

2.0 

3 

70 

2 

1.8 

160 

6.0 

0.01 
0.02 

±14 
±13 

90 

96 

MAX 

7.5 

50 

250 

3.0 

10 

30 

70 

0.3 
0.6 

300 

UNITS 

mV 

nA 

nA 

mA 

V/mV 

mV 

µV/°C 

nA 

nA/°C 
nA/°C 

nA 

V/mV 

v 
v 
v 

dB 

dB 

( 1) Rating applies to ambient temperature up to 70° C. Above 70° C ambient de rate linearly at 6.3 mW/°C for the Metal Can, 8.3 mW/° 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) Sh.ort circuit may be to ground or either supply._ LM 101A an~ .LM201A ratings apply to +125°C case tempE;!rature or +75°C ambient tem­

perature. LM 301 A ratings apply for case temperatures to 70 C. 
(4) All LM201 A specifications apply for -25°C ~ TA ~ +85°C unless otherwise specified. 

INPUT VOLTAGE RANGE 
VS.SUPPLY 

LM301A -1 

16 t--+---+--+--+---+--1-+--+--+--I 

4v 
IL 
a~~~~~~__,-~~~~ 

5 10 15 

SUPPLY VOLTAGE - ±V 

GUARANTEED PERFORMANCE CURVES 
(LM301A) 

OUTPUT SWING VS. SUPPLY 
ro~....--..--.-~~-~~~T-T~ 

LM301A 
-I 

15 t--+--+--+---+---+--1-+--+---+--I 

O~ < T < 70°C 
o~~~~...___,.,__.,__i~--A~--l~ 

5 10 15 

SUPPLY VOLTAGE - :W 
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VOLTAGE GAIN VS. SUPPLY 
JOO,.,-...--..--,--,--....-~...-~,-,~ 

LM301A --1 

94>--+--+--+--+---+--lf--+--+--+--< 

82 i--+-1 

76 t--+--+--+--+--4-1--+--+--+---t 

70 ....._~~~~_..-~...__~~~ 
5 10 15 

SUPPLY VOLTAGE - ±V 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • LM101A • LM201A • LM301A 

TYPICAL PERFORMANCE CURVES 

VOLTAGE GAIN 

LM!OlA 
W20lA--1---1---1---1---1 
LM301A 

80'---'---...._ _ _.._ _ _..._ _ _._ _ _, 

5 10 15 20 

SUPPLY VOLTAGE - ±V 

"" c: 

SUPPLY CURRENT 

INPUT CURRENT 
(LM101A AND LM201A) 

o.---.----.r---.--r----i-----i.-----T.------, 

40 f--~-""+--""""+---+-+---+-+ ~~l~ _, 
~ ~1--+---+==-t-'::=:::t--~""j~~-~t-.......-+--t 

201-----1--+-+---+-+--+-""""~~,----l 

101---+--I----+--+--+--+---+-~ 

01---+--I----+--+--+--+---+-~ 

+ 
41---+--I----+--+--+--+---+-~ 

31----+--+----+-+--+--+---l--t 

2 t--+-[:::::d-~oF_F~=T+--+--t---t--t----t 
J--...\---

1~-l--~-+-+--F=='*"'--+~~ 

0'---'--'---'--~~-~--+-~ 

-75 -50 -25 25 50 75 100 125 

TEMPERATURE - °C 

> 
+I 

10 

<.O 
:z 

~ 
~ 
§ 

0.5 t-·---+---+---+----+----+---1 

LMlOlA 

I- ~l~ 
0'---"---~--'---'---'----' 

5 10 15 

SUPPLY VOLTAGE - ±V 

INPUT NOISE VOLTAGE 
10

-
15 

t--t-+++-+--t--+i-+-+-+-t+--t- I 111 _, 

t--t-+++-+--t--+i-+-+-1-H--t- ~~!~ _, 
t--1-+++-+--l--+l-+-+-+-++-+ LM301A -1 

20 

~ 

INPUT NOISE CURRENT 
(LM101A AND LM201A) 

0 
0 

LMIO!A : 
W20!A _ 

\ 

100 lk 

FREQUENCY - Hz 

!Ok 

COMMON MODE 
REJECTION 

IOOk 

120.----..---.---~--.---~ 

20'----'---'----'----'.__-~ 

JO 100 !k !Ok !OOk JM 

FREQUENCY - Hz 

I\ 

10 

I\ 
:s: 

is: 

100 

~ 
,._N 

lk 

FREQUENCY - Hz 

!Ok 

POWER SUPPLY 
REJECTION 

JOO lk !Ok lOOk 

FREQUENCY - Hz 
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-i 

lOOk 

JM !OM 

"" c: 

z 

"' "' u 

:z 

INPUT CURRENT 
(LM301A) 

100~~-~~-~~----.,--. 

o cr--=-+-t----+--+-+---t--t- LM301A -1 

ot--+---~+l'---i_T+-""""'-t-oo;;;:l::--+--; 
~ 

01----+-+--+--+--+--+----t--t 

201----+--+--+-+--+--+--+-~ 

QI---+--+--+-+--+--+--+-~ 

+ 
8 

20 40 

TEMPERATURE - °C 

60 80 

CURRENT LIMITING 

WlOlA 
W201A 
W301A 

10 15 20 25 30 

OUTPUT CURRENT - mA 

{ 

INPUT NOISE CURRENT 
(LM301A) 

10-24 ~~~-~.......--~~~-....-.......--.. 
IX 

LM~IA 

: ~ 
~ rn-25 1-+-+++--+---<N ...... t-___ +-+-+++--+--H-++--1 

~ 

"' "" ~ 
~ 

100 lk 

FREQUENCY - Hz 

!Ok 

CLOSED LOOP OUTPUT 
IMPEDANCE 

lOOk 

1a3 ~--..------..---.----. 

+----.M---+-SINGLE POLE 
COMPE~SATION 

c1 • 30 pf 

10-2 ~---F---+----+--TA. 25oC 
lour·+ smA 

10-3 .__ _ _._ __ .__ _ _.__ __ ...._ _ __. 

10 100 lk !Ok IOOk JM 

FREQUENCY - Hz 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • LM101A • LM201A • LM301A 

SINGLE POLE COMPENSATION 

"" 
;z 

~ 
"' « 
~ 
§; 

-VIN 
R1 

Voor 

+VIN 

> R1 Cs 
C1---

R1 + R2 

Cs= 30 pF 

OPEN LOOP FREQUENCY 
RESPONSE 

120 

100 225 

80 180 

60 135 

40 80 

20 45 

JO 100 lk !Ok lOOk JM !OM 

FREQUENCY - Hz 

LARGE SIGNAL FREQUENCY 
RESPONSE 

12 i--+--++<--<>--+--++++-1~ ---+-+-++-I---+--+++--< 

lc1·] 

\ 

1ll30 .r \ ~ sl JGLE POLE 

!Ok IOOk lM !OM 

FREQUENCY - Hz 

VOLTAGE FOLLOWER PULSE 
RESPONSE 

LMIOlA 

t- ~~~!~ 

; INPUT~ I 1 

_2 t---t--+~-+\l-+---+---+--HJj/__l'-+--t-O-UT-1-PU--lT 
-41---1--+-~--r-+-+---+-+-+---+---+--l 
-6 r----rt---t ..,~_ -_:t-~1 ·~~==;:==::::::'..J-+---t---l---l 
_8 t---!--+--+--Sl-+1G_LE_j_t-OL_E-+---t--TA. 250C 

Vs· ±15V -
-JO -~~~--+-~-+--~-J'.~__._J_____. 

o 10 20 m 40 ~ 60 ro so 
TIME-µs 

COMPENSATION CIRCUITS 

TWO POLE COMPENSATION 

R1 2 
-VIN 

R3 
+VIN 

R1 Cs 
C12:'.R1+R2 

Cs= 30 pF 

C2=10C1 

TYPICAL PERFORMANCE CURVES 

80 

60 

40 

20 

0 

OPEN LOOP FREQUENCY 
RESPONSE 

LMlOlA 
LM201A 
LM301A 

TA· 25°C 
Vs• ±15V 
c1 • 30 pf 
c2 • 300 pF 

-20 .____..... _ _.__..____,_ _ __._ _ _.___~ 

180 

135 

90 

45 

I 10 100 lk lOk IOOk JM !OM 

FREQUENCY - Hz 

LARGE SIGNAL FREQUENCY 
RESPONSE 

16 r----r---r-.-...,....,...,....,......--V-s-.±~15~V-.-....-.-J.,....,-,.., 

TA· 25°C i 
1-----i.---t--+--++++++-- CI • 30 pf ---t-H 

12 l---+l+--t--+--++++++--C-2-+-· 3_00-+p_F_ +-++-HH-1 

1 
\ TWO POLE 

l.MIOIA ~ t- LM201A )'.. LM301A 

0 l l t::::::: 
!Ok lOOk JM 

FREQUENCY - Hz 

VOLTAGE FOLLOWER PULSE 
RESPONSE 

JO 

-2 

-4 

-6 

-8 

-JO 

l.MIOIA 

t- ~~~!~ 

1--1 i 
ll OUj'.'UT 

l INPUT t::::~~,/'" 
l TW01LE 

t- -""' 
T! • 25 c 
Vs•±l5V-l 
c1 ·mpF-1 
i:r 300pF 

o 10 20 m 40 ~ 60 ro 80 

TIME-µs 

264 

FEEDFORWARD COMPENSATION 

C2 

Vour 

C2=--
1
--

21TfoR2 

C1 
150pF 

f 0 = 3 MHz 

OPEN LOOP FREQUENCY 
RESPONSE 

LMIOlA 
60 t- LM201A 

LM301A 

FEED FrWARD 

-20 '-----'--~-~_......-~_......____. 
JO 100 lk !Ok lOOk IM !OM IOOM 

FREQUENCY - Hz 

LARGE SIGNAL FREQUENCY 
RESPONSE 

16 ..----.--.~"T"""T".,...,.,..r-'--..,.--r-v-r~·...,.-i;:....,.-p.,.v.,..,, 

t---.-+--+--+-++++++----+--+ TA • 25°C 

12 1---\-r--+-++++-+++---+--+--+-+·+++H 

~ 

FEED FORWARD 

lM 

FREQUENCY - Hz 

!OM 

INVERTER PULSE RESPONSE 

l.MIOIA 
t- ~!~ -+---+-+---+--- +-0-UT-+-~-UT--t-·-< 

-"' 

INPUT 1 

-4 I 
~ J1--+---+---t---t-f - t-- .., - -

-61---+--+---+----t-+--+--+--+----'~ 

-8 t--+-FE_,Ei1-FO-Rl+~A-RD-+--+--+-+--TA • 25'C 

-10 i_s" 1}_5V 

I 2 

TIME-µs 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • LM101A • LM201A • LM301A 

TYPICAL APPLICATIONS 
(All pin numbers shown refer to 8 pin T0-5 package) 

INVERTING AMPLIFIER 
-WITH BALANCING CIRCUIT 

INPUT <>--'VV'w-+----'lt/V'v-----, 

>
6
-e----o OUTPUT 

R4 
5.IM.0. 

t May be zero or equal to parallel combination 

of R1 and R2 for minimum offset. 

BILATERAL CURRENT SOURCE 

VIN 

louT = R3 V1N 

R1 R5 

R3 = R4 + R5 

R1 = R2 

VIN 

QI 

02 

03 

R1 
R3 IOOk.0. 

0.1% 50k.O. 
0.1% 

Rs 

R2 500.0. 

IOOk.O. 
1% 

0.1% 
1our 

R4 -= 49.5k.0. 
0.1% 

MULTIPLE APERTURE 
WINDOW DISCRIMINATOR 

VIN > V4 

V4 

V3 <VIN< V4 

V4 

, V2<V1N < V3 

V2 

f-

V1N>V1 

v1 

265 

FAST VOLTAGE FOLLOWER 

Power Bandwidth: 15 kHz 

Slew Rate: 1V//Js 

FAST.SUMMING AMPLIFIER 

C2 
3pF 

Power Bandwidth: 250 kHz 

C1 Small Signal Bandwidth: 3.5 MHz 

150pF Slew Rate: 10V/µs 

VOLTAGE COMPARATOR FOR 
DRIVING RTL LOGIC OR HIGH 
CURRENT DRIVER 

OUTPUT 

VOLTAGE COMPARATOR FOR 
DRIVING DTL OR TTL 
INTEGRATED CIRCUITS 

OUTPUT 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • LM101A • LM201A • LM301A 

TYPICAL APPLICATIONS (CON'D) 
(All pin numbers shown refer to 8 pin T0-5 package) 

LOW FREQUENCY SQUARE WAVE 
GENERATOR 

~----+---.LOW IMPEDANCE 
OUTPUT 

,_......,vvv __ .....,._ CLAMPED 
OUTPUT 

01, 6.2V 

02,6.2V 

*Adjust C1 for frequency 

PRACTICAL DIFFERENTIATOR 

f =-1-
c 27TR2C1 

fh=-1___,...... 
27TR1 C1 

=-1-

FREE-RUNNING MUL TIVIBRATOR 

R1 
160k.Q 

*Chosen for oscillation at 100 Hz 

GAIN TEST CIRCUIT 

100.U 

son 

266 

DOUBLE ENDED LIMIT DETECTOR 

v+ 

VouT=4.6V FOR vL..;; V1N ..;;vu 

v VouT = ov FOR V1N < VL OR V1N < Vu 

CIRCUIT FOR OPERATING 
WITHOUT A NEGATIVE SUPPLY 

PULSE WIDTH MODULATOR 

D.C. INPUT 
(±IOV FOR 
Vs=:!:15V) 

50.U VIN 

~0.02fLF 

TOLERANCE OF ALL UNMARKED 

RESISTORS IS 1% 

Rz 
IOOk.U 



LM109·LM209·LM309 
5 VOLT REGULATOR· 

FAIRCHILD LINEAR INTEGRATED C'IRCUITS 

GENERAL DESCRIPTION - The LM109, LM209 and LM309 are complete 5 volt regulators 
constructed on a single silicon chip using the Fairchild Planar* epitaxial process. These regulators 
employ internal current limiting, thermal shutdown and safe-area compensation making them 
essentially blow-out proof. They are intended for use as local regulators, eliminating noise and 
distribution problems associated with single point regulation. If adequate heat sinking is provided, 
they can provide over 1 A. The LM109, LM209 and LM309 are intended primarily for use with TTL 
and DTL logic and are completely specified under worst case conditions to match the power supply 
requirements of these logic families. In addition to use as a fixed 5 volt regulator, these devices can be 
used with external components to obtain adjustable output voltages and currents and as the power 
pass element in precision regulators. 

• OUTPUT CURRENT IN EXCESS OF 1 AMP 

• SPECIFIED TO MATCH WORST CASE TTL AND DTL REQUl~EMENTS 
• NO EXTERNAL COMPONENTS 
• INTERNAL THERMAL OVERLOAD PROTECTION 
• OUTPUT TRANSISTOR SAFE-AREA COMPENSATION 

ABSOLUTE MAXIMUM RATINGS 
Input Voltage 
Internal Power Dissipation 
Storage Temperature Range 
Operating Junction Temperature Range 

LM109 

i,,;M209 
LM309 

Lead Temperature (Soldering, 60 second time limit) 

EQUIVALENT Cl RCUIT 

35 v 
Internally Limited 
-65° C to +150° C 

-55° C to +150° C 
-25° C to +150° C 

0°Cto+125°C 
300°C 

.----..-----..------+------<r------01NPUT 

019 

OUTPUT 
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CONNECTION DIAGRAM 

T0-3 PACKAGE 
(TOP VIEW) 

GROUND OUTPUT 

INPUT 

Case is connected to ground. 

ORDER PART NO: 

LM109K 
LM209K 
LM309K 

PHYSCIAI:. DIMENSIONS 
T0-3 PACKAGE 

l
.s75MAX.

1 DIA. 

.135 

i~I I _:r +-c; ;iIJ 
312 MIN. Seating Plane 11 f 

:={J-- ·g4~ DIA 

NOTES 

l.197 
l.177 

All dimensions in inches 
Leads 1 and 2 electrically isolated 

from case 
Case is third electrical connection 
Leads are gold-plated copper 

cored kovar 
Package weight is 7.4 grams. 

*Planar is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • LM109 • LM209 • LM309 

ELECTRICAL CHARACTERISTICS FOR LM109 AND LM209 (Note 1) 

PARAMETER 

Output Voltage 

Line Regulation 

Load Regulation 

Output Voltage 

Ou iescent Current 

Quiescent Current Change 

Output Noise Voltage 

Long Term Stability 

Thermal Resistance 

Junction to Case (Note 2) 

CONDITIONS 

Ti= 25°C 

Ti= 25°C 

7 V ::::;;vlN ::::;;25 V 

Ti= 25°C 

5mA::::;;louT::::;;1.5A 

7 V ::::;;vlN ::::;;25 V 

5 mA ::::;; 10UT ::::;; 1MAX 

p::::;; PMAX 

7 V ::::;;vlN ::::;;25 V 

7 V ::::;;vlN ::::;;25 V 

5 mA ::::;; 10UT ::::;; 1MAX 

TA= 25°C 

1 0 Hz ::::;; f ::::;; 100 kHz 

ELECTRICAL CHARACTERISTICS FOR LM309 (Note 3) 

PARAMETER CONDITIONS 

Output Voltage Ti= 25°C 

Line Regulation Ti= 25°C 

7 V ::::;;vlN ::::;;25 V 

Load Regulation Ti= 25°C 

5mA::::;;louT::::;; 1.5A 

Output Voltage 7 V ::::;;vlN ::::;;25 V 

5 mA::::;; 10UT::::;; 1MAX 

p ::::;;pMAX 

Quiescent Current 7 V ::::;;vlN ::::;;25 V 

Quiescent Current Change 7 V ::::;;vlN ::::;;25 V 

5 mA ::::;; 10UT ::::;; 1MAX 

Output Noise Voltage TA= 25°C 

1 0 Hz ::::;; f ::::;; 100 kHz 

Long Term Stability 

Thermal Resistance 

Junction to Case (Note 2) 

NOTES 

MIN. TYP. MAX. 

4.7 5.05 5.3 

4.0 50 

50 100 

4.6 5.4 

5.2 10 

0.5 

0.8 

40 

10 

3.0 

MIN. TYP. MAX. 

4.8 5.05 5.2 

4.0. 50 

50 100 

4.75 5.25 

5.2 10 

0.5 

0.8 

40 

20 

3.0 

UNITS 

v 

mV 

mV 

v 

mA 

mA 

mA 

µV 

mV 

oc;w 

UNITS 

v 

mV 

mV 

v 

mA 

mA 

mA 

µV 

mV 

oc;w 

1. Unless otherwise specified, these specifications apply for -55°C ~ Tj ~ 150°C (-25°C ~ Tj ~ 150°C for the LM209), v 1N = 10 V and 
louT = o.5 A. 

2. Without a heat sink, the thermal resistance is abo_ut 150° C/W. With a heat sink, the effective thermal resistance can only approach the 
values specified, depending on the efficiency of the sink. 

3. Unless otherwise specified, these specifications apply for 0°C ~ Tj ~ 125°C, V1N = 10 V and louT=0.5A. IMAx=1.0A and 
PMAX = 20 W. 
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FAIRCHILD LINEAR INTEGR~TED CIRCUITS • LM109 • LM209 • LM309 

T0-3 MAXIMUM AVERAGE POWER 
DISSIPATION 

(LM109 and LM209) 
'u ....---.---.-----.---T.-----. 

t----+---t----+--INFI NllTE----------1 
I ,,- HEAT 

20 1----t---t---....._::>!"-1L__51 NK t----1 

~ 

SINK 

o.s--~-~+----~-~~~......_ .... I~ 
25 50 75 100 125 150 

AMBIENT TEMPERATURE - °C 

T0-3 PEAK OUTPUT 
CURRENT 

INPUT VOLTAGE - V 

DROPOUT VOLTAGE 
(LM309) 

JUNCTION TEMPERA JURE - °C 

OUTPUT VOLTAGE 
(LM309) 

TYPICAL PERFORMANCE CURVES 
(For all grades unless otherwise specified) 

T0-3 MAXIMUM AVERAGE 
POWER DISSIPATION 

(LM309) 

t--WAKEFIELD ~ ~ 
HEAT SIN_K-1-+-~~.--+--~+-+----; 

!----'- 680-75 ~ \ r--. I\.. _l 

~ 'i\ 
FSINK ~ 

...1. 
0.5 ..._ _ _.._ __ ,__ _ _.._-.....~ .......... ..__ _ __. 

25 50 75 100 125 

AMBIENT TEMPERATURE - °C 

RIPPLE REJECTION 

40 IL· 200mA 

VIN· IOV 

150 

t.V IN· 3V p-p -+---+----+-----t 

20,__ _ _.._ __ ..__ _ _..__~1------

10 100 lk !Ok IOOk IM 

FREQUENCY - Hz 

DROPOUT CHARACTERISTIC 
5.5 ....--------~--.--~ 

4.5 

T0-3 

t---+---+---+---+-- IL· IA 

4.0 '---~__,_..._..__.___.._ _ _...__ _ __._ _ __, 

5 

INPUT VOLTAGE - V 

OUTPUT IMPEDANCE 

10-2,__ _ _._ __ ,__ _ _._ __ ,__ _ __. 

10 100 lk !Ok IOOk IM 

FREQUENCY - Hz 

DROPOUT VOLTAGE 
(LM109 and LM209) 

-25 0 25 50 75 100 125 150 

JUNCTION TEMPERATURE - "C 

OUTPUT VOLTAGE 
(LM109 and LM209) 

~ 
5.0 t---t--+-t---+--+-+-~~-+---t 

~ 4. 9 I---+--+-+---+--+----+--+--+----" 

VIN· IOV 
IL· 20mA 

4.8 .1 ..1 
~ ~ ~ 0 25 50 ~ ~ ~ ~ 

JUNCTION TEMPERATURE - °C 

OUTPUT NOISE VOLTAGE QUIESCENT CURRENT QUIESCENT CURRENT 
5.1..-· --....---..------.--~ 6.0 .---~---,..---.-~----.--.---..... 

lN · lov 
1.0 

~ T- • 25"ct 
6.0 .---.--...---.--.....---,..--.----r--, 

~ 
> 5.0 t----+---l-----ir--......f---' __ --1----1 

~ ~I 
~ ~ 
:::> 

6 4.9 t----+---1-----1----1----l 

1-----1----1---+--VI N • IOV---! 

IL• 20mA 

4.8 1---_ _..._ _ __._ __ ,__ _ _JJ, _ ___. 
0 25 50 75 100 125 

JUNCTION TEMPERATURE - °C 

~ 0.1 
0 
> 
t)j 

~ 

0.01 
10 

1' dL •O ~ 

~ 
~ 
~ 

100 lk !Ok 25 50 75 100 125 150 10 15 25 

FREQUENCY - Hz JUNCl ION lEMPERATURE - °C INPUT VOLTAGE -V 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • LM109 • LM209 •, LM309 

FIXED 5 V REGULATOR 

INPUT n----- LM109 
.,_2 __ .r1 OUTPUT 

c * 1 
0.22 µF 

NOTES: 

5V 

3 

*Required if regulator is located an appreciable 
distance from power supply filter. 

t Although no output capacitor is needed for 
stability, it does improve transient response. 

ADJUSTABLE OUTPUT REGULATOR 

INPUT 0
-----

Cl 
0.22 µF 

2 
LM109 

3 

OUTPUT 
R1 
300 
1% 

R2 
lK 

APPLICATIONS 

PRECISION VOLTAGE REGULATOR 

INPUT LM 109 t----------=-------c:>--o ~~:PUT 

cl 

0,22 µF I_ 01 
2N4343 

01 
1N829 

NOTES: 
*Regulation better than 0.01 % load, line and temperature, can be 

obtained. 

t Determines zener current. May be adjusted to minimize thermal 
drift. 

:j:Solid tantalum. 
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CURRENT REGULATOR 

I NPUTl>----- LM109 
2 

3 R * 1 C1 
0.12µF I 

--------<J OUTPUT 

NOTES: 
* Determines output current. 



SN7524·SN7525 
TWO CHANNEL CORE MEMORY SENSE AMPLIFIERS 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The SN7524 and SN7525 are two channel core memory sense 
amplifiers constructed on a silicon chip using the patented Fairchild Planar* epitaxial process. They 
can be used for small (1 K to 8K words) memories as well as larger memory systems. The devices are 
suitable for small core sizes facilitating very fast memory cycle times. The SN7524 and SN7525 
feature tight threshold accuracy, fast response time, and independent strobe selection. Unit to unit 
variations are minimized so that individual adjustments of the threshold and strobe timing are not 
necessary. 

All logic inputs and outputs are fully TTL compatible. The SN7524 and SN7525 can be combined 
with the Fairchild MSI Quad Latch 9314 to provide complete memory data register capability. 

• ±2 mV THRESHOLD VARIATION 

• 25 ns PROPAGATION DELAY 

• DUAL INDEPENDENT STROBES 

• TTL COMPATIBLE 

ABSOLUTE MAXIMUM RATINGS 

Differential Input Voltage 

Supply Voltage 

Logic Input Voltage 

Power Dissipation 

Storage Temperature 

Operating Temperature 

Lead Temperature (Soldering 60 seconds) 

Signal Input 

Referel\ce Input 

BLOCK DIAGRAM 

STROBE A (15) 

(2) 

INPUT A 
(3) ~ OUTPUT 

A (14) 

-VREF (4) 

+VREF (5) 

(6) 
INPUT B 

(7) 

I 
I 
I 

~ 
I 
I 
I 

~OUTMB (12) 

b b 
CEXT V- V+ STROBE B GND 1 GND 2 

(1) (8) (16) (11) (9) (13) 
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±5.0 v 
±7.0 v 
+5.5 v 

730 mW 

-65° C to +150° C 

0°C to +70°C 

+300°C 

±3.0 v 
±3.0 v 

PHYSICAL DIMENSIONS 
16 Lead Ceramic Dual In-Line 

755 I .785 I 

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" diameter lead 

Leads are tin-plated kovar 
Package weight is 2.2 grams 
The .037/.027 dimension does not 

apply to the corner leads 

ORDER PART NOS. 

SN7524J 
SN7525J 

CONNECTION DIAGRAM 

CEXT V+ 

INPUT Al STROBE A 

INPUT A2 OUTPUT A 

VREF GND2 

VREF OUTPUT B 

INPUT Bl STROBE B 

INPUT B2 NC 

V- GND. 1 

*Planar is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • SN7524 • SN7525 

ELECTRICAL CHARACTERISTICS (V+ = 5.0 V, v- = -5.0 V, 0°C to +70°C either Amplifier unless otherwise specified) 

PARAMETER TEST CONDITIONS MIN. TYP. MAX. UNITS 

SN7524 

Differential Input Threshold Voltage Vref = 15 mV 11 19 mV 

Vref = 40 mV 36 44 mV 

SN7525 

Differential Input Threshold Voltage Vref = 15 mV 8.0 22 mV 

Vref = 40 mV 33 47 mV 

The following specifications apply to either the SN7524 or the SN7525: 

Threshold Voltage Range 

Minimum 10 mV 

Maximum 50 nV 

Threshold Uncertainty ±2.0 mV 

Differential Input Bias Current V1ND=OmV 15 75 µA 

Differential Input Offset Current VIND= 0 mV 1.0 µA 

Differential Input Impedance f=1.0kHz 2.5 kn 

Positive Supply Current TA= 25°C, v+ = 5.25 V, v- = -5.25 V 25 40 mA 

Negative Supply Current TA= 25°C, v+ = 5.25 V, v- = -5.25 V 10 20 mA 

Output Short Circuit Current v+ = 5.25 V, v- = -5.25 V 2.1 3.5 mA 

LOGIC INPUT/OUTPUT CONDITIONS (See Fig. 2) 

Output Voltage Logical "1" 1 Load= 400 µA 2.4 3.9 v 
V1N(1) Strobe= 2.0 V 
V1N(O) Strobe= 0.8 V 
v+ = 4.75 V, v- = -4.75 V 

Output Voltage Logical "O" I Sink= 16 mA 0.25 0.4 v 
V1N(O) Strobe= 0.8 V 
v+ = 4.75 V, v- = -4.75 V 

Logical "1" Input V1N(O) Strobe= 0.8 V 2.0 v 
(Strobe Inputs) v+ = 4.75 V, v- = -4.75 V 

Logical "O" Input V1N(1) Strobe= 2.0 V 0.8 v 
(Strobe Inputs) v+ = 4.75 V, v- = -4.75 V 

Logical "O" Input Current V1N(O) Strobe= 0.4 V -1.0 -1.6 mA 
(Strobe Inputs) v+ = 5.25 V, v- = -5.25 V 

Logical "1" Input Current V1N(1) Strobe= 2.4 V 40 µA 
(Strobe Inputs) v+ = 5.25 V, v- = -5.25 V 

Logical "1" Input Current V1N(1) Strobe= v+ 1.0 mA 
(Strobe Inputs) v+ = 5.25 V, v- = -5.25 V 

A.C. CHARACTERISTICS TA= 25°C 

Common Mode Input Firing Voltage tr= tf ~ 15 ns ±3.0 v 

tp = 50 ns 

Differential Input Overload V1N + 2.0 V, 20 ns 

Recovery Time tr= tf = 20 ns 

Common Mode Input Overload V1N CM= ±2.0 V, 20 ns 

Recovery Time tr= tf = 20 ns 

Input to Output Delay tpd (1) D 25 40 ns 

(See Figure 1 ) tpd (0) D 35 ns 

Strobe to Output Delay tpd (1) Strobe 15 30 ns 

(See Figure 1) tpd (0) Strobe 25 ns 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • SN7524 • SN7525 

THRESHOLD VOLTAGE 
VERSUS 

REFERENCE VOLTAGE 
50 

vT.5J I .................... 
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> 
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40 

30 
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k'.::···· 
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l/1 

IL] 
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lL 
"' .................. 
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~ 1.
2 

V+·-L 
V- = -5V 
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~ 
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DIFFERENTIAL-INPUT 
BIAS CURRENT VERSUS 

AMBIENT TEMPERATURE 
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DIFFERENTIAL INPUT 

FAIRCHILD LINEAR INTEGRATED CIRCUITS • SN7524 • SN7525 

FIG. 1 PROPAGATION DELAY 

TEST Cl RCUITS 

c-l~Tr~' ..... 1 

_____ ___, 

I 
I 

2' 

TYPE 

SN7524 

SN7525 

2aan 2aan 

INPUTS 

A1 - A2 or 81 - 82 

A1 - A2 or 81 - 82 

A1 - A2 or 81 - 82 

A1 - A2 or 81 - 82 

A1 - A2 or 81 - ~2 

A1 - A2 or 81 - 82 

A1 - A2 or 81 - 82 

A1 - A2 or 81 - 82 

VOLTAGE WAVEFORMS 

NOTES: 
1. Pulse generators have the following characteristics: 

ZouT = 50 Q, tr= tf = 15 (±5) ns, tp1=100 ns, tp2 = 300 ns, 
PRR = 1 MHz. 

2. Strobe input pulse is applied to Strobe A when inputs A1 - A2 
are being tested and to Strobe 8 when inputs 81 - 8 2 are being 
tested. 

3. c 1 includes probe and jig capacitance. 

FIG. 2 DC TEST 

TEST TABLE 

OUTPUT 
Vref VinD 

Vout lsink l1oad 

15 mV < 11 mV '( 0.4 v 16 mA -

15 mV > 19 mV ;;;. 2.4 v - -400µA 

40 mV <36 mV '( 0.4 v 16 mA -
40 mV >44 mV ;;;. 2.4 v - -400 µA 

15 mV < 8mV '( 0.4 v 16 mA -

15 mV > 22 mV ;;;. 2.4 v - -400 µA 

40mV < 33 mV '( 0.4 v 16 mA -
40mV >47 mV ;;;. 2.4 v - -400µA 
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SN75450 
DUAL PERIPHERAL DRIVER 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The SN75450 is a versatile general purpose dual interface driver circuit 
that employs TTL or DTL logic. The SN75450 features two standard series 74 TTL gates and two 
uncommitted, high current, high voltage transistors offering the system designer the flexibility to 
tailor the circuit to his application. The SN75450 is useful in high speed logic buffers, power drivers, 
lamp drivers, relay drivers, line drivers, MOS drivers, clock driver~ and memory drivers. 

• HIGH SPEED 
• 300 mA CURRENT CAPABILITY 

• HIGH VOLTAGE CAPABILITY 
• UNCOMMITTED OUTPUT DEVICES 

• TTL OR DTL INPUT COMPATIBILITY 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage (Note 1) 
Internal Power Dissipation (Note 2) 

Input Voltage (Note 3) 

Vee to Substrate or Collector to Substrate Voltage 
Collector to Base Voltage 
Emitter To Base Voltage 
Collector to Base Voltage (Note 4) 
Continuous Collector Current 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature Range (Soldering, 60 seconds) 

EQUIVALENT CIRCUIT 

)4 
.....-~~--...-~~---.~~~~~--~~~--~~~--~""'vee 

R2 R4 
1.6 k!l 130!1 

05 

D1 

04 

1Y 2Y 

G 

2A 

Notes on following page. 
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+7 v 
800mW 

5.5 v 
35 v 
35 v 
5V 

30 v 
300 mA 

0°C to+ 70°C 
-65° C to +150° C 

300°C 

GND 

CONNECTION DIAGRAMS 
(TOP VIEW) 

14 LEAD DIP 

G 

1A 

1Y 

1 B 

1C 

1 E 

GND 

ORDER PART NO. 
SN75450J 

BLOCK DIAGRAM 

~ 1A 

STROBE G 

1 

lE 

2e 

2A ~ 
2E 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • SN75450 

ELECTRICAL CHARACTERISTICS (0° C..;; TA..;; 70° C, TA= 25° C for typical values, unless otherwise specified.) (Note 5) 

PARAMETER TEST CONDITIONS 

TTL Gate 

Input HIGH Voltage v+ = 4.75 v 

Input LOW Voltage v+ = 4.75 v 

Output HIGH Voltage v+ = 4.75 v. V1N = 0.8 v. louT = -400 µA 

Output LOW Voltage v+ = 4.75 V, V1N = 2 v. ls1NK = 16 mA 

Low Level Input Current v+ = 5.25 V, V1N = 0.4 V 

Input A 

Input B 

High Level Input Current 

Input A v+ = 5.25 V, V1N = 2.4 V 

Input B 

Input A v+ = 5.25 V, V1N = 5.5 V 

Input B 

Short Circuit Output Current (Note 7) v+ = 5.25 v 

Output LOW Supply Current v+ = 5 V, All Inputs HIGH 

Output HIGH Supply Current v+ = 5 V, All Inputs LOW 

Output Transistor 

Collector to Base Breakdown Voltage IC= 100 µA, IE = 0 

Emitter to Base Breakdown Voltage IE = 100 µA, I c = 0 

Collector to Emitter Breakdown Voltage le= 1ooµA, RsE = 500 n 
*Collector Substrate Breakdown Voltage ics = 100 µA 

Static Forward Current Transfer Ratio VcE = 2 V, le= 100 mA, TA= 25°C 

(Note 6) VcE = 2 V, le= 300 mA, TA= 25°C 

V CE = 2 V, IC = 1 00 m A, TA = 0° C 

VcE = 2 V, le= 300 mA, TA= 0°C 

Saturated Base to Emitter Forward Voltage IC = 1 00 mA, I B = 10 mA 

(Note 6) le= 300 mA, 18 = 30 mA 

Collector to Emitter Saturated Voltage le= 100mA, ls= 10 mA 

(Note 6) le= 300 mA, 18 = 30 mA 

AC CHARACTERISTICS- v+ = +5 V, TA= 25°C, CL= 15 pF, RL = 400 n 

TTL Gate 

Turn Off Delay Input to Output, tPLH 

Turn On Delay Input to Output, tpH L 
Figure 1 

Output Transistor 

Delay Time, td 

Rise Time, tr 

Storage Time, ts 

Fall Time, tf 

le= 200 mA, I B + = 20 mA, I B- = 40 mA 

Figure 2 

Combined Gate and Transistor 

Turn Off Delay Time, tPLH 

Turn On Delay Time, tPHL 

le= 200 mA, ls= los. CL= 15 pF 

Turn Off Transistion Time, tTLH 

Turn On Transistion Time, tTH L 

NOTES: 

Figure 3 

1. All voltage values are with respect to device ground terminal. 
2. Rating applies for ambient temperatures to 70° C. 
3. Input voltage should be zero or positive with respect to device ground terminal. 
4. Applies for RsE <500 .Q 
5. The substrate pin must always be tied to the most negative voltage for proper operation. 
6. These parameters must be measured using pulse techniques. tw = 300 µs, duty cycle= 2%. 
7. Not more than one output should be shorted at a time. 
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MIN. TYP. MAX. 

2.0 

0.8 

2.4 3.3 

0.22 0.40 

-1.6 

-3.2 

40 

80 

1.0 

2.0 

-18 -55 

6.0 11 

2.0 4.0 

35 48 

5.0 6.0 

30 

35 50 

25 

30 

20 

25 

0.85 1.00 

1.05 1.2 

0.25 0.40 

0.50 0.70 

12 22 

8.0 15 

8.0 15 

12 20 

7.0 15 

6.0 15 

17 

16 

7.0 

9.0 

UNITS 

v 

v 

v 

v 

mA 

mA 

µA 

µA 

mA 

mA 

mA 

mA 

mA 

v 

v 

v 

v 

v 

v 

v 

v 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • SN75450 

TYPICAL CHARACTERISTICS 

TTL GATE 
HIGH-LEVEL OUTPUT VOLTAGE 

VERSUS 
HIGH-LEVEL OUTPUT CURRENT 

TRANSISTOR 
STATIC FORWARD CURRENT 
TRANSFER RATIO VERSUS 

COLLECTOR CURRENT 

TRANSISTOR 
BASE TO EMITTER VOLTAGE 

VERSUS 
COLLECTOR CURRENT 

TRANSISTOR 
COLLECTOR TO EMITTER 

SATURATION VOLTAGE VERSUS 
COLLECTOR CURRENT 

4.0 

I I 
3.5 vcc = 5 v -1 

3.0 

2 5 

~ 
V1L = 0.8 V 
TA = 25"C 

~ 
-I 

2.0 

1.5 

1.0 

05 

~ 
\_ 

\ 
~ 

u 

~ 20 

101----+---lt--l-+-+-I-+-+-+----+--+---< 

~ 0 .c 0 '---~--1'--'--'-+-~-+----o..-~ 
0 -5 ·10 -15 -20 ·25 30 35 40 10 20 40 70 100 200 400 

12~-~--~~~~---~ 

r-~=1: Il A 
> l .O f-- See Note 6 -+---t-+-f-++++---:~'5"f--i 

TA=OC ~7 

<1'.: 0.4 1----t---l-t--+-+-1-+-+-+----+--+---< 

I 

"' > 02t----t---l-t-+-+-1-H+---+-+--i 

~ 0.6 

0 
> 0.5 
z 
0 
.... 
" ~ 0.4 

~ 03 

~ 
~ 02 

8 0.1 

I 

IC 
-=10 
IB 
See Note 6 

20 40 70 100 200 

IOH · HIGH LEVEL OUTPUT CURRENT IC COLLECTOR CURRENT IC - COLLECTOR CURRENT le= COLLECTOR CURRENT - mA 

SWITCHING CHARACTERISTICS 

PROPAGATION DELAY TIMES, EACH GATE 

INPUT 2.4 v Vee OUTPUT 5 v 

PULSE 
GENERATORt-4----tLJ 
(See Note Al 

INPUT 

_, 
I 
I 

90% 

TEST Cl RCU IT 

~5ns ~• 
I 
I 
I 
I 
I 
I 

'-.s;;;10ns 
,I 
I 

90% 
3V 

10% 10% 1 I 
1 ____ t --=.=:-------- OV 

tPLH-: i w -l_p-_2P.t:!~--VOH 
I I 

OUTPUT 1.5 v 

VOL 

VOLTAGE WAVEFORMS 

NOTES: 

A. The pulse generator has the following characteristics: 
tw = 0.5 µs, PRR = 1 MHz, Zout""' 50 Q. 

8. CL include probe and jig capacitance. 
C. All diodes are 1 N3064. 

SWITCHING TIMES, EACH TRANSISTOR 

INPUT -1 v 

1k!1 

PULSE 
GENERATORt-----lt--~.FV'l....-'I. 
(See Note Al 

62!1 

10V 

TEST Cl RCUIT 

td :'4-
~:tr 

10% 

OUTPUT 

VOLTAGE WAVEFORMS 

NOTES: 

(See Note Bl I
eL= 15pF 

3V 

A. The pulse generator has the following characteristics: 
tw = 0.3 µs, duty cycle ~ 1 %, Zout ""' 50 n. 

8. CL includes probe and jig capacitance. 

SWITCHING TIMES, GATE AND TRANSISTOR 

1~--- tw ----1 
I I 

INPUT 2.4 v Vee 10 v I I OO% 
I I 

3V 

INPUT I 
I I 

I 
I I -1, 

""'
1 
------f.l..~-T----------- OV 

1...-~5ns -: : l-.,,;1ons 

I 
eL=15pF 

~ """"" 
OUTPUT 

I 
I _, 

tPHLl-

1 
I 
I 
I 

I 

: 
tPLH :-

1 
I 
I ' 
I 90% 

50% : 
10% I 

~-------~~---~-----1 I 

TEST CIRCUIT __.....!tTLHI~ 

VOLTAGE WAVEFORMS 

NOTES: 

A. The pulse generator has the following characteristics: 
tw = 0.5 µs, PRR = 1 MHz, Zout "'=' 50 Q. 

8. CL includes probe and jig capacitance. 
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INPUT 

STROBE 

SOURCE 

Lr 

FAIRCHILD LINEAR INTEGRATED CIRCUITS • SN75450 

DUAL RELAY DRIVER 

.., 
I 
I 
I 
I 
I 

I I 
L---------~..J 

FLOATING SWITCH 

FILM MEMORY DIGIT DRIVER 

Rt 

•""-- TYPICAL APPLICATIONS 

300 mA SINK DRIVER MOS DRIVER 

OUT 

OUT 

AL OUT 

I 
I 
I 

I I 
L------~_J 

SINK 

Lr 
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OUT 
•V1 0-------'\JV.,,...------+---0 TO 

MOS 

1N759 v, 

GATED COMPARATOR 

SN75450' r-----
1 

Y=G+1A•2A+1A·2A 

CORE MEMORY DRIVER 

R3 

SEUoCTION 
DIODE 

r--2~------, 

TO MEMORY DRIVE LINES 
SUBSTR,\TE 

·Note 5 

I 
I 
I 
I 
I _, 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • SN75450 

APPLICATIONS (cont'd) 

TO.MEMORY WORD LINES 

I 

I I 

L..-----1 

r--
1 

9N40/7440 

~ 
cc 
t: 
::> 
u 
cc L..----
u 
w 
Cl 
0 
u 

r----
w 
Cl 1 
2; 
0 
cc 
LL 

9N40/7440 

L..----

FROM DECODE CIRCUITRY 

WORD LINE MEMORY DRIVER USING SN75450 

SN75450 CIRCUIT APPLICATIONS 

• Dual Lamp Driver • Dual Photo Switch (TTL Compatible Output) 

• Dual Relay Driver • NANO Gate Schmitt (Timed Relay or Lamp Control) 

• Gated Comparator • High lr:iput Impedance Low Speed Schmitt with TTL Output 

• Floating Switch • Dual High-Speed Gate 

• Dual MOS-to-TTL Driver • Square Wave Generator 

• Dual TTL-to-MOS Driver • SCR Gate Driver 

• 500 mA Sink Driver • Super TTL Gate with 250 mA Sinking Ability 

• Dual Linear Amplifier • Dual-Channel Single-Ended Line Driver 
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-..., 

I 
--1 

--' I 

------' 

• Memory System Current Sink 

• Memory System Current Source 

• Film Memory Digit Driver 

• Core Memory Driver 

• Phase Detector 
• DC to AC Converter 
• Dwell Meter Driver 
• Tachometer 
• MOS Memory Write Driver 



TAA630 t 

PAL TV CHROMA DEMODULATOR 
FAIRCHILD LINEAR INTEGRATED CIRCUIT 

GENERAL DESCRIPTION - The TAA630 is a synchronous demodulator for direct drive of color 
video output stages constructed on a single silicon chip using the Fairchild Planar* epitaxial process. It 
is designed for use in color television receivers operating on the Phase Alternate Line (PAL) system. 
The circuit consists of two synchronous demodulators, a decoding matrix, a PAL switch with internal 
multivibrator, and a color killer switch. 

• DOUBLE-BALANCED SYNCHRONOUS DEMODULATOR 
• INTERNAL DECODING MATRIX 
• EMITTER FOLLOWER OUTPUTS 
• INTERNAL PAL SWITCH 
• INTERNAL COLOR KILLER 
• PROVISION FOR OUTPUT DC LEVEL MATCHING 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage (Note 1) 
Internal Power Dissipation (Note 2) 

Color Difference Output Currents 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 60 seconds) 

BLOCK DIAGRAM 

B·Y OUTPUT G·Y OUTPUT KILLER INPUT 

13.2 v 
730 mW 

5 mA 
-40° C to +85° C 

-65° C to +150° C 
300°C 

R·Y OUTPUT 

CONNECTION DIAGRAM 
(TOP VIEW) 

IDENTIFICATION 
16 GROUND INPUT 

R·Y REFERENCE 
15 - LINE PULSE INPUT INPUT 

PAL SWITCH OUTPUT 14 +LINE PULSE INPUT 

R·Y OUTPUT 13 R·Y CHROMA INPUT 

G·Y OUTPUT 12 
R,Y DC 
LEVEL ADJUST 

V+ 11 G·Y DC 
LEVEL ADJUST 

B·Y OUTPUT 10 KILLER INPUT 
B·Y REFERENCE B·Y CHROMA INPUT INPUT 

ORDERING INFORMATION 

Ceramic Dual .In-Line 
Ceramic Quad In-Line 

TAA630/6B 
TAA630/7H•• 

0 Available from factory on special re­
quest. 

t Formerly referred to as the µA 786 

~------- 0------ @)- - - - - - G5 ---------- ---- -------- -~ 

I 

10 
V+O~ 

B·Y 
REFERENCE 

INPUT I 
I 
I 

1@ 
GROUND <( 

Notes on following page. 

EMITTER 
FOLLOWER 

---------. 

CURRENT 
SOURCE 

...---......... ---. I 

TAA630 
I 

R·Y 
i-----------() REFERENCE 

EMITTER 
FOLLOWER 

PAL 
SWITCH 
OUTPUT 

----------<J IDENTIFICATION 

~------ 0)_ _____ _ @ _____ _ 
'--....-~ ......... __. IN PUT 

@ _____ 02 
B·Y CHROMA INPUT G·Y DC 

LEVEL ADJUST 
R·Y DC 

LEVEL ADJUST 
R·Y CHROMA INPUT 
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+LINE -LINE 
PULSE PULSE 
INPUT INPUT 

*Planar is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • TAA630 

ELECTRICAL CHARACTERISTICS (TA= 25°C, V+ = 12V, Test Circuit 1, unless otherwise specified. See Note 3) 

PARAMETER CONDITIONS MIN. TYP. 

Supply Current (Is) 33 

DC Voltage at B-_Y Output (NOTE 4) 6.a 7.4 

Output Resistance at Color Difference Terminals (R4, R5, R1) 

Color Difference Gain 
R-Y Channel 7.0 
B-Y Channel 12.5 
G-Y Channel (NOTE 5) 

Maximum Color Difference Output Voltage (NOTE 6) 
R-Y Output (V4) 3.2 
B-Y Output (V7) 4.0 
G-Y Output (V5) 1.a 

Input Resistance of Chroma Inputs ( Rg, R 13) 1000 

Input Capacitance of Chroma Inputs (Cg, C13) 10 

DC Voltage at Chroma Inputs (Vg, V13) 3.2 

Input Resistance of Reference Input (R2, Ra) 900 

DC Voltage at Reference Inputs (V2, Va) 2.2 

Color Killer Voltage Threshold (V 10) 
Color "ON" 
Color "OFF" 0.3 

Peak-To-Peak PAL Switch Output Voltage (V 3 ) 2.0 3.0 

TEST CIRCUIT 1 

HORIZONTAL 
LINE IDENTIFICATION 

+0.9V +12V PULSE INPUT 

b,.,,L, 
10 6 1. lJ 

9 
B·Y CHROMA INPUT 0---

4 

R-Y CHROMA INPUT 0 
13 

TAA630 
5 

B-Y REFERENCE INPUT "-
8 

7 

0 
2 J 

~ 150/LH 
11 12 3 16 150/LH 

R-Y REFERENCE INPUT 

V9.y VG-Y VR-Y 

G-Y R-Y PAL lk!l lkSl. LEVEL LEVEL SWITCH 
ADJUST ADJUST OUTPUT 

}'1kn,. ~25 lOkSl. 4.7kSl. lOOOpF 4.7kSl. ~ lOOpF 
kn 

NOTES 
I 

1. 16 volts is permissible during warmup. 
2. Rating applies for ambient temperatures to 70° C. Der ate linearly at 9.1 mW/°C above 70° C. 

MAX. 

40 

7.8 

100 

0.9 

1501'.H 

1 

4.7kSl. 

kSl. 

lOOpF 

UNITS 

mA 

v 

VIV 
VIV 

Vp-p 
Vp-p 
Vp-p 

pF 

v 

v 

v 
v 

Vp-p 

3. Killer Voltage, V10 = 0.9 V; Reference Voltages V2 and Vg = 1 Vp-p@ 4.4 MHz, V2 leads by 90°; Line Input Pulses, V14 and V15 = 

-2.5 V peak; Chroma Input voltages V9 and V13 = 50 mVp-p; Identification Input Voltage, V1 = 4 Vp-p. 
4. DC Output Levels at R-Y and G-Y outputs are adjustable to B-Y level with a variable voltage (V ,;;;;; 1.2 V) or with variable resistors 

connected between pins 11 and 12 to ground. See typical application. 
5. G-Y Output is typically equal to 0.51 (R-Y) -0.19 )B-Y). 
6. Gain Linearity is greater than 0.7. 
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R33 
2401! 

REFERENCE 
INPUT 

FAIRCHILD LINEAR INTEGRATED CIRCUITS • TAA630 

R4 
490!! 

R34 
3801! 

8-Y CHROMA INPUT 

R-Y CHROMA INPUT 

82pF 

1 nF 

COLOR 
KILLER 

13 

R43 
l lki! 

EQUIVALENT CIRCUIT 

Rs2 Rss 
I Ski! 12 

k!l 

@) 
KILLER 

INPUT 

I 
I 

R37 
520 
n 

® @ 
G-Y R-Y 

DC LEVEL 
ADJUST 

Rs9 R36 
3.2 280 
kl! !l 

0 
R-Y 

REFERENCE 
INPUT 

Rs4 
lkil 

Rn 
300!! 

R38 
240 
n 

R12 
300!! 

CD 
IDENTIFICATION 

INPUT 

TYPICAL APPLICATION - PAL COLOR TV SYSTEM 

LINE 
PULSE IDENTIFICATION tl2V uur 10on 

b,., IlOl'F 330ll 330U 

1.2kU 2mH 

lOOkU 

10 14 15 
i.skn 

21on 2mH 

TAA630 
l.5kU 

i2kn 2mH 

11 12 16 

1.skn 
DC 

LEVEL 
ADJUST l.2nF 
G-Y R-Y 

2.5kU 270U 10n 

PAL SWITCH OUTPUT 
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izkn 

lOOkil 

®v+ 

CJ) 
8-Y 

~ 

@PAL 
SWITCH OUTPUT 

@ R-Y 
CHROMA INPUT 

R13 R14 
9001! 9001! 

® @ @ 
+ GROUND 

LINE PULSE INPUT 

t 250V 

18kU 

R-Y 

G-Y 

B-Y 

33kil 



TAA640t 
TV/FM SOUND SYSTEM 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 

GENERAL DESCRIPTION - The TAA640 is a monolithic TV/FM sound system constructed on a 
single silicon chip using the Fairchild Planar* epitaxial process. The device consists of a four stage 
limiting IF amplifiei:-, modified FM slope detector, and an audio preamplifier. The circuit incorporates 
a de vo.lume control and may be remotely controlled over a 60 dB range. Excellent sensitivity, high 
AM rejection, an internally regulated power supply, coupled with low external component count, 
make the TAA640 an ideal choice for TV sound channels and line operated or automobile FM radios. 

• 100 µV SENSITIVITY 
• 44 dB AM REJECTION 
• DC VOLUME CONTROL 
• INTERNALLY REGULATED SUPPLY 
• SINGLE COIL SLOPE DETECTOR 
• LOW EXTERNAL COMPONENT COUNT 

ABSOLUTE MAXIMUM RATINGS 

Supply Voltages (Note 1) V7 

Va 
Supply Currents (Note 1) l1+l7+la 

I 1 
Internal Power Dissipation .(Note 2) 

Ceramic DIP 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 60 seconds) 

BLOCK DIAGRAM 

32 v 
9V 

40 mA 
28 mA 

670 mW 
-40° C to +85° C 

-65° C to +150° C 
300°C 

DETECTOR REGULATED 
IF SUPPLY IF OUTPUT INPUT SUPPLY 

IF INPUT 

IF 
DECOUPLE 

IF BIAS 

Notes on following page. 

GAIN 
CONTROLLED 

IF AMP 

VOLUME CONTROL 
INPUT 

L ~ -----------
DETECTOR 

283 

DETECTOR 
OUTPUT 

CONNECTION DIAGRAM 
(TOP VIEW) 

REGULATED IF OUTPUT 
SUPPLY 

DETECTOR VOLUME 
INPUT(-) CONTROL 

DETECTOR GROUND INPUT(+) 

DEHCTOR IF BIAS OUTPUT I-) 

DETE.CTOR IF INPUT OUTPUT(+' 
AUDIO IF DECOUPLE OUTPUT 

AUDIO IF SUPPLY SUPPLY 

ORDERING INFORMATION 

Ceramic Dual In-Line TAA640/6A 
Ceramic Quad In-Line TAA640/7F'H' 

""Available from factory on special re­

quest. 

t Formerly referred to as µA 784 

AUDIO 
SUPPLY 

AUDIO 
OUTPUT 

*Planar is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • TAA640 

ELECTRICAL CHARACTERISTICS TA= 25°C. See note 3. 

Parameter 

Zener Voltage, V1 

Voltage at Pin 7 

Current at Pin 7 

IF Input Voltage for 3 dB Limiting 

IF Amplifier Voltage Gain 

IF Output Voltage 

AM Rejection 

Audio Output Voltage 

Total Distortion 

Remote Volume Control Range 

NOTES 

1. Rating permissible during warmup. 

Condition 

30% AM 

Af = ±50 kHz 

Af = ±15 kHz 

Af = ±50 kHz 

MIN TYP 

7.4 

22 

0.7 

100 

70 76 

1.7 

44 

1.6 

1.6 

60 

MAX UNITS 

8.5 v 
v 

mA 

µV 

dB 

Vp-p 

dB 

Vrms 

% 

5.0 % 

dB 

2. Rating applies to ambient temperatures up to 70° C. Above 70° C ambient derate linearly at 8.3 mW/°C for the Ceramic DIP package. 
3. Test Circuit 1 applicable. Adjust 11 + 17 +lg to equal= 26.7 mA. IF input= 5.5 MHz; modulation= ±15 kHz unless otherwise specified. 

Notes: 

IF INPUT 

IF 
BIAS 

IF 
DECOUPLE 

J~O.lµF 

O.lµF 

TEST CIRCUIT AND TYPICAL APPLICATION 
TV SOUND SYSTEM 

5600 26.7mA 

JO.lµF Rs (SEE NOTES) 

10 

TAA640 lOOpF 

14 3300 lOOpF 

13 12 

.0015µF 
.0015 .0015 

µF µF lOkO 

AUDIO 
POSITIVE 
TAPER 

1. Adjust Vs and Rs so that Is= 26.7 mA. 

Vs (SEE NOTES) 

AUDIO OUTPUT 

.0022µF 

2. Detector coil for 5.5 MHz operation: 6.5 turns 0.5 mm wire; Coil Former: Ferroxcube AP 3016/02 less frame; Can: AP 3015/02; 
Core: 3122 1 04 93040. 

010 

R2 Rs R5 R7 R9 Rio R11 Ri4 Ris 
330Jl 7.5k!l 7.5kn 330Jl 7.5k0 7.5k0 330Jl330 3k0 

n 

EQUIVALENT CIRCUIT 

IF 
SUPPLY 

R17 Ria 
6k0 Skn 

IF 
OUT 

R19 
3k!l 

R2i R23 
290 2 7k0 
n 

i3 
VOLUME CONTROL 
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DETECTOR 
INPUT 

+ 

R24 
29k0 

Ds 

R27 R29 
lki\ lOkn 

D5 
R28 
iOk!l 

R26 
ikJl 

D4 

R25 
330(l 

R30 
33k0 

R3i 
3.3k(l 

R32 
3.3k!l 

D1 

De 

Dg 

D10 

+ 
DETECTOR 

OUTPUT 

R35 
39k(l 

REGULATED AUDIO 
SUPPLY SUPPLY 

Dii 

R39 
3 9kn 

12 

GROUND 

AUDIO 
OUTPUT 



TBA550t 
TV SIGNAL PROCESSING CIRCUIT 

FAIRCHILD LINEAR INTEGRATE.D CIRCUITS 

GENERAL DESCRIPTION - The TBA550 is a TV signal Processing Circuit constructed on a single 
silicon chip using the Fairchild Planar* Epitaxial process. This device serves as a central processing and 
distribution circuit for the video, AGC, noise, and synchronization signals for both monochrome and 
color TV systems including receivers, monitors and cameras. Other applications are in raster-scan 
alpha-numeric displays, video tape recorders and studio and broadcast equipment. 

• VIDEO PREAMPLIFIER WITH EMITTER FOLLOWER OUTPUT 
• GATED AGC DETECTOR SUPPLYING CONTROL VOLTAGES FOR VIDEO 1.F. 

AGC AND TUNER DELAYED AGC 
• AUTOMATIC FREQUENCY CONTROL VOLTAGE FOR HORIZONTAL OSCILLATOR 
• VERTICAL SYNC PULSE SEPARATOR 
• VIDEO BLANKING FACILITY 
• NOISE CANCELLATION IN AGC AND SYNC CIRCUITS 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage (Note 1) 
Power Dissipation (Note 2) 

Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering) 

tFormerly referred to as µA 785/T AA 700 

BLOCK DIAGRAM 

TUNER IF 

Ceramic DIP 
Ceramic DIP, 60 Seconds 

DETECTOR 

16 v 
730 mW 

-25° C to +125° C 
-65° C to +150° C 

SOUND 
SYSTEM 

300°C 

CONNECTION DIAGRAM 

(TOP VIEW) 

PHASE DETECTOR GND REFERENCE 16 
PHASE DETECTOR 

15 
VERTICAL SYNC 

OUTPUT OUTPUT 

FLYBACK GATING 14 
VERTICAL INTE 
GRATING CAPACITOR 

IF AGC 13 
SYNC SEPARATOR 
OUTPUT 

SUPPLY 12 VIDLO OU I PUT 

TUNERAGC 11 BLANKING INPUT 

RF DELAY AGC 10 VIDlO INPU I 

NOISE NOISE 
CANCELLING!•) CANCELLING! 1 

ORDERING INFORMATION 

Ceramic Dual-in-line 

Ceramic Quad-in-line 

TBA550/6B 

TBA550/7H* 

*Available on special request. 

AGC AMPLIFIER, 
DETECTOR 

VIDEO 
PRE-AMP 

VIDEO 
OUTPUT 

-----------TO PICTURE 
TUBE 

TBA550 
I 

L-----------, 

NOISE DETECTOR 
AMPL. &FREQ. SEL. 

NOISE 
GATE 

SYNC 
--- SEPARATOR 

VERT. SYNC 
SEPARATOR 

HORIZ. PHASE 
& FREQ. DET. 

I 

I 

L----------------------------------~ 

Notes on following page. 
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VERTICAL 
osc. 

HORIZONTAL 
osc. 

TO VERTICAL 
OUTPUT 

TO HORIZONTAL 
OUTPUT 

*Planar is a patented Fairchild process. 



FAIRCHILD LINEAR INTEGRATED CIRCUITS • TBA550 

1 
ELECTRICAL CHARACTERISTICS (TA= 25°C, Vs=+ 12 V, Test Circuit 1, unless otherwise specified) 

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 

Supply Current, 15 RL=oo,v10 =o 19 25 mA 

RL=1kn,V 10 =o 30 mA 

VIDEO PREAMPLIFIER 

Voltage Gain 3.0 VIV 

Input Resistance, R10 2.7 kn 

Input Capacitance, C10 1.0 pF 

Bandwidth -3dB 5.0 14 MHz 

Black Level at Video Output V 10 = 2 Vp_p, Direct Coupled 5.0 v 
Video DC Output Voltage, V 12 V10 = 0 8.5 9.8 10.6 v 
Tracking of Video Output Voltage with V10 = 0 0.7 VIV 

Supply Variation,~ 
b. V5 

(Note 3) 14 mA Peak Video Output Current 

Required Video Blanking Input Voltage (Note 4) 

Pulse, Vi I 1.0 v 
Required Video Blanking Input Current (Note 4) 

Pulse, 111 1.0 mA 

Required Flyback Gating Voltage Pulse, v3 (Note 4) 1.0 v 

Required Flyback Gating Current Pulse, 13 (Note 4) 1.0 mA 

AGCCIRCUIT 

Control Voltage at IF AGC Terminal, V 4 v 10 = OV 0 v 
V10 = - 2.5 Voe 8.0 v 

Control Voltage at Tuner AGC Terminal, V 6 v 10 = OV 0 v 

v 10 = - 2.5Voc 7.0 v 
SYNCHRON1ZATION CIRCUIT 

AFC Operating Reference Voltage, V 2 v 1 = 3Voc· V2 = 7 Vp_p, 7.0 Voe 
(Note 5) 

Vertical Sync Pulse Output, V 15 10 11.5 Vp.p 

Vertical Sync Output Resistance 2.0 kn 

Slicing Level (Percentage Below Top of 
Sync Pulse) (Note 6) 30 % 

NOISE GATE 

Amplitude of Noise Pulses Above Sync 
Tips to Activate Noise Gate (Note 7) 0.9 v 

Minimum Frequency of Noise Pulses to 
Activate Noise Gate (Note 7) 3.5 MHz 

Video Input Level to reduce V 8 to 10 V 3.3 VPEAK 

NOTES 

1. Rating permissible during warm-up; however, continuous maximum supply voltage is 14 volts. 
2. Derate linearly at 9.1 mW/°C for ambien1: temperatures above 70° C. 
3. Operation with R L less than 430 n is not recommended. 
4. The TBA550 may be operated ungated if pin 3 is connected to the positive supply line via a resistor of a suitable value (e.g. 10 kn). 

However, the following precaution should be taken: The decoupling capacitors at the i.f. and tuner control points must be larger to 
prevent ripple voltages due to the vertical sync pulses. As a consequence the AGC will not follow fast input signal fluctuations (airplane 
flutter). Since the horizontal phase detector is designed to be gated, ungated operation will result in the phase detector not operating as a 
frequency detector when the horizontal oscillator is out of sync. This considerably decreases the pull-in range. 

5. These values apply for an oscillator-reactance stage having a control sensitivity of 400 Hz/V. This yields a hold-in range of about ±1000 Hz. 
If the phase detector is gated a pull-in range of about ±700 Hz is obtained without affecting the noise immunity. 

6. The slicing level is independent of the video input level. 
7. The noise detector of the TBA550 is frequency and amplitude selective, i.e., frequencies and noise levels above the values given will turn 

off the sync and AGC detectors. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • TBA550 

TYPICAL PERFORMANCE CURVES 
(TEST CIRCUIT 1 UNLESS OTHERWISE SPECIFIED) 

SUPPLY CURRENT 
VS. SUPPLY VOLTAGE 

32 y 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS • TBA550 

TYPICAL TV RECEIVER APPLICATION 

l.F. 
AMPLIFIER lUNER 

2oro 20012 
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For Complete Ordering lnformation::See Page 304 

Fai.rchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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Consumer Products 
Interface Elements 

Voltage Comparators 
Operational Amplifiers 



1-1A791 
HIGH POWER OPERATIONAL 
AMPLIFIER 

DESCRIPTION - The µA791 is a high performance monolithic 
operational amplifier intended for use in a wide variety of applications 
including audio amplifiers, servo amplifiers, and power supplies. The 
high gain and high output power capability provide superior perform­
ance wherever an operational amplifier/power booster combination is 
required. 

• CURRENT OUTPUT TO 1 AMP 
• SHORT CIRCUIT PROTECTION 
• OFFSET VOLTAGE NULL CAPABILITY 
• NO LATCH-UP 
• LARGE COMMON-MODE AND DIFFERENTIAL MODE RANGES 

BLOCK DIAGRAM 

+15 v 

I 10µF 

OUTPUT 

IlOµF 

-15 v 
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TBA 6418 
AUDIO AMPLIFIER 

DESCRIPTION - The TBA 641 B is a monolithic integrated circuit 
particularly designed for use as audio power amplifier in car radio and 
television receivers and in industrial applications which require high 
output power, low distortion and high reliability performance. 

Special features of the circuit include a low quiescent current, self 
centering bias for operation at supply voltage ranging from 6 V to 16 V, 
direct coupling of the input. 

The circuit requires a minimum number of external components. 

• OUTPUT POWER 4.5 W (14 V - 4 .Q) 

• LOW DISTORTION 
e· LOW QUIESCENT CURRENT 
• SELF CENTERING BIAS 
• HIGH INPUT IMPEDANCE 
• LOW SUPPLY VOLTAGE RANGE EXCELLENT FOR CAR 

RADIO APPLICATION 

BLOCK DIAGRAM 
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CA3075 
FM IF AMPLIFIER-LIMITER, 
DETECTOR, AND AUDIO 
PREAMPLIFIER 

DESCRIPTION - The CA3075 is an integrated circuit which provides, 
in a single monolithic chip, an FM IF subsystem for Communications 
and High-Fidelity Receivers. This device, consists of a multistage IF 
amplifier-limiter section with a Zener regulated power supply, an FM 
detector stage, and an AF preamplifier section. 

The three-stage, emitter-follower-coupled IF amplifier section provides 
a 60 dB typical voltage gain at an operating frequency of 10.7 MHz and 
features, because of its transistor constant-current sink, an output stage 
with exceptionally good limiting characteristics. 

The FM detector section, which utilizes a differential-peak-detection 
circuit, requires only a single coil in the associated outboard detector 
circuit; hence, tuning the detector circuit is a simple procedure. 

The audio preamplifier circuit provides a 21 dB voltage gain with low 
output impedance for driving subsequent audio amplifier stages. 

The CA3075 utilizes a 14-lead dual in-line package. 

• GOOD SENSITIVITY: INPUT LIMITING VOLTAGE (KNEE)= 
250 µV TYPICAL AT 10.7 MHz 

• EXCELLENT AM REJECTION: 55 dB TYPICAL AT 10.7 MHz 
• INTERNAL ZENER DIODE REGULATION FOR THE IF 

AMPLIFIER SECTION 
• LOW HARMONIC DISTORTION 
• DIFFERENTIAL PEAK DETECTION: 

PERMITS SIMPLIFIED SINGLE-COIL TUNING 
• AUDIO PREAMPLIFIER VOLTAGE GAIN: 21 dB TYPICAL 
• MINIMUM NUMBER OF EXTERNAL PARTS REQUIRED 
• FM IF AMPLIFIER APPLICATIONS UP TO 20 MHz 

BLOCK DIAGRAM 
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CA3076 
HIGH-GAIN WIDE-BAND 
IF AMPLIFIER-LIMITER 

DESCRIPTION - The CA3076 monolithic integrated circuit is a 
high-gain wide-band amplifier-limiter for use in the IF sections of 
Communications and High-Fidelity FM Receivers. The CA3076 consists 
of a four stage IF amplifier-limiter section with a voltage regulator 
section. 

The four-stage emitter-follower-coupled IF amplifier section provides 
an 80 dB voltage gain with a 2 k.n load at a frequency of 10.7 MHz. 
The output stage has exceptionally good limiting characteristics because 
of its transistor constant-current sink. The voltage regulator section 
provides zener-regulated, decoupled voltages for the IF amp I ifier. 

The CA3076 utilizes an hermetically-sealed 8-lead T0-5 type package. 

• EXCEPTIONALLY GOOD SENSITIVITY: INPUT LIMITING 
VOLTAGE (KNEE)= 50 µV TYPICAL AT 10.7 MHz 

• HIGH GAIN: 80 dB WITH 2 k.n LOAD 
• INTERNAL VOLTAGE SUPPLY REGULATOR 
• WIDE FREQUENCY CAPABILITY: >20 MHz 

BLOCK DIAGRAM 
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*R1, R2 selected for proper filter matching. 
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ULN2131 
FM IF AMPLIFIER 

DESCRIPTION - The type ULN-2131 FM Gain Block linear mono­
lithic integrated circuit is designed for use in communications and high 
fidelity FM receivers. This device consists of a three-stage limiting 
amplifier section, a regulated power supply, an AM detector and 330 n 
input and output terminations with 7 pF shunting capacitance required 
for 10.7 MHz ceramic filters. Gain can be adjusted without effect on 
input and output conditions by addition of a fixed resistor between 
pins 5 and 12. The device is housed in an eight pin Mini DIP, ideally 
suited for saving space in the receiver. 

• THREE-STAGE LIMITING AMPLIFIER 

• HIGH VOLTAGE GAIN 
• REGULATED POWER SUPPLY 

• AM DETECTOR 

BLOCK DIAGRAM 
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~A782 
COLOR TV CHROMA 
PROCESSOR 

DESCRIPTION - The µA 782 monolithic integrated circuit performs 
the entire chroma processing function in a color TV receiver and 
provides four (4) demodulated chroma outputs. With a resistor matrix 
added externally to the outputs to obtain the R-Y, B-Y and G-Y signals 
the outputs may be used to drive direct coupled a color difference 
output amplifier or an RGB type output amplifier. 

• CHROMA DEMODULATION 
• COLOR KILLING 
• GAIN CONTROLLED CHROMA IF AMPLIFICATION 
• SYNCHRONOUS ACC DETECTION 
• PHASE LOCKED 3.58 MHz OSCILLATOR 
• SYNCHRONOUS APC DETECTION 
• BURST GATING PLUS OSCILLATOR OUTPUT BLANKING 
• INTERNAL BIASING 
• EXTERNAL COMPONENT COUNT GREATLY REDUCED 

BLOCK DIAGRAM 
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CA3066/CA3067 
TELEVISION CHROMA SYSTEM 

DESCRIPTION - The CA3066 and CA3067 are monolithic silicon integrated circuits that constitute a complete chroma system for color television 
receivers. The CA3066 provides subcarrier regeneration and total chroma signal processing prior to demodulation; the CA3067 performs the 
demodulation and tint control functions. Each device utilizes a 16-lead quad-in-line plastic package. 

CA3066 CA3067 

• COMPLETE COLOR SYNC Cl RCUIT • BALANCED CHROMA DEMO DULA TORS 
• BLANKED CHROMA AMPLIFIER • COLOR DIFFERENCE MATRIX 
• CHROMA BAND-PASS AMPLIFIER • DC TINT CONTROL 
• LOW OUTPUT IMPEDANCE CHROMA DRIVER • THREE LOW OUTPUT IMPEDANCE DRIVERS FOR 
• ACC DETECTOR-AMPLIFIER DIRECT COUPLING 
• KILLER DETECTOR-AMPLIFIER • REFERENCE SUBCARRIER LIMITER 
• DC CHROMA GAIN CONTROL • ZENER DIODE FOR REGULATED VOLTAGE REFERENCE 
• ZENER DIODE FOR REGULATED VOLTAGE REFERENCE 

• INTERNAL RF FILTERING 
• SHORT-Cl RCUIT PROTECTION ON ALL TERMINALS 

BLOCK DIAGRAM 
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CA3068 
TELEVISION VIDEO IF SYSTEM 

DESCRIPTION - The CA3068 is a monolithic integrated circuit that incorporates an entire video TV-IF subsystem on a single chip. Circuit inno­
vations make it ideally suited for use in color and black-and-white TV receivers. 

The primary functions performed by the IF subsystem are video IF amplification, linear detection, video output amplification, AGC from a keyed 
supply, AGC delay for tuner, sound carrier detection, sound carrier amplification, and a buffered AFT output. The advanced circuit design of the 
CA3068 also includes secondary functions for improved noise immunity and minimal airplane flutter. An isolated zener reference diode, incorporated in 
the IC, provides a convenient and economical means for controlling the regulated voltage supply. The inherent wide bandwidth capability (10-70 MHz) 
and high overall gain (87 dB) make the CA3068 suitable for other AM IF applications whose frequencies range within this bandwidth. 

The CA3068 utilizes a unique 20-lead quad in-line plastic package. This package also includes a wrap-around shield that serves to minimize interlead 
capacitances. 

• HIGH-GAIN WIDE-BAND IF AMPLIFIER: 
75 dB TYPICAL AT 45 MHz 

• ~AIN REDUCTION WITH EXCELLENT STABILITY: 
50 dB TYPICAL AT 45 MHz 

• VIDEO DETECTOR WITH LINEAR CHARACTERISTICS 
• VIDEO AMPLIFIER; 12 dB GAIN 
• IMPULSE NOISE LIMITER 
• KEYED AGC WITH NOISE IMMUNITY Cl RCUITS 

BLOCK DIAGRAM 
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µA9616 
TRIPLE EIA RS-232-C 
LINE DRIVER 

DESCRIPTION - The ,uA9616 is a Triple EIA RS-232-C Line Driver 
which meets the specifications of EIA RS-232-C and CCIT V.24. 
External capacitors have been eliminated by internal slew rate limiting. 
All outputs are protected against RS-232-C fault conditions. A true 
inhibit function as required by the user has been provided. All inputs 
including the inhibit function are TTL compatible. 

• THREECHANNELSPERPACKAGE 
• NO EXTERNAL CAPACITORS REQUIRED FOR SLEW 

RATE LIMITING 
• MEETS ALL RS-232-C SPECIFICATIONS 
• TRUE INHIBIT FUNCTION 
• MULTIPLE INPUTS 
• MEETS CCITT V-24 SPECIFICATIONS 

BLOCK DIAGRAM 
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l)A9617 
TRIPLE EIA RS-232-C 
LINE RECEIVER 

DESCRIPTION - The ,uA9617 is a triple line receiver designed to meet 
the terminator electrical requirements of EIA RS-232-C and CCITT 
V.24. It receives line signals produced by the ,uA9616, an EIA/CCIT 
driver, and converts them to TTL compatible logic levels. The inputs 
have a resistance between 3 kn and 7 k.Q and can withstand ±25 V. 
Each receiver can operate in either hysteresis or non-hysteresis (slicing) 
modes, ancj each receiver provides fail-safe operation as defined by 
Section 2.5 of RS-232-C. Noise immunity may be increased by 
connecting a capacitor between the response control pin and ground. 

• MEETS ALL EIA RS-232-C AND CCITT V.24 SPECIFICATIONS 
• FAIL-SAFE OPERATION 
• HYSTERESIS OR NON-HYSTERESIS MODE 
• INDIVIDUAL RESPONSE CONTROLS 
• TTL COMPATIBLE OUTPUT 
• SINGLE +5 V SUPPLY 

BLOCK DIAGRAM 
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SN55/75107 
SN55/75108 
DUAL LINE RECEIVERS 

DESCRIPTION - The SN55/75107 and SN55/75108 are high-speed, 
two channel line receivers with common voltage supply and ground 
terminals. They are designed to detect input signals of 25 mV (or 
greater) amplitude and convert the polarity of the signal into 
appropriate TTL-compatible output logic levels. They feature high 
input impedance and low input currents which induce very little 
loading on the transmission line making these devices ideal for use in 
party line systems. The receiver input common mode voltage range is 
±3 V but can be increased to ±15 V by the use of input attenuators. 
Separate or common strobes are available. The SN55/75107 circuit 
features an active pull"UP (totem pole output). The SN55/75108 circuit 
features an open collector output configuration that permits wired-OR 
connections. The receivers are designed to be used with the 
SN55/75109 and SN55/75110 line drivers. The SN55/75107 and 
SN75108 line receivers are useful in high-speed balanced, unbalanced 
and party line transmission systems and as data comparators. 

• HIGH SPEED 
• STANDARD SUPPLY VOLTAGES 
• DUAL CHANNELS 
• HIGH COMMON-MODE REJECTION RATIO 
• HIGH INPUT IMPEDANCE 
• HIGH INPUT SENSITIVITY 
• INPUT COMMON-MODE VOLTAGE RANGE OF ±3 V 
• SEPARATE OR COMMO'N STROBES 
• TTL OR DTL DRIVE CAPABILITY 
• WIRED-OR OUTPUT CAPABILITY 
• HIGH D-C NOISE MARGINS 

BLOCK DIAGRAM 
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SN55/75109 
SN55/75110 
DUAL LINE DRIVERS 

DESCRIPTION - The SN55/75109 and SN55/75110 are dual line 
drivers featuring independent channels with common voltage supply 
and ground terminals. The significant difference between the two 
drivers is in the output-current specification. The driver circuits feature 
a constant output current that is switched to either of two output 
terminals by the appropriate logic levels at the input terminals. The 
output current can be switched off (inhibited) by appropriate logic 
levels on the inhibit inputs. The otuput current is nominally 6 mA for 
the SN55/75109 and 12 mA for the SN55/75110. System design 
determines which driver is best suited to a particular application. 

The inhibit feature is provided so the circuits can be used in party-line 
or data-bus applications. A strobe or inhibitor, common to both drivers, 
is included for increased driver-logic versatility. The output current in 
the inhibited mode, IO(off), is specified so that minimum line loading is 
induced when the driver is used in a party-line system with other 
drivers. The otuput impedance of the driver in the inhibited mode is 
very high-the output impedance of a transistor biased to cutoff. 

The driver otuputs have a common-mode voltage range of -3 volts to 
+10 volts, allowing common-mode voltage on the line without affecting 
driver performance. 

• HIGH SPEED 
• STANDARD SUPPLY VOLTAGES 
• DUAL CHANNELS 
• TTL INPUT COMPATIBILITY 
• CURRENT-MODE OUTPUT 

(6 mA or 12 mA TYPICAL) 
• HIGH OUTPUT IMPEDANCE 
• HIGH COMMON-MODE OUTPUT VOLTAGE RANGE 

(-3 V TO 10 V) 
• INHIBITOR AVAILABLE FOR DRIVER SELECTION 

BLOCK DIAGRAM 
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SN75325 
MEMORY DRIVER 

DESCRIPTION - The SN77325 is a monolithic integrated circuit 
memory driver with logic inputs and is designed for use with magnetic 
memories. 

The devices contain two 600 mA source-switch pairs and two 600 mA 
sink-switch pairs. Source selection is determined by one of two logic 
inputs, and source turn-on is determined by the source strobe. 
Likewise, sink selection is determined by one of two logic inputs, and 
sink turn-on is determined by the sink strobe. This arrangement allows 
selection of one of the four switches and its subsequent turn-on with 
minimum time skew of the output current rise. 

• 600 mA OUTPUT CAPABILITY 
• FAST SWITCHING TIMES 
• OUTPUT SHORT-CIRCUIT PROTECTION 
• DUAL SINK AND DUAL SOURCE OUTPUTS 
• MINIMUM TIME SKEW BETWEEN ADDRESS 

AND OUTPUT CURRENT RISE 
• 24 VOLT OUTPUT CAPABILITY 
• SOURCE BASE DRIVE EXTERNALLY ADJUSTABLE 
• TTL OR DTL COMPATIBILITY 
• INPUT CLAMPING DIODES 
• TRANSFORMER COUPLING ELIMINATED 
• RELIABILITY INCREASED 
• DRIVE-LINE LENGTHS REDUCED 
• USE OF EXTERNAL COMPONENTS MINIMIZED 

LOGIC DIAGRAM ,--------, 
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SN75451 
DUAL PERIPHERAL DRIVERS 

DESCRIPTION - The SN75451 is a versatile general purpose dual 
interface driver circuit that employs TTL or DTL logic. The SN75451 
features two standard series 74 TTL gates and two high current, high 
voltage transistors which offer the system designer the flexibility to 
tailor the circuit to his application. The power output transistor is 
internally connected to the TTL gate but the collector remains 
uncommitted for high voltage applications. The SN75451 is useful in 
high speed logic buffers, power drivers, lamp drivers, relay drivers, line 
drivers, MOS drivers, clock drivers and memory drivers. The SN75451 is 
offered in a low cost mini-DIP package. 

• HIGH SPEED 
• 300 mA CURRENT CAPABILITY 
• HIGH VOLTAGE CAPABILITY 
• TTL OR DTL INPUT COMPATIBILITY 

TRUTH TABLE 

A B y 

L L L (on state) 

L H L (on state) 

H L L (on state) 

H H H (off state) 

H =High Level, L =Low Level 
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1-1A9650 
4-BIT D/A AND A/D 
CURRENT SOURCE 

DESCRIPTION -The µA9650 is a high speed, 4-bit precision current source, intended for use in D/A and A/D converters with up to 12-bit accu­
racy. It consists of a reference transistor and 4 logic operated precision current sources connected to a single output summing line. Logic in­
puts are fully TTL compatible. 

• 200 ns SETTLING TIME (12 ± 1/2 LSB) 
• STANDARD SUPPLY LEVELS 
• VARIABLE BIT CURRENTS 
• REFERENCE COMPENSATION 
• TTL COMPATIBLE 

6 
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uA750 
DUAL HIGH CURRENT 
COMPARATOR 

DESCRIPTION - The µA750 is a dual high current comparator. The 
two comparators function completely independent; each has strobing 
capability, built-in hysteresis for positive switching, output current 
sinking capability and a high current source. The dual comparator 
operates over a wide supply range, has a separate reference voltage 
available for .external circuitry bias and has adjustable excess current 
and chip temperature protection., 

The device is designed for systems requiring dual comparator functions 
such as air conditioners, two-direction position controls and window 
detectors. Although primarily intended for systems with high load 
currents, the device will reduce package count in all systems using more 
than one comparator. Both comparator and strobe inputs are TTL 
compatible.· 

• HIGH OUTPUT SOURCING CURRENT CAPABILITY 
• POSITIVE SWITCHING BY MEANS OF BUILT-IN HYSTERESIS 
• OUTPUT CURRENT SINKING CAPABILITY 
• THERMAL AND EXCESS-CURRENT PROTECTIVE SHUT-

DOWN, RESETTABLE BY INTERRUPTING SUPPLY CURRENT 
• WIDE SUPPLY VOLTAGE RANGE 
• REFERENCE VOLTAGE OUTPUT FOR ADDED CONVENIENCE 
• OPERATES FROM SINGLE SUPPLY 

BLOCK DIAGRAM 
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LM108/108A SERIES 
HIGH PRECISION 
OPERATIONAL AMPLIFIER 

DESCRIPTION - The LM108 series are high-precision operational 
amplifiers. Extremely high input impedance coupled with low noise 
input offsets and temperature drift are made possible through use of 
high-beta processing, making the device suitable for applications 
requiring high accuracy and low drift performance. The LM108A series 
is specially selected for extremely low offset voltage and drift, and high 
common mode rejection, making possible superior performance in 
applications where offset nulling is undesirable. Increased slew rate 
without performance compromise is available through use of 
feedforward compensation techniques, maximizing performance in high 
speed sample-and-hold circuits and precision high speed summing 
amplifiers, while the wide supply range and excellent supply voltage 
rejection assure maximum flexibility in voltage follower, summing, and 
general feedback applications. 

• GUARANTEED LOW INPUT CHARACTERISTICS 
• HIGH INPUT IMPEDANCE 
• LOW OFFSET CURRENT- 400 pA MAXIMUM 
• LOW BIAS CURRENTS - 3.0 nA MAXIMUM 
• OPERATION OVER WIDE SUPPLY RANGE 

EQUIVALENT CIRCUIT 
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Dice 

LINEAR INTEGRATED CIRCUIT DICE POLICY 

General Information 

Fairchild Linear Integrated Circuits is proud to offer the most complete line of circuits in dice form in the industry. All are 
constructed using the Fairchild Planar* Epitaxial process. The chips are identical to those used in standard Fairchild assembled 
products. 

These linear dice can be conveniently used in hybrid or module designs where size and cost savings are required. 

Electrical Characteristics 

Each chip is electrically tested at 25°C to DC parameters as evidenced by the probe marks on the bonding pads. 

Quality Assurance 

All Fairchild linear dice are visually inspected and conform to Ml L-STD-883 Method 2010.1 Condition Bas a minimum to a quality 
control level of 1-1 /2% AOL. 

As an aid to die attach, each die is gold backed. For protection in handling and assembly, each die has a glassivated coating over the 
metalization. Only the bonding pads are exposed. 

Chip geometries and manufacturing processes may be improved periodically. However, such changes will not affect the electrical 
characteristics of the circuits. 

Shipping Packages 

Linear dice are packaged in containers with an anti-static sheet inserted between the lid ahd the dice. This anti-static sheet guards 
against electrostatic damage during shipment and storage. 

The clear plastic carrier allows visual inspection of all the packaged dice. Each carrier is heat sealed within a transparent bag. A small 
piece of dehydrator paper with humidity indicating color is inserted in each bag prior to sealing. 

Ordering Information 

Minimum order quantity is 100 chips. All orders above 100 peices must be in 100 piece multiples. 

Each Linear Integrated Circuit chip has its own 10 digit product code which completely describes the family, device type, and device 
number. The meaning of the digits and their position are as follows: 

1. Generic Device Type - UXX7741 XXD - Microcircuit 
2. Microcircuit Family - UXX7741 XXD - Linear Device 
3. Device Number - UXX7741 XXD - Device Type 
4. Dice Indicator - UXX7741XXD- Dice 

Note: The XX designation replaces the package type and temperature range. *Planar is a patented Fairchild process. 

PRODUCT AVAILABLE IN DICE FORM 

µA702 µA715 µA725 µA732 µA746 µA757 µA796 µA9622 CA3018 CA3045 
µA703 µA716 µA726 µA733 µA747 µA777 µA9614 µA9624 CA3019 CA3054 
µA709 µA719 µA727 µA734 µA748 µA780 µA9615 µA9625 CA3026 LM101A 
µA710 µA722 µA729 µA739 µA749 µA781 µA9620 µA9626 CA3036 SN7525 
µA711 µA723 µA730 µA741 µA754 µA792 µA9621 µA9627 CA3039 
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Hi-Rel Unique 38510 

CLASS A-QA 
PRESEAL VISUAL 

88312010/A 

BOND STRENGTH 
ACCEPTANCE 

THERMAL SHOCK 
88311011/A 

TEMP CYCLE 
883/1010/C 

HEAMETICITY 
883/1014/B&C 

PRE Bil ELECT 
25 D.C. 

POST B/I ELECT 
25 D.C. 

+125 D.C 
_55· D.c. 
25 A.C. 

X-RAY 
883/2112/100% 

EXTERNAL VISUAL 
883120091100% 

* Group "B" is performed by generic type every 6 weeks. 

Group "C" is performed by generic type every 12 weeks. 

PROCESS SUMMARY 

PRESEAL VISUAL 
FAIRCHILD STD 

SEAL 

TEMP CYCLE 100% 
88311010/C 5 CYCLES 

** "QP" devices are essentially Fairchild Standard product with 168 hr burn-in. 

Fine leak is performed to an L TPD of "1 O" and gross leak is performed to an L TPD of "3". Flatpak have the following additional processing: Bake 
883/1008/C 24 hrs and Centrifuge 883/2001 /E. 

The UNIQUE 38510 Program is written in accordance with Ml L-M-38510 and Ml L-STD-883. The Program establishes quality and 
reliability screening requirements to match the particular screening level required by the application. 

The UNIQUE 38510 General Specification establishes the controls and reliability assurance levels for product screening. Five levels 
- QA, OB, QC, OD, and OP - of product screening are available. 

Detailed electrical and ·specific device characteristics are specified for each family of devices in the Detail Specification. 

FAMILY 

Operational Amplifier 
Comparators 
Voltage Regulators 
Interface Circuits 

DETAIL SPECIFICATION 

UNIQUE 38510/A1 
UNIQUE 38510/A2 
UNIQUE 38510/A3 
UNIQUE 38510/12 

The UNIQUE 38510 General Specification and Detail Specification are available upon request. 

Devices available on the Program and marking are detailed on Page 302. For other LIC products that can be processed per the 
UNIQUE 38510 Program, check with your local Fairchild Sales Office. 

08 and OP processed product is stocked for immediate delivery. Check with your local Fairchild Distributor or Fairchild Sales Office 
for delivery. 
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Qualified Products Code: 

1st Digit Q Indicates Qualified Line 
Indicates Class A part 2nd Digit A 

B Indicates Class B part 
C Indicates Class C part 
D Indicates Class D part (see para. 6.5) 
P Indicates Class D Part (see para 6.5.1) 

3rd Digit X Part of four-digit code indicating die type 
4th Digit x 
5th Digit x 
6th Digit x 

Number Options: These options apply to operations performed on each unit delivered: 

Lead form to dimensions in detail specification, followed by hermetic seal tests. 
Hot solder dip finish 
Read and record critical parameters before and after burn-in. 
Initial qualification, Group B&C quality conformance not required. 
Radiographic inspection shall be performed on all devices. 
Special marking required. 

OPTION 1 
OPTION 2 
OPTION 3 
OPTION 4 
OPTION 5 
OPTION 6 
OPTION 7 Non-conforming variation-refer to procurement documents for details (must be negotiated with factory). 

Letter Options: These options apply once per Purchase Order or line item and are considered Test Charges: 

Group B testing shall be performed on customer's parts. 
Group C testing shall be performed on customer's parts. 
Generic data to be supplied from the latest completed lot. 

OPTION A 
OPTION B 
OPTION C 
OPTION D UNIQUE 38510 program plan, pertinent to the device family being purchased, shall be supplied. 

UNIQUE PROGRAM DEVICE PART NUMBER-MARKING CROSS REFERENCE 

Product Code Part Number & Marking Product Code Part Number & Marking 

U5B7101311 Q/A 17101 BC U6A7733312 Q/A17733BA 
U6A7101311 Q/A 17101BA U3F7741312 Q/A17741BF 
U3F7702312 Q/A17702BF U5B7741312 Q/A17741BC 
U5B7702312 Q/A17702BC U6A7741312 Q/A 17741 BA 
U3F7709312 Q/A 17709BF U5F7747312 Q/A17747BA 
U5B7709312 Q/A17709BC U7A7747312 Q/A17747BA 
U6A7709312 Q/A16609BA U6A7749312 Q/A17749BA 
U3F7710312 Q/A27710BF U4L961451X Q/129614BL 
U5B7710312 Q/A27710BC U78961451X Q/129614BB 
U6A7710312 Q/A27710BA U4L961551X Q/129615BL 
U3F7711312 Q/A27711BF U78961551X Q/129615BB 
U5F7711312 Q/A27711BG U31962051X Q/129620BI 
U5F7715312 Q/A 17715BG U6A962051X Q/129620BA 
U6A7715312 Q/A17715BA U31962151X Q/129621 Bl 
U5R7723312 Q/A37723BR U6A962151 X Q/129621 BA 
U6A7723312 Q/A37723BA U31962251X Q/129622Bl 
U5T7725312 Q/A17725BT U6A962251X Q/129622BA 
U3F7733312 Q/A17733BF U31962451 X Q/12962481 
U5F7733312 Q/A17733BG U6A962451X Q/129624BA 
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Application Information 

The following is a list of selected linear integrated circuit application notes. For your convenience, they are 
organized by application note number and product type. The latest, complete Fairchild Semiconductor 
Application Literature Index is available from: 

Fairchild Semiconductor 
Technical Information Center 
P.O. Box 880A 
Mountain View, California 94040 

SELECTED LIC APPLICATION NOTE INDEX BY NUMBER 

116 

123 

124 

125 

171 

175 

186 

192 

195 

210 

218 

The Operation and Use of a Fast Integrated Circuit 
Comparator 

Core Memory Sense Amplifier Designs Using an 
Integrated Circuit 

Designing with Off-the-shelf Linear Microcircuits 

A Versatile Tester for Linear Integrated Circuits 

Applications of the µA739 and µA749 Dual 
Preamplifier Integrated Circuits in Home Entertain­
ment Equipment 

The µA739, A Low-Noise Dual Operational Amplifier 

Marker Beacon Receiver and Display 

A Unique Circuit Design for a High Performance 
Operational Especially Suited to Monolithic 
Construction 

Radiation Testing of Linear Microcircuits 

Integrated TV Chroma Processing System 

The µA776, An Operational Amplifier with Program­
mable Gain, Bandwidth, Slew-Rate and Power 
Dissipation 

I 

225 

229 

231 

243 

244 

246 

276 

283 

289 

311 

312 

SELECTED LIC APPLICATION NOTE INDEX BY PRODUCT 

µA709· 124, 125, 192, 195,229,244 µA746 
µA710 116, 124, 125, 195, 225 µA760 
µA711 116, 123, 124, 125 µA776 
µA723 276,283 µA780 
µA739 171, 175, 186, 246 µA781 
µA741 186,231,243,289 µA7800 
µA742 Trigac Brochure 
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Gated Pulse Rate Function Multiplier 

Analog-to-Pulse Width Converter 

Variable Area, Four-Quadrant Analog Multiplier 

Some Useful Signal-Processing Circuits Using FET's 
and Operational Amp I ifiers 

Some Characteristics of Junction FET's in the Linear 
Region 

An Economical DI A or Staircase Generator Using the 
µA739 

More Voltage Regulator Applications Using the 
µA723 

Even More Voltage Regula,tor Applications Using the 
µA723 

Applications of the µA741 Operational Amplifier 

µA760, A High Speed Monolithic Comparator 

µA7800 Series Three Terminal Positive Voltage 
Regulator 

210 
311 
218 
210 
210 
312 



Ordering Information 

PACKAGE 
DEVICE See outline drawing 

0°C to +70°C -55° C to +85° C -20° c tQ +85° c DICE (+25°C) section, page 309 ff. 

µA702 3F U3F7702312 
58 U5B7702393 U5B7702312 
6A U6A7702393 U6A7702312 
DICE UXX7703XXD 

µA703 5Z U5Z7703394 
DICE UXX7703XXD 

µA709 3F U3F7709311 
U3F7709312 

58 U5B7709393 U5B7709311 
U587709312 

6A U6A7709393 U6A7709311 
U6A7709312 

DICE UXX7709XXD 

µA710 3F U3F7710312 
58 U5B7710393 U5877103l2 
6A U6A7710393 U6A7710312 
DICE UXX7710XXD 

µA711 3F U3F7711312 
5F U5F7711393 U5F7711312 
6A U6A7711393 U6A7711312 
DICE UXX7711XXD 

µA715 5F U5F7715393 U5F7715312 
6A U6A7715393 U6A7715312 
DICE UXX7715XXD 

µA716 58 U587716393 
DICE UXX7716XXD 

µA722 3M U3M7722333 
U3M7722334 

DICE UXX7722XXD 

µA723 5R U5R7723393 U5R7723312 
6A U6A7723393 .. U6A7723312 
9A U9A7723393 
DICE UXX7723XXD 
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PACKAGE 
DEVICE See outline drawing 

0°C to +70°C -55°C to +125°C -20° C to +85° C DICE (+25°C) section, page 309 ff. 

µA725 5T U5T7725393 U5T7725312 U5T7725333 

6A U6A7725393 U6A7725312 U6A7725333 
DICE UXX7725XXD 

(0° TO +85°C) 
µA726 5U U5U7726323 U5U7726312 

DICE UXX7726XXD 

µA727 5U U5U7727312 U5U7727333 
DICE UXX7727XXD 

µA729 6A U6A7729394 
DICE UXX7729XXD 

µA730 58 U587730393 U587730312 
DICE UXX7730XXD 

µA732 6A U6A7732394 
DICE UXX7732XXD 

µA733 3F U3F7733312 
5F U5F7733393 U5F7733312 
6A U6A7733393 U6A7733312 
DICE UXX7733XXD 

µA734 5F U5F7734393 U5F~734312 

6A U6A7734393 U6A7734312 
9A U9A7734393 
9T U9T7734393 
DICE UXX7734XXD 

µA739 6A U6A7739393 
DICE UXX7739XXD 

µA740 58 U587740393 U587740312 

µA741 3F U3F7741312 
58 U587741393 U587741312 
6A U6A7741393 U6A7741312 
9A U9A7741393 
9T U9T7741391 UXX7741XXD 
DICE 

µA742 6A U6A7742393 

µA746 5E U5E7746394 
6A U6A7746394 
DICE UXX7746XXD 

µA747 5F U5F7747393 U5F7747312 
7A U7A7747393 U7A7747312 
DICE UXX7747XXD 

µA748 3F U3F7748312 
58 U587748393 U587748312 
6A U6A7748393 U6A7748312 
9T U9T7748393 
DICE UXX7748XXD 
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PACKAGE 
DEVICE See outline drawing 

0°C to +70°C -55°C to +125°C -20° C to +85° C DICE (+25° C) section, page 309 ff. 

µA749 58 U587749394 
6A U6A7749393 U6A7749312 
DICE UXX7749XXD 

µA754 5E U5E7754394 
6A U6A7754394 
DICE UXX7754XXD 

µA757 6A U6A7757393 U6A7757312 
DICE UXX7757XXD 

µA760 58 U587760393 U587760312 
6A U6A7760393 U6A7760312 
9T U9T7760393 
DICE UXX77603XXD 

µA767 6A U6A7767394 

µA776 58 U587776393 U587776312 
6A U6A7776393 U6A7776312 

µA777 58 U587777393 U587777312 
6A U6A7777393 U6A7777312 
9T U9T7777393 
DICE UXX7777XXD 

µA780 68 U687780394 
DICE UXX7780XXD 

µA781 6A U6A7781394 
DICE UXX7781XXD 

µA795 6A U6A7795393 

µA796 5E U5E7796393 U5E7796312 
6A U6A7796393 U6A7796312 
DICE UXX7796XXD 

µA7805 GH UGH7805393 
GJ UGJ7805393 

µA7806 GH UGH7806393 
GJ UGJ7806393 

µA7808 GH UGH7808393 
GJ UGJ7808393 

µA7812 GH UGH7812393 
GJ UGJ7812393 

µA7815 GH UGH7815393 
GJ UGJ7815393 

µA7818 GH UGH7818393 
GJ UGJ7818393 

µA7824 GH UGH7824393 
GJ UGJ7824393 
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PACKAGE 
DEVICE See outline drawing 

0°C to +75°C -55°C to +125°C -40° C to +85° C DICE (+25°C) section, page 309 ff. 

µA9614 4L U4L961459X U4L961451X 
78 U78961459X U78961451X 
DICE UXX9614XXD 

µA9615 4L U4L961559X U4L961551X 
78 U78961559X U78961551X 
DICE UXX9615XXD 

µA9620 31 U31962059X U31962051X 
6A U6A962059X U6A962051X 
DICE UXX9620XXD 

µA9621 31 U31962159X U31962151X 
6A U6A962159X U6A962151X 
DICE UXX9621XXD 

µA9622 31 U31962259X U31962251X 
6A U6A962259X U6A962251X 
DICE UXX9622XXD 

µA9624 31 U31962459X U31962451X 
6A U6A962459X U6A962451X 
DICE UXX9624XXD 

µA9625 31 U31962559X U31962551X 
6A U6A962559X U6A962551X 
DICE UXX9625XXD 

µA9644 78 U78964459X U78964451X 

PACKAGE 
DEVICE See outline drawing 

section, page 309 ff. 0°C to +70°C -55°C to +125°C -40° C to +85° C DICE (+25°C) 

CA3018 5G CA30l8 
DICE UXX7018XXD 

CA3018A 5G CA3018A 

CA3019 5E CA3019 
DICE UXX7019XXD 

CA3026 5G CA3026 
. DICE UXX7026XXD 

CA3036 5E CA3036 
DICE UXX7036XXD 

CA3039 5G CA3039 
DICE UXX7039XXD 

CA3045 6A CA3045 
DICE UXX7045XXD 

307 



PACKAGE 
DEVIC.E See outline drawing 

section, page 309 ff. 0°C to +70°C -55°C to +125°C -40° C to +85° C DICE (+25°C) 

CA3046 6A CA3046 

CA3054 6A CA3054 
DICE UXX7054XXD 

CA3064 5A CA3064/5A 

CA3065 7F CA3065/7F 

LM1010 6A LM1010 

LM101H 58 LM101H 

LM101AD 6A LM101AD 

LM101AF 3F LM101AF 

LM101AH 58 LM101AH 

LM201D 6A LM201D 

LM201H 58 LM201 H 

PACKAGE 
DEVICE See outline drawing 

0°C to +70°C DICE (+25°C) section, page 309 ff. -55°C to +125°C -20°C to +85°C 

LM201AD 6A LM201AD 

LM201AF 3F LM201AF 

LM201AH 58 LM201AH 

LM301A DICE UXX7101XXD 

LM301AD 6A LM301AD 

LM301AH 58 LM301AH 

LM301AN 9T LM301AN 

LM109K GJ LM109K 

LM209K GJ LM209K 

LM309K GJ LM309K 

SN7524J 78 SN7524J 

SN7525 DICE UXX7525XXD 

SN7525J 78 SN7525J 

SN75450J 6A SN75450J 

TAA630 6A TAA630/6A 
(Formerly 

7F TAA630/7F µA786) 

TAA640 6A TAA640/6A 
(Formerly 

7F TAA640/7F µA784) 

T8A550 68 TBA550/6B 
(Formerly 

7H T8A550/7H µA785/TAA700) 
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Package Outlines 
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in accordance with 
JEDEC (T0-91) outline 

10 Lead Cerpak 

240 250 
260_~-i----3701 

I • 10~ 
.260 

-----~'~ 
t=~-1 

.006 ! 
004 024 

NOTES 
All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.26 gram 

24 Lead Flat Pak 

J I .o5o II .0191YP · ' 1-- rvP. --jf- .015 · 

1 

.028 .005 ·.g~: 

.025 .003 ___l 

L~ 
1--~ __ 375____.j---, 

NOM. 

NOTES 
All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.8 gram 

lYP. 

.065 
050 

3F 

3M 

310 

.006 

in accordance with 
JEDEC (T0-86) outline 

14 Lead Cerpak 

====l • I 14 

H~~~~~t 
~~~g~ .065 .025 

lYP. 

NOTES 
All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.26 gram 

.050 

Lead 1 orientation may be either tab or dot 

.019 

.015 
lYP. 

16 Lead BeO Cerpak 

'-----1 1 • 

__L__ __ --1 

-i---- ~s ____ _, 

~:~;g--j 

NOTES 
All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.4 gram 

31 

4L 



Similar* to 
JEDEC (T0-100) outline 
(15 mil kovar header) 

NOTES 
All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.22 gram 

*This is a 5E package with the leads formed 
in assembly 

SA 

in accordance with 
JEDEC ( T0-99) outline 

SD 

(15 mil kovar header) 

NOTES 
All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1. 12 gram 

INSULATING STANDOFF­
SHAPE MAY VARY 

Five leads through, lead No. 4 is connected 
to case and leads No. 2 and 6 are omitted 

311 

in accordance with 
J EDEC (T0-99) outline 
(15 mil kovar header) 

I ~ :~6~ DIA. -1 
r-:mDIA.h:~ 

~!~~I .185 _L_ .165 

,.,,;,, ::i:;; .J ""·I 
Plane -r 

8 Leads nn n nn .500 MIN. 

.034 

.028 

NOTES 

:m DIA. ULI u LILI 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.22 gram 
Seven leads through, lead No. 4 connected 

to case 

in accordance with 
JEDEC (T0-100) outline 
(15 mil kovar header) 

335 .185 
1·.~~~ DIA.ti 

I 

l-:305 DIA.-1 .165 

~!~.§iii l_ 
-t- Seating 

1~1~EADs [mnnnnnn ~!~ ~~i Plane 

.016 DIA. UJUUUUU!L __ j__ 

NOTES 

INSULATING STANDOFF­
SHAPE MAY VARY 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 gram 
Ten leads through 

SB 

SE 



in accordance with 
JEDEC ( T0-100) outline 
(15 mil kovar header) 

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

GLASS 

INSULATING STANDOFF­
SHAPE MAY VARY 

Nine leads through, lead No. 5 is connected 
to case 

Similar* to 
JEDEC (T0-3) outline 

NOTES 
All dimensions in inches 

.159 

.154 
DIA. 
2 PLACES 

\._.188 R. 
MAX. 
2 PLACES 

Similar to JE DEC T0-3 except for 10 pins 
on 11 pin circle 

SF 

5H 

312 

Similar* to 
JEDEC (T0-101) outline 

(15 mil kovar header) 

H
.370DIA 

.335 .335 . 

. 305 DIA . 

. o~~ M .185 
. l_ .165 

SEATING .. · t 

PLANET I 
m n n nn .500 MIN. 

12LEADS_/JJ[J u LI uu ! 
:gi~ DIA. 

,.--- GLASS 

NOTES 
All dimensions in inches 
Leads are gold-plated kovar 
Similar to JEDEC 10-T01 except for no 

standoff 
Package weight is 1.03 gram 

Similar* to 
JEDEC (T0-96) outline 
(15 mil kovar header) 

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

INSULATING STANDOFF· 
SHAPE MAY VARY 

Nine leads through, lead No. 5 is connected 
to case 

*Dimensions similar to JE DEC T0-96 except 
for standoff 

5G 

5R 



Similar* to 
JEDEC (T0-100) outline 

(15 mil kovar header) 

i~g,,. F---=il­
I~--+ ii:°'' 

.040~~n 
Seating ~ 
Plane - - . ~- 040 MAX 

8 LEADS L[ . 

NOTES 

019 DIA nn n nn .500 MIN. 

·
016 

· uu u uu--1 

GLASS 

INSULATING STANDOFF· 
SHAPE MAY VARY 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.22 gram 

*Dimensions similar to JEDEC T0-100 
except for 8 leads spaced 45° apart 

Eight leads through 

in accordance with 
JEDEC (T0-78) outline 
(50 mil kovar header) 

~
:mo1AJ 

~6~ DIA--j 

~i~.~~ L I :t~~ 
-=--Seatm~g ~I~::' ---+ 
Plane I 

1 

2,1,~~, ~~ ~ L J 

NOTES 
All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 0.95 gram 

ST 

5Z 

313 

in accordance with 
JEDEC (T0-100) outline 
(15 mil kovar header) 

~ -- - --+ .370 DIA . 
. 335 DIA. +- --i ! .335 
.305 :: 11 

.o4o ·~· r 1 ~ 5 
MA'('. i 165 

-! • J f Seating 
~o4o r. Piarie 

10 LEADS / MAX. 

~;~DIA m~~~mm ___ 507 MIN. 

230T.P. --1 

36° 
T.P. ' 

034 
028 

NOTES 

1- INSULATING STANDOFF-
045 SHAPE MAY VARY 

029 

All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 gram 
High RTH package 
Ten leads through 

in accordance with 
JEDEC (T0-116) outline 

14 Lead SSf Dual In-line 

5U 

6A 
DG 

~
.310------" 

: .015 Fk\.zgo i. 
MIN 

: _l Seating 

J
~ .Oil_ 

' .009 

.020 __j h-
016 >-- _.095 I~- 375 I 

065 NOM.---1 

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 



16 Lead SSI Dual In-line 

1------.785 I 

rl::: ~~::: :t~·· 
. I I -.o65 

--1 1-- .045 

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 

*The .027/.037 dimension does not apply to 
the corner leads 

16 Lead MSI Dual In-line 

I .785 I .755 i[::::: ;r~ .. 
~ ~.065 

.045 

,.310--j 

r,~~' ~-290~1 im M~ 

1 
, , _l_ Seating t I i L f Plane .011 

' ' ' 009 I I .045 . 

"' :;:,~· 1--,,,.~ 
.100 .090 .027 .016 NOM. 

TYP. 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 2.2 grams 
The .037/.027 dimension does not apply to 

the corner leads 

68 

78 

314 

Similar* to 
JEDEC (T0-116) outline 

14 Lead MSI Dual In-line 

755 

I 

n5 

1 

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 

*Similar to JEDEC T0-116 except for 
package width 

Similar * to 
JEDEC (T0-116) outline 

14 Lead SSI Quad In-Line 

I 
L.o65 

.045 

NOTES 
All dimensions in inches 

.025 R 
NOM. 

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 

*This is a 6A package with the leads formed 
in assemt;>IY 

7A 

7F 



16 Lead. SSI Quad** In-Line 

r· 8 

271 
.245 

- . ·!:l--- - ~ 

L_9,-,-,~....--.-~~ .............. 

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 

*The .037 /.027 dimension does not apply to 
the corner leads 

•*This is a 6B package with the leads formed 
in assembly 

16 Lead Silicone Dual In-line 

t --- .760-----j 

.740 ~ (\ !'i r-'11 

NOTES 
Al I 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 0.9 gram 

*The .037/.027 dimension does not apply to 
.the corner leads 

7H 

98 

315 

in accordance with 
JEDEC (T0-116) outline 

14 Lead Silicone Dual In-line 

9A 

l 
260 
.240 

I 
..L_.........,.~~~~~~~~...+.~ 

R .045 
.035 

.085 

.075 

T--;~----- lrj§gl :8[8 
.200 .015A MAX. NOM. 

Seating l '-:-----1 
Plane .!to- 1 

I : l -l .Oll 
.JOO .009 

_r_~ i i .o37 II 020 I .375 I 
.090--t--J .025 --11-.016 1---NOM:--i 
lYP. 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 0.9 gram 

Similar* to 
JEDEC (T0-116) Outline 

14 Lead Silicone Quad In-line 

R .045 
.035 

.085 

.075 

L.080 
.D70 

l ~·---· ~~:;~~ 
J~.~d~~ s~~~~g~-;- ·;· ·:· :· -:- ·: -~-~ ..---c 

9C 

·m JL , ~ i i .037 11 .020 I L 220 __j 111 ~'>' 
.090 ---r----: .025 --11- .016 ' ' 180 • -ii~ Oil 
lYP. STANDOFF ~.420__J .009 

WIDTH , .380 

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 0.9 gram 

*This is a 9A package with the leads formed 
in assembly 



16 Lead Silicone Quad** In-line 

.045 
- -.035 R 

.085 

.075 

90 

'- .. 325 - ----' .020 

_:::S!::..:~.:.::~N:.:.:EG:___~[~~i~; 
.110 I I ".037 I l -11 _j .025 : L .220 i !II ~ 
. o9o --+--1 .025 -j -j 1-- NOM · · .180 -; ' 
TYP. STANDOFF WIDTH g~~ . L .420 J- g6~ 

.380 

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 0.9 gram 

*The .037/.027 dimension does not apply to 
the corner leads 

**This is a 9B package with the leads formed 
in assembly 

20 Lead Plastic Quad 
In-line with RF Shield 

INDEX NOTCH 
/LEAD! 

r-
.260 
.240 

l _.___........,.__.,,.;.......,,_.,.!.4...-=-..µ._....,.._.......,_.~ 

~J--~ 
~-- J! 

' · i I 

b~U 1- J i- 020 .. ; ,_ 037 • 
TYP. ' 016 ' 025 

STANDOFF WIDTH 

NOTES 
All dimensions in inches 
This is a 9B package with an extended lead 

frame, leads formed in assembly, and a 
wrap around RF shield 

Leads 11 and 20 are omitted 
Board-drilling dimensions should equal your 

practice for a .020 diameter lead 
Leads are tin-plated kovar 
Package weight is 1.5 grams 

*The .037/.027 dimension does not apply to 
leads 1,2,9, 10, 12 and 19 

gy 

316 

8 Lead Plastic Dual In-line 

~~;~ 

r-o~""' 
L , J L 2,.:, ,,. N~Pr:¥i, 11· NOM 

055 NOM~ TYP 
+-!- ., _l__ - - ., 2 PLCS 

190 .150m --,----
MAX 130 035 

SEATING j l__ NOM I I 030R NOM 
PLANE I I ! ! - - 3 PLCS 

12~ 050 011 

110 J ~ TY~3~ ~~~ NOM TY~ ~OP~CS 009 
.090 .020 TYP 
TYP. .OlG 2 PLCS . 

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 
Package weight is 0.6 gram 
Leads are tin or gold-plate kovar 

20 Lead Plastic Dip 

- : ~~~ -------1 

9T 

gz 

+ - 1- ---N4g~:----1 I 

135 MIN 020 ,;,~"'°Ai = • ~eating - ---- - _ _! NoM. 
Plane f • i--+ 

l~~ i - - 011 
L - . , I 009 

g~~-J-_J /_ 110TYP osoJ 1- 1 _____ .475 __ 1 

090 · 070 MAX. 

NOTES 
All dimensions in inches 
Leads are intended for insertion in hole 

rows on .400" centers. 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal your 

practice for .020 diameter lead 
Leads are tin-plated kovar 



in accordance with 
JEDEC (T0-220) outline 
Plastic Power Package 

.l41 DIA 

.145. ·r bqJ"'l....----------,r xx? 

:~60 _L :i 
SEATING___!____~ 

PLANE t ~-;--~---~ SECTION X - X 
.055 .030 
.. 020 .015 rA 

H-·_g~g 

NOTES 
All dimensions in inches 
Mounting tab is electrically connected to 

COMMON 
Package is plastic with nickel-plated copper 

tab and leads 
Package weight is 2.1 grams 

in accordance with 
JEDEC (T0-220) outline 
Plastic Power Package 

100 
.060 

120~-~ig--J 

~1 1=ri[31 

·-;--r lT r w , lj:g 
. 3 ~ 

.141DIA__/I~--~~~~ .095 
145 

. _

1

_265_
1 

___, r.050 .--­.190 
.160 1- 1 

235 I MIN 

$~~~~......._+' __.·...__ __ ___, 

NOTES 

.055 
.020 030 

.015 

i=-A 
g~g~ 

SECTION X-X 

All dimensions in inches 
Center lead is in electrical contact with the 

mounting tab 
Package is silicon plastic with nickel-plated 

copper tab and leads 
Mechanically interchangeable with T0-66 
Package weight is 2. 1 grams 

GH 

GM 

317 

in accordance with 
JEDEC (T0-3) outline 

l
.875MAX.

1 DIA. 

.135 

·-~~6 I I I I _:r· 
+-[JJ i i 1JJ 

_312 MIN. Seating Plane f 
:g;~ DIA . 

.440 
.420 
I 

NOTES 
All dimensions in inches 
Leads 1 and 2 electrically isolated from case 
Case is third electrical connection 

(COMMON) 
Leads are gold-plated copper cored kovar 
Package weight is 7.4 grams 

GJ 



Glossary 

FAIRCHILD LINEAR INTEGRATED CIRCUIT GLOSSARY 

ABSOLUTE ERROR - The worst-case deviation from a straight line drawn through zero and the 25°C value of the full-scale output 
current. 

ACC DETECTOR SENSITIVITY - The ratio of the 'incremental differential DC voltage change at the ACC Detector Output 
Terminals to the incremental change in peak-to-peak voltage at the ACC Detector Input Terminal for a specified burst input level, 
with the local oscillator locked. 

ACOUISTION TIME - The time from change of input until last time output exceeds specified percent of final value. 

APC DETECTOR SENSITIVITY - The ratio of the incremental differential DC voltage change at the APC Detector Output 
Terminals to the incremental change in relative phase at the APC Detector Input Terminal for a specified burst input level. 

AVERAGE INPUT OFFSET CURRENT DRIFT-The change in input offset current divided by the change in ambient temperature 
producing it. 

AVERAGE INPUT OFFSET VOLTAGE DRIFT -The change in input offset voltage divided by the change in ambient temperature 
producing it. 

AVERAGE TEMPERATURE COEFFICIENT OF INPUT OFFSET CURRENT - The ratio of the change in Input Offset Current 
over the operating temperature range to the temperature range. 

AVERAGE TEMPERATURE COEFFICIENT OF INPUT OFFSET VOLTAGE - The ratio of the change in Input Offset Voltage 
over the operating temperature range to the temperature range. 

AVERAGE TEMPERATURE COEFFICIENT OF OUTPUT VOLTAGE - The percentage change in output voltage for a specified 
change in ambient temperature. 

BANDWIDTH - The frequency at which the differential gain is 3 dB below its low frequency value. 

CLOSED LOOP VOLTAGE GAIN ERROR - Deviation from the theoretical closed loop voltage gain due to finite open loop 
voltage gain and input resistance, and non-zero output resistance. 

COLOR-DIFFERENCE DEMODULATION ANGLE - A color-difference demodulation angle is defined as the instantaneous phase 
of the (+) Chroma input signal which produces the most positive voltage at the respective color-difference output with the phase of 
Reference "A" taken at 3 degrees and the phase of Reference "B" taken at 106 degrees. 

(+) 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. 

COMMON MODE FIRING VOLTAGE - The CM input voltage that exceeds the dynamic range of the inputs with strobe enabled 
resulting in the output switching states. 
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COMMON MODE GAIN - A ratio of the differential output voltage to the change in applied input common mode voltage. 

COMMON MODE INPUT RESISTANCE - The resistance looking into both inputs tied together. 

COMMON MODE RECOVERY TIME - The time from the turn off of the CM signal to the analog input threshold of the earliest 
sense line pulse signal that can be processed normally. Processed normally refers to bi-polar signals greater than or less than the input 
threshold with a corresponding proper output. 

DIFFERENTIAL INPUT VOLTAGE RANGE - The range of voltage between the input terminals for which operation within 
specifications is assured. 

DIFFERENTIAL LOAD REJECTION - The ratio of the change in input offset voltage to the change in differential load current 
producing it. 

DIFFERENTIAL INPUT RESISTANCE - The resistance looking into either input terminal with the other grounded. 

DIFFERENTIAL OUTPUT VOLTAGE SWING - The peak differential output swing that can be obtained without clipping. 

DIFFERENTIAL VOLTAGE GAIN - The ratio of the change in differential output voltage to the change in differential input 
voltage producing it. 

DROPOUT VOLTAGE - The input-output voltage differential at which the circuit ceases to regulate against further reductions in 
input voltage. 

EQUIVALENT INPUT COMMON MODE NOISE VOLTAGE - The change in input offset voltage due to common mode input 
noise. 

EQUIVALENT INPUT RIPPLE VOLTAGE - The change in input offset voltage due to ripple on the applied supply voltage. 

FULL SCALE OUTPUT CURRENT - The output current for all bits turned on. 

GAi N MAXIMUM AVAi LAB LE (GMA) - This gain figure is the theoretical maximum power gain of an amplifier with conjugate 
matching at both the input and the output terminals and assumes no reverse transadmittance (feedback component) in the amplifier. 

GAIN MAXIMUM STABLE (GMS) - This gain figure gives the maximum possible gain based on stability criteria only. This gain 
figure does not necessarily represent the realizable power gain of an amplifier. For unneutralized amplifiers, the maximum power 
gain realizable based on normal circuit tolerance is either (GMS - 6.0 dB) or GMA, whichever is smaller. 

INPUT BIAS CURRENT - The average of the two input currents. 

INPUT CAPACITANCE - The capacitance looking into either input terminal with the other grounded. 

INPUT COMMON MODE REJECTION RATIO - The ratio of the input voltage range to the maximum change in input offset 
voltage over this range. 

INPUT NOISE VOLTAGE - The square root of the mean square narrow-band noise voltage at the output divided by the 
measurement system gain with low source resistance. 

INPUT OFFSET CURRENT - The difference in the currents into the two input terminals with the output at zero volts. 

INPUT OFFSET VOLTAGE - That voltage which must be applied between the input terminals to obtain zero output voltage. The 
input offset voltage may also be defined for the case where two equal resistances are inserted in series with the input leads. 

INPUT-OUTPUT VOLTAGE DIFFERENTIAL - The range of voltage difference between the supply voltage and the regulated 
output voltage over which the regulator will operate. 

INPUT RESISTANCE - The resistance looking into either input terminal with the other grounded. 
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INPUT VOLTAGE RANGE - The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease 
functioning properly. 

LARGE-SIGNAL VOLTAGE GAi N - The ratio of the maximum output voltage swing with load to the change in input voltage 
required to drive the output from zero to this voltage. 

LINEARITY ERROR - The deviation from the theoretical response. 

LINE REGULATION - The percentage change in output voltage for a specified change in input voltage. 

LOAD REGULATION - The percentage change in output voltage for a specified change in load current. 

LOGIC INPUT HIGH VOLTAGE -The minimum voltage allowed at a bit control gate to hold the bit off. 

LOGIC INPUT LOW VOLTAGE - The maximum voltage allowed at a bit control gate to hold the bit on. 

LONG TERM STABILITY - Output voltage stability under accelerated life-test conditions after 1000 hours with maximum rated 
voltage and power dissipation. 

MAXIMUM POWER DISSIPA-i·10N - The maximum total device dissipation for which the regulator will operate within 
specifications. 

NEGATIVE OUTPUT LEVEL - The DC output voltage in the negative direction with the input voltage equal to or greater than a 
minimum specified amount. 

NEGATIVE SUPPLY CURRENT - The current required from the negative power supply to operate the device with no load. 

OSCILLATOR CONTROL SENSITIVITY - The ratio of the incremental change in oscillator free running frequency to the 
incremental change in the differential DC voltage at the APC Detector Output Terminals. 

OUTPUT COMMON MODE VOLTAGE - The average of the voltages at the two output terminals. 

OUTPUT OFFSET VOLTAGE - The difference between the voltages at the two output terminals with the inputs grounded. 

OUTPUT NOISE VOLTAGE - Therms output noise voltage with constant load and no input ripple. 

OUTPUT RESISTANCE - The resistance seen looking into the output terminal with the output at null. This parameter is defined 
only under small signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift and thermal 
feedback. 

OUTPUT SHORT-CIRCUIT CURRENT - The maximum output current available from the amplifier with the output shorted to 
ground or to either supply. 

OUTPUT SINK CURRENT - The maximum negative current that can be delivered by the comparator. 

OUTPUT VOLTAGE RANGE - The range of output voltage over which the regulator will operate. 

OUTPUT VOLTAGE SWING - The peak output swing, referred to zero, that can be obtained without clipping. 

PEAK OUTPUT CURRENT - The maximum current that may flow into the output load without causing damage to the 
comparator. 

POSITIVE OUTPUT LEVEL - The DC output voltage in the positive direction with the input voltage equal to or greater than a 
minimum specified amount. 

POSITIVE SUPPLY CURRENT - The current required from the positive power supply to operate the device with no load. 

POWER CONSUMPTION - The DC power required to operate the amplifier with the output at zero and with no load current. 
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PROPAGATION DELAY - The interval between the application of an input voltage step and its arrival at either output, measured 
at 50% of the final value. 

QUIESCENT CURRENT - That part of input current to the regulator that is not delivered to the load. 

REFERENCE VOLTAGE - The output of the reference amplifier measured with respect to the negative supply. 

RESPONSE TIME - The interval between the application of an input step function and the time when the output crosses the logic 
threshold voltage. The input step drives the comparator from some initial, saturated input voltage to an input level just barely in 
excess of that required to bring the output from saturation to the logic threshold voltage overdrive. 

\ 

RIPPLE REJECTION - The ratio of the peak-to-peak input ripple voltage to the peak-to-peak output ripple voltage. 

RISE TIME - The time required for an output voltage step to change from 10% to 90% of its final value. 

SENSE VOLTAGE - The voltage between current sense and current limit terminals necessary to cause current limiting. 

SETTING TIME - The time from output first reaching final value until last time output exceeds specified percent of final value. 

SHORT CIRCUIT CURRENT LIMIT - The output current of the regulator with the output shorted to the negative supply. 

SLEW RATE - The maximum rate of change of output under large signal condition. 

STANDBY CURRENT DRAIN - The supply current drawn by the regulator with no output load and no reference voltage load. 

STROBE CUR RENT - The maximum current drawn by the strobe terminals when it is at the zero logic level. 

STROBE DELAY - The time delay measured from strobe to output threshold with a signal present exceeding the input threshold. 

STROBE RELEASE TIME - The time required for the output to rise to the logic threshold voltage after the strobe terminal has 
been driven from the zero to the one logic level. Appropriate input conditions are assumed. 

STROBED OUTPUT LEVEL - The DC output voltage, independent of input voltage, with the voltage on the strobe terminal equal 
to or less than a minimum specified amount. 

SUPPLY CUR RENT - The current required from the power supply to operate the amplifier with no load and the output at zero. 

SUPPLY REGULATION.....: The change in voltage at the Supply Terminal for a specified change in the v+ voltage. 

SUPPLY VOLTAGE REJECTION RATIO - The ratio of the change in input offset voltage to the change in supply voltage 
producing it. 

SWITCHING SPEED - The time required to turn on the least significant bit. 

TEMPERATURE STABILITY OF VOLTAGE GAIN - The maximum variation of the voltage gain over the specified temperature 
range. 

THRESHOLD UNCERTAINTY - With all sense amps sharing the same input threshold less the uncertainty as a "O". This includes 
unit to unit, power supply and temperature variations. 

THRESHOLD VOLTAGE - The typical referred to input voltage which determines whether an input is a "1" or a "O". A signal 
whose magnitude is greater than the threshold level is sensed as a logic" 1" and a signal whose magnitude is less as a "O". 

TOTAL HARMONIC DISTORTION - The ratio of the sum of the amplitudes of all signals harmonically related to the 
fundamental, and the amplitude of the fundamental signal. 

ZERO SCALE OUTPUT CUR RENT - The output current for all bits turned off. 
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