































































































































































































































































































































































































































































































































































































































































































HA9622

DUAL LINE RECEIVER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The uA9622 is a dual line receiver designed to discriminate a worst case
logic swing of 2 volts from a £10 volt common mode noise signal or ground shift. A 1.5 volt threshold
is built into the differential amplifier to offer a TTL compatible threshold voltage and maximum noise
immunity. The offset is obtained by use of current sources and matched resistors and varies only +5%
(75 mV) over the military and industrial temperature ranges.

The pA9622 allows the choice of output states with the inputs open without affecting circuit
performance by use of S3. A 130 £ terminating resistor is provided at the input of each line receiver.
An enable is also provided for each line receiver. The output is TTL compatible. The output high level
can be increased to +12 V by tieing it to a positive supply through a resistor. The outputs can be

wire-OR‘ed.

TTL COMPATIBLE THRESHOLD VOLTAGE
INPUT TERMINATING RESISTORS

CHOICE OF OUTPUT STATE WITH INPUTS OPEN
TTL COMPATIBLE OUTPUT

HIGH COMMON MODE

WIRE-OR CAPABILITY

ENABLE INPUTS

FULL MILITARY TEMPERATURE RANGE
LOGIC COMPATIBLE SUPPLY VOLTAGES

ABSOLUTE MAXIMUM RATINGS (above which the useful

Storage Temperature
Temperature (Ambient) Under Bias
Internal Power Dissipation (Note 1)
Ceramic DIP
Flatpak
V¢ Pin Potential to Ground Pin
Input Voltage
Voltage Applied to Qutputs for High Qutput State
VEE Pin Potential to Ground Pin
Enable Pin Potential to Ground Pin
Lead Temperature (Soldering, 60 seconds)

NOTE

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

life may be impaired)
—65°C to +150°C
—55°C to +125°C

670 mW

570 mwW
—-05Vto+7V
+15V
—05Vto+13.2V
-05Vto—-12V
—0.5V to+15V
300°C

the Ceramic DIP and 7.1 mW/°C for the Flatpak Package.

ORDER INFORMATION — Specify U6A9622XXX for 14-pin Dual In-Line Package, U319622X XX
for 14-pin Flatpak where XXX is 51X for the —55°C to +125°C temperature range, or 59X for the

0°C to +75°C temperature range.

LOGIC DIAGRAM 53 =
ouT A e
N A
A+ [
A 1300 [
A- =
Voo =7 8

U

GND
0UT B
ENB
B+

B 130

Vee

TYPICAL DUAL IN-LINE PACKAGE
In Accordance With
JEDEC (T0-116) Outline

200
wi (11 i .
7 Plane o1l
| 009
165 410 037 0204” 095 \ 375
ot srigzuijrr o8 o o
. WIDTH
NOTES:

All dimensions in inches

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

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

Board-dritling dimensions should equal your
practice for a conventional .020 inch
diameter lead .

Leads are tin-plated kovar

Package weight is 2.0 grams

FLAT PACKAGE

TOP VIEW

— — [r= — —

e ! 14 — J_

— " 5
%::: ——— 5
N 7 — ™
015 T RS 2
TYP

L__.am_, 3704
006 250 250
%

260 H
OlS 240

NOTES:

All dimensions in inches
Leads are gold-plated kovar
Package weight is 0.26 gram
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FAIRCHILD LINEAR INTEGRATED CIRCUIT * uA9622

ELECTRICAL CHARACTERISTICS (Temperature Range —55°C to +125°C, V. = 5.0V = 10%)

LIMITS
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS & COMMENTS
MIN. MAX. MIN. TYP. MAX. MIN. MAX.
VoL Output Low Voitage 0.40 0.17 0.40 0.40 v Vee =45V Vee=—11V
. Vo = 2.0V lop =124 mA
Vou Output High Voltage 2.8 30 33 29 Vv Ve =45V Vge = —9.0V
Vo= 1.0V oy = —0.2mA
leex Output Leakage Current 50 100 200 uA Vee =45V Vege=—11V
Vo= 1.0V Vepy = 12V
Isc Output Shorted Current —-13 —-31 —14 —-215 =31 —-13 -31 mA Vee =50V Vg =—10V
Vpipe = 1.0V Vse =0V
VrenasLE) Enable Input 2.0 5.0 uA Vee =45V Vge = —11V
Leakage Current S, =45V Ve =40V
IeenaLE) Enable Input —-15 —0.96 1.5 —-15 mA Ve =55V Vge = —9.0V
Forward Current S;=0V Ve=0V
Ye(4 tnput) + Input —23 —167 =21 —-2.0 mA Vee =5.0V Ve = —10V
Forward Current — Input = Gnd Ve=0V
Te(— tnputy — Input —26 —-1.87 —24 —-23 mA Vee, 83 =50V V=10V
Forward Current + Input = Gnd V=0V
ViLenasL Input Low Voltage 1.3 14 1.0 0.7 v Voc = 5.0V £10%
Ve = —10V £10%
Vin Differential Input 10 20 10 15 20 10 20 v Vee = 5.0V £10%
Threshold Voltage Ve = —10V £10%
Veu Common Mode Voltage —10 *12 +10 v Vee =5.0V Vgg = —10V
“Vpiee = 1.0Vor2.0V
R0 Terminating Resistance 100 130 175 Q
lce 5V Supply Current 137 229 mA Vee =55V Vgg=—11V
S;, -+ Inputs =55V, — Inputs =0V
lge —10V Supply Current —65 —11.1 mA Ve =565V Vge = —11V
S;, 4 Inputs =55V, — Inputs =0V
toat Turn-off Time 38 50 ns Vee =3.0V Vge =—10V
Vny0=3V,R =39kQ, C =30pF
toa- Turn-on Time 35 50 ns Vee =5.0V Ve =—10V

Vi 0—3.0V, R, = 0.39 ke, C_ = 30 pF

“Voee is a differential input voltage referred from A4- to A— and from B+ to B—.

SCHEMATIC DIAGRAM

vee (7)

3kQ

5kQ3 k03 3

130Q

3kQ

5kQ 2KQ

5KQ3  2kQ3

—of2)

J2%KQ

5Q

2KQ

7

(13)

Ul

8.0

A
3600 23000 890Q

3000

S\

360Q

W\

V
300Q '}8900

(14)

8 vee
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FAIRCHILD LINEAR INTEGRATED CIRCUIT * uA9622

ELECTRICAL CHARACTERISTICS (Temperature Range 0°C to 4-75°C, Vo = 5.0V = 5%)

LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS & COMMENTS
MIN. MAX. MIN. TYP. MAX. MIN. MAX.
VoL Output Low Voltage 0.45 0.17 0.45 0.45 v Vee =475V Vge = —10.5V
*Voirr = 2.0V lop =141 mA
Vou Output High Voltage 2.9 30 33 29 v Voe =475V Ve = —95V
Vo = 1.0V loy=—02mA
leex Output Leakage Current 80 100 200 uA Vo =475V Vee = —10.5V
Ve = 1.0V Vepy = 5.25V
lse Output Shorted Current -13 —-31 —-14 -215 -32 —13 =31 mA Vee =50V Vee = —10V
Ve = 1.0V Vie =0V
Ir(EnABLE) Enable Input 5 10 LA Voc =475V Vge = —105V
Leakage Current S, =475V Ve =40V
Te(enABLE) Enable Input —15 —96 —15 —15 mA Vee =525V Vgg = —9.5V
Forward Current S, =0V Ve=0V
Te(4 nputy + Input —26 —1.67 —24 —23 mA Ve =5.0V Ve =—10V
Forward Current ~ Input = Gnd Ve=0V
Ve inputy — Input —-29 —1.87 =27 —-26 mA Voo, S35 =50V Vge=—10V
Forward Current + Input=Gnd  Ve=0V
ViLEnasLE) Input Low Voltage 1.2 14 10 0.85 v Vee =50V £59%
Ve = —10V £5%
Vi Differential Input 10 20 10 15 20 10 20 v Vee =50V £5%
Threshold Voltage Vge = —10V £5%
Veu Common Mode Voltage —7.5 =12 475 \ Vee =50V Vg = —~10V
*Vope=1.0Vor2.0V
R5002 Terminating Resistance 91 130 185 Q
lce 5V Supply Current 13.7 229 mA Vee =525V Ve = =105V
S;, ++Inputs = 5.25V, —Inputs = 0 V
lee —10V Supply Current —6.5 —11.1 mA Vee =525V Vge = —105V
S,, +Inputs = 5.25V, —Inputs =0 V
toas Turn-off Time 38 100 ns Vee =50V Ve = =10V
Vi 0=—3.0V,R =3.9k2, C =30pF
toa Turn-on Time 35 100 ns Vee =50V Ve =—10V
Vi 0-3.0V, R =039k, G, = 30pF
*Vpee is @ differential input voltage referred from A+ to A— and from B+ to B—.
SWITCHING TIME TEST CIRCUIT WAVEFORMS
Vee A N
. Vin 3.0v : : ! |
“ : : e
‘Nm— Vour ov- - :
- CL | |
= ouT

STANDARD USAGE

DRIVER SYSTEM

LOGIC

LINE DRIVER

RECEIVER SYSTEM

uA9622 LOGIC
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FAIRCHILD LINEAR INTEGRATED CIRCUIT ¢ uA9622

Vg - OUTPUT LOW VOLTAGE - mW

Vour - OUTPUT VOLTAGE - VOLTS

- TURN CN TIME - ns

-

OUTPUT LOW VOLTAGE
VERSUS
OUTPUT LOW CURRENT

o e
a5
20
20
150
N
100 —Q"""
N
v“ﬁ“
50 e
Vee Lsov
0 5.0 10 15 2
lop = OUTPUT LOW CURRENT -mA
Vout - Voirr TRANSFER
CHARACTERISTICS
5.0
Vee s.ﬁvN
. Vog 50V
Vg 4.5V
3.0
20 il =QI 7
I
>H S
1.0
0 =t
L 12 14 1.6 18 20
Vpyeg - DIFFERENTIAL INPUT VOLTAGE - VOLTS
TURN ON TIME VERSUS
AMBIENT TEMPERATURE
100 [V =50V
cc
e L]

LOAD A: Ry = 50002 C| = 500F V, = 5.0
80 {LOAD B: R = 3909 C, = 300F V, = 5.0
LOAD C : Ry = 2009 C = S0pF V= 3.0

60
. L] J R B

~L0Ap 4

40 -
LOAD C L0AD B fr—

20

0 |

-60 20 0 2 60 100 140

Tp - AMBIENT TEMPERATURE - °C

TYPICAL ELECTRICAL CHARACTERISTICS

Vouyr - OUTPUT VOLTAGE - VOLTS Vou~ OUTPUT HIGH VOLTAGE - VOLTS

tpd‘,TURN OFF TIME - ns.

3.0

2.0

OUTPUT HIGH VOLTAGE
VERSUS
OUTPUT HIGH CURRENT

—
| Ve - 1o
Tp®25°C
\\
\\
NN 4
N 5
NF
2 \\\
@ D LN
P\\ N
) N
&
<o) N
‘% \\\
[ NN
0 05 L0 LS 20 25 3.0

Iy - OUTPUT HIGH CURRENT - mA

OUTPUT VOLTAGE
VERSUS
COMMON MODE VOLTAGE

Vee * 5.0V Vg = -lov

Vi 10V

I 2050

-20 -12 -4.0 0 4.0 12 2
Ve - COMMON MODE VOLTAGE - VOLTS

TURN OFF TIME VERSUS
AMBIENT TEMPERATURE
Veg #5-0v

Vgg = 10V l | I l l

LGAD A: Ry = 5002 C = S0pF V) = 5.0
LOAD B: Ry * 3.9k2 C|. = 30pF V) * 5.0V T— 1~ —
LOAD C: Ry = 20097 €= SUF vy = 2.0V

|
I
i
1
! |
|

|
—

10ADB | AT L R |
— === (ON
//
=

Tp - AMBIENT TEMPERATURE - C

11N - INPUT CURRENT - mA

Pp - POWER D1SSI PATION - mW

Vou - OUTPUT VOLTAGE - VOLTS

LOGIC LEVELS VERSUS
AMBIENT TEMPERATURE

35 I
—T] Vo @ Vo * -0-2mA
3.0
2.5
2.0
L2 Voo = 4.5V
Vee * -1V
1.0
0.5
TYPICAL Vg, @ gy = 12.4mA [ —
0 T T
60 -40 -20 0 20 40 60 8 100 120 140
T4 * AMBIENT TEMPERATURE  °C
INPUT CURRENT VERSUS
INPUT VOLTAGE
R :
Lvge-- y
T el | A
K
7 - INPUT
0
2.0 //
v
-4.0
-6.0 L

-12 -8.0 -4.0 0 4.0 8.0 12
V) - INPUT VOLTAGE - VOLTS

POWER DISSIPATION VERSUS
AMBIENT TEMPERATURE

300
250
200
| Pp@ Ve 55V Vg -V
—
150 Py @ Ve = 5.0V Vgg = 10V 3
—r Tl
— It
100 - »
Py @ Ve =45V Vg = 9.0V T~
50
0
-60 20 020 60 100 140

T - AMBIENT TEMPERATURE - °C
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HA9624 - yA9625

DUAL TTL, MOS INTERFACE ELEMENTS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The nA9624 is a dual two-input TTL compatible interface gate
specifically designed to drive MOS. The output swing is adjustable and will allow it to be used as a data
driver, clock driver or discrete MOS driver. It has an active output for driving medium capacitive loads.

The uA9625 is a dual MOS to TTL level converter. It is designed to convert standard negatige MOS
logic levels to TTL levels, The nA9625 features a high input impedance which allows preservation of
the driving MOS logic level.

Both the uA9624 and uA9625 are available in the 14-pin Ceramic Dual In-Line Package and the
1/4 x 1/4 Flatpak.

NOTE: The TTL and MOS devices manufactured by Fairchild Semiconductor are considered as
positive TRUE logic (the more positive voltage level is assigned the binary state of ‘1’ or TRUE).
Following M| L-STD-8068 logic symbol specifications, the uA9624 is represented as a NAND gate and
the uA9625 as a non-inverting buffer. This convention {(of assuming MOS as a positive TRUE logic)
has not been uniformly accepted by the industry; therefore, it is necessary to note that with negative
TRUE MOS logic {the more negative voltage level is assigned the binary state ‘1"’ or TRUE), the
uA9624 acts as an AND gate and the uA9625 as an inverter.

e TTL COMPATIBLE INPUTS/OUTPUT
e MOS COMPATIBLE OUTPUT/INPUTS
e LOWPOWER

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature {Ambient) Under Bias —55°C to +125°C
V¢ Pin Potential to Ground Pin Vpp to +10 V

Voltage Applied to Outputs for High Output State (uA9624)
Voltage Applied to Outputs for High OQutput State (LA9625)

Vpp to +Vg value
—0.5 V to V¢ value

input Voltage (D.C.) (uA9624) —05Vto+b5V
Input Voltage (D.C.) (1A9625) Vee to Vpp
VpD Pin Potential to Ground Pin —30 V to +0.5 V
Vpp Pin Potential to Tap Pin (vA9624) —30 Vto+0.5V
VTAP Vce 0.5 V
Internal Power Dissipation (Note 3)

Ceramic DIP 670 mW

Flatpak 570 mW
Lead Temperature (Soldering, 60 seconds) 300°C

ORDER INFORMATION — Specify UGA9624XXX and UBA9625XXX for 14-pin TO-116 Dual
In-Line Package or U3I19624XXX and U319625XXX for 14-pin Elatpak where XXX is 51X for the
—55°C to +125° C temperature range, or 59X for the 0°C to +75° C temperature range.

+A9624 uA9625
1 —Jlenp Vee |— 14 1 — GND Vee— 14
2 —{nNc TAP|— 13 2 — — 13
3 — NC|— 12 3 — L— 12
Vg | | A
o 7 —
6 ——T o 6 — -— 9
7 — Vop L—ﬂs : 7 — Vop — 8

TYPICAL DUAL IN-LINE PACKAGE
In Accordance With
JEDEC (T0-116) Outline

NOTES:

All dimensions in inches

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

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

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

Leads are tin-plated kovar

Package weight is 2.0 grams

FLATPAK

in accordance with JEDEC (T0-86) outline
14 Lead CERPAK

——d et 1 :.l ‘
e ——
- 260
m—— m-T 240
== F——— 050

ol e=———f 7 8 === R ‘
018 1 [ | S —

e
I’"ma L wo__l
250 250

o |
e B

025 065
v 050

NOTES:

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

Notes on following page.
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| FAIRCHILD LINEAR INTEGRATED CIRCUITS * nA9624

TABLE | —
ELECTRICAL CHARACTERISTICS (T, = —55°C to -+125°C, Vo = 5.0 V £10%)
LIMITS
SYMBOL CHARACTERISTICS —55°C +25°C +125°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX
Vou Output High Voltage —1.0 —10 —05 —-1.0 Volts [Vee =45V, Vpp = —28V, Vi, =0V
fop = —10 yA
Vonz Output High Voltage +3.5 +35 +4.0 +35 Vee =55V, Vpp=—20V, V;,, =55V
Inputs at threshold voltages (V) I, = —10zA
Voo Output Low Voltage See Note 1 Volts {Voc =45V, I, =10mA, Vy, = —15t0 —28V
@V 0<Viep <Vee  (Note 2)
Vig Input High Voltage 2.1 19 1.7 Volts {Guaranteed input high
’ o threshold for all inputs
Vi Input Low Voltage 14 11 0.8 Volts |Guaranteed input low
threshold for all inputs
Ie Input Load Current —1.40 —1.25 —1.13 mA Ve =55V, Ve =04V
Vpp = —11to —28V
I Input Leakage 20 2.0 5.0 A (Vo =55V, Vp =40V
Current , Vpp = —11t0 —28V
leex Output Leakage 50 A Ve =55V, Vi,\(p =0V
Current Vpp = —28V, Vo ; =0V
lsc Output Short —-12 -31]-14 —-32 1 —-11 -28 mA Vo =45V, Vi,p =0V, V=0V
Circuit Current Vpp = —11V, Vo = —11V
lyee Ve Supply Current 6.1 mA Voo =55V, Vyp = —15V, Vi, =0V
Inputs Open
lyax Max. Current 10 mA Ve =10V, Vpp = —30V, Inputs Open
Vigp=0V
tas Switching Speed 190 250 ns  |[Vec =5.0V, See Figure 2
toa Switching Speed 50 100 ns Vop = —13V, V;,, =0V
NOTES

1. Max =Vpp +1.0 V over Temperature Range. Typ = Vpp +0.2 V over Temperature Range.

2. At no time shall the voltage from Vpp to VT ap exceed 30 volts. See Absolute Maximum Ratings on Page 1.

3. Rating appiies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mW/°C for the Ceramic DIP and 7.1 mW/°C for the
Flatpak package.

#A9624 SCHEMATIC DIAGRAM

Voo

TH

< <
35ka $15k0

GND
o1

S

4

<

%

13
TTAF

TkQ

{ L
36000 35000 S15ke 35k

GND IN 2
1

—K

<
330

0 O~ ¢ ~=>|—4
Tt out2

? 10kQ
p =>|—Oﬂ
TkQ
5 E —Pp—os
L

VWA~

6kQ

pv4

J3kQ

l,"un

Fig. 1
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA9624

TABLE 1l —
ELECTRICAL CHARACTERISTICS (T, = 0°C to 475°C, Voo = 5.0V £5%)
LIMITS
SYMBOL CHARACTERISTICS 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. | MIN. MAX.
Voui Output High Voltage —-1.0 —1.0 —-05 —-1.0 Volts {Vee =475V, Vpp = =28V, V;,, =0V
loy = —10 pA
Voua Output High Voltage +3.25 +3.25 4-3.75 +3.25 Volts |Vee =525V, Vpp = =20V, V;,, =525V
'OH = —10 ,uA
Inputs at threshold voltages (V, orV )
Voo Output Low Voltage See Note 1 Volts (Voe =45V, I =10mA, Vy, = —11t0 —28V
@o0< VTAP < Vcc (Note 2)
Viy Input High Voitage 20 1.9 1.8 Volts | Guaranteed input high
) threshold for all inputs
Vi Input Low Voltage 1.2 1.1 0.95 Volts | Guaranteed input low
threshold for all inputs
I Input Load Current —1.32 —1.25 —120 | mA |Vo =525V, V. =045V
I Input Leakage 5.0 5.0 10 A Vo =525V, V; =45V
Current
feex Output Leakage 100 A Vee =525V, Vi =0V
Current Vpp = —28V, Vo =0V
lsc Output Short -12 —-31|-14 -32|1-12 -31 mA (Vo =475V, V., =0V, V=0V
Circuit Current Vpp = =11V, Vo ;= =11V
fvee Ve Supply Current 6.1 mA  |Vec =525V, Vpp=—15V, V;,, =0V
Input Open
Iyax Max. Current 10 mA (Voo =10V, Vpp = —30V, V;,, =0V
Input Open
tm| + Switching Speed 190 250 ns Voo = 5.0V, See Figure 2
- Switching Speed 50 100 ns Vop=—13V, V., =0V
TYPICAL ELECTRICAL CHARACTERISTICS » :A9624
OUTPUT CURRENT OUTPUT CURRENT
THRESHOLD VOLTAGE VERSUS VERSUS OUTPUT VOLTAGE VERSUS OUTPUT VOLTAGE
AMBIENT TEMPERATURE (LOW STATE) (HIGH STATE)
3.0 250 0 T T
1. N Ty = 25°C
5 I/A : ficw 5.0 < Vg 5.0V
2.5 200 V;g : -13\/ \ VDD =-13v
= 4 Vin g - p g0 —N
o2 —t— £ £ s
§ \-\‘ & 150 ‘5
g1s S ERNE / / Z-za
§ 1.0 ,VI\L\ % " / % ]
g T 2 z
= = =30
50
0.5 | / e .
0 -40
5 -5 0 B 50 5100 125 B2 -1 -0 9.0 8.0 1.0 -6.0 0 -4.0 -8.0 -12 -6
Ty - AMBIENT TEMPERATURE - °C Vi, - OUTPUT VOLTAGE - VOLTS Vg - OUTPUT VOLTAGE ~ VOLTS,
POWER DISSIPATION VERSUS SWITCHING TIME SWITCHING TIME VERSUS
- AMBIENT TEMPERATURE VERSUS LOAD CAPACITANCE AMBIENT TEMPERATURE
b Vg -5-5V w0 ,TA=‘25°C / o
50 Yoo B 1000 -532 5'?)‘6 Y 20 o
g HVTap = OV S
) €800 A 2
E @ d i
z GATE ON = s = &
g » ] = %m / y %
B ;m -~ [ ;2“0 =
o 4
g |
E o ) ®
FALLTLME . tpa~
, ATE OFF \ tod T \ \ﬁN
55 % 0 % 50 75 10 I 0 200 400 600 800 1000 5 5 0 B 50 100 15

T, = AMBIENT TEMPERATURE - °C

C| - LOAD CAPACITANCE - pf

Tp = AMBIENT TEMPERATURE - °c
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA9624 * pA9625

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
#A9624 '

41 .
VccT Tsnn in

1.5V
>c Your >
PULSE GENERATOR 1 9930 :
%1 A9624
. tpd+ — tpd—
REP RATE = 500 kHz ¢
AMPLITUDE =3V -6.0V
PULSE WIDTH = 1us I v
t, t,<10ns C= 15pf = ouT
TESTS . CONDITIONS
Ty Vee Voo Tap
tpd+,tpd_ (°C) (Volts) (Volts) Voltage v
25 5.0 —-13 0
Fig. 2
LOADING RULES:
1 AG624 1 A9625
N1 o Iy =+ 210 A
< ).—__ 3/1
11
*
*The extender pin allows the number of inputs to be extended by adding diodes or the DTuL 933 extender.
**Fan out into MOS is limited only by MOS leakage currents.
APPLICATION:
[ TTLLOGIE | | MOSLOGIC | | TTLLoGKE |
| | |
| =D ’l:jD: | L, L Do— :
|
! = huagezs | | %hA%25 | |
| |
b e — 4 N | U |
CLOCK DRIVING (using a high capacitance drive scheme)
TYPICAL SWITCHING TIMES
" VERSUS LOAD CAPACITANCE
20
180 :_TQR_‘M
VIN . 160
1.5V L0
= m_ ) —
B W
203015 = —»‘ =—DELAY TIME = &
Y, 1 A9624 l 4—15—»| |«— RISE TIME Hid RISE TIRE
- 90% 6 ——
Ve 5V Vout L , I © :E_LTL‘W [
Voo© -2V FDHG OR 0 o
Viap = OV EQUIVALENT Vout | ° a
. 0
—»| |«—FALL TIME ; = 400 p - p

CAPACITIVE LOAD - pF
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA9625

TABLE |1l —
ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0 V £109%)
LIMITS
SYMBOL CHARACTERISTICS —55°C +25°C +125°C | UNITS CONDITIONS
MIN. MAX. [ MIN. TYP. MAX. [MIN. MAX.

Vou Output High Voltage 25 26 25 Volts | Voo =45V, g, = —60 A

Vpp = —11V

: Inputs at threshold voltages (V)

Voo Output Low Voltage 05 ' 05 05 Volts | Ve =55V, I5, =15mA

Vee =45V, Ig, =12mA

Vop = —11V

Inputs at threshold voltages (V,,)
Vig input High Voltage -3.0 -3.0 -30 Volts | Guaranteed input high

threshold for all inputs
Vi Input Low Voltage —9.0 —-9.0 —9.0 Volts | Guaranteed input low

threshold for all inputs
I Input Load Current 210 210 210 kA Vee =50V, Vp= =30V, Vyp = —13V
leex Output Leakage Current 50 uh Vee =V =45V, Vpp = —13V
lveet Supply Current 48 mA Ve =55V, Vjp=—15V, V= —10V
lveen Supply Current 21 Vee =55V, Vpp=—15V, V=0V
Tvop Voo Supply Current —9.0 ' mA | Voo =55V, Vpp = —15V

Input open or gnd .
Iviax Max. Vp, Supply Current —~25 mA Vee =80V, Vyp= =20V, V =0V
toas Switching Speed 55 100 ns Voe =50V, Vpp = —13V
tpd_ Switching Speed o 90 150 ns See Figure 4

#A9625 SCHEMATIC DIAGRAM

R L

10k Q

ouT 1 0UT 2
IN1

22kQ l,

3kQ

IN 2

22kQ
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * nA9625

TABLE IV — ‘
ELECTRICAL CHARACTERISTICS (T, = 0°C to +75°C, Vo = 5.0 V +5%)
LIMITS
SYMBOL CHARACTERISTICS 0°C . 425°C +75°C UNITS CONDITIONS
MIN. MAX. | MIN. TYP. MAX. |MIN. MAX.

Vou Output High Voltage 25 2.6 25 Volts | Vo =475V, loy = —60 A

Vpp = —11V

Inputs at threshold voltages (V,,,)
Voo Output Low Voltage 0.5 0.5 0.5 Volts | Voo =525V, I, =152mA

Vee =475V, 15, =133 mA

Inputs at threshold voltages (V)
Viu Input High Voltage -3.0 -3.0 -3.0 Volts | Guaranteed input high

threshold for all inputs
Vi Input Low Voltage —9.0 —9.0 —9.0 Volts Guaranteed input low

threshold for all inputs
Ie Input Load Current 210 210 210 LA Vee =50V, Ve = =30V, Vy, =—13V
leex Output Leakage Current 100 #A | Voo =Vegy =475V, Vpp = —13V
lyeel Supply Current 4.3 mA Vee =525V, Vpp = —15V, V| = —10V
lveen Supply Current 21 mA Vee =525V, Vpp = —15V, V=0V
lvop Vop Supply Current —-9.0 mA Vee =55V, Vo =—15V

' Input open or gnd

hax Max. V;,, Supply Current —25 mA Ve =80V, Vo =—-20V, V=0V
bt Switching Speed 55 100 ns Vee =50V, Vo = —13V
tpd_ Switching Speed 90 150 ns See Figure 4

THRESHOLD VOLTAGE VERSUS
AMBIENT TEMPERATURE

TYPICAL ELECTRICAL CHARACTERISTICS ¢ 1A9625

POWER DISSIPATION VERSUS
AMBIENT TEMPERATURE

SWITCHING TIME VERSUS
AMBIENT TEMPERATURE

6 I

B0 § 0 160

5 e v

B V)| THRESHOLD — g @ =

-6.0 u T = w12

E V| H THRESHOLD .E ON = |

< T~ z 30 g

z S OFF — = L1

g0 g —~—t | 5 o0 gt =1

2 0 H par | L

£ s -

-2.0 g 0 L)
0 L 0 L 0 L
-55 -2 0 5 50 B0 15 -55 -2 0 % 50 75 00 15 -55 -2 0 5 50 75 100 125
Ta- AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C TA - AMBIENT TEMPERATURE - °C
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

REP RATE = 500 kHz VIN .
AMPLITUDE = —10V Vee I R—y
PULSE WIDTH — 1.0 s :
t, t;=20ns

R
. tpd- - tpd +
PULSE J v
GENERATOR 1A9625 ouT Vour —— —
T — N‘ - 1.5V

TESTS CONDITIONS
Ta Vee Voo R
b toas (°C) (Volts) (Volts) (k)
25 5.0 —13 3.75
Fig. 4
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pA9644§

DUAL HIGH-VOLTAGE, HIGH CURRENT DRIVER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA9644 is a Dual 4-Input NAND Gate whose output can sink
500 mA in the lfow state, and maintain 30 volits in the high state. The outputs are uncommitted
collectors in a Darlington configuration which have typical saturation voltages of 0.8 volts at low
currents.and 1.2 volts at 500 mA. The inputs are TTL Compatible and feature input clamp diodes. The
input fan-in requirement is typicatly 1/2 a normal DTL Unit Load. An input strobe common to both
gates is provided, and an expander input node on each gate is available for input diode expansion.
Separate ground pins are provided for each gate to minimize ground pin offset voltages at high
current levels.

500 mA CURRENT SINKING CAPABILITY

OUTPUT VOLTAGES UP TO 30 VOLTS

LOW AVERAGE POWER, TYPICALLY 30 mW PER GATE
HIGH SPEED, TYPICALLY 50 ns DELAY TIMES

TTL COMPATIBLE INPUTS

INPUT CLAMP DIODES

LOW FAN-IN LOADING REQUIREMENTS

COMMON STROBE INPUT

EXPANDER NODE FOR INPUT DIODE EXPANSION

ABSOLUTE MAXIMUM RATING

Storage Temperature —65°Cto +175°C
Temperature (Ambient) Under Bias —55°C to +125°C
Vcc Pin Potential to Ground Pin —05Vto+80V
Input Voltages (D.C.) —0.5V to+55V
Voltage Applied to Qutputs {Output High) See Safe Area —0.5V to+30 V
Output Current {D.C.) (Output Low) 640 mA
Internal Power Dissipation (Note) 730 mW
Lead Temperature (Soldering, 60 seconds) 300°C
NOTE

Rating applies to ambient temperatures up to 70°C. Above 70°C derate linearly at 8.3 mW/°C for

the Ceramic DIP

ORDER INFORMATION — Specify U7B9644XXX for 16-pin Dual In-Line Package where XXX is
51X for the —55°C to +125°C temperature range, or 59X for the 0°C to +75° C temperature range.

PHYSICAL DIMENSIONS
16 Lead MSI Dual In-Line

- 785_
785

8 1
025 R
291 o

J,,, 9 16
‘J Lo%
045
310
290
+—
2 .
| seating

I T Flane 011

41 I=-.015
165 110 037+ _|l.020 375,
100 .090 027 016 NOM
TP

STANDOFF
WIDTH

NOTES:

All dimensions in inches

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

They are purposely shipped with “positive”
misalignment to facilitate insertion

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

Leads are tin plated kovar

Package weight is 2.2 grams

*The 8;; dimension does not apply to

the corner leads

Fig. 2

LOGIC DIAGRAM

10

11 -——_———I

L E—

13 9

14 I 8

18 onb

3 — S—

4 1

5 l 16

e 1 /]

) GND Vee=7
Fig. 1

CONNECTION DIAGRAM

1 [ ano ] 1e

COMMON

2 O STROBE [ 45
3 Ej ‘J——:l 1
4 [ [] 13

5 [ ] 12
6 [ ,_.-——:ln

7 E Vee j 10
8 [Jano (] o
Fig. 3
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA9644

ELECTRICAL CHARACTERISTICS (T, = —55°C to +125°C, Vo = 5.0V +10%)

LIMITS
SYMBOL | CHARACTERISTIC _ ~55°C +25°C +125°C UNITS CONDITIONS
: MIN. MAX. [MIN. TYP. MAX. |MIN. MAX v

Vo Output Low Voltage 1.7 125 15 15 | Volts |Vec =45V, Ig =500mA, Inputs =V,

‘ 08 1.0 Volts |V =5.0V, I, =100 mA, Inputs =V,
leex Output Leakage Current <1.0 200 500 | wA Voo =55V, Vo =30V, V=V,
I Input Reverse Current <10 20 50 | wA Vee =55V, V=45V, Other Inputs = Gnd
le Input Forward Current —0.75 —0.18 —0.75 —0.75| mA Vee =55V, V=04V
Irs Strobe Reverse Current <10 40 10 rA Vee =55V, V=45V, Other Inputs = Gnd
Ies Strobe Forward Current -15 —036 —1.5 —15 | mA |Voe=55V, V=04V
lex Expander Node Forward Current —268 -39 mA V=55V, V=04V
lee Vcc Current (Gate On) 204 30 mA Ve =55V, Inputs = Open
lax Max. V- Rating 70 12 mA  |Voe =80V, Inputs = Gnd
Ve, Input Clamp Diode Voltage —08 —15 Volts |Vee =45V, || = —10mA,

Other Inputs = Open

Vi Input Low Voltage 13 1.1 1.0 0.7 | Volts | Guaranteed Input Low Threshold
Viy Input High Voltage 23 21 17 19 Volts | Guaranteed Input High Threshold
toas Propagation Delay 50 100 ns Vee = 5.0V, C =40 pF,
tpd_ Propagation Delay 50 100 ns R, =75%21t0 +30V (See Fig. 3)

ELECTRICAL CHARACTERISTICS (T, = 0°C to 475°C, Vo = 5.0 +5%)

LIMITS

SYMBOL | CHARACTERISTIC 0°C +25°C +75°C UNITS CONDITIONS
MIN. MAX. [MIN. TYP. MAX. [MIN. MAX

VoL Output Low Voltage 1.6 125 15 15 | Volts |V =475V, |5 =500mA, Inputs =V,

08 10 Volts | Voc =50V, Ig =100 mA, Inputs =V,
lcex Output Leakage Current <10 250 500 | wA Vee =525V, Vi =30V, V=V,
I Input Reverse Current <1.0 50 10 uA Voc =525V, V=45V, Other Inputs = Gnd
I Input Forward Current —0.75 —0.18 —0.75 —0.75| mA Voo =525V, V=045V
Ias Strobe Reverse Current <10 10 20 uA Vee =525V, V=45V, Other Inputs = Gnd
Ies Strobe Forward Current ~15 —036 —15 =15} mA V=525V, V=045V
Iy Expander Node Forward Current | —268 —3.9 mA |V =525V, V=045V
lec Vcc Current (Gate On) 204 30 mA (Voo =5.25V, Inputs = Open
luax Max. V. Rating 70 128 mA Voo =80V, Inputs = Gnd
Ves {nput Clamp Diode Voltage —08 —15 Volts Vee =475V, |y = —10mA,

Other Inputs = Open

Vi Input Low Voltage 0.85 1.1 08 0.75 | Volts | Guaranteed Input Low Threshold
Viy Input High Voltage 2.2 2.1 1.7 2.1 Volts | Guaranteed Input High Threshold
tpd + Propagation Delay 50 200 ns Vece = 5.0V, C_ =40 pF,
toa— Propagation Delay 50 200 ns R =75Qt0 430V (See Fig. 3)
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * nA9644

Voyr = OUTPUT VOLTAGE - VOLTS Vo, - OUTPUT LOW VOLTAGE - VOLTS

I - SUPPLY CURRENT - mA

S

b

~

g
°

e
o

e
o

e
S

e
N

o

TYPICAL ELECTRICAL CHARACTERISTICS

OUTPUT LOW VOLTAGE VERSUS
INPUT LOW CURRENT

by~ asc

T
Vgt 45V

o

100 200 300 400

lop = INPUT LOW CURRENT - mA

OUTPUT VOLTAGE VERSUS
INPUT VOLTAGE AND
SUPPLY VOLTAGE

T 5°C
Ve *5.0V
Ry = 2,060
V[ *5.0¢

Vi = 5.5V
6VCC TV Y

L/TSEET

N
N

0.4 0.8 1.2 16

Viy - INPUT VOLTAGE - VOLTS

2.0

SUPPLY CURRENT VERSUS
SUPPLY VOLTAGE

T T
PER PACKAGE

NPUTS OPEV

A

INPUTS GROUNDE

N

//»/

2.0 4.0 6.0 8.0

Vg - SUPPLY VOLTAGE - VOLTS

10

SAFE AREA CURVE

1.0

ol
S

e
S

Il
-

AN

N

I¢ - COLLECTOR CURRENT - AMP

N
N

e
~

ey

~

0 50 0 B 2 3 » » &
Vg “COLLECTOR TO EMITTER VOLTAGE - VOLTS

OUTPUT VOLTAGE VERSUS
INPUT VOLTAGE
AND TEMPERATURE
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| R, - 2k
Vit 5.0v

8

2.08
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~

0S4
e

Vour - OUTPUT VOLTAGE - VOLTS

T | 0,620

=
o o
—

\

i

0 0.4 0.8 1.2
¥ Vi - INPUT VOLTAGE - VOLTS

16 2,0

SUPPLY CURRENT VERSUS
AMBIENT TEMPERATURE

—
Ve *5.0V [T
|- WITH NO LOAD PER PACKAGE

L1 INPUTS OPEN

8.0

INPUTS GROUI

4.0

* 1¢C - SUPPLY CURRENT - mA

=55 0
Ty, = AMBIENT TEMPERATURE - °C

> »

PROPAGATION DELAY VERSUS
AMBIENT TEMPERATURE

OUTPUT LOW VOLTAGE VERSUS
AMBIENT TEMPERATURE

2.4

_vc!q.sl/
2,0 |- oL =500 mA
e
g
¢ L6
g L
€. ———
z
5
5 Y]
2o
0
55 0o [ 7]
Tp - AMBIENT TEMPERATURE -°C
COLLECTOR CUTOFF CURRENT
VERSUS INPUT VOLTAGE
o8 Tp 25 ,
< o7 fVecm 3V
£ Vi T RV ’
g 0.6 I
g 0.5
§ 0.4
?5 0.2
= 0.1 /
0
0 0.4 0.8 L2 16 2.0
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»
15 |_Vee =50V l
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Lol /
b
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5, J
]
? 5.0
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S0 0 L0 3.0 5.0 1.0 9.0
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LY — 1600 T T 1T
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * uA9644

Fig. 3 — SWITCHING CIRCUIT AND WAVEFORMS

INPUT
PULSE

4.0v

Input Requirements: R=75Q
Frequency = 100 kHz C . =40pF
Amplitude 3 #0.1V
Pulse Width ~ 500 ns .
Rise Time < 10ns
Fall Time < 10 ns
APPLICATIONS
+V
Surge Limiting
Resistors

1L

D,

lop SS00mMA=Nely; +Nels, ..

“"MULTIPLE LAMP DRIVING

—l+ +V . RCOIL (min) Imax
28V 280 100 mA
24V 160 150 mA

CLAMP DIODE 2: 3! I ~ RELAY 18V 57Q 300 mA
15V 35Q 400 mA
12V 22Q 500 mA

6V 100 500 mA
5V 8q 500 mA

L

} :

The clamp diode must be capable of keeping
the uA9644 within its SAFE AREA. The
clamp diode must handle all the coil current.

RELAY DRIVING
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CA3018-CA3018A-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 integrated 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. Exceilent 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.

o PRECISION MONOLITHIC MATCHING
o DESIGN FLEXIBILITY
e CUSTOM APPLICATIONS

" “ 2 15 4
9 Qg Q; Q
Qq 8 1 14
2 1
3
8 5
[ Qq Qg 3 o3 1_%‘ 28
o
7 10 4 6 7 9 0 12 13
SUBSTRATE * SUBSTRATE
ORDER PART NO. ORDER PART NO. ORDER PART NOS.
CA3018/CA3018A CA3036 CA3045/3046/3086
PACKAGE: 5G PACKAGE: b5E PACKAGE: 6A
2 1 12 11 1w 8§ 71 6 5 4
SUBSTRATE @Bsmw
AND CASE g
ORDER PART NO. ORDER PART NO.
CA3026 CA3054
PACKAGE: 5G PACKAGE: G6A

3 4 5 6 7 8
Dg
DA D5
L
1 2 12

9

IS

w

©

Dy
SUBSTRATE

Pe

b M iy
ORDER PART NO. ORDER PART NO.
CA3019 CA3039
PACKAGE: 5E PACKAGE: 5G

PHYSICAL DIMENSIONS

PACKAGE 5E
370
335 P T gy DA
305 O i i T -
040 || v
i . 185
MA‘X: ' 165

T - *smmc
,040T PLANE
10 LEADS MAX.
019
o1 DA [ﬂ]ﬂ”ﬂﬂﬂﬂ 500 MIN

M)
G
. J
PN \/ INSULATING STANDOFF-
034 SHAPE MAY VARY

028 029

PACKAGE 6A

PACKAGE 5G
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3018/CA3018A

e MATCHED MONOLITHIC GENERAL PURPOSE e WIDE OPERATING CURRENT RANGE .
TRANSISTORS e CA3018A PERFORMANCE CHARACTERISTICS CONTROL-
o hfg MATCHED +10% LED FROM 10 uA TO 10 mA
® Vg MATCHED £2 mV CA3018A (£6 mV CA3018) e LOW NOISE FIGURE — 3.2dB TYPICAL AT 1 kHz
e OPERATION FROM DC TO 120 MHz e FULL MILITARY TEMPERATURE RANGE CAPABILITY
(-55 TO +125°C)
EQUIVALENT CIRCUIT
1 12
APPLICATIONS
® General Use in Signal Processing Systems in DC Through VHF i %
Range Q4
® Custom Designed Differential Amplifiers 2 1
®  Temperature Compensated Amplifiers 8 5
6 Q Q 3
5 % 4
ABSOLUTE MAXIMUM RATINGS SUBSTRATE *
Power Dissipation (Note 1) CA3018 CA3018A
Any One Transistor 300 mW 300 mW
Total Package 450 mW 450 mW
Temperature Range
Operating Temperature —55°C to +125°C —55°C to +125°C
Storage Temperature —65°C to +200°C —65°C to +200°C
The following ratings apply for each transistor in the device:
Collector-to-Emitter Voltage, VCEQ 15V 15V
Collector-to-Base Voltage, VCBO 20V 30V
Collector-to-Substrate Voltage, Voo (Note 2) 20V 40V
Emitter-to-Base Voltage, VEBQO 5V 5V
Collector Current, Ic 50 mA 50 mA
ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise spetified)
PARAMETER CONDITIONS MiN. TYP. MAX. MIN. TYP. MAX UNITS
CA3018 CA3018A
Coliector-Cutoff Current IcBO Veg= 10V, Ig=0 0.002 100 0.002 40 nA
Collector-Cutoff Current . ICEO Vce=10V,ug=0 See Curve 5 See Curve 0.5 HA
Collector-Cutoff Current Darlingt’on Pair ICEOD Vcg=10V,1g=0 5 HA
Collector-to-Emitter Breakdown Voltage V(BRJCEO ‘c=1mA,Ig=0 L 15 24 15 24 A
Collector-to-Base Breakdown Voltage V(BR)CBO Ic=10uA, IE=0 20 60 30 60 \
Emitter-to-Base Breakdown Voltage V(BR)EBO IgE=10uA, Ic=0 5 7 5 7 \
Collector-to-Substrate Breakdown Voltage V(BR)CIO Ic=10uA, I =0 20 60 40 60 \
Collector-to-Emitter Saturation Voltage VCES Ig=1mA,lIc =10 mA 0.23 0.23 0.5 \
Ic=10mA 100 50 100
Static Forward Current Transfer Ratio hEg Vecg=3V.{ Ic= 1 mA 30 100 60 100
. Ic=10uA 54 30 54
Magnitude of Static-Beta Ratio _ - -
(Isolated Transistors Q1 and Qp) Vee=3V.lci=lc2 =1 mA 09 0.97 09 0.97
Static Forward Current Transfer Ratio h . v —3v Ic=1maA 1500 5400 2000 5400
Darlington Pair (Q3 & Qg) 'FED - Ic = 100 A 1000 2800
' - lg= 1mA 0.715 0.600 0.715 0.800
Base-to-Emitter Voltage VBE Vcg=3V { Ig=10mA 0.800 0.800 0.900 \
Input Offset Voltage {VBE1 l Vce=3V,lIg=1mA 0.48 5 0.48 2 mV
VBE,
Temperature Coefficient: Base-to- 1AV gEg! _ _ °
Emitter Voltage Qq, Qp AT Ve =3V, Ig=1mA -1.9 -19 mV/°C |
Base (Qg)-to-Emitter (Qq) VBED Veg = 3V tE =10 mA 1.46 1.46 1.60 v
Voltage-Darlington Pair {Vg.q) CE IE= 1mA 1.32 1.10 132 150
Temperature Coefficient: 1AVgED!
Base-to-Emitter Voltage T Vce=3V,Ig=1mA 4.4 4.4 mV/°C
Darlington Pair-Q3,Q4
Temperature Coefficient of \VBE ‘VBE2| Vece=+6V,VEg=-6V, ' o
Input-Offset Voltage _1AT_~ 10 10 uvire

NOTES
1. Derate at 5 mW/° C for T, > 85°C.

2. Substrate must be connected to the most negative voltage to maintain normal operation.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3018/CA3018A

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

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
. . f=1kHz, Vcg=3V, Ic=100 LA
Low Frequency Noise Figure NF i 3.25 dB
Source resistance = 1 k2
Low-Frequency, Small-Signal Equivalent Circuit Characteristics:
Forward Current-Transfer Ratio hfe 110
Short-Circuit Input Impedance hj 3.5 k Q
freutt nput fmp ' f=1KHz,Vgg=3V,Ic=1mA
Open-Circuit Output | mpedance hoe ; 15.6 umho
Open-Circuit Reverse Voltage-Transfer Ratio hre 1.8x10—4
Admittance Characteristics: '
Forward Transfer Admittance Yte 31-j1.5 mmho
Input Admittance Y; 0.3+ 0.04 mmho
P . ' f_qMHz VeE=3V,Ic=1mA )
Output Admittance Yoe 0.001+j 0.03 mmho
Reverse Transfer Admittance Yye See Curve mmho
Gain-Bandwidth Product fT VCe=3V,Ic=3mA 300 500 MHz
Emitter-to-Base Capacitance Ceb VEp=3V,Ig=0 0.6 pF
Collector-to-Base Capacitance Ccl Veg=3V,ic=0 0.58 pF
Collector-to-Substrate Capacitance Ccl Vg1=3V,Ic=0 2.8 pF
TYPICAL PERFORMANCE CURVES
COLLECTOR-TO-BASE CUTOFF COLLECTOR-TO-EMITTER STATIC FORWARD CURRENT-
CURRENT VERSUS AMBIENT CUTOFF CURRENT VERSUS TRANSFER AND BETA RATIO
TEMPERATURE FOR AMBIENT TEMPERATURE FOR TRANSISTORS Qq, Q2
EACH TRANSISTOR FOR EACH TRANSISTOR VERSUS EMITTER CURRENT
50 — TE — = 50 5x102 = ‘lg ¥ = 5x102 1o ..ZCE:;:% L@ p
L 4 % 10? // 100 A » 1.0
- 7 ® 5 77 i o
g 7 g ys 4 8% LA
z =15V &
3 = o st 8 "’ = A s é@ ” ,// N I"_F_Eitoa :ﬂz‘ e
& lov .5 g2 » ¢ 1 Thre2 FE1 =
% o ;I ):,/SV 5x10-2 c% ! Vee® m)', - 5x10 1 Eg 5 an ‘// 00 ;
s 74 g o il T “
% 072 P74 5x10 3 g o ,{; 5x10 2 ?E 70‘ /
g : Z :
é‘0_3 2 5x10 4 ‘81072 - 5x10 3 * o
8 S - " CA3018/CA3018A —|
CA3018/CA3018A — /‘ CA3018/CA3018A—]
0! N w03 — S6To0Z eEm oT 07 65 1 2 5 10
0 25 50 7% 100 126 0 25 50 7% 100 125 . - g g - 3

Ta - AMBIENT TEMPERATURE - C

STATIC FORWARD CURRENT-
TRANSFER RATIO FOR DARLINGTON
CONNECTED TRANSISTORS Q3, Qg4

VERSUS EMITTER CURRENT

10,000

T T
Veg=3V

9000 -
TA=25¢C

8
8

7000 ™

g
N,

5000 /

&
8

CA3018’C[A30|E?
|

0 /
01 02 05 1 2 5 10 20

- hggp STATIC FCRWARD CURRENT TRANSFER
RATIO FOR DARLINGTON PAIR

tg - EMITTER CURRENT ~ mA

(Vgg) - BASE — TO - EMITTER VOLTAGE - V

Ta - AMBIENT TEMPERATURE - C

STATIC BASE-TO-EMITTER
VOLTAGE AND INPUT OFFSET
VOLTAGE FOR Q4, Q3 VERSUS

EMITTER CURRENT

09

T 1T

Vee=3V H
[ Ta=25C .
08 4 g
zZ

Vg 1 <
g

w

07 39
L s

5

A / g

ot [
06—~ 2 4
2

| y &

NPUT OFFSET VOLTAGE = IV, veel A d

! = Ve, - Vae,! |/ 5

0. T A 15
1 =

| 1
: —t @
1| casmscazoisa o

! 1 halrira 0

04
001 002 005 01 02 05 1 2 5 10

Ig — EMITTER CURRENT - mA

— BASE-TO-EMITTER VOLTAGE FOR
DARLINGTON PAIR - V

Veeo

Ig — EMITTER CURRENT — mA

STATIC INPUT VOLTAGE FOR
DARLINGTON PAIR Q3, Qg
VERSUS EMITTER CURRENT

1.7

—
Veg=3V

[Ta=25°C
16
16 /
)4
14 A
>
e
1.3
e
CA3018/CA3018A
2 1
0.1 02 0.5 1 2 5 10 20

Ig - EMITTER CURRENT — mA
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3018/CA3018A

Vge, - Vge, - OFFSET VOLTAGE - mv

GAIN-BANDWIDTH PRODUCT (fT)

1000

fr — GAIN BANDWIDTH PRODUCT — MHz

9,e AND bje - INPUT CONQUCTANCE
AND SUSCEPTANCE - mmhos

NOISE FIGURE - dB

OFFSET VOLTAGE

CHARACTERISTIC VERSUS
AMBIENT TEMPERATURE
a T
Veg =3V
1= 0mA __’,//
3 //
2
075
0.50 1.0 mA /
AT o
0.1mA
0.26
A:A:ml| 8/CA3101 8A

0
-76 -50 -25 [ 25 50 75 100 125

Ta - AMBIENT TEMPERATURE - C

TYPICAL PERFORMANCE CURVES

Vgg — BASE — TO.~ EMITTER VOLTAGE - V

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

08 T
N Veg=3V
N
N
08 N N
’ ~N ‘\
07 ’\\\\
NP
. &
\) J,']‘q
06 \\%‘7 N
‘?s\\ ~N
”
4 \
05
CA3018/CA3018A
04 L L L
75 50 -25 0 25 50 75 100 125

Tp — AMBIENT TEMPERATURE - C
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3019

e EXCELLENT DIODE MATCHING — 1 mV TYP.

e LOW REVERSE LEAKAGE CURRENT — 5 mA TYP.

EQUIVALENT CIRCUIT

&

Dy
APPLICATIONS °
e Modulator 3
e Mixer © 2 N
® Balanced Modulator b
® Analog Switch SUBSTRATE %6
e Diode Gate for Chopper-Modulator Applications s ASRE
ABSOLUTE MAXIMUM RATINGS
Power Dissipation
For each Diode 20 mW
Total For Device 120 mW
Temperature Range
Storage Temperature —65°C 1o +200°C
Operating Temperature —55°C to +125°C
Voltage (Note 1) 18V
ELECTRICAL CHARACTERISTICS (For each diode, Tp = 25°C unless otherwise specified)
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
DC Forward Voltage Drop Vg DC Forward Current, I[F = 1 mA 0.73 078
DC Reverse Breakdown Voltage V(BR)R DC Reverse Current, IR = —10 LA 4.0 6.0
DC Reverse Breakdown Voltage Between .
i ] V(BR)R DC Reverse Current, g = —10 uA 25 80 \%
any Diode Unit and Substrate )
DC Reverse (Leakage) Current IR DC Reverse Voltage, VR = —4 V 0.0055 10 MA
DC Reverse (Leakage) Current Between
. . IR DC Reverse Voltage, VR = —4 V 0.010 10 HA
any Diode Unit and Substrate
Magnitude of Diode Offset Voltage
g. . g IVEy - VF, DC Forward Current, Ig =1 mA : 1.0 5.0 mV
{Difference in DC Forward Voltage
Drops of any Two Diode Units)
. . . Frequency, f =1 MHz
Single Diode Capacitance Cp 1.8 pF
DC Reverse Voltage, VR = -2 V
Frequency, f =1 MHz
Diode Quad-to-Substrate c DC Reverse Voltage, VR between
Capacitance Da-1 Pins 2,5,8, or 8 of Diode Quad
and Pin 7 (Substrate) = —2 V
Pin2or6to Pin?7 4.4 pF
Pin5or8toPin7 2.7 pF
Series Gate Switching Pedestal Voltage Vg 10 mV

NOTE

1. Substrate {(Pin 7) must be connected to the most negative potential.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS . CA3019

Cp — DIODE CAPACITANCE - pF Vg — DC FORWARD VOLTAGE DROP — V

CAPACITANCE, PIN 5 OR 8 TO SUBSTRATE (PIN 7) — pF

DC FORWARD VOLTAGE DROP

TYPICAL PERFORMANCE CURVES

(EACH DIODE) VERSUS
TEMPERATURE

[
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DIODE CAPACITANCE
(EACH DIODE) VERSUS
REVERSE VOLTAGE
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3 4

Vg — DC REVERSE VOLTAGE ACROSS DIODE ~ Vv

_DIODE QUAD-TO-SUBSTRATE
CAPACITANCE VERSUS
REVERSE VOLTAGE

Tp=25°C
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CA3019 ——
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2

3 4

Vg — DC REVERSE VOLTAGE BETWEEN PINS
5 OR8 AND SUBSTRATE (PIN 7)

Ig — DC REVERSE CURRENT — nA

CAPACITANCE, PIN 2 OR 6 TO SUBSTRATE (PIN 7) — pF

REVERSE (LEAKAGE) CURRENT
(EACH DIODE) VERSUS
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T T T T
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/
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CA3019 —

n
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DIODE QUAD-TO-SUBSTRATE
CAPACITANCE VERSUS
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o 1
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3 4

VR - DC REVERSE VOLTAGE BETWEEN PIN
20R 6 AND SUBSTRATE (PIN 7)

SERIES GATE SWITCHING

TEST SETUP

BV

AWARWN

" 10mvVP P

OSCILLOSCOPE.
TEKTRONIX TYPE
585 WITH TYPE B
PLUG IN UNIT OR
EQUIVALENT
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3026/CA3054

EQUIVALENT CIRCUIT

e LOW INPUT OFFSET VOLTAGE — x5 mV - G O (- - S A
e WIDEBAND OPERATION
e INDEPENDENTLY ACCESSIBLE INPUTS AND OUTPUTS Q% Q Qs Qs
e TWO MATCHED DIFFERENTIAL AMPLIFIERS
Q3 a4

) SUB%"ATE Pin numbers shown
APPLICATIONS ) 4 5 12 for DIP only.
e Dual Sense Amplifiers ® Balanced Quadrature Detectors
® Dual Schmitt Triggers ® Cascade Limiters
® Multifunction Combinations — RF/Mixer/Oscillator; Converter/lF ® Synchronous Detectors
e |F Ampilifiers (Differential and/or Cascode) ® Pairs of Balanced Mixers
e Product Detectors ® Synthexizer Mixers
e Doubly Balanced Modulators and Demodulators L]

Balanced (Push-Pull} Cascode Amplifiers

ABSOLUTE MAXIMUM RATINGS (For Each Transistor)

Power Dissipation (Note 1) CA3026 CA3054
Any One Transistor 300 mW 300 mW
Total Package 600 mw 750 mw

Temperature Range
Operating Temperature
Storage Temperature

The following ratings apply for each transistor in the device

—55°C to +125°C
—65°C to +200°C

0°C to +85°C
—25°C to +85°C

Collector-to-Emitter Voltage, VCEQ 15V
Collector-to-Base Voltage, VCBO 20V
Collector-to-Substrate Voltage, V|0 (Note 2) 20V
Emitter-to-Base Voltage, VERQ 5V
Collector Current, Ic 50 mA
ELECTRICAL CHARACTERISTICS {Ta = 25°C unless otherwise specified) CA3026 and CA3054
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
For Each Differential Amplifier
Input Offset Voltage Vo 0.45 5 mV
Input Offset Current o 0.3 2 BA
Vegp=3V
Input Bias Current 1y cs=3 10 24 MA
Quiescent Operating fc(Q, ) Ic(as) 0.98 to
1 = =2 mA :
Current Ratio 1c(Qy) or Ic(ag) E(Q3) = 'E(04) m 1.02
Temperature Coefficient AlV)ol 11 uV/°C
Magnitude of Input-Offset Voltage AT
For Each Transistor ’ .
DC Forward Base-to- VBE Veg=3V Ic=50uA 0.630 0.700
Emitter Voltage 1 mA 0.715 0.800 v
3mA 0.750 0.850
10 mA 0.800 0.900
TemperaFure Coefficient of Base AVBE Veg =3V, Ic=1mA 19 mv/°C
to-Emitter Voltage AT
Collector-Cutoff Current IcBO Veg=10V,Ig=0 0.002 100 nA
Collector-to-Emitter _ _
Breakdown Voltage V(BRICEO lc=1mA 1g=0 15 24 v
Collector-to-Base ) _ _
Breakdown Voltage V(BRICBO lc=T0kA 1E=0 20 60 v
Collector-to-Substrate _ _
Breakdown Voltage V(BR)CIO Ic=10kA Ici =0 20 60 v
Emitter-to-Base Breakdown Voltage V(BR)EBO IE=10uA,Ic=0 5 7 A\

NOTES
1. For T, > 55°C; CA3026 derates at 5 mW/’C and CA3054 at 6.67 mW/°C

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. N ' '
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3026/3054

ELECTRICAL CHARACTERISTICS

(T = 25°C uniess otherwise specified) CA3026 and CA3054 (Continued)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Common-Mode Rejection Ratio

for Each Amplifier CMR Vee =12V : 100 dB
AGC Range, One Stage AGC VEE=—-6V 75 dB
Voltage Gain, Single Stage Double-Ended Output A Vy=-33V 32 dB
AGC Range, Two Stage AGC f=1kHz 105 dB
Voltage Gain, Two Stage Double-Ended Output A 60 dB
Low-Frequency, Small-Signal Equivalent-Circuit Characteristics:

(for Single Transistor)

Forward Current-Transfer Ratio hte 110

Short-Circuit Input impedance hje f=1kHz, Vcg=3V, 3.5 k&2

Open-Circuit Output Impedance hoe lc=1mA 15.6 umho

Open-Circuit Reverse Voltage-Transfer Ratio hye 1.8x10—4
1/f Noise Figure (for Single Transistor) NF f=1kHz, Vcg=3V 3.25 dB
Gain-Bandwidth Product (for Single Transistor) fT Vce=3V,Ic=3mA 550 MHz
Admittance Characteristics; Differential Circuit Configuration:

(for Each Amplifier)

Forward Transfer Admittance Y21 veg=3V —20+ 0 mmho

Input Admittance Y11 Each Collector 0.22+j 0.1 mmho

Output Admittance Y22 Ic~1.25 mA 0.01+ 0 mmho

Reverse Transfer Admittance Y12 f=1MHz —0.003+j 0 mmho
Admittance Characteristics; Cascode Circuit Configuration:

(for Each Amplifier)

Forward Transfer Admittance ¥y21 Veg=3V 68-j 0 mmho

Input Admittance Y11 Total Stage 0.55+j 0 mmho

Output Admittance y22 Ic=~25mA 0+j 0.02 mmho

Reverse Transfer Admittance Y12 f=1MHz 0.004-j 0.005 umho
Noise Figure NF f =100 MHz 8 dB

IcBo - COLLECTOR CUTOFF CURRENT - nA
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iVgE, - Vgg,! -~ OFFSET VOLTAGE - mv

COLLECTOR-TO-BASE CUTOFF
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TYPICAL PERFORMANCE CURVES
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100

T
F——Vep-30V
[ Tp=257C
50
20
10
5
I
2
/ CA3026/3054
1 el it
01 02 05 1 2 5 10

Ic COLLECTOR CURRENT - mA

STATIC BASE-TO-EMITTER VOLT-
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3026/3054

by; OR gqy — INPUT SUSCEPTANCE OR

fr ~ GAIN-BANDWIOTH PRODUCT — MHz

COMMON MODE REJECTION

RATIO
120 T

Veg= +H12V

VEg=-6V
%';: £ =1kHz
l=}
£ 10
g
rr.
4
<]
5
o 100
-3
« /
a
<}
3
E /
s P
H
<]
3]

CA3026/3054

[} -1 -2 -3 -4
Vy ~ DC BIAS VILTAGE ON PINS 8, 11 ~ V
Vx Vee = *12V

V) = 0.3V {rms)

Vee = =6 Voo - 12 v

Test setup

TYPICAL PERFORMANCE CURVES

SINGLE STAGE VOLTAGE GAIN (A) — dB

SINGLE STAGE VOLTAGE
GAIN

Veg=+12V

Veg=-6V
t = 1kHz
SIGNAL INPUT VOLTAGE = 10 mV,

=5
Ed

rms

o
3

—

\

o R
—

|
2
B

CA3026/3054
—-50 Il

o -1 -2 -3 -4 -5 -6
Vx — DC BIAS VOLTAGE ON PINS 8, 11 - V

Vy Veg = +12

on,.F:_[

Veg = BV Vg = H2 V

Test setup

Pin numbers are shown for CA3054 (DIP) only.
TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR

GAIN BANDWIDTH PRODUCT (fy)
VERSUS COLLECTOR CURRENT
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FAIRCHILD LINEAR INTEGRATED CIRCUITS o CA3026/3054

gp7 OR by; — FORWARD TRANSFER

CONDUCTANCE OR SUSCEPTANCE — mmhos

g9 - OUTPUT CONDUCTANCE - mmhos » 1074

TYPICAL DYNAMIC CHARACTERISTICS FOR EACH CASCODE AMPVLIFIER

FORWARD TRANSFER
ADMITTANCE (Y21)
VERSUS FREQUENCY
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3036

e MATCHED TRANSISTOR PERFORMANCE

e LOW NOISE PERFORMANCE .
e 200 MHz GAIN BANDWIDTH PRODUCT

APPLICATIONS
Stereo Phonograph Preamplifiers

e Low-evel Stereo and Single Channel Amplifier Stages
e Low-noise, Emitter-follower Differential Amplifiers
*

Operational Ampilifier 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

EQUIVALENT CIRCUIT

CASE

300 mW
300 mW

—55°C to +125°C
—65°C to +200°C

Collector-to-Emitter Voltage, VCEQ 15V
Collector-to-Base Voltage, Vcgo 30V
Emitter-to-Base Voltage, VERQ 5V
Collector Current, Ic ’ 50 mA
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise specified)
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
For Each Transistor (Q1, Qo, Q3, OQg)
Coliector-Cutoff Current IcBO Veg=56V,Ig=0 05 HA
Collector-Cutoff Current ICEO Vce=15V,Ig=0 5.0 HA
Collector-to-Emitter Breakdown Voltage V(BR)CEO Ic=1mA,ig=0 15 20 \%
Collector-to-Base Breakdown Voltage V(BR)CBO Ic=10rA,lIE=0 30 44 \
Emitter-to-Base Breakdown Voltage V(BR)EBO IE=10rA,Ic=0 5.0 6.0 \
For Either Input Transistor (Qq or Q3)
Static Forward Current-Transfer Ratio hEEg Icioric3=1mA 30 82
For Either Darlington Pair (Q4, Qp or Q3, Qg) . N
Emitter-to-Base Breakdown Voltage V(BR)EBO(D) Ig2 or Ig4 = 10 LA 10. 126 \%
fc1 +1c2
Static Forward Current-Transfer Ratio hFE(D) or =1mA 1000 4540
Ica+lca
For Each Input Transistor (Qq or Q3)
Short-Circuit Forward Current-Transfer Ratio hfe 82
~ Short-Circuit Input Impedance hie =1kHz 2.6 kQ
Open-Circuit Output Admittance hoe Icioricg=1mA 7.0 umho
Open-Circuit Reverse Voltage-Transfer Ratio hee 9.8 x 10—5
For Either Darlington Pair (Qq, Qo or Q3, Q4)
Short-Circuit Forward Current-Transfer Ratio hfe(D) f=1kHz 1300
Short-Circuit Input Impedance hie(D) Icq +ic2 82 kQ
Open-Circuit Qutput Admittance hoe(D) or =1mA 108 umho
Open-Circuit Reverse Voltage-Transfer Ratio hee(D) Ic3tIca 2.7x 103
Noise v R 005 os| i
oise Voltage EN f=1kHz . . —
f=10 kHz 0.012 0.1 fiHz)
For Either Input Transistor (Q1 or Q3)
Forward Transfer Admittance Yfe 068 +j79 mmho
Input Admittance (Output Short-Circuited) Yie _ 44+j595 mmho
. . f =50 MHz .
Output Admittance (Input Short-Circuited) Yoe 194+j264 mmho
) Ici1oric3=2mA
Reverse Transfer Admittance Negligible mmho
{Input Short-Circuited) Vre gliat
For Either Darlington Pair (Qq, Qp, or Q3, Qg)
Input Admittance (Output Short-Circuited) Yie(D) f =50 MHz 1.71+j28 mmho
Qutput Admittance (Input Short-Circuited) Yoe(D) Ic1+1c2 n 396+j26 mmho
Gain-Bandwidth Product f7(D) e S [T2™A 50 200 MHz
c3*lca
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FAIRCHILD LINEAR INTEGRATED

CIRCUITS » CA3039

e EXCELLENY DIODE MATCHING — 1 mV TYP,
e REVERSE RECOVERY TIME — 1 ns-TYP.
e LOW DIODE CAPACITANCE — 0.65 pF@VR=-2V

APPLICATIONS

e Balanced Modulators or Demodulators
e 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

EQUIVALENT CIRCUIT
3 4 5 8 7 8
Ll Ll L
o
M OH
1 2 OWS .

1 Tz 9

SUBSTRATE
AND CASE

100 mW
600 mW

—55°C to +125°C

Storage Temperature —65°C to +200°C
Voltages and Currents
Peak Inverse Voltage, PIV for: D1 - Dg 5V
Dg o5V
Peak Diode-to-Substrate Voltage, Vp| for Dq - Dg +20,-1V
(term. 1,45,8 or 12 to term. 10)
DC Forward Current, I 25 mA
Peak Recurrent Forward Current, I 100 mA
Peak Forward Surgg Current, I (surge) 100 mA
ELECTRICAL CHARACTERISTICS (For each diode unit, Tp = 25° C unless otherwise specified}
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
IF =50 LA 0.65 0.69 \Y
1 mA 0.73 0.78 \%
DC Forward Voltage Drop VE 3mA 0.76 0.80 y
10 mA 0.81 0.90 \
DC Reverse Breakdown Voitage V(BR)R IR =—10 A 5.0 7.0 \
DC Reverse Breakdown Voltage _ y
Between any Diode Unit and Substrate V(BRIR IR =—104kA 20 v
DC Reverse {Leakage) Current IR VR=-4V 0.016 100 nA
DC Reverse {Leakage) Current B
Between any Diode Unit and Substrate IR VR=-10V 0.022 100 nA
Magnitude of Diode Offset Voltage
(Difference in DC Forward Voltage '|V"F1 - VF2] Ig=1mA 0.5 5.0 mV
Drops cf any Two Diode Units) ) :
AIVE - VEyl o
Temperature Coefficient of IVE, - VE, _— I =1mA 1.0 uv/°C
AT
AVEg :
Temperature Coefficient of Forward Drop —_— IF=1mA -19 mV/°C
AT
DC Forward Voltage Drop for B
Anode-to-Substrate Diode (Dg) VF IF=1mA 0.65 v
Reverse Recovery Time tey IF =10 mA, IR= 10 mA 1.0 ns
Diode Resistnace Rp f=1kHz, IF=1mA 25 30 45 Q
Diode Capacitance ' Cp VR=—-2V,Ig=0 ‘ 0.65 pF
Diode-to-Substrate Capacitance Cpi Vp=+t4 V,Ig=0 3.2 pF

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

Vg — DC FORWARD VOLTAGE - Vv

Vg ~ DC FORWARD VOLTAGE - V

DC FORWARD VOLTAGE DROP
(ANY DIODE) AND DIODE
OFFSET VOLTAGE VERSUS
DC FORWARD CURRENT
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3045/3046/3086

e LOW INPUT OFFSET VOLTAGE -
e WIDEBAND OPERATION
e LOW NOISE

APPLICATIONS

® General Use in all Types of Signal Processing Systems Operating

Anywhere in the Frequency Range From DC to VHF

e Custom Designed Differential Amplifiers
® Temperature Compensated Amplifiers

EQUIVALENT CIRCUIT

2 185 4
Qy O
8 1 4
3
Q3 Q4 Qs
6 7 9 0 12 13

SUBSTRATE

ABSOLUTE MAXIMUM RATINGS (For Each Transistor) CA3045 CA3046/3086
Power Dissipation (Note 1) Each Transistor Total Package Each Transistor Total Package
At Tp=25C ‘ 300 mW 750 mW 300 mw 750 mW
At Tp = 25°C to 55°C , 300 mW 750 mW
AtTp =25°Cto 75°C 300 mW 750 mW
Voltages and Currents .
Collector-to-Emitter Voltage, VCEQ 15V 15V
Collector-to-Base Voltage, Voo 20V 20V
Collector-to-Substrate Voltage, Vg|o (Note 2) 20V 2V
Emitter-to-Base Voltage, VER(Q 5V 5V
Collector Current, I¢ 50 mA 50 mA
Temperature Range
Operating Temperature —55°C to +1256°C {CA3046) 0°C to +85°C
(CA3086) ~40°C to +85°C
o
Storage Temperature —65°C to +200°C -55°C to +125°C
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise specified)
CA3045, CA3046 CA3086 }
PARAMETER CONDITIONS ‘ ‘ UNITS
MIN. TYP. MAX. MIN. TYP. MAX.
Collector-to-Base Breakdown Voltage V(BR)CBOQ Ic=10uA, Ig=0 20 60 20 60 \
Collector-to-Emitter Breakdown Voltage V(BR)CEO Ic=1mA,Ig=0 15 24 15 24 \%
Collector-to-Substrate Breakdown Voltage V(BR)CIO Ic=10uA,Ic =0 20 60 20 60 \Y
Emitter-to-Base Breakdown Voltage V(BRJEBO tg=10uA,ICc=0 5.0 7.0 5.0 7.0 \%
Collector-Cutoff Current IcBO Veg=10V,ig-0 0.002 40 0.002 nA
Collector-Cutoff Current ICEO Vce=10V,Ig=0 See curve 0.5 See curve HA
' Ic=
Static IT-orward Cur‘rent-Transfer Ratio heg Veg=3V Ig - “1) :2 40 :gg 40 lgg
(Static Beta) Ic = 10 uA 54 54
input Offset Current for Matched Pair _ -
Q1 and Qz 1110, - 110, VCE=3V,Ic=1mA 0.3 2.0 uA
. _ lgE=1mA 0.715 0.715
Base-to-Emn;er Voltage VBE Veg=3V Ig =10 mA 0.800 0.800 Y
Magnitude of Input Offset Voltage for = _
Differential Pair ‘VBE1 - V‘BEQ‘ VCE 3V.ig=1mA 0.45 50 mv
Magnitude of ln_pi.af Offset Voltage for '
Isolated Transistors ‘VBE3 - VBE4|: VCg=3V,ic=1mA 045 5.0 mV
|VBE4'VBE5HVBE5‘VBE3| , .
Temperature Coefficient of AVBE ) - L _ _ "
Base-to-Emitter Voltage VeE=3V.ic=1mA 198 19 mv/e
AT N
Collector-to-Emuitter Saturation Voltage V(CE(sat) Ig=1mA, Ic=10mA 0.23 0.23 \%
Temperature Coefficient 1aVypl _ _ o
of Input-Offset Voltage T Vee=3V.Ic=1mA 11 KVI°C

NOTES

1. CA3046 and CA3086 derate at 6.67 mW/°C for T, > 55°C, CA3045 at 8 mW/°C for T, > 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 CONDITIONS MIN. TYP. MAX. UNITS
f=1kHz, Vog = =
Low-Frequency Noise Figure NF 1 kHz, VGg =3V, Ic = 100 1A 3.25 dB
Rg=1kQ
Low-Frequency, Small-Signal Equivalent-Circuit Characteristics:
Forward Current-Transfer Ratio hfe 110 (CA3045, CA3046)
Forward Current-Transfer Ratio hfe 110 (CA3086)
Short-Circuit Input Impedance hie _ _ _ 3.5 kQ
Open-Circuit Qutput Impedance hge f=1kHz, Vce=3V.Ic=1mA 15.6 umho
Open-Circuit Reverse Voltage-Transfer Ratio hre 1.8x10—4
Admittance Characteristics:
Forward Transfer Admittance Yte 31-j15
‘Input Admittance Yie _ _ _ 0.3+ 0.04
Output Admittance Yoe f=1MHz Vce=3V.Ic=1mA 0.001+j 0.03
Reverse Transfer Admittance Yre See curve
Gain-Bandwidth Product fr Vce=3V,Ic=3mA 300 550
Emitter-to-Base Capacitance Cem VEg=3V,Ig=0 0.6 pF
Collector-to-Base Capacitance Cce  Veg=3V,Ic=0 0.58 pF
Collector-to-Substrate Capacitance Cci Ves=3V,Ic=0 2.8 pF
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3045/3046/3086
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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 tow level I.F. amplifiers can now achieve tuning accuracies of x25 kHz due to the
CA3064's high sensitivity. Internal voltage regulation improves overall performance and reduces
system cost.

HIGH SENSITIVITY

25kHz MAX. FREQUENCY DEVIATION
INTERNAL VOLTAGE REGULATOR
INTERNAL AGC

ABSOLUTE MAXIMUM RATINGS (Note 1)

Supply Voltage Note 2
Internat Power Dissipation (Note 3) 700 mW
Detector Differential Voltage (V4_3) 10V
Detector Input Voltage Range (V4, V3) +5V, -6V
[.F. Amp Output (V) +20V,0V

+2V,0V

Bias Voltage (Vg)

Storage Temperature Range

Operating Temberature range

Lead Temperature (soldering, 60 seconds)

-65°C to + 150°C
-40°C to + 85°C
300°C

NOTES:

{1) All voltages referenced to V™ except as noted.

(2) v’ terminal may be connected to any positive voltage source through a suitable dropping
resistor, provided the dissipation rating is not exceeded.

CONNECTION DIAGRAM
(TOP VIEW)

DETECTOR
INPUT O

I.F. AMP
ouTpuT ¢

DETECTOR
INPUT

CORRECTION
VOLTAGE
OUTPUT

ORDER PART NO: CA3064

(3) Derate linearly at 5.6 mW/°C for ambient temperatures above + 25°C.
BLOCK DIAGRAM
10kQ-3W T === 1
AA—= +140V | ;
| ZENER ’
VOLTAGE | 1kQ .
10: REGULATOR | [ AFC
| Lt L3 | N ™~ | | 0-001—= DEFEAT CORRECTION
p SWITCH
0,00l = T L 3 DC [4
' ] L2* T 1 l TO VHF AND
1| UHF TUNERS
|
—— T
2
FROM |
VIDEO i} +
IF AMP 7|
I
+
6
o.oomF:E L
= = *SEE FOLLOWING PAGES FOR COIL DATA.
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FAIRCHILD LINEAR INTEGRATED. CIRCUITS « CA3064

ELECTRICAL CHARACTERISTICS (Vo = + 30 V,Rg = 1.5 kQ,T 5 = 25°C unless otherwise specified)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Power Consumption Tp =+25°C 130 140 150 mw

T =-25°C 135 150 mw

Tp =+85°C 145 150 mW
Supply: Current — I vi=+105Vv 4.0 6.5 9.5 mA
Regulated Supply Voltage — V* 109 11.8 12.8 v
Quiescent Operating Current — |5 1.0 2.0 4.0 mA

* Quiescent Operating Voltages — V4, Vg 5.0 6.9 g.0 Vv

Output Offset Voltage — (V4 —V5) -1.0 0 1.0 \%
Input Admittance — Y11 f=45.75 MHz 041+j1.0 mmho
Reverse Transfer Admittance — Y1 2 f=45.75 MHz 0+j34 umho
Forward Transfer Admittance — Y 4 f=45.75 MHz 245 -j 29 mmho
Qutput Admittance — Y22 f=456.75 MHz 0.04 +j0.9 mmho
Correction Control Voltage — V4 (Test Circuit 1) Vin = 18 mV RMS

f, = 45.750 MHz

Af as listed (MHz)

-0.030 85 % Vv*

+0.030 25 % vt

-0.900 80 %Vt

+0.900 35 % vt

-1.500 80 % vt

+1.500 35 % Vv*
Correction Control Voltage — Vg (Test Circuit 1) VN = 18 mV RMS

fo =45.750 MHz

Af as listed (MHz)

-0.030 25 % vt

+0.030 85 % vt

-0.900 35 % vt

+0.900 80 % vt

-1.500 35 % v+

+1.500 80 % Vvt

OUTPUT VOLTAGE - V

15

125

5.0

TYPICAL PERFORMANCE CURVES
WIDE-BAND DYNAMIC

NARROW-BAND DYNAMIC
CONTROL
VOLTAGE CHARACTERISTICS

T
Ta=5°C
Vyy © 18my

CORRECTIO!

CONTR

0L VOLTAGE

REF. A
85% of v,

/)

REF. B
25% of Vi

CA3064

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

INPUT FREQUENCY DEVIATION - fHz

SEE TEST CIRCUIT 1

OUTPUT VOLTAGE -V

VOLTAGE CHARACTERISTICS
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CONTROL

C
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TAiZS c
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—

RECTION CONTROL
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REF  C 80% of

REF D 35% of

Yo Y

V

CA3064

=20

15 -10 -0.5 45.750 0.5

1.0 15 20

INPUT FREQUENCY DEVIATION - MHz
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « CA3064

TEST CIRCUIT 1
CORRECTION VOLTAGES

Ry Re

SIGNAL =
GENERATOR

ALL RESISTORS ARE
1% TOLERANCE

CONTROL VOLTAGE OUTPUT

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

L4 is aligned for symmetrical bandwidth on either side of 45.750 MHz.

Lo tertiary winding wound on L1 coil form

L3 is aligned for zero differential output between terminals 4 and 5 at

fo = 45.750 MHz

REFERENCE VOLTAGE PERCENTAGES

Ref. A 85% of V1o
Ref. B 25% of V19
Ref. C 80% of V1o
Ref. D 35% of V19

COIL DATA FOR DISCRIMINATOR WINDINGS

Lq — Discriminator Primary: 3 1/6 turns; #20, Enamel-covered
wire—close-wound, at bottom of coil form. -Inductance of
L1 =0.165 uH; Qg = 120 at fo = 45.75 MHz.

Start winding at Terminal #6; finish at Terminal #1. See Notes
below.

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

Lz — Discriminator Secondary: 3 1/2 turns; center-tapped, space
wound at bottom of coil form. Inductance of L3 =0.180 uH;
Qg = 150 at fo =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

0.58"'——|

5
D
: 6
I
T
30°
3 l/l\/
o
"

Coil RCA Distributor Part No.
(L9, L92) 122 213
L3 122 203

CA3064 EQUIVALENT CIRCUIT

|F_AMP o

. o BIAS
OUTPUT |2 6

DETECTOR INPUTO CORRECTION
1 VOLTAGE | 4

CORRECTION DETECTOR
5 3 JINPUT
ouTPUT OUTPUT - .

o

a Dl%
5 D
1000 2
o

+
10

VOLTAGE
Riog SR
8kQ ¢ ¢ 8k

Re Q7+ Qg Quz % U3
2%0
LF. AMP O Q Q4
INPUT | f j‘l
Q) (O
Q3 Qg 4
R
s’ =c = ¢
1 2
g Baka W 10 pF 10 pF
R1 Ry | Rs} Ry b 5 Q0 . .
kS 39000 Sk 9009 32F 4 'j
) Q
V%% ) ) R
7 -
9 5000 =
3 Ry
1.5kQ
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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

+30V
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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 Drivercon- CONNECTION DIAGRAM
structed on a single silicon chip using the Fairchild planar* epitaxial process. Excellent sensitivity, (TOP VIEW)
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. S a—
IF INPUT BIAS [] 1 14 :] AUDIO INPUT
£ ot [ 2 13 |_] ToNE conTROL
e DC VOLUME CONTROL ELIMINATES NEED FOR SHIELDED CABLES GNDE 3 12 :| AUDIO OUTPUT
* EXCELLENT AM REJECTION -50dB TYPICAL AT 4.5 MHz GND 4 11 NC
* DIFFERENTIAL PEAK DETECTOR REQUIRES ONLY ONE SINGLE-TUNED COIL v 10 a QUAD DETECTOR
* INTERNAL ZENER DIODE REGULATED SUPPLY DC VOLUME |1 ¢ 9 :I QUAD DETECTOR
* LOW HARMONIC DISTORTION DEEmI 0 DETECTOR
OUTPUT

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Note 1

Internal Power Dissipation (Note 2) 670 mwW

Power Supply Current 50 mA ORDER PART NO: CA3065

Operating Temperature Range -40°C to +85°C

Storage Temperature Range -65°C to + 150°C

Lead Temperature Range (Soldering, 60 seconds) 300°C
NOTES

1. V7 terminal may be connected to any positive voltgge through a iuitable dropping resistor, provided thoe dissipation rating is not exceeded.
2. Rating appiies to ambient temperature up to 70 C. Above 70 C ambient derate linearly 8.3 mW/ C for the Ceramic DIP.

BLOCK DIAGRAM

DC VOLUME
v CONTROL ~ DEEMPHASIS
- e

M WFER ]

| | RrecuLaTeD ELECTRONIC _ 18 SDETECTOR

| LPOWER supPLy ATTENUATOR / O GUTPUT

AUDIO DRIVER

IF INPUT 02— wumm l

. . FM DETECTOR ‘
INPUT BIASO-——

-4 - - 4 - @ A e _

3 9 10 4I" 1]

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 (Tp = 25°C, I* = 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 (Vg)
Supply Current (ig) VSupply = 9.0V 10 16 24 mA
Internal Power 1+ = 33mA 343 370 400 mwW
Dissipation
Voltage at |F Input 2.0 Volts
Bias (V1)
Voltage at DC Volume 48 Volts
Control (Vg)
Voltage at De Emphasis (V) 6.1 Volts
Voltage at Quad Detector (Vg! 3.7 Volts
Voltage at Audio Output (V{,) 4.0 5.1 5.8 Volts
DYNAMIC CHARACTERISTICS
IF AMPLIFIER (fo = 4.5 MHz, FM25KHz 1
at 400 Hz, V| = 100uV)
Input Limiting Voltage at
-3dB point 200 400 jny
AM Rejection AM = 30% at 4.5 MHz 1 40 50 dB
IF Transconductance f=4.5MHz
Magnitude 500 mmho
Phase Angle 46 degrees
Feedback Capacitance f=1.0MHz,Pin2to Pin9 <£0.02 pF
Input Impedance Components f=45MHz, Pin 1 to Pin 2
Parallel Input Resistance 17 k$2
Parallel Input Capacitance 4.0 pF
Qutput Impedance Components f=4.5 MHz, Pin 9 to Ground
Parallel Output Resistance 3.25 k2
Parallel Output Capacitance ] 75 pF
DETECTOR {fo = 4.5 MHz, FM= $25kHz
at 400 Hz, V| = 100 mV)
Recovered AF Voltage 1 0.5 0.75 Vrms
Total Harmonic Distortion 1 0.9 2.0 %
Output Resistance
De emphasis Output 7.6 k2
Detector Output 300 Q
ATTENUATOR
Max. Attenuation Ry = 1 60 80 dB
Max. Play-through Voltage* Ry = 1 0.075 1.0 mV
AUDIO AMPLIFIER
Voltage Gain V1 =0.1 Vrms, f = 400 Hz 2 175 20 dB
Total Harmonic Distortion Vo =2 Vrms, f =400 Hz 2 15 %
Undistorted Output Voltage THD = 5%, f = 400 Hz 2 2.0 25 Vrms
Input Resistance f =400 Hz 70 kQ
Output Resistance f =400 Hz 270 Q

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

TYPICAL PERFORMANCE CURVES

FREQUENCY RESPONSE OF
IF AMPLIFIER SECTION

-~
3

~

3

w
3

\

8

\-

w
=1

To " 5°C

~N
S

VYN = 100 pV
1+=30mA

IF AMPLIFIER VOLTAGE GAIN - dB

B

CA3065 1

TEST CIRCUIT 3
1 |1

0.1 0.2 0.5 10 20
FREQUENCY - Mz

5.0

10

FREQUENCY RESPONSE OF

AUDIO AMPLIFIER SECTION
%

~
S

&

=l

AUDIO AMPLIFIER VOLTAGE GAIN - dB

v
+ 5

50

oo
=
2
5

0.1 1
FREQUENCY - MHz

REDUCTION OF RECOVERED AUD1O
FROM MAXIMUM VOLUME - dB

8

8

=3

3

AUDIO GAIN REDUCTION
VERSUS DC VOLUME
CONTROL RESISTANCE

1+=30mA
!

Ta=5°C{

1
CA3065

10 100 500
RESISTANCE FROM DC CONTROL TO GND - KQ
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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 VOLTMETER
GENERATOR 00! (BALLANTINE
(HEWLE TT-PACKARD| I}LF TYPE 300D
TYPE 606A 1 OR EQUIVALENT)
OR_EQUIVALENT) =
[
= B
? s T 510 CA3065 8
oy :
~ 3 4ol o
UNIVERTER i DISTORTION
(BOONTON SRR ANALYZER
TYPE 207H (HEWLETT -
OR EQUIVALENT) 047 m PACKARD
AM-FM GEN. -
#E’SE"ESE’H I pF 68pF L :)2 TYP% R330
OR EQUMALENT)| <+ &+ < = | EQUIVALENT)

PINS 11, 12, 13, 14 NO CONNECTION
*L; = 16 H NOMINAL
OQ(UNLOADED) = 50

TEST CIRCUIT 3

IF AMPLIFIER SECTION

TEST CIRCUIT 2

AUDIO VOLTAGE GAIN
(UNDISTORTED OUTPUT)

1% P
Bl e
o,ogﬁ TYPE 330
wL L OR
. 5| ~ EQUIVALENT)
005 2
= pF 2 CA3065 -
14 i
Vi !
T oos SR o] |
e 98
st Sror ke ‘°
OLTMETER
e hnn i ‘é@'p'g ATINE
TYPE 20000 1 *
OR_EQUIVALENT) ! L L | cquivAtenn)

PINS 7, 8,

11, 13 NO CONNECTION

TEST CIRCUIT 4

AUDIO AMPLIFIER SECTION

R 30mA .
20ma 5 Yoo RN T SomA
004t v 0047
sFL uf | 15 9 1o
ATTENUATO 2 12 SALLANTINE
UATOR
= CA3065 ,
(T R CA— 0luF R SIvALENT]
TO DIODE 4
DETECTOR T2 -
VIDEO SWEEP 3 e SIGNAL b
GENERATOR OSCILLOSCOPE GERERATOR | Epy
(KAY_VIDEO 100 ”;A&LE;
gy o
EQUIVALENT) L OR_EQUIVALENT)| = Ejy=100mV = =
E;N = 1004Vrms Ein = 100 mV
TYPICAL APPLICATION
TV SOUND SYSTEM SUGGESTED CIRCUIT LAYOUT
COMPONENT SIDE
0.05F
S TR T L
oma R r
v 5| [ resuLaTED ELECTRONIC 1o 84
e | LPoWER sUppLY ATTENUATOR
004tF = 10 0
SOUND + | VOLTAGE
TAKE-OFF CONTROL
TRANSFORMER IF AMPL.

*Ly = 16{H NOMINAL | Q(UNLOADED) = 50
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LM101A-LM201A-LM301A
GENERAL PURPOSE OPERATIONAL AMPLIFIERS

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The LM101A, LM201A and LM301A 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 LM101A, LM201A
and LM301A virtually foolproof. The LM101A, LM201A and LM301A are pin compatible with the

popular uA709, uA741, uA748 and LA777.
e LOWOFFSET CURRENT AND VOLTAGE
e LOWOFFSET CURRENT DRIFT
¢ LOW BIAS CURRENT
e SHORT CIRCUIT PROTECTED
e LOWPOWER CONSUMPTION
ABSOLUTE MAXIMUM RATINGS
Supply Voltage
Military and Instrument (LM101A and LM201A)
Commercial (LM301A)
Internal Power Dissipation (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 (LM201A)
Commercial (LM301A)
Lead Temperature (Soldering)
Metal Can, Ceramic DIP and Flatpak (60 seconds)
Mini DIP and Silicone DIP { 10 seconds)

t22v
18V

500 mW
670 mW
340 mW
570 mW
310 mW

30V

t15Vv

-65°C to + 1560°C
-55°C to + 125°C

-55°C to + 125°C
—25°Cto +85°C
0°C to + 70°C

300°C
260°C
Indefinite

Qutput Short Circuit Duration {Note 3)
EQUIVALENT CIRCUIT | cowe v
INVERTING INPUT — I ! o
o— Ql
NON-INVERTING INPUT +

Q3
QUTPUT

Qs

Rg

1kQ V-

OFFSET NULL

CONNECTION DIAGRAMS
(TOP VIEW)

8 LEAD METAL CAN

COMPENSATION
Yol
OFFSET NULL+
INVERTING INPUT .F} O OUTRUT
NON-INVERTING
INPUT OFfSET NULL

v—
NOTE- PIN 4 CONNECTED TO CASE.

ORDER PART NOS.

LM101AH
LM201AH
LM301AH

14 LEAD DIP

OFFSET NULL
(cCoMP ) 3

INVERT INPUT ] v
NON-INVERT 3 [Jourtpur
INPUT OFFSET
v-Je ot InuiL

FOR CERAMIC DIP ORDER PART NOS.

LM101AD
LM201AD
LM301AD

FOR SILICONE DIP ORDER PART NO.
LM301AP

FLATPACK

NC.I le o —/nc.
OFFSET NULL 9
8

FReQ. comp, ——2 [—1FREQ COMP.

INVERTING NPUT v+
NON:INVERTING 4 7
npuT C— [———JouTPUT

s s

ORDER PART NOS.

LM101AF*
LM201AF*

* Available on special request

MINIDIP

OFFSET NULL
(comP
INVERT INPUT
NON-INVERT
INPUT

V-

FREQ
COMP.

v+
ouTPUT

OFFSET
NULL

ORDER PART NO.

LM301AN

Notes on following pages.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM101A * LM201A ¢ LM301A

ELECTRICAL CHARACTERISTICS FOR LM101A and LM201A 5.0V < Vg < $20V, Tp = 25°C, C4 = 30 pF uniess otherwise specified)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Ry <50 k 0.7 2.0 mvV
Input Offset Current 15 10 nA
Input Bias Current 30 75 nA
Input Resistance 15 40 M
Supply Current Vg = 120V 1.8 3.0 mA
Large Signal Voltage V¢ = i5v
Gain Vout = #10V, R = 2kQ 50 160 V/imv
The following specifications apply for -55°C < Ta < +125°C: (Note 4)

Input Offset Voltage Ry < 50 k{2 3.0 mvV
Average Temperature
Coefficient of Input
Offset Voltage 3.0 15 uv/ec
Input Offset Current 20 nA
Average Temperature
Coefficient of Input +25°C < T S$+125°C 0.01 0.1 nA/°C
Offset Current -B6°C < Tp S+25°C 0.02 0.2 nA/°C
Input Bias Current 100 nA
Supply Current Tp =+125°C, Vg = 220V 1.2 2.5 mA
Large Signal Voltage Vs = £15V, VouT = f10v 25 V/mV
Gain RL =2k
Output Voltage Swing Vg = 215V, R = 10k§2 12 t14 Y

RL = 2k§2 10 13 \Y%
Input Voltage Range Vg = 20V 15 \
Common Mode
Rejection Ratio Ry <50 k £2 80 96 dB
Supply Voltage
Rejection Ratio Ry < 50k 80 96 dB

INPUT VOLTAGE RANGE

. VS. SUPPLY
2
LML01A
m20ia
16
>
N 7
<] &
12 S
z QQ"}\\
4 D'a
S \s&/
S 8 7
: LA
2
=, J v
$5°CS Ty $125°C

5 10 15 2%

SUPPLY VOLTAGE - +v

GUARANTEED PERFORMANCE CURVES

-1V

OUTPUT SWING

(LM101A AND LM201A)

OUTPUT SWING VS. SUPPLY

T

LMIOIA

LM201IA 4

e

RS /
\8‘&‘?\\’

WA
o

e -55°C £ Ty < 125°C

5 10 15 20

SUPPLY VOLTAGE - #V

VOLTAGE GAIN - dB

100

9

82

76

VOLTAGE GAIN VS. SUPPLY

T
LM101A

LM201A

W
N\/

O

55°C < Ty < 125°C

10
SUPPLY VOLTAGE - +V-

15

20
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM101A ¢ LM201A ¢ LM301A

ELECTRICAL CHARACTERISTICS FOR LM301A(#5.0V < Vg <Hsv, Ta = 25°C, Cq = 30 pF unless otherwise specified)

PARAMETER CONDITIONS MIN TYP MAX UNITS

input Offset Voltage Rs < 50 k{2 2.0 7.5 mv

Input Offset Current 3 50 nA

Input Bias Current 70 250 nA

Input Resistance 05 2 M

Supply Current Vs = 115V 1.8 3.0 mA

Large Signal Voltage Vs = 15V

Gain VouTt = #10V, R = 2k&2 25 160 V/mv

The following specifications apply for 0°C < Tp < 70°C:

Input Offset Voltage Ry < 50 k{2 10 mV

Average Temperature

Coefficient of Input

Offset Voltage 6.0 30 Mv/ec

Input Offset Current 70 nA

Average Ter;wperature .

Coefficient of input 25°C <TA < 70°C 0.01 0.3 nA/°C

0°C STy <25°C 0.02 0.6 nA/°C

Input Bias Current 300 nA

Large Signal Voltage Vg = 15V, VouT = ¥10V

Gain : R = 2k§2 15 VimV

Output Voltage Swing Vs = £15V, R =10 k{2 312 14 v
RL=2k *10 *13 v

Input Voltage Range -\ 2 \Y

Common Mode

Rejection Ratio R, <50 k{2 70 90 dB

Supply Voltage

Rejection Ratio Rg <50 k§2 70 96 dB

NOTES:

(1)

(2)
(3)

(4)

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.

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

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

Short circuit may be to ground or either supply. LM 101A and LM201A ratings apply to +125°C case temperature or +75°C ambient tem-

perature. LM 301A ratings apply for case temperatures to 70 C.
All LM201A specifications apply for -25°C { Ta < +85°C unless otherwise specified.

GUARANTEED PERFORMANCE CURVES

(LM301A)
INPUT VOLTAGE RANGE
VS. SUPPLY OUTPUT SWING VS. SUPPLY VOLTAGE GAIN VS. SUPPLY
20 . — 20 T T 100 T T
LmM30IA 4 LM301A i LM30IA
16 o
2 15
g' 12 : P f 8
o NE H Ql | A 3 ]
z £ £ W' / g 1
g ) 2 e =
5 1 S d E s g L]
: Pt
I ’ L1 W %
VoS Tas 10 0L s Ty 0
‘ | 0°C Tp < 10°C [ l
0 0 . L 70
5 10 15 5 10 15 5 10 15
SUPPLY VOLTAGE - +V SUPPLY VOLTAGE - 3V SUPPLY VOLTAGE - £V
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM101A ¢« LM201A « LM301A

VOLTAGE GAIN - dB

MEAN SQUARE NOISE VOLTAGE - V2/Hz

COMMON MODE REJECTION -dB

TYPICAL PERFORMANCE CURVES

INPUT CURRENT

INPUT CURRENT

VOLTAGE GAIN (LM101A AND LM201A) (LM301A)
120 T 50 T 100 T
LMI0IA LMI0IA
| — m201a © s 8 — IM30IA _|
P .
N 30 60 BIAS.
10 A" 55— I~ T
< 2 <
Tp=25°C ) '
A = s )
100 g 0 g 0
3 _ — 3 ~~ ~=
5 4 5 8
—— w E £,
3
% INNJOFFSET
2 B 4 OFFSET
] 7
1 2
30 0 0
5 10 15 20 <15 500 -2 0 5 S0 75 10 12 0 20 40 60 80
SUPPLY VOLTAGE - £V TEMPERATURE - °C TEMPERATURE - °C
SUPPLY CURRENT CURRENT LIMITING
2.5 15 T
Vg1V
| N
20 Tp = -55°C
= L >
N el 7 W o e €
=z - ! " - =
& 3 - o
£ 2 g8 [\3
=1 — & @
= " 5
£ W Ty e 125°C g
2 3 5
0.5
LMI0IA LMIOIA
L CweolA LM201
LM301A LM30
0 : 0 1
5 10 15 2 0 5 0B 2% % 30
SUPPLY VOLTAGE - £V OUTPUT CURRENT = mA
INPUT NOISE CURRENT INPUT NOISE CURRENT
INPUT NOISE VOLTAGE o (LM101A AND LM201A) (LM301A)
10 ma 10 e W% =
s ] oA AY 3
LM201A Tt 3 3ol 7
IM301A 2 2
b =
g g
\ & 2
NS 3 \ ] $
N =3 3
N 8 ™ % 105 N
WEASE 2 g
\\)\ 3 z
B E =
2 g
z S z i
g T~ g
==
106 0% 0%
10 100 1k 10k 100k 10 100 & 10k 100k 10 100 K 10k 100k
FREQUENCY - Hz FREQUENCY - Hz FREQUENCY - Hz
COMMON MODE POWER SUPPLY CLOSED LOOP OUTPUT
REJECTION REJECTION IMPEDANCE
120 10°
| LM101A
Rg = 1k 100 [M201A —
o5 R LW301A ¢
100 == @ N ! Ay * 1000 /
\ ? \’Zg,)) S A
4 = ;
4 > £, =}
® s @ & %5 Z Ay o1
2 ) % s 5 v i
W ",p \ < 10
LM101A z Z = LMI0IA
ol Ha N Vous* 10vV— z @ < = VoI
LM301A g £ 1 M30A P, SINGLE POLE _|
2 El COMPENSATION
2 €y = 30 pF
20 N | %IO%;#EN%%ITEM 1072 Ta® Zfoc ]
Vems+Iv | G-wp toyr = #5mA
o Ty =25°C
| A Il 10-3
10 100 1K 10k 100k M 00 10k Ik 100k 1M 10M 10 100 I 10k 100k i

FREQUENCY - Hz

FREQUENCY - Hz

FREQUENCY - Hz
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM101A * LM201A ¢ LM301A

COMPENSATION CIRCUITS

SINGLE POLE COMPENSATION TWO POLE COMPENSATION

R
AAA
VWA

FEEDFORWARD COMPENSATION
2

R|
VIN O———AWA

TYPICAL PERFORMANCE CURVES

OPEN LOOP FREQUENCY OPEN LOOP FREQUENCY

RESPONSE RESPONSE
120 T 120 T
. TWO POLE
10 " Vg ® +15V— 225 100 N »
\ \0, \ PHASE
80 N—N- w o ) / 180
2 PHASE 2 8 V\
& =
' LHi101A < 4 LMIOIA
= 6F oA T D [ ts Bz wf LM0LA // 35
= LM301A 4\ x 3 [M301A ) N
P
& u i 0w 2 2 a %
= g 5
g GAIN = g2 2 GAIN
2 Y 6 v 2 - 5
SINGLE POLE Tq=2°C
Vg 15V
0 0 0 =cp-30pF 0
Cp =300 F
2 20 l
1 10 100 1k 10k 100k 1M 1M 1 10 100 1k 10k 100k 1M 10M
FREQUENCY - Hz FREQUENCY - Hz
LARGE SIGNAL FREQUENCY LARGE SIGNAL FREQUENCY
RESPONSE RESPONSE
16 TTIT 1o (PEEITY
\TIA . ?DC 1: £25°C
~ .
15V ¢y 7300
Cy = 300 pF
12 12
: : \
: LA \
5 5o
2
g \ £
5 5
B i SINGLE POLE ° TWO POLE
|
AT 4
LMI0IA X LMIOIA
I~ [M201A M201A N
[M301A N N LM301A
o LI LIl | ~ N 0 L1
Ik 10k 100k m 10M 10k 100k ™
FREQUENCY - Hz FREQUENCY - Hz
VOLTAGE FOLLOWER PULSE VOLTAGE FOLLOWER PULSE
RESPONSE RESPONSE
10 — 10
LNI01A LMI01A
81~ LM2IA 8| Mala
LM30IA LM301A
6 6
= ) 4 1
> \ NpuTy | / > \ OUTPUT
e 2 <t g 2 d
g 2 \ INPUT
g 0 AN Z o0
|
o ouTPUT e \ TWO POLE
= 2 2 2
g g
4 -
L = i
6 % Ta=&°C_|
SINGLE POLE T e Vg * £15V
8 ! A” . Cp =30
J | Vg = £15V 8 cl . mp;—\
10 : I 10 g
0 10 2 30 4 50 60 70 & 0 10 20 30 4 5 60 70 8
TIME - ps TIME - ps

$334930 - 9V SVHd

VOLTAGE GAIN - dB

OUTPUT SWING - +V

VOLTAGE SWING - V

OPEN LOOP FREQUENCY

RESPONSE
120 T
i a2 25°C
n Vg £15V
100 s -
\\
80 180
N rrase
LMI01A
o i Ny i
N\
@ >\ %
2 GAIN \ ®
0 <~ 0
FEED FORWARD
-2

10 100 1k 10k 100k 1M 10M  100M
FREQUENCY - Hz

LARGE SIGNAL FREQUENCY
RESPONSE

LI
Vg r IV
Ty 5]

N FEED FORWARI

4
LMLO1A
" DsoiA R~
I~~~
0 L | : ==L
100k M 10M

FREQUENCY - Hz

INVERTER PULSE RESPONSE

10 T T
LM101A
8 LM201A
LM30IA ouTpUT
6 A7
Y Bl [
INPUT I
; /
i /
-2
-4
-6
FEEDFORWARD
8 A= 5°C
Vg =415V
-10 I

$33¥934 - 9V1 IVHd
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM101A » LM201A * LM301A

TYPICAL APPLICATIONS

(All pin numbers shown refer to 8 pin TO-5 package)

INVERTING AMPLIFIER
—WITH BALANCING CIRCUIT

Ry R2

INPUT

T May be zero or equal to parallel combination
of R1 and R2 for minimum offset.

FAST VOLTAGE FOLLOWER

v,
T
A
300pF
C R
30pF I0KQ

Power Bandwidth: 15 kHz
Slew Rate: 1V/Us

BILATERAL CURRENT SOURCE

FAST SUMMING AMPLIFIER |

C2
3pF
1]
LN
R2,30k0
Ri
o R 12
IN 6
+—oVour
Iy
“’“‘—‘{ Power Bandwidth: 260 kHz
C| Small Signal Bandwidth: 3.6 MHz
150 pF Slew Rate: 10V/js

MULTIPLE APERTURE
WINDOW DISCRIMINATOR

r—oVin > Y%

—o V3 <V)y <Yy

_6V2<V|N < V3

1r
=

VIN>VI

VOLTAGE COMPARATOR FOR
DRIVING RTL LOGIC OR HIGH
CURRENT DRIVER

OUTPUT

o2

INPUTS

3

VOLTAGE COMPARATOR FOR
DRIVING DTLOR TTL
INTEGRATED CIRCUITS
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM101A ¢ LM201A « LM301A

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

LOW FREQUENCY SQUARE WAVE

GENERATOR
Ry
IM
J_ LOW IMPEDANCE
*Cl OUTPUT
CLAMPED
OUTPUT
= %3M o1,6.2v
D2,6.2V

* Adjust C4 for frequency

DOUBLE ENDED LIMIT DETECTOR

vt

e

Yine

VouT =4.6V FOR V| < V|y <Vy
" Vour=OVFOR Vv;y< VL OR vy < Vy

PRACTICAL DIFFERENTIATOR

Ri G
Vi
, —oVout
c” 2R CYq
N 2ﬂR1—E|_ R3%
= 1 —
T 2mR, Gy =

fe <fh < funity gain

CIRCUIT FOR OPERATING
WITHOUT A NEGATIVE SUPPLY

R) Rz
?—’V‘v‘v MA
+20V
2 7!
6
Vin 3, ﬁ‘T
|
4 vout
R3
— cl , 30pF
+I10Vo —

FREE-RUNNING MULTIVIBRATOR

PULSE WIDTH MODULATOR

R R2
Viy_ 100k 100kQ
tsvo—wv AAA-
+I5v -15v
oVout o 2 L oVout
=8 0.47uF T
o R3 =
I 160k
O OlpF VWA Rg
s 100kQ
islom VWA
= = Rs DI, 6.2V
1000
* Chosen for oscitlation at 100 Hz 00 D2,G,2V
GAIN TEST CIRCUIT
50k 3 » | 1000 0.C.INPUT
kQ WA (/tlov FOR
AA 6 =%i5v)
Vout © 1 (Lo 508 508 3
DIGITAL 0.47uF + IN
VOLTMETER | 0.024F
= 8 I
gz oo §
SODF’ 5.0% TOLERANCE OF ALL UNMARKED
50Q RESISTORS IS 1%
0%
04 VN X 108
0.1% SN
VWV 2k Avo VouT
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LM109-LM209-LM309

5 VOLT REGULATOR

FAIRCHILD LINEAR INTEGRATED CIRCUITS

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 REQUIREMENTS
NO EXTERNAL COMPONENTS

INTERNAL THERMAL OVERLOAD PROTECTION

OUTPUT TRANSISTOR SAFE-AREA COMPENSATION

ABSOLUTE MAXIMUM RATINGS
Input Voltage . 35V
Internal Power Dissipation Internally Limited

CONNECTION DIAGRAM

TO-3 PACKAGE
(TOP VIEW)

GROUND QUTPUT

ﬁ

INPUT

Case is connected to ground.

ORDER PART NO:

Storage Temperature Range —65°C to +150°C LM109K
Operating Junction Temperature Range LM209K
LM109 —55°C to +150°C LM309K
L.M209 , —25°C to +150°C
LM309 : 0°Cto +125°C
Lead Temperature (Soldering, 60 second time limit) 300°C
EQUIVALENT CIRCUIT PHYgg':L DIMENSIONS
OINPUT -3 PACKAGE
o 'JQw o BTS MA___y
10kQ Qg 135
= P '3%3 . ‘ ,Mlkx '
6.3V : T i
. ;:S :nzimm Seating Plane "'LT
J__J |: Ol DA
Qs Q4 glozn Rl
038 QUTPUT ~d
o 225 2 Places
+ . G aton
@ ?__‘ o e
Q13 ) b0 OUTPUT 420
3 S__ ) 1188 R MAX.
Ry X . 2 Places
3ka le&‘_‘l 525 MAX.
INPUT
sk Rg & ¢ R
> 2.4k 2440 301 . 9 o,
o ° | = NOTES
) R3 — 0 All dimensions in inches
»0 o K 1 Leads 1 and 2 electrically isolated
10

Qg
Rz
07 40
Q8

R4
12kQ3

GND

from case
Case is third electrical connection
Leads are gold-plated copper
cored kovar
Package weight is 7.4 grams.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS  LM109 ¢ LM209 « LM309

ELECTRICAL CHARACTERISTICS FOR LM109 AND LM209 (Note 1)

PARAMETER - CONDITIONS MIN. TYP. MAX. UNITS
Output Voltage Tj = 25°C 4.7 5.05 5.3 \%
Line Regulation T] = 25°C

TVSV|yS25V 4.0 50 mV
Load Regulation T]- = 25°C

S5mMASIguTS15A 50 100 mv
Output Voltage TVSV|yS25V

5mA gyt Slvax

P< Pyax 4.6 5.4 Y]
Quiescent Current 7V <V|N <25V 5.2 10 mA
Quiescent Current Change 7V <VIN <2BV 0.5 mA

5mA SIgyT SImax 0.8 mA
Output Noise Voliage Tp =25°C

10 Hz Sf X100 kHz 40 ny
Long Term Stability 10 mV
Thermal Resistance

Junction to Case (Note 2) 3.0 °C/W

ELECTRICAL CHARACTERISTICS FOR LM309 (Note 3)
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Output Voltage Tj = 25°C 4.8 5.05 5.2 \"
Line Regulation Tj = 25°C

TVSV)yS2BV 4.0 50 mv
Load Regulation Ti = 25°C

EmASIgyTS 1.5A 50 100 mv
Output Voltage TVSV)yS25BV

5mA Syt Slax 4.75 5.25 v

P<Pmax
Quiescent Current TVSV|yS25V 5.2 10 mA
Quiescent Current Change 7V <VIN <25V 0.5 mA

5mA SlguT SIMax 0.8 mA
Output Noise Voltage Tp =25°C

10 Hz <Kf <100 kHz 40 Ny
Long Term Stability 20 mV
Thermal Resistance

Junction to Case (Note 2) 3.0 °C/w

NOTES

1. Unless otherwise specified, these specifications appty for ~55°C < T; < 150°C (—25°C < Tj < 150°C for the LM209), V|y = 10 V and

louT =0.5 A,

2. Without a heat sink, the thermal resistance is about 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, VIiN

Pmax =20 W.

= 10 V and lgyT =05 A. Imax =1.0 A and
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM109 ¢ LM209 ¢ LM309

OUTPUT VOLTAGE - V

s.0r

5.0

4.9

TO-3 MAXIMUM AVERAGE POWER
DISSIPATION

TYPICAL PERFORMANCE CURVES

(For all grades unless otherwise specified)

TO-3 MAXIMUM AVERAGE
POWER DISSIPATION

JUNCTION TEMPERATURE - °C

FREQUENCY - Hz

JUNCTION TEMPERATURE - °C

(LM109 and LM209) (LM309) ,__OUTPUT IMPEDANCE
50
10 WE
L‘:;IYN TE— T * %°C ]
K SINK 2
INFINITE o
z 10 \‘ z 10 \‘ (EAT SINK 3 100 A
S S X = 7~
= [ WAKEF1ELD-—>~ = E /
S ey = = N —
a N\ g AKEFIELD =
s [ AN \ 3 HEAT SINK-” \ 5 ///
S o \ =} 680-75 \ % 1 ! /
Z , N g , N 3 W I, = 20mA Z
NO HEAT 4 4
. TNK | NO HEAT \\ Iy S00mA
- i SINK = X
X AY
0.5 Y 0.5 S— 102
> 50 7 100 1% 150 % 50 7 100 125 150 10 100 1K 10k 00k 1M
AMBIENT TEMPERATURE - °C AMBIENY TEMPERATURE - °C FREQUENCY - Hz
TO-3 PEAK OUTPUT DROPOUT VOLTAGE
. CURRENT RIPPLE REJECTION (LM109 and LM209)
4.0 2.5
A I o /ﬂ'{l 5°C I I =1A (70]-3i
J= 55 7 j - <]
L7 TEINE A EC S
o [ [ ~ 2 — T\ E \\\ T
b W z = - \ A ™~ I~ 500mA (10-3)
z 2 T, * 150°C - g b
€ 20 ” € o ! Ty 15 )\s\ s \\\/\’\‘\4\
° [~ _1,- 1% & Y 2 ™ ~
5 —l P g o= : —
= z EJR
3 m T ﬂ?ﬁ% & \\ = i = 200mA \/ I
L0 ” |1, - 200mA N g 0 [ jicam T\
Vi ® 0V = i 1
Vour " 45V U AVgyr <100mV [ ' \
0 2 | 0
50 10 5 ] 5 3 » 10 100 1k 10k 100k ™M 550 -3 0 % S0 75 100 125 150
INPUT VOLTAGE - V FREQUENCY - Hz JUNCTION TEMPERATURE - "C
DROPOUT VOLTAGE OUTPUT VOLTAGE
(LM309) DROPOUT CHARACTERISTIC (LM109 and LM209)
2.5 T 5.5 5.1
Ayt < 100my 70_13
oA | —
> 2.0 I, - 1A 10-3)
; ] L
2 - - \\
g 15\ iy = 500mA (70-3 4 50 ¥ : 50 N
£ —] —— 2 E:
g ~——] — 2 4 z
€ 1o i 2 % E
5 L & < et =
. I - m \/\ T S i ll,j . S5 3 49
2 L . i
Z gs| 1, v2mA IL"U\ TJ-lSD"C\/?l Ti=-5I5°C
l o
L " am
0 2.0 . a1 1
0 > 50 75 100 125 5 6 7 8 5 50 <% 0 2 S0 75 100 125 150
JUNCTION TEMPERATURE - °C INPUT VOLTAGE - V JUNCTION TEMPERATURE - °C
OUTPUT VOLTAGE .
(LM309) OUTPUT NOISE VOLTAGE QUIESCENT CURRENT QUIESCENT CURRENT
1.0 T 6.0 T 6.0 T
lleg Cf: Vin©iov I 2(]]mA
\ . ¥ < .
Ii:g L5s = S 5 TR
= N z i -0 z =T
€ o Mt 3 TN £ e e
5> == 3
: = T Ny
o g 0-3) \ 2
3 g 50 2 50 T, 125%
o ™
|
Vg0V — \ T,%150°C
A 3 —
IL = 20mA /,_——
| 0.01 45 w5
0 > 50 5 100 1% 10 100 Ik 10k 5 50 5 0 2 50 75 10 15 1) 5.0 10 15 2 >

ENPUT VOLTAGE - V
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ LM109 * LM209 ¢ LM309

FIXED 5V REGULATOR

INPUT

1

| LM109

2

° ouTPUT

5V

Cl‘
ot |
it

NOTES:

* 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,

APPLICATIONS

PRECISION VOLTAGE REGULATOR

1
INPUT 4 LM109 2
3
Sl
0,22 uf Q
2N4343

7

ouTPUT
Ry bV
6kQ
.005% LRa
5100 | ¢y
0.2 T 15,
Dy
1N829

1Solid tantalum.

NOTES:

* Regulation better than 0.01% load, line and temperature, can be
obtained.
1 Determines zener current. May be adjusted to minimize thermal
drift.

ADJUSTABLE OUTPUT REGULATOR

1
INPUT OT
C

1
0.22 yF

LM109

3

CURRENT REGULATOR

1
INPUTOT‘
Cl 3

0.22 pF

LM109

NOTES:

Rl’

OuTPUT

* Determines output current.
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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 (1K 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

Reference Input

50V

+7.0V

+55V

730 mW

—65°C to +160°C
0°C to +70°C
+300°C

+30V

+30V

PHYSICAL DIMENSIONS
16 Lead Ceramic Dual In-Line

8 1

R

B i Wﬁ
TR =

.165 110 |.-020 375
100 1933 016 NOM-

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"’ 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

BLOCK DIAGRAM

STROBE A (15)

2) o— QUTPUT
INPUT A AMP A(18)
(3) ©
|
|
|
—Vgee (8) O—f -
REF VREF
+VREF (5) 00—+
|
|
|
(6) O—
INPUT B AMP OUTPUT B
(7) 0 (12

. 12)
CEXT V- v+ STROBEB GND1 GND 2

(1) (@) (18) (11) (9) (13)

CONNECTION DIAGRAM

Cext []1 / 16 [ ] v

ineuTA [ 2 15 [ ] stRosE A
inpuT A2 [ 3 14 [ ] output A
veer (] ¢ 13 GND 2

VReF E 5 12 OUTPUT B
wput Bl [] 6 11 [] strose s

inveute2 [ 7 10 [] ne
v-[ e 9] onn.1
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ SN7524 ¢ SN7525

ELECTRICAL CHARACTERISTICS (VT =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 Vief =16 mV 11 19 mV
Vyef =40 mV 36 44 mV
SN7525
Differential Input Threshold Voltage Vyef = 156 mV 8.0 22 mV
Vyef = 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 VIND =0 mV 15 75 LA
Differential Input Offset Current ViND =0 mV 1.0 uA
Differential Input Impedance f=1.0 kHz 25 ke
Positive Supply Current Ta=25°C,Vt =525V, V—=_-525V 25 40 mA
Negative Supply Current Ta=25°C, V=525V, V—=-525V 10 20 mA
Qutput Short Circuit Current vt=525V,V—=_-525V 2.1 3.5 mA
LOGIC INPUT/OUTPUT CONDITIONS (See Fig. 2)
Output Voltage Logical ‘1" 1 Load = 400 wA 24 39 \%
VIN(1) Strobe =2.0 V '
VIN(0) Strobe = 0.8 V
Vt=475V,V—=-475V
Output Voltage Logical ‘0" | Sink = 16 mA 0.25 04 \%
VIN(0) Strobe = 0.8 V
Vt=475V,V—=-475V
Logical “1"" Input VIN(0) Strobe = 0.8 V 20 \
(Strobe Inputs) Vt=475V,V—=-4.75V
Logical “0" Input VIN(1) Strobe = 2.0 V 0.8 Vv
(Strobe Inputs) Vt=475V, V= =-475V
Logical “0’' Input Current VIN(0) Strobe = 0.4 V -1.0 —-1.6 mA
(Strobe inputs) Vt=525V,V—=-525V
Logical “1"" Input Current ViIN(1) Strobe =2.4 V 40 HA
(Strobe Inputs) vt=525V,V—=-525V
Logical 1" Input Current VIN{1) Strobe = vVt 1.0 mA
(Strobe Inputs) Vt=525V,V~=-525V
A.C. CHARACTERISTICS Ta =25°C
Common Mode Input Firing Voltage tr=tf<15ns +3.0 \%
tp =50 ns
Differential Input Overload VIN+20V, 20 ns
Recovery Time tr=tf=20ns —
Common Mode Input Overload VINCM =20V, 20 ns
Recovery Time tr=tf=20ns
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 - Vy - mV

e

e

DIFFERENTIAL - INPUT OFFSET CURRENT - 1) - pA

OUTPUT VOLTAGE - Vyyp - V

TYPICAL PERFORMANCE CURVES

~

o

e
)

I
S

i
o

w
o

o

THRESHOLD VOLTAGE THRESHOLD VOLTAGE DIFFERENTIAL-INPUT
VERSUS VERSUS BIAS CURRENT VERSUS
REFERENCE VOLTAGE SUPPLY VOLTAGE AMBIENT TEMPERATURE
T T 1 % T » T
V=5V & Vpgs = 20mV Ve 5y
RGN 3 LT:EFZS%'" i » V- =5y
2 2 z
s E o]
g2 o s — 3 1
g 1 z
g y o
& £ £
£ 5.0
Y £
SN7524/SN7525 SIN7524/S:\I7525 e SN7524/SN7525
% 10 2 Y ) 50 % +5.0 +5.5 +6.0 NTw o x @ @
REFERENCE VOLTAGE -~V pg SUPPLY VOLTAGE - Vg - V AMBIENT TEMPERATURE - T, - °C
DIFFERENTIAL-INPUT LOGICAL “1” LEVEL LOGICAL “0” LEVEL
OFFSET CURRENT VERSUS INPUT CURRENT VERSUS INPUT CURRENT VERSUS
AMBIENT TEMPERATURE INPUT VOLTAGE INPUT VOLTAGE
T 10 1 (-2,00
VHe5Y 3 += V45
V- =35y z _“I;; :z;sl\gc 2-1.75 —‘{;:5'5%
F y Fis
£ o0 . 5-1.25 -y
6 o B 210
™~ S =
™ 2 4.0 2 ™
— g V4 5%1 75 \
B 4 £.0.50
2 ‘g 20 A 3
g b 205
SNT24/SN7525 = / SN7524/SN7525 - ‘ SN7524/SN7525
T w a w w wm e % L0 2.0 30 40 5.0 Y0 om0 05 1o LB Lo Lb
AMBIENT TEMPERATURE - T, - °C INPUT VOLTAGE = Vyy - V INPUT VOLTAGE - Vy =V
OUTPUT VOLTAGE LOGICAL 0" OUTPUT LOGICAL “1” OUTPUT
VERSUS DIFFERENTIAL VOLTAGE VERSUS VOLTAGE VERSUS
INPUT VOLTAGE SINK CURRENT LOAD CURRENT
VA5V Ilgapt 400BA | SN7524/5N7525 ol B G Ny
L v--2sy > bye-lsy
Tp* 25°C | N Tp=25°C z
<04 £ a0
i
3 8 ™~
fL\'/REFJZSmI/_]_r» g o3 =g g 0
cof—HH L] -~
4‘ R * BV g | A S
, g 0.1 )
l <t 8 V+r5y
S v--csy
SN7524/SN7525 1p=2°C SN7524/SN7525
O w3 2 a0 o 1 m % @ w0 Ty ¢ s 0 2 w6 B % w0 60 sm 100
DIFFERENTIAL INPUT VOLTAGE - V) \0 - mV SINK CURRENT - Iy - mA LOAD CURRENT - 1) g - WA
COMMON-MODE FIRING
VOLTAGE VERSUS
AMBIENT TEMPERATURE
>§ 3 Vewr
g
)
£ |vees
= ofV-sy
é VREF = 20mv SN7524/SN7525
E -1
2
g '3 “Vem
-

0 10 20 30 0 50 60 70
AMBIENT TEMPERATURE - Ty - °c
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FAIRCHILD LINEAR

INTEGRATED CIRCUITS * SN7524 « SN7525

FIG. 1 PROPAGATION DELAY

TEST CIRCUITS VOLTAGE WAVEFORMS
Veca VRer =20mV Y1 e e—————— 4omv
e §____4__7__J‘§__- D::a:fﬁrigl}o.lgé .—t,l—l [-———m v
A i— -! 28N g2 ay pee———— e —— ——— — VIN(1) STROBE
1 2, ll.14 1.5v l ¥II5V 1.5V 1.5V
3 EL J_ ~O A QUTPUT STROBE ;ﬁ:gg I to l > I__,p1 VIN(0) STROBE
?10 E}fl ) prIC] tpd(1)STROBE tpd(0) STROBE
11 SN7524 /57525 [ < tpa1)D—| S LI (R . — Vour)
6 J %1,5v *x sv m,sv
b 7; >__:Di : 1 08 ouTPUT ouTPUT 03 YouT(0)
RS | N S j ¢
250350 11 15[ 500 ENE 155F NOTES:
e 1000F 1. Pulse generators have the following characteristics:
I | sen ZouT =50 Q, ty =t = 15 (¢5) ns, tpq = 100 ns, tpp = 300 ns,
L 1 4Ll = PRR = 1 MHz.
STROBE INPUT 2. Strobe input pulse is applied to Strobe A when inputs Aq - Ao
oot are being tested and to Strobe B when inputs Bq - By are being
GENERATOR tested.
3. Cj includes probe and jig capacitance.
FIG.2 DC TEST
Veez Veer
)
___________________ bs__
Vin 00— sE i IgINK
TEST : 1
TABLE :B LOAD
7 ——
L b Temk
]
Vggp O——————zt—] SN7524/SN7525 i Vout
- | Vout
!
| R [
TEST TABLE
OUTPUT
TYPE INPUTS Vief VinD
Vout Isink lload
A1-AgorBq-B2 15mV | <11mV | <04V | 16 mA -
SN7524 Aq1-Ag0rBq-Bp 15 mVv >19mV >24V - —400 uA
Aq1-AporB1-Bo 40 mV < 36 mV <04V 16 mA -
Ap-AzorBy-B2 | 40mV | >44mV | 224V - —400 A
Aq-AgorBp-B2 15 mv < 8mV <04V 16 mA -
SN7525 Aq1-AporBp-B2 15mV | >22mV | >224V — —400 A
Aq-Ago0rBq-B2 40 mV < 33mV <04V 16 mA -
A1-Ap0rBq-B2 40 mV > 47 mV =24V - —400 uA
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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;s 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) +7V
Internal Power Dissipation (Note 2) 800 mW
Input Voltage (Note 3) 55V
Ve to Substrate or Collector to Substrate Voltage 3BV
Collector to Base Voltage ‘ 35V
Emitter To Base Voltage 5V
Coliector to Base Voltage (Note 4) 30V
Continuous Collector Current 300 mA
Operating Temperature Range 0°Cto+ 70°C
Storage Temperature Range —65°C to +150°C
Lead Temperature Range (Soldering, 60 seconds) 300°C

CONNECTION DIAGRAMS

(TOP VIEW)
14 LEAD DIP
v~ pv
1a[]2 13 ]2
1v[s 12 ]2y
B[] 4 1]z
1C [: 5 10 :] 2C
1€[]s o ]2
eno [ 7 8[] v- (substrate)

ORDER PART NO.
SN75450J

EQUIVALENT CIRCUIT

Rq
4%

Rs
4k

(Sub-
strate)

BLOCK DIAGRAM

1Y 1B

STROBE G 1E
O—1

oA 1 2Y 2B

Notes on following page.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ SN75450

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

PARAMETER TEST CONDITIONS MIN. TYP. MAX. UNITS
TTL Gate
Input HIGH Voltage vt=475V 2.0 \Y
Input LOW Voltage vt=475V 0.8 \Y;
Output HIGH Voltage Vt=475V,V|Ny =08V, lguT = —400 uA 24 3.3 Y
Output LOW Voltage VF=475V,V|N=2V,IgNK = 16 mA 0.22 0.40 \
Low Level Input Current Vt=525V,V|Ny=04V
Input A —-1.6 mA
Input B -3.2 mA
High Level Input Current
Input A V¥=525V,V|y=24V 40 A
Input B 80 LA
Input A V+=525V,V|Ny=55V 1.0 mA
Input B 2.0 mA
Short Circuit Qutput Current (Note 7) vt=525V -18 —55 mA
Output LOW Supply Current vt =5V, All Inputs HIGH 6.0 11 mA
Output HIGH Supply Current v+ =5V, All Inputs LOW 2.0 4.0 mA
Output Transistor
Collector to Base Breakdown Voltage Ic=100A lE=0 35 48 \%
Emitter to Base Breakdown Voltage lg =100 A, Ic=0 5.0 6.0 \Y
Collector to Emitter Breakdown Voltage Ic =100 uA, Rgg =500 30 Y]
*Collector Substrate Breakdown Voltage Icg = 100 uA 35 50 \"
Static Forward Current Transfer Ratio VCe=2V,Ic=100mA, Ta = 25°C 25
(Note 6) Vee=2V,Ic=300mA, Ta =25°C 30
VCE=2V,Ic=100mA, Tp =0°C 20
VeE=2V,Ic=300mA, Ta=0°C 25
Saturated Base to Emitter Forward Voltage Ic=100mA, Ig =10 mA 0.85 1.00 \
(Note 6) Ic =300 mA, Ig =30 mA 1.05 1.2 \Y
Collector to Emitter Saturated Voltage Ic=100mA, Ig =10 mA 0.25 040 \%
(Note 6) Ic =300mA, Ig =30 mA 0.50 0.70 \Y
AC CHARACTERISTICS — V=145V, Tp = 25°C, C|_ = 15 pF, R|_ = 400 Q
TTL Gate
Turn Off Delay Input to Output, tp H Figure 1 12 22 ns
Turn On Delay Input to Output, tpH | 8.0 15 ns
Output Transistor Ic=200mA,Ig T =20mA, Ig~ =40 mA
Delay Time, tg 8.0 15 ns
Rise Time, t, Figure 2 12 20 ns
Storage Time, tg 7.0 15 ns
Fall Time, tf 6.0 15 ns
Combined Gate and Transistor Ic=200mA,Ig=10s, CL =15pF
Turn Off Delay Time, tpH 17 ns
Turn On Delay Time, tpH|_ Figure 3 16 ns
Turn Off Transistion Time, tT H 7.0 ns
Turn On Transistion Time, tTHL 9.0 ns

NOTES:

Applies for Rgg <5600 Q

NogswN =

All voltage values are with respect to device ground terminal.
Rating applies for ambient temperatures to 70 C.
Input voltage should be zero or positive with respect to device ground terminal.

The substrate pin must always be tied to the most negative voltage for proper operation.
These parameters must be measured using pulse techniques. t,, = 300 us, duty cycle = 2%.
Not more than one output should be shorted at a time.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ SN75450

VQH - HIGH-LEVEL OUTPUT VOLTAGE — v

TYPICAL CHARACTERISTICS

TTL GATE TRANSISTOR TRANSISTOR TRANSISTOR
HIGH-LEVEL OUTPUT VOLTAGE STATIC FORWARD CURRENT BASE TO EMITTER VOLTAGE COLLECTOR TO EMITTER
VERSUS TRANSFER RATIO VERSUS VERSUS SATURATION VOLTAGE VERSUS
HIGH-LEVEL OUTPUT CURRENT COLLECTOR CURRENT COLLECTOR CURRENT > COLLECTOR CURRENT
40 © 100 12 T w 08 -
L E VEE=3V L g | E
35 vee=sv - & PF—gfoes I 2 | 3 o
ViL =08V w > 1.0 [— SeeNote > 051—Tg
TA =25°C % 80 . TA-0C 7 z See Note 6
30 N < L+ w i 2
\ E o r—Tan0¢ a = 08 S s g 04
N P aili s canmul ERiy ¢
20 \ 23 50 ail & 06 L—T UTa-2s'c g 03
| al ;" : Y/
. \ 3w Ta=0C 5 o § , A :’
S 2 s o0 A I Ta-0c
] | O - A
10 2w u e //44
K > 02 S 01 TA=25'C
k * i
00 -5 10 -5 20 25 -30 35 40 * 010 20 40 70 100 200 400 D10 20 40 70 100 200 400 E 010 20 40 70 100 200 400
I0H - HIGH LEVEL OUTPUT CURRENT - mA I¢ - COLLECTOR CURRENT - mA Ic — COLLECTOR CURRENT mA Ic = COLLECTOR CURRENT — mA
SWITCHING CHARACTERISTICS
PROPAGATION DELAY TIMES, EACH GATE SWITCHING TIMES, EACH TRANSISTOR
INPUT 24V Voo OUTPUT sv INPUT W A
1kQ
O OUTPUT
PULSE
GENgle'ATOR GEl:gFﬁ\ngH CL=15pF
(See Note A} sus ?SLe: ':2(52 ) (See Note C) (See Note A) 0.1 pF (Soe Note B)
- - - 622
TEST CIRCUIT TEST CIRCUIT
_...ll :4._ =6 ns ——: :«—gmns II<— t ——ul
| ' "t ) < " 3V
| H v INPUT 15V } o0% o0% ! N 1.5V
INPUT ! ! 0% 1 ! 10% ov
! —>:<1 ns'l<— i< 1 s bt
H o —— = ov H 1
e R e A R SR e = e
—— b —] f—
ouTPUT 10% ,' ‘I 10%
vor OUTPUT ) | ! -~
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
NOTES:
A. The pulse generator has the following characteristics: NOTES:
tyy = 0.5 us, PRR = 1 MHz, 25, ~ 50 Q. A. The pulse generator has the following characteristics:
B. C_ include probe and jig capacitance. tyy = 0.3 us, duty cycle < 1%, Zoyt = 50 Q.
C. All diodes are TN3064. B. C| includes probe and jig capacitance.

SWITCHING TIMES, GATE AND TRANSISTOR

INPUT 2.4 V Veg

OUTPUT

PULSE CLn18pF
G(ng;::g? (See Note B}

90%
INPUT

= = = ouTPUT N so% A |
| 10% 10% !
! ' 1-—-?' ————— VoL
TEST CIRCUIT ==l b=— = TLH e
VOLTAGE WAVEFORMS
NOTES:
A. The pulse generator has the following characteristics:

tyw = 0.5 us, PRR = 1 MHz, Z5,¢ = 50 Q.
B. C_ includes probe and jig capacitance.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ SN75450

= TYPICAL APPLICATIONS

DUAL RELAY DRIVER 300 mA SINK DRIVER MOS DRIVER
R out
LAA I S VAA -0
SN75450 AL . ouT
hon I —I V1 O WA H)MTOOS
__________ h)
iNeuT 1 :
co] = i
| J
] STROBE
o .
1 1
|
FLOATING SWITCH GATED COMPARATOR
v RL Y
O—- VA O
SN75450 —\
1A I
|
G
24
I
—_
Y=G+1A-2A+1A - 2R
FILM MEMORY DIGIT DRIVER CORE MEMORY DRIVER
o\g R( Vi b
A1 8y > Ra
% SN75450__
/SN75450
- SOURCEI_ 1' SELECTION
AoDRESS e— - - : T 7 hoosess g:a%D:v
CIRCUITRY " SN§5450 5 SN§5450 SIRCUITRY _:
—————————————— r——="==7"==77"
o— o |
|
1
|
]
o -
SOURCE SINK —0
,VZL —T T T T
[og
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * SN75450

APPLICATIONS (cont'd)

TO MEMORY WORD LINES

® & & o o o o o

0 . ‘ (e] o 0 0 Q o ? Q
! 1 1 . .
1 1 1 | I
| S — | . |
O — — — — o vna mmm e e G e M e o — — — — b e e — —
T B
. I 1 1
. >°_|—‘|_ |
| |
N R —+_ !
I ! s
' 9N40/7440 I I
o— | I |
oy LI ied —_| i
> ; - |
£ lo— 1 |
5 (| I
EO'_‘ I————-—l I———_————_———————_————--———I
(8]
w
% o——— —_—— —_————t e
g r ar i
§ o— | i
- | 1 '
o—— | | | ! '
9N40/7440 I
o—— 1| ™ I [
oy LI K —_| |
. —= — !
L l | 1
o— — el L—————————————————-———-————_I
SN75450 SN75450
| | -
t |
| | |
| | |
| I | '
I 1
| ! I |
| | |
i I |
Ll - —_— Ll _— ——J L1
o o o o)
FROM DECODE CIRCUITRY
WORD LINE MEMORY DRIVER USING SN75450
SN75450 CIRCUIT APPLICATIONS
Dual Lamp Driver o Dual Photo Switch (TTL Compatible Qutput) o Memory System Current Sink
Dual Relay Driver o NAND Gate Schmitt (Timed Relay or Lamp Control) e Memory System Current Source
Gated Comparator e High Input Impedance Low Speed Schmitt with TTL Output ® Film Memory Digit Driver
Floating Switch e Dual High-Speed Gate ¢ Core Memory Driver
Dual MOS-to-TTL Driver ® Square Wave Generator : ll?(?ie ieé;egtor .
(o) onverter
Dual TTL-to-MOS Driver e SCR Gate Driver e Dwell Meter Driver
500 mA Sink Driver ® Super TTL Gate with 250 mA Sinking Ability e Tachometer
e Dual-Channel Single-Ended Line Driver e MOS Memory Write Driver

Dual Linear Ampltifier
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TAA630 *

- PAL TV CHROMA DEMODULATOR

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The TAAG630 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.

INTERNAL DECODING MATRIX
EMITTER FOLLOWER OUTPUTS
INTERNAL PAL SWITCH
INTERNAL COLOR KILLER

ABSOLUTE MAX{IMUM RATINGS
Supply Voltage (Note 1)
Internal Power Dissipation (Note 2)
Color Difference Output Currents
Operating Temperature Range
Storage Temperature Range
l.ead Temperature (Soldering, 60 seconds)

DOUBLE-BALANCED SYNCHRONOUS DEMODULATOR

PROVISION FOR OUTPUT DC LEVEL MATCHING

132V

730 mW

5 mA

—40°C to +85°C
—65°C to +150°C
300°C

1
2
eaLswitcHoutPut []3 14 [J + LNE PULSE INPUT
rRyouteur [ |4 13 [ ] R-¥ cHROMA INPUT
' R.Y.DC
evoutrur s 12 [ FeVeChosust
Y DC
v s n EeVeCabaust
svourpur [ 10 [ wiLer input
BYREFERENSE s 9 [ & cHroma inpUT

CONNECTION DIAGRAM
(TOP VIEW)

U 6 [ ] crouno

15 [ ] ~ LINE PULSE INPUT

IDENTIFICATION
INPUT

R-Y REFERENCE E
INPUT E
O]

ORDERING INFORMATION

TAAG630/6B
TAAG30/7H>*

Ceramic Dual In-Line
Ceramic Quad In-Line

**Available from factory on special re-
quest.

+ Formerly referred to as the uA786

BLOCK DIAGRAM

B-Y CHROMA INPUT

G-Y DC
LEVEL ADJUST

B-Y OUTPUT G-Y OUTPUT KILLER INPUT R-Y OUTPUT
r--—--=--9-cT--—-—--"=-99=-C-"-"-""""-"V " ~-~""—"—""—7"=""-<"-—"—-""""”""="="-"=""="="="~"=-"'=-"=-=—"="=="=—= A
: {0 1® 1® 10 :
| EMITTER EMITTER EMITTER i |
I FOLLOWER FOLLOWER FOLLOWER TAA630 |
! |
10) 1 1 :
v+ O 1
RESISTOR A resisTor
! NETWORK [ NETWORK |
| |
T 1
| 21
| 1 R-Y
¢ BC‘E' i B-Y CURRENT CURRENT L RY PHASE - REFERENCE
R FERlﬁ';UT o‘ ™ DEMODULATOR SOURCE SOURCE DEMODULATOR INVERTER I
i I PAL
EMITTER
|
i F—— rolower [———O swircH
! | OUTPUT
! FLIP-FLOP \
IDENTIFICATION
GROUND @ o

—_— - o _______________
R-Y DC R-Y CHROMA INPUT + LINE —LINE
LEVEL ADJUST PULSE. PULSE
INPUT INPUT

Notes on foHowing page.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * TAA630

ELECTRICAL CHARACTERISTICS (Tp = 25°C, V+ = 12V, Test Circuit 1, unless otherwise specified. See Note 3)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Supply Current (Ig) 33 40 mA
DC Voltage at B-Y Output (NOTE 4) 6.8 7.4 7.8 \
Output Resistance at Color Difference Terminals (R4, Rg, R7) 100 Q
Color Difference Gain
R-Y Channel 7.0 V/V
B-Y Channel 125 VIV
G-Y Channel (NOTE 5)
Maximum Color Difference Output Voltage (NOTE 6)
R-Y Output (V4) 3.2 Vp-p
B-Y Output {V7) 4.0 Vp-p
G-Y Output (Vg) 1.8 Vp-p
Input Resistance of Chroma Inputs (Rg, R13) 1000 Q
Input Capacitance of Chroma Inputs (Cg, C13) 10 pF
DC Voltage at Chroma Inputs (Vg, V13) 3.2 \Y
Input Resistance of Reference Input (Rg, Rg) 900 - Q
DC Voltage at Reference Inputs (Vo, Vg) 2.2 \%
Color Killer Voltége Threshold (V 1g) PR
Color "ON"' - 09 . \
Color “OFF"’ 0.3 \
Peak-To-Peak PAL Switch Output Voltage (V3) 2.0 3.0 Vp-p
TEST CIRCUIT 1
L
IDENTIFICATION
INPUT
OlpF |0.14F
0 s 1'14 ‘L 4"1
B-Y CHROMA INPUT O— 4
R-Y CHROMA INPUT O———— 5
B-Y REFERENCE INPUT O—— 7
R-Y REFERENCE INPUT O———
150 uH Elso,‘,n
Vg-v 1 G-y VR-Y
*®Q SO 1k
4760 TlOOOpF == 100pF 4.7kQ TIOOpF

NOTES"

1. 16 volts is permissible during warmup. . o
2. Rating applies for ambient temperatures to 70°C. Derate linearly at 9.1 mW/°C above 70°C.

!

3. Killer Voltage, V1o = 0.9 V; Reference Voltages Vo and Vg = 1 Vp-p @ 4.4 MHz, V5 leads by 90°; Line Input Pulses, V414 and Vqg5 =
—2.5 V peak; Chroma Input voltages Vg and V13 = 60 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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FAIRCHILD LINEAR INTEGRATED CIRCUITS * TAA630

EQUIVALENT CIRCUIT

® vt
9]
Qo gy
T
e g ] " @ oUTPUT
3 Ra 51 730, &
27 4908 e ] ) a2 ® 6y
Q35 Rg 1 am‘j SUTRUT
7iog L
R Ry
Rl SRy - v ks @ gy
dty ok L |
+ ¥ 05 5 07 9% 9 S0 ap} ’ ® paL
Q SWITCH OUTPUT
B-Y R43 Rs2 Rs5 -&32
CHROMA 11k ® v
INPUT CHROMA INPUT
C’q 0
O]
Rag
9400 Rog y Ri3 R14
11k 9008 9000
8-Y Q14 O, Qe Q7 34—
REFER- Rs7
ENCE 3400 Rsg
INPUT OZN
% 0 13 w ; . —- 3400
8<r R Rg7 @ Q Q23 28
15 6 47 93¢ R 22 04 R
9400 9400 2800 90025 %00\,24 29 R3z r<°25
) [“f 45k 45k
03 DtS:‘ R3) R3p
0,54 vo 45K0 45k
26— fan '\%3]
o4 i{? 234 D, Q32 0y D2
R R R R R R R
R33 R3q Rs0 R4s Rag Rs3 56 35 37 59 36 54 R3g R3g Rao Raps Ray
2400 3800 $32k@ 78008 900 6409 90T T30 330 32 20 Tk 2o 2060 a5 463 360
®5 s @ @ O] l@ l@ ®4
KILLER G-Y R RY IDENTIFICATION - + " GROUND
INPUT  DC LEVEL REFERENCE INPUT LINE PULSE INPUT
Aoaust INPUT
TYPICAL APPLICATION — PAL COLOR TV SYSTEM
COLOR LINE
KILLER PULSE  IDENTIFICATION +12v +250v
>
100kQ 23300 $3300 3300 12k $18KQ.
ANV LYY
of ]100F 0. 12kQ  2mH
L G Tls " RY
B-Y CHROMAINPUT g 1.5k
AT
R-Y CHROMA INPUT 13
7
, 1504H 2700 2mH
F 6-Y
2F . g TAAB30 BF257 " Y
H 7 47%Q 1.5k8
]“F}———Z = .
150uH 12k@  2mH
n
L L R BF257 N By
—a o
47kQ 1.5k
L
L =
1.20F 1.20F 1.20F
REFERENCE 1.80F gz“g L2 " ="
INPUT
so00f  Zesk $er00 3100 327083108 32700 $100 100k0333k2

o
PAL SWITCH QUTPUT
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TAA640°
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 amplifier, modified FM slope detector, and an audio preamplifier. The circuit incorporates
a dc volume 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 TAAG640 an ideal choice for TV sound channels and line operated or automobile FM radios.

e 0 0 0 0 o

100 uV 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
Vg
Supply Currents (Note 1) 11+17+Ig
I
Internal Power Dissipation (Note 2)
Ceramic DIP
Operating Temperature Range
Storage Temperature Range

32V
9V
40 mA
28 mA

670 mW
—40°C to +85°C
—65°C to +150°C

CONNECTION DIAGRAM

(TOP VIEW)
REGULATE ~
EGULATED
dLATER [ 1 14 JIFoutpPuT
DETECTOR [ » 13 |7 voLume
INPUT (-) L CONTROL
DETECTOR
NPUT i ] 3 12 { ] GROUND
DETECTOR
ouTPUT (-) - ¢ 1L iFBias
DETECTOR
ousPuT o L] 5 10 [ 1F npUT
AUDIO
outrur ] 6 9| ] iF DECOUPLE
AUDIO
SUPPLY — 7 8 ] IF suppLY

ORDERING INFORMATION

TAA640/6A
TAA640/7F"

Ceramic Dual In-Line
Ceramic Quad In-Line

**Available from factory on special re-
quest.

Lead Temperature (Soldering, 60 seconds) 300°C
. t Formerly referred to as uA784
BLOCK DIAGRAM
DETECTOR REGULATED AUDIO
IF SUPPLY IF QUTPUT INPUT SUPPLY SUPPLY
o
A
IN
IF INPUT o N
IF >
o———IF AMP IF AMP, DETECTOR 0
DECOUPLE ~ GAIN AUDIO
IF BIAS -1 CONTROLLED OUTPUT
IF AMP
o o
VOLUME CONTROL DETECTOR
INPUT OUTPUT

Notes on following page.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS * TAA640

ELECTRICAL CHARACTERISTICS Tp = 25°C. See note 3.

Parameter Condition MIN TYP MAX UNITS
Zener Voltage, V1 7.4 8.5 \
Voltage at Pin 7 22 \Y
Current at Pin 7 0.7 mA
IF Input Voltage for 3 dB Limiting 100 uVv
IF Amplifier Voltage Gain 70 76 dB
IF Output Voltage 1.7 Vp-p
AM Rejection 30% AM 44 dB
Audio Output Voltage Af = +50 kHz 1.6 Vims
Total Distortion Af = £15 kHz 1.6 %

Af = +50 kHz 5.0 %
Remote Volume Control Range 60 dB
NOTES

1. Rating permissible during warmup. o
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 1applicable. Adjust |1 + |7 + Ig to equal = 26.7 mA. IF input = 5.5 MHz; modulation = 15 kHz unless otherwise specified.

TEST CIRCUIT AND TYPICAL APPLICATION
TV SOUND SYSTEM

5600 26.7mA Vg (SEE NOTES)
fo.wr le L |7 %mm: Rg (SEE NOTES)
= 6 = AUDIO OUTPUT
INPUT | O.1pF 10 2
o—it
eon TAA640 3 100pF
—
14 3300
= 0022uF

©

41 51 Bl 2
K F
WL oot

[o03[ oot
DF-IV pr-lr 10k
82pF
T

AUDIO
POSITIVE
TAPER

Notes: 1. Adjust Vg and Rg so that | = 26.7 mA.

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 104 93040.

DETECTOR
INPUT REGULATED  AUDIO  AUDIO
- SUPPLY SUPPLY OUTPUT
o
3 2 3 7 6
Ry gR3 Rs <R Rz Rz SR Roa Rao Rz ¢ Rss Rao
33003 3300 ) 3300 % 3300 A 29kn3 3300 § 3300 2¢kn 33k 33603 330 1060
5 10
1\1 R R3)
33K0
I
—+ 04 s < J § 220 21 Q22 023
§'7 7 D¢
10 -~ - R343 Raz Rigs Ry
IF INPUT 9 0 0 g Koy a3 2003 3500
i N ™ Rez ) ] M ol
Bias O— " KA 0K | gy,
IF N 3.3k
pecoupte O
Reg
0% %lom
Rag [
o SF v
o a7 ! — ) o}
0 Dg Dg Ko
Rig
360 Dy
R2 Rg gRs Ry R SRig 2R Rig Rig 2Rz JRig Ra Re3 Ras o R35 R3g
300 rsm3vsw 23300 $75M3750%3003302 23ka Tekn Sekn 220 27ka 3300 10 39k 39K
013 4O Os o1
VOLUME CONTROL -+ GROUND
DETECTOR

OUTPUT
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TBA550
TV SIGNAL PROCESSING CIRCUIT

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The TBAB50 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 CONNECTION DIAGRAM
distribution circuit for the video, AGC, noise, and synchronization signals for both monochrome and (TOP VIEW)

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.

e VIDEO PREAMPLIFIER WITH EMITTER FOLLOWER OUTPUT PHARE PERERC: [ U 16 [] ovo
e GATED AGC DETECTOR SUPPLYING CONTROL VOLTAGES FOR VIDEO I.F. PrASE DEFSERST 2 15 [ ] SEfG svne
AGC AND TUNER DELAYED AGC FLveack aating 5 uld g%mﬁ‘\eﬁcwgcgow
e AUTOMATIC FREQUENCY CONTROL VOLTAGE FOR HORIZONTAL OSCILLATOR wace [ 14 1w [ SUyeSTRARaTo
e VERTICAL SYNC PULSE SEPARATOR sureey [ g 2 [ vioro outeur
e VIDEO BLANKING FACILITY TUNER AGC [: 6 [ siankine ieut
RF DELAY AGC DEO INPUT
e NOISE CANCELLATION IN AGC AND SYNC CIRCUITS st Ci ! I = B
CANCELLING{+) 8 9 CANCELLING! 1

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Note 1) 16V

Power Dissipation {Note 2) 730 mW ORDERING INFORMATION
Operating Temperature Range —25°C to +125°C ) o

Storage Temperature Range Ceramic DIP —65°C to +150°C Ceramic Dual-in-line TBA550/68
Lead Temperature (Soldering) Ceramic DIP, 60 Seconds 300°C Ceramic Quad-in-line TBAS550/7H*

* Available on special request.

FFormerly referred to as UA785/TAA700

BLOCK DIAGRAM
— Tuner IF DETECTOR SounD,
/I D |
1 |
: AGC AMPLIFIER, VIDEO | VIDEO ~ _ TO PICTURE
i DETECTOR PRE-AMP | OUTPUT TUBE
| {
I L -~
| |
! NOISE DETECTOR VERT. SYNC || VERTICAL TO VERTICAL
; AMPL. & FREQ. SEL. SEPARATOR [~ osc. OUTPUT
| i
| / |
i |
| NOISE L— SYNC | |HORIZ. PHASE[ | _ IHORIZONTAL TO HORIZONTAL
| GATE SEPARATOR & FREQ. DET. [ 1 0sC. > OUTPUT
| TBASS50 |
L o o o L o L L e o e e e e _
Notes on following page. *Planar is a patented Fairchild process.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « TBAS550

‘

3
ELECTRICAL CHARACTERISTICS (Tp = 25°C, Vg =+12V, Test Circuit 1, unless otherwise specified)

PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Supply Current, i g R =90/ Vyg=0 19 25 mA
RL=1kQ,Vyg=0 30 mA

VIDEO PREAMPLIFIER
Voltage Gain 3.0 VIV
Input Resistance, R10 2.7 k &
Input Capacitance, C10 1.0 pF
Bandwidth -3dB 5.0 14 MHz
Black Level at Video Output V10 = 2Vp_p, Direct Coupled 5.0 \Y
Video DC Output Voltage, Vi2 Vip=0 85 9.8 10.6 \
Tracking of Video Output Voltage with Vig=0 0.7 V/V

Supply Variation,%_\\_//lL
Peak Video Output Current ° (Note 3) 14 mA
Required Video Blanking Input Voltage (Note 4)

Puise, V) 1.0 \%
Required Video Blanking Input Current (Note 4)

Pulse, |y} 1.0 mA
Required Flyback Gating Voltage Pulse, Vg (Note 4) 1.0 \%
Required Flyback Gating Current Pulse, 5 (Note 4) 1.0 mA

AGC CIRCUIT
Control Voltage at IF AGC Terminal, Vg Vig =0V 0 \%

Vio=-25Vpc 8.0 \
Control Voltage at Tuner AGC Terminal, VG V10 =0V 0 \Y
Vi0=- 25Vpe 7.0 v

SYNCHRONIZATION CIRCUIT

AFC Operating Reference Voltage, Vo Vq1=3Vpe V=7 Vpp, 7.0 Vpe
(Note 5)

Vertical Sync Pulse Output, Vis 10 11.5 Vp.p

Vertical Sync Output Resistance 2.0 k £

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 \%
Minimum Frequency of Noise Pulses to

Activate Noise Gate (Note 7) 35 MH,
Video Input Level to reduce V8 to 10V 3.3 VpE AK

NOTES

1. Rating permissible during warm-up; however, continuous maximum supply voltage is 14 volts,

Derate linearly at 9.1 mW/°C for ambient temperatures above 70°C.

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 k).
However, the following precaution shouid 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 wili 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.

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.

2.

3. Operation with R_ less than 430 £2 is not recommended.
4

5.

6. Theslicing level is independent of the video input level.
7.

The noise detector of the TBAS50 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)
VIDEO DC OUTPUT
SUPPLY CURRENT VOLTAGE VS.
VS. SUPPLY VOLTAGE TEMPERATURE
14
* le =l(]V
12
2 -
= R, - 1.0k g o0
£ LT = I D
z » — =
S E
g 2
? R - 102 g .
20 z
TBAS50 2
15 TBASS0
16 0
10 11 12 13 14 -2 0 2% 50 75 100 125
SUPPLY VOLTAGE - V TEMPERATURE - 'C
TEST CIRCUIT 1
100 FLYBACK GATING INPUT »
£ AN VsuppLy = 12V
1.0z 1.0 = [2.08= 2.0 Jr- =
uF |+ k@ Kk kS F[ Vpgr = 3.0V
8 7 6 5 4 3 2 1
TBAS50
9 10 11 12 13 14 15 16
VERT SYNC OUTPUT
47 R+ l0.22]0.05
kQ L ~_ T~
uF  |uF
VIDEO INPUT VIDEO BLANKING INPUT =
EQUIVALENT CIRCUIT
BLANKING
INPUT
VIDEO INPUT vineo outpuT @ (@) &) FLysack GATING
+SUPPLY
Ry Ri2 R33 J SRs7
2748 1.4kQ 74k oo 60
Ry
b
4
r_} 3000 Rsa
3.4k
0
" 3 '-L/g7 "
Q4 OUTPUT
—o
HORIZONTAL
SF% Try Yo 25 R20 242 | pHASE DETECTOR
0‘}100 D2 1kQ 5kQ —o
REFERENCE
$Ray <R44 R45 SR R R
10ka %0 500) : oS30 Pt rr\%m
K [ Q .Zgg 22
0 } - G8 oa Q2 a VERT, SYNC.
“ e} ol 332 '_*O’UTPUT
= Thoa [} Q
36
2l 1 L ki
10kQ 2K k
025;} 035 —+  INTEG.
R4 2
R K3 3
Reo| Q26 I M 2350 Rs) Rsp “ Rp7  Ral Pi_l frag
S 2kQ %0 o 5k kg 1K@ Zr 2k
‘
GND.

® ®+

NOISE CANCEL
* NOTE' Q5 IS A REVERSE BIASED E-B JUNCTION, USED AS A 5pF CAPACITOR.

iFasc@ ®Tmer @ @ svnc ser
AGC RF

QUTPUT
DELAY AGC
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « TBA550

TYPICAL TV RECEIVER APPLICATION

#
VIDEO |

I I I.F, I | £ VIDEO
,l:{ TUNER AMPLIFIER DETECTOR OUTPUT. I—
2000 20023
3 . -
I3 ,
25uFI o

S0F 75
AGC CONTROL
10k
<+
‘IuF =
+34.7%Q
s 1 1s 1o
FLYBACK PULSE T
25Vp.p n\ 4
6
TBA550 12
50V a7kQ 15
P-P NN 11
BLANKING S\ —w
PULSE
S\ 47kQ [ W O ST
S0Vp.p 0.22 .05 > = 40pF
T _Tw
O 2 7k 12k =
Wp.p /LI/LI/ S 2o,

REACTANCE HORIZONTAL VERTICAL
STAGE  0SC OUTPUT OSCILLATOR

For Complete Ordering Information See Page 304

Fairchild 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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Planned New Products

Consumer Products
Interface Elements
Voltage Comparators
Operational Amplifiers
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pA791

HIGH POWER OPERATIONAL
AMPLIFIER

DESCRIPTION - The uA791 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

10 uF
L

OUTPUT
COMPENSATION

NON-INVERTING g
O 0033 uF

INVERTING. g
O

b 10 uF
OFFSET ADJUST
{OPTIONAL)

1

o
LAY

TBA 641B
AUDIO AMPLIFIER

DESCRIPTION — The TBA 641B 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 from6 V to 16 V,
direct coupling of the input.

The circuit requires a minimum number of external components.

OUTPUT POWER 45W (14 V — 4 Q)

LOW DISTORTION

LOW QUIESCENT CURRENT

SELF CENTERING BIAS

HIGH INPUT IMPEDANCE

LOW SUPPLY VOLTAGE RANGE EXCELLENT FOR CAR
RADIO APPLICATION

BLOCK DIAGRAM

outrur O 40 SUPPLY VOLTAGE
| !
2| |‘l3
ne of o ne
| |
crouno 02 1265 soorsThar
| |
o [
N.C. r—o N.C.
| |
s lo
GROUND RIPPLE BY-PASS

F 74

COMPENSATION N.C.

©

-

INPUT INVERTING INPUT
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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.

e GOOD SENSITIVITY: INPUT LIMITING VOLTAGE (KNEE) =
250 1V TYPICAL AT 10.7 MHz

e EXCELLENT AM REJECTION: 55 dB TYPICAL AT 10.7 MHz

e INTERNAL ZENER DIODE REGULATION FOR THE IF
AMPLIFIER SECTION

e LOWHARMONIC DISTORTION

e DIFFERENTIAL PEAK DETECTION:
PERMITS SIMPLIFIED SINGLE-COIL TUNING

e AUDIO PREAMPLIFIER VOLTAGE GAIN: 21 dB TYPICAL

e MINIMUM NUMBER OF EXTERNAL PARTS REQUIRED

o FMIF AMPLIFIER APPLICATIONS UP TO 20 MHz

BLOCK DIAGRAM

A a Ovt=112v
I > |
! I
T
" ! A3 ! 0.012F
FM TUNER
_____ g
6.8pF b—i¢
! Nl =
10.7 MH: = RSN | AN L b ——— JE—
FILTER [cazors | 1
! I
1 |
VOLTAGE
60-80 dB DETECTOR
AMPLIFIER REGULATOR :
LIMITER*
' |
I AUDIO

FILTER

EMITTER ouTPuT
FOLLOWER

AMPLIFIER

|
!
|
|
|
10.7 MHz 2|
|
!
T
! LIMITER

= 100 pF

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 kQ 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 amplifier.

The CA3076 utilizes an hermetically-sealed 8-lead TO-5 type package.

e EXCEPTIONALLY GOOD SENSITIVITY: INPUT LIMITING
VOLTAGE (KNEE) =50 uV TYPICAL AT 10.7 MHz

¢ HIGH GAIN: 80dB WITH 2 k2 LOAD

e INTERNAL VOLTAGE SUPPLY REGULATOR

WIDE FREQUENCY CAPABILITY: >20 MHz

BLOCK DIAGRAM

1 o1 uF

v
"3

IF :
“niren, | o
10.7 MHz LI ,
CA3076 FILTER DETECTOR,
PRE AUDIO

AMPLIFIER | OUTPUT

10.7 MHz
FILTER

*Rq, Ro selected for proper filter matching.




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 Q2
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

_ 14 s Qo _ Qe _____
[ T -
| |
| |
| |
| REGULATED |
| POWER SUPPLY [ |
| |
| |
| |
o o
< 1! AM
3| $ - DETECTOR —fo
o |
C :
l AAA |
| |
| |
L _|
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HA782
COLOR TV CHROMA
PROCESSOR

DESCRIPTION — The uA782 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-V signals
the outputs may be used to drive direct coupled a color d:fference
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

e & 06 0 0 0 0 0 o

BLOCK DIAGRAM

o ° o o
—f= '8 7__ 16 15 |14 o __]
——
| ' |
ml CHROMA |12
0SC. ROM
O e, [T oot | | A e | of s 51
o_r L |n
| i |
| ACC I‘ o
| DETECTOR |
| 1 9
| |
3.58 MHz i
o——f— AMSIFIER sos, | - rean o cowon |
| |
‘— GND X _J
BN N S O e S
o Py ) J§




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

e COMPLETE COLOR SYNC CIRCUIT e BALANCED CHROMA DEMODULATORS

e BLANKED CHROMA AMPLIFIER e COLOR DIFFERENCE MATRIX

e CHROMA BAND-PASS AMPLIFIER e DC TINT CONTROL

¢ LOWOUTPUT IMPEDANCE CHROMA DRIVER e THREE LOW OUTPUT IMPEDANCE DRIVERS FOR

e ACC DETECTOR-AMPLIFIER DIRECT COUPLING

e KILLER DETECTOR-AMPLIFIER e REFERENCE SUBCARRIER LIMITER

: gg;:RRgmgg‘;g“chggJ&LTED VOLTAGE REFERENCE e ZENER DIODE FOR REGULATED VOLTAGE REFERENCE
e SHORT-CIRCUIT PROTECTION ON ALL TERMINALS * INTERNAL RF FILTERING

BLOCK DIAGRAM

HORIZONTAL " TINT
KEY PULSE % *
CONTROL M COLOR DIFF.

ATU 6 T D 13 OUTPUTS
- —%—l N O Y S -7
| crinoma i
= |ourtput
O L aweL. DEMOD.
-
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. 1
‘ BURSTNG.
. leas cmcunﬂvl

|

| .

I

! / ~

| KILLER DEMOD.

| |

| OSCILLATOR L

L
|_ . AMPL
| outeur .
L_ .é_?__g@____ —J S HES -
) ]

CHROMA KILLER ACC
GAIN CONTROL ADJ. ADJ.

[chsoss -
|
|

CHROMA I

X—2H>Z

293



DESCRIPTION -~ The CA3068 is a monolithic integrated circuit that incorporates an entire video TV-IF subsystem on a single chip. Circuit inno-

CA3068

TELEVISION VIDEO IF SYSTEM

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 overali 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.

o HIGH-GAIN WIDE-BAND IF AMPLIFIER:

75 dB TYPICAL AT 45 MHz

e GAIN 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 CIRCUITS

DELAYED AGC FOR TUNER
BUFFERED AFT OUTPUT
SEPARATE SOUND IF INTERCARRIER AMPLIFICATION
SOUND CARRIER DETECTOR
4.5 MHz SOUND CARRIER AMPLIFIER
ISOLATED ZENER REFERENCE DIODE FOR

REGULATED VOLTAGE SUPPLY

BLOCK DIAGRAM

vi=1v

vi=1v

OUTPUT

O B J l
I S 1
== W |
| AGC |
l VIDEQ
! ‘ OUTPUT
IF IF DET
I |
1 ]
| |
| AGC | ,3
|
| I
\ !
I O d
1= 1
14 4 KEYING
PULSE
POWER
SUPPLY
[¢]
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HA9616
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 compatibie.

e THREE CHANNELS PER PACKAGE

NO EXTERNAL CAPACITORS REQUIRED FOR SLEW
RATE LIMITING

MEETS ALL RS-232-C SPECIFICATIONS

TRUE INHIBIT FUNCTION

MULTIPLE INPUTS

MEETS CCITT V-24 SPECIFICATIONS

HA9617
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 #A9616, an EIA/CCIT
driver, and converts them to TTL compatible logic levels. The inputs
have a resistance between 3 kQ and 7 kQ and can withstand 25 V.
Each receiver can operate in either hysteresis or non-hysteresis (slicing)
modes, and 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

BLOCK DIAGRAM

r- T T T T T T T T - lOM v+
3 2
RESPONSE | | HYSTERESIS
CONTROL A A
I [
oHAnn—e !
INPUT Al | OUTPUT A
| I
:11| iz
RESPONSE HYSTERESIS
. CONTROLB| 5
| I
101 13
INPUT B ' oUTPUTB
| .
| |
ol 6
RESPONSE | | HYSTERESIS
CONTROLC, | c
ol - o-Lio
npuT Cl | outeutc
| H-ocrounp
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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 256 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 +3V
SEPARATE OR COMMON STROBES

TTL OR DTL DRIVE CAPABILITY
WIRED-OR OUTPUT CAPABILITY

HIGH D-C NOISE MARGINS

BLOCK DIAGRAM

INPUT INPUT
Vee- 2A 28 nC.

OUTPUT  STROBE
2y 26

Veer

INPUT INPUT NC.  OUTPUT STROBE STROBE
1A 18 1\ 16 s
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9109
5110

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-logitﬁ versatility. The output current in
the inhibited mode, 10(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
e HIGH COMMON-MODE OUTPUT VOLTAGE RANGE
(-3VTO10V)
e 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

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

LOGIC DIAGRAM

1 r ________ _|16
SOURCE o1y -
COLLECTORS | l}_o Veez
w02 | hs
X
[ I
i I
3 14
A B
I |
4 | '13
s1 O r

STROBES | |
|

LOGIC DIAGRAM

2A
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HA9650
4-BIT D/A AND A/D
CURRENT SOURCE

DESCRIPTION ~The uA9650 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

TYPICAL 12 -BIT DIGITAL-TO-ANALOG CONVERTER

lo=IT,+1/16 Ix,+ 1/.256 17
DIGITAL INPUTS 0" 2 3

+5 B2 B11B10 Bg N 8g By Bg Bg +5V B4 B3 By By lo
T —AA——
16 1 2 3 4 —6 1 2 3 4 \ 16 1 2 3 4 -
! T2 6
_E 6 __T__g_ J__ 6 = L7 — -
uA9650 HA9650 =49 1A9650 0
= QUAD 3 = QUAD 2 7 QUAD 1 E
7 5 - 5 v - + ouT
211 13 1415 T 819 13 14 15
R12$R11 SR10SRo Rg SRy SRg Sfs Ry SR3 SRy SRy
80 ke> 40 k 20k D10 80 k> 40 k <20k <10 K| 10 k>80 kP 40 k S 20Kk D10k
—15V

15k %

SCALE FACTOR ADJUST

II}—'\/;\/‘v

v
%w.om
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HA750
DUAL HIGH CURRENT
COMPARATOR

DESCRIPTION — The #A750 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

e REFERENCE VOLTAGE OUTPUT FOR ADDED CONVENIENCE
e OPERATES FROM SINGLE SUPPLY

BLOCK DIAGRAM

ovEALOAD 2

i
12l sTaose o

i
INPUT Ate) O mpuT 81s
i fup NPT 814}
INPUT AL FLor O INPUT B}

| ouss
1

I <1 | I
! I
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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
COMPENSATION COMPENSATION
1

@vs

Ry Ry | Re Ry

20k 20k |10k 10k

Q Qi
o ®

INPUTS

Ris Rie
60kQ2 20kQ)

Rig Ry Ris
64k0 5000 o




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 MIL-STD-883 Method 2010.1 Condition B as a minimum to a quality
control level of 1-1/2% AQL.

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 — UXX7741XXD — Microcircuit
2. Microcircuit Family — UXX7741XXD — Linear Device

3. Device Number — UXX7741XXD — Device Type
4. Dice Indicator — UXX7741XXD — Dice
Note: The XX designation replaces the package type and temperature rar;ge. ) *Planar is a patented Fairchild process.

PRODUCT AVAILABLE IN DICE FORM

HA702 HA715 MAT25 MAT32 uA746 MA757 nA796 1A9622 CA3018 CA3045
MAT703 HAT16 MAT26 MAT733 MA747 MATT7 MA9614 nA9624 CA3019 CA3054
HAT709 HAT719 MA727 HA734 HAT748 HA780 #A9615 HA9625 CA3026 LM101A
MA710 MAT22 MAT729 MAT739 HAT749 MAT81 1A9620 MA9626 CA3036 SN7525
AT MAT723 MAT730 MAT41 uA754 HA792 HA9621 MA9627 CA3039
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Hi-Rel Unique 38510

PROCESS SUMMARY

CLASS A —- QA

CLASS B — OB

CLASS C - QC

CLASSD — QD CLAPPP — QP**

l PRESEAL VISUAL

1L

PRESEAL VISUAL

J |

PRESEAL VISUAL PRESEAL VISUAL PRESEAL VISUAL
FAIRCHILD STD

883/2010/A 883/2010/8 863/2010/8 FAIRCHILD STD
BOND STRENGTH BOND STRENGTH BOND STRENGTH
ACCEPTANCE ACCEPTANCE ACCEPTANCE
SEAL SEAL ] SEAL [ sea 1L SEaL ]
BAKE AKE I BAKE BAKE
883/1008/C 883/1008/C 883/1008/C 883/1008/C
24 HRS L 24 HRS 24 HRS
THERMAL SHOCK
883/1011/A
TEMP CYCLE TEMP CYCLE TEMP CYCLE TEMP CYCLE TEMP CYCLE 100%
883/1010/C 883/1010/C 883/1010/C 883/1010/C 883/1010/C 5 CYCLES
MECHANICAL SHOCK
883/2002/8
CENTRIFUGE CENTRIFUGE CENTRIFUGE CENTRIFUGE
883/2001/E 883/2001/E 883/2001/E 883/2001/E
Y, AND Y, Y, AXIS Y1 AXIS Yy AXIS
HERMETICITY
HERMETICITY HERMETICITY HERMETICITY HERMETICITY SAMPLE
883/1014/B&C 883/1014/B&C 883/1014/B&C 883/1014/B&C 1% AQL FINE
4% AQL GROSS
PRE B/l ELECT PRE B/l ELECT PRE 8/1 ELECT
25 D.C. 25 DC 25 DC
BURN-IN BURN-IN BURN-IN BURN-IN
883/1015 883/1015 883/1015 883/1015
240 HRS 168 HRS 168 HRS 168 HRS
POST B/ ELECT
25 D.C. s
POST B/l ELECT 100% 25 C POST B/l ELECT
Tz oo 25 D.C. ELECTRICAL TEST 25 DC 100% 25 C D.C. TEST
25 AC.
X-RAY
883/2112/100%
QUALITY QUALITY QUALITY QUALITY QUALITY
CONFORMANCE CONFORMANCE CONFORMANCE CONFORMANCE CONTZ%???«%NCE
Gp A, B&C* N A B&C"
n Gp A B&C Gp Gp A Gp A ONLY
HERMETICITY
SAMPLE

EXTERNAL VISUAL EXTERNAL VISUAL
883/2009/100% 883/2009/100%

* Group “B" is performed by generic type every 6 weeks.
Group “'C" is performed by generic type every 12 weeks.

EXTERNAL VISUAL EXTERNAL VISUAL EXTERNAL VISUAL
883/2009/100% 883/2009/100% 4% AQL

** #QP" devices are essentially Fairchild Standard product with 168 hr burn-in.

Fine leak is performed to an LTPD of 10" and gross leak is performed to an LTPD of *3". Flatpak have the foliowing additional processing: Bake
883/1008/C 24 hrs and Centrifuge 883/2001/E.

The UNIQUE 38510 Program is written in accordance with MIL-M-38510 and MIL-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 QP — of product screening are available. '

Detailed electrical and specific device characteristics are specified for each family of devices in the Detail Specification.

FAMILY DETAIL SPECIFICATION

Operational Amplifier
Comparators

Voltage Regulators
Interface Circuits

x

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.

QOB and QP processed product is stocked for immediate delivery. Check with your local Fairchild Distributor or Fairchild Sales Office

for delivery.



Qualified Products Code:

1st  Digit
2nd Digit

3rd Digit
4th  Digit
5th Digit
6th Digit

Number Options:

OPTION 1
OPTION 2
OPTION 3
OPTION 4
OPTION 5
OPTION 6
OPTION 7

Indicates Qualified Line

Indicates Class A part

Indicates Class B part

Indicates Class C part

Indicates Class D part (see para. 6.5)
Indicates Class D Part (see para 6.5.1)
Part of four-digit code indicating die type

XXXXTVOO®W>PPO

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.

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:

OPTION A
OPTION B
OPTION C
OPTION D

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.

UNIQUE 38510 program plan, pertinent to the device family being purchased, shall be supplied.

UNIQUE PROGRAM DEVICE PART NUMBER—MARKING CROSS REFERENCE

Product Code

UsB7101311
UB6A7101311
U3F7702312
U5B87702312
U3F7709312
U5B7709312
UBA7709312
U3F7710312
U5B7710312
UG6A7710312
U3F7711312
UBF7711312
UbF7715312
U6A7715312
UBR7723312
UBA7723312
U5T7725312
U3F7733312
UbBF7733312

302

Part Number & Marking Product Code Part Number & Marking
Q/A17101BC U6A7733312 Q/A17733BA
Q/A17101BA U3F7741312 Q/A17741BF
Q/A17702BF UbB7741312 Q/A177418C
Q/A17702BC UBA7741312 Q/A17741BA
Q/A17709BF USF7747312 Q/A17747BA
Q/A17709BC U7A7747312 Q/A17747BA
Q/A16609BA UGA7749312 Q/A17749BA
Q/A27710BF U41961451X 0/129614BL
Q/A27710BC U7B961451X Q/129614BB
Q/A27710BA U41.961551X 0/129615BL
Q/A27711BF U7B961551X Q/129615BB
Q/A27711BG U31962051X Q/1296208I
Q/A17715BG UBA962051X Q/129620BA
Q/A17715BA U31962151X 0/1296218I
Q/A37723BR UBA962151X Q/129621BA
Q/A37723BA 'U31962251X Q/129622BI
Q/A17725BT UBAY62251X 0/129622BA
Q/A17733BF U31962451X Q/129624BlI
Q/A17733BG UGBA962451X Q/129624BA



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 The Operation and Use of a Fast Integrated Circuit 225 Gated Pulse Rate Function Multiplier
Comparator 229 Analog-to-Pulse Width Converter
123 Core Memory Sense Amplifier Designs Using an 231 Variable Area, Four-Quadrant Analog Multiplier

Integrated Circuit . . o .
243 Some Useful Signal-Processing Circuits Using FET's

124 Designing with Off-the-shelf Linear Microcircuits and Operational Amplifiers

125 A Versatile Tester for Linear Integrated Circuits 244 Some Characteristics of Junction FET's in the Linear
171 Applications of the nA739 and unA749 Dual Region
Preamplifier Integrated Circuits in Home Entertain- 246 An Economical D/A or Staircase Generator Using the
ment Equipment uA739
175 The uA739, A Low-Noise Dual Operational Amplifier 276 More Voltage Regulator Applications Using the
186 Marker Beacon Receiver and Display UA723
192 A Unique Circuit Design for a High Performance 283 Even More Voltage Regulator Applications Using the
Operational  Especially Suited to Monolithic MAT23
Construction 289 Applications of the uA741 Operational Amplifier
195 Radiation Testing of Linear Microcircuits 311 UA760, A High Speed Monolithic Comparator
210 Integrated TV Chroma Processing System 312 wA7800 Series Three Terminal Positive Voltage
218 The uA776, An Operational Amplifier with Program- Regulator
mable Gain, Bandwidth, Slew-Rate and Power
Dissipation

SELECTED LIC APPLICATION NOTE INDEX BY PRODUCT

LA709- 124, 125, 192, 195, 229, 244 UA746 210
MAT710 116, 124, 125, 195, 225 UA760 311
HAT11 116, 123, 124, 125 uA776 218
HA723 276, 283 - MA780. 210
MA739 171, 175, 186, 246 . MA781 210
uA741 186, 231, 243, 289 HA7800 312
MAT742 Trigac Brochure
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Ordering Information

PACKAGE
See outline d i ° °
DEVICE soction. page 300 ff.|  0°C to +70°C 55°C to +85°C —20°C to +85°C DICE (+25°C)
1A702 3F U3F7702312
58 UBB7702393 U5B7702312
BA UBA7702393 UBA7702312
DICE ' UXX7703XXD
1AT703 52 U527703394
DICE UXX7703XXD
1LAT09 3F U3F7709311
U3F7709312
58 U5B7709393 U5B7709311
U5B7709312
6A UBA7709393 UBA7709311
UBA7709312
DICE UXX7709XXD
LAT10 3F U3F7710312
58 U5B7710393 UBB7710312
BA UBA7710393 UBA7710312
DICE UXX7710XXD
HAT11 3F U3F7711312
5F UBF7711393 U5F7711312
6A UBA7711393 UBA7711312
DICE UXX7711XXD
UA715 5F U5F7715393 U5F7715312
BA UBA7715393 UBA7715312
DICE UXX7715XXD
HAT716 58 U5B7716393
DICE UXX7716XXD
(AT22 3M U3M7722333
U3M7722334
DICE UXX7722XXD
LAT23 5R UBR7723393 UBR7723312
BA UBA7723393  UBAT7723312
9A U9AT7723393
DICE UXX7723XXD




PACKAGE

See outline drawi o o . .
DEVICE soction, page 300 ff. |  0°C to +70°C —55°C to +125°C | —20°C to +85°C DICE (+25°C)
WAT725 5T UST7725393 UBT7725312 UST7725333
6A UBA7725393 U6A7725312 U6A7725333
DICE UXX7725XXD
(0° TO +85°C)
L AT26 5U USU7726323 USU7726312
DICE UXX7726XXD
wAT27 5U USU7727312 USU7727333
DICE UXX7727XXD
(L A729 6A UBA7729394
DICE UXX7729XXD
HAT30 58 USB7730393 USB7730312
DICE UXX7730XXD
uAT732 6A U6A7732394
DICE UXX7732XXD
UAT33 3F U3F7733312
5F USF7733393 USF7733312
6A U6A7733393 U6A7733312
DICE UXX7733XXD
LAT34 5F USF7734393 USF7734312
6A UBA7734393 UBA7734312
9A U9A7734393
9T U9T7734393
DICE - UXX7734XXD
AT739 6A UBA7739393
DICE UXX7739XXD
1LA740 58 USB7740393 UBB7740312
INZY 3F U3F7741312
58 USB7741393 USB7741312
6A U6A7741393 UBAT7741312
9A U9A7741393
9T U9T7741391
UXX7741XXD
DICE
LAT42 6A UBA7742393
1LA746 5E USE 7746394
6A UBA7746394
DICE UXX7746XXD
LATAT 5F USF 7747393 USF7747312
7A U7A7747393 U7A7747312
DICE UXX7747XXD
LAT48 3F U3F7748312
5B UBB7748393 USB7748312
6A UBA7748393 UBA7748312
oT U9T7748393
DICE UXX7748XXD
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PACKAGE

DEVICE seotion. page 300 1. | 0°C to +70°C —55°C to +125°C ' | —20°C to +85°C DICE (+25°C)
LAT749 58 U5B7749394

6A UBA7749393 UBA7749312

DICE UXX7749XXD
LAT54 5E U5E7754394

6A UBA7754394

DICE UXX7754XXD
LAT57 6A UBA7757393 UBA7757312 |

DICE UXX7757XXD
LAT60 58 U5B7760393 U5B7760312 \

6A UBA7760393 UBA7760312

9T U9T7760393

DICE UXX77603XXD
LAT67 6A UBA7767394
LATT6 58 U5B7776393 U5B7776312

6A UBA7776393 UBA7776312
UATTT 58 U5B7777393 USB7777312

6A UBA7777393 UBAT7777312

9T U9T7777393

DICE UXX7777XXD
AT780 68 UBB7780394

DICE UXX7780XXD
LATS 6A UBA7781394

DICE UXX7781XXD
LLATO5 6A UBA7795393
uAT96 5E U5E7796393 UBE7796312

6A UBAT7796393 UBA7796312

DICE UXX7796XXD
LAT7805 GH UGH7805393

GJ UGJ7805393
LAT806 GH UGH7806393

GJ UGJ7806393
LA7808 GH UGH7808393

GJ UGJ7808393
uAT7812 GH UGH7812393

GJ UGJ7812393
uA7815 GH UGH7815393

GJ UGJ7815393
LA7818 GH UGH7818393

GJ UGJ7818393
UAT824 GH UGH7824393

GJ UGJ7824393
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PACKAGE

See outline drawing

DEVICE section. page 309 ff. | 0°C to +75°C —55°C to +125°C —40°C to +85°C DICE (+25°C)
LA9614 aL UA4L961459X U4L961451X
7B U7B961459X U7B961451X
DICE UXX9614XXD
A9615 4L U4L961559X U4L961551X
78 U7B961559X U7B961551X
DICE UXX9615XXD
A9620 31 U31962059X U31962051X
6A U6A962059X UBA962051X
DICE UXX9620XXD
1LA9621 3l U31962159X U31962151X
6A UBA962159X UBA962151X
DICE UXX9621XXD
1A9B22 30 U31962259X U31962251X
6A UBA962259X UBA962251X
DICE UXX9622XXD
LA624 31 U31962459X U31962451X
6A UBA9I62459X UBA962451X
DICE UXX9624XXD
LA9B25 31 U31962559X U31962551X
6A UBAY62559X UBA962551X
DICE UXX9625XXD
1LAOG44 78 U7B964459X U7B964451X
PACKAGE
See outline d i
DEVICE soction. poge 300 ff. | 0°C to +70°C _B5°C to +125°C 40°C to +85°C DICE (+25°C)
CA3018 5G CA3018
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
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PACKAGE

See outline drawing o ° o

DEVICE section, page 309 ff. 0°C to +70°C -556"C to +126°C —40°C to +85°C DICE (+25°C)
CA3046 B6A CA3046
CA3054 6A CA3054

DICE UXX7054XXD
CA3064 BA CA3064/5A
CA3065 7F CA3065/7F
LM101D 6A LM101D
LM101H 5B LM101H
LM101AD 6A LM101AD
LM101AF 3F LM101AF
LM101AH 5B LM101AH
LM201D 6A LM201D
LM201H 5B LM201H

PACKAGE
DEVICE See outline drawing ° o o o o o °
section, page 309 ff. 0Cto+70°C b5°C to +125°C 20°C to +85 C DICE (+25°C)

LM201AD 6A LM201AD
LM201AF 3F LM201AF
LM201AH 5B LM201AH
LM301A DICE UXX7101XXD
LM301AD 6A LM301AD
LM301AH 5B LM301AH
LM301AN 9T LM301AN
LM109K GJ LM 109K
LM209K GJ LM209K
LM309K GJ LM309K
SN7524J 7B SN7524J
SN7525 DICE UXX7525XXD
SN7525J 7B SN7525J
SN75450J 6A SN75450J
TAAG30 6A TAAGB30/6A
(Formerly
LA786) 7F TAAB30/7F
TAAG40 BA TAAG40/6A
(Formerly
LAT84) 7F TAAG40/7F
TBAG50 6B TBAbL50/6B
(Formerly
1LA785/TAA700) 7H TBAS50/7H
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Package Outlines




in accordance with
JEDEC (T0-91) outline
- 10 Lead Cerpak

370__. 260 370,
250 _I 240 250
4 10
LE ———
r = E——
——— ———
———5 f——

[NYNY
&3

NOTES

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

3l

in accordance with
JEDEC (TO-86) outline
14 Lead Cerpak

T= . 2
[——— R 14 — T
| —
260
l = = 240
1‘;: ——— o050
ol e=—— 7 8 b "
015 | ! N
TYP.
L 370 __| 370 ‘_‘
250 250
.006
I 260 I
.025 240 .065
. 050
NOTES

All dimensions in inches

Leads are gold-plated kovar

Package weight is 0.26 gram

Lead 1 orientation may be either tab or dot

24 Lead Flat Pak

475
425
3l
2F |
250 ) 1
: 24—
=11 230
5161718[1920212
I | oso 4!».019
— LTVP. 015"
028 .005 oea
025 .003 7
S R = ;
L ws
7T NOM:

NOTES

All dimensions in inches
Leads are gold-plated kovar
Package weight is 0.8 gram

16 Lead BeO Cerpak aL

[— 16 ==
= 056
— —
— 1
— ———
0TI e— ——
015
T m— ——
e m— 9
T
350 F_.zso_,
250 250
075
'ggi 1060
A
= |=_L

T
-283 024
i‘— 247 _"‘ TYP.

NOTES

All dimensions in inches
Leads are gold-plated kovar
Package weight is 0.4 gram




Similar to SA
JEDEC (T0-100) outline
(15 mil kovar header)

- =30
- 3pa——

335

305

|
040 | -7
040 MAX. 185
MAX. 4 165
SEATING S 1})0
PLANE | ‘070
25 150
235 H [II [] U__ 120
_L_A 1
10 LEADS
019 DIA

- INSULATING
99°7133° \_ STANDOFF
SHAPE MAY VARY

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

in accordance with
JEDEC (T0-99) outline
(15 mil kovar header)

37008 ]
33504
335
3050 _{
1040 I
MAX. 185
} 165

seating | 040 MAX.

Plane ?
8 Leads [“:Iﬂ l]”
.019
.OIGDIA'

INSULATING
STANDOFF -

SHAPE MAY VARY
45

e .0
' <> 029

NOTES

All dimensions in inches

Leads are gold-plated kovar

Package weight is 1.22 gram

Seven leads through, lead No. 4 connected
to case

5B

SD

in accordance with
JEDEC (T0-99) outline

(15 mil kovar header)

370
335 DA

1335
.305 D'A'_‘|

_1_ _;_I_ Seating Plane
1
sigos m ” H -
01677
u .

s
o

INSULATING STANDOFF-
SHAPE MAY VARY

NOTES

All dimensions in inches

Leads are gold-plated kovar

Package weight is 1.12 gram

Five leads through, lead No. 4 is connected
to case and leads No. 2 and 6 are omitted

in accordance with
JEDEC (TO-100) outline
(15 mil kovar header)

-
185
P e
MAX.
— 4
17 I Seating
f 500 Plane

10 LEADS .040
19 5 lﬂ]ﬂﬂ“” MAX ’T‘
o1 7™ -1

115 TP,

INSULATING STANDOFF-
SHAPE MAY VARY

NOTES

All dimensions in inches
Leads are gold-plated kovar
Package weight is 1.32 gram
Ten leads through

5E




SF

in accordance with
JEDEC (T0-100 ) outline

(15 mil kovar header)

370
3350, T 335 DA
305 DAt
i
0 185
: 165
T i
¥ Seating
x Plane
10 LEADS 040
019 MAX.
o1e DA 500 MIN.
230TP
115TP
LA TN
cUAss

INSULATING STANDOFF-
SHAPE MAY VARY

NOTES

All dimensions in inches

Leads are gold-plated kovar

Package weight is 1.32 gram

Nine leads through, lead No. 5 is connected
to case

Similar* to 5G
JEDEC (TO-101) outline
(15 mil kovar header)

335 335
“305 DIA.

040

|
N )
MAX. 185
SEATING LL——L 16

NOTES

All dimensions in inches

Leads are gold-plated kovar

Similar to JEDEC 10-TO1 except for no
standoff

Package weight is 1.03 gram

Similar* to SH
JEDEC (TO-3) outline

Seating
T f f Piane
.260
MIN.
.159
154
1.010 DIA.
990 { 2 PLACES
. 188 R.
MAX.
| 2 PLACES

NOTES

All dimensions in inches

Similar to JEDEC TO-3 except for 10 pins
on 11 pin circle

Similar* to SR
JEDEC (T0-96) outline
(15 mil kovar header)

f——370 D1 ——f

335
L 335
— 335 i,
040 260
MAX. 340
b |
Seating f
Pane - 040
Plane 0 LEADS MAX.
019 500
016 [”] U H ﬂn MIN
4
230 TP

INSULATING STANDOFF-
SHAPE MAY VARY

NOTES

All dimensions in inches

Leads are gold-plated kovar

Package weight is 1.32 gram

Nine leads through, iead No. 5 is connected
to case

*Dimensions similar to JEDEC TO-96 except

for standoff
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Similar® to ST
JEDEC (TO-100) outline
(15 mil kovar header)

370
32201,
| 338
R
040 MAX. : 55
o |
Seatin, N Al
) |-
°™° 8 LeADS 040 MAX
019 500 MIN.
St
230
GLASS

INSULATING STANDOFF-
SHAPE MAY VARY

NOTES
All dimensions in inches
Leads are gold-plated kovar
Package weight is 1.22 gram
*Dimensions similar to JEDEC TO-100
except for 8 leads spaced 45° apart
Eight leads through

in accordance with
JEDEC (TO-100) outline
(15 mil kovar header)

370
A TS
335 ; 335
308 DA *':T .
040
;185
MAX. i 165
O | J%
3 e Seating
0407 Plane
10LEADS - MAX. .
019
016 OA Hﬂﬂﬂﬂﬂmﬂ_,AﬂM‘“'
2307TP.
115 T.P.
_-GLASS
T -
36° \
LN - INSULATING STANDOFF-
s HAPE MAY
o034 - o5 VARY
028 029
NOTES

All dimensions in inches
Leads are gold-plated kovar
Package weight is 1.32 gram
High RTH package

Ten leads through

S5U

5Z

in accordance with
JEDEC (T0-78) outline
(50 mil kovar header)

.370
338 DIA-
335

|—— 308 DIA.—~‘

[

ks

Seating
Plane

NOTES

All dimensions in inches
L.eads are goid-plated kovar
Package weight is 0.95 gram

in accordance with
JEDEC (T0-116) outline
14 Lead SSI Dual In-line

271 025 R
245 NOM
8 1
J L‘oas
085
310
200
f o1 ‘
20 HMIN.
M d 1 Seatmg
1 Plane 011
i ] 009
165 110 | L S e ‘__‘.375
160 0907 ez 065 NOM.
FF
- WIDTH
NOTES

Alil 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

6A

DG
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16 Lead SSI| Dual In-line

I .785
I 750
ANNNAACA
8 1
27 025 R
245 NOM.

065
.045

La PAVRVRvRVAY

310
290
015

T ;
200 al
MAX. MIN.
Y H_ 1t Seating
f Plane 011
f 009
045
.165 110 037+ L 020 015 375
.100 090 027 016 NOM:
YP. STANDOFF
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

6B

Similar* to
JEDEC (TO-116) outline
14 Lead MSI Dual In-line

FH\H\H\H\H\H\H\
7 1

025R
2 NOM.
8
7 AH_V APARY ALY/ V
045
310
r.zeo—‘\
219 S0
H M,
170 ; T
\ o1
009
3 ‘ ! L. 095
188 0] | 0w 020 L*%oeo 75
190 logo T o7 016 Nom.
e WIDTH
NOTES

All dimensions in inches
Leads are intended for insertion in hole
rows on .300"" centers
They are purposely shipped with "‘positive’’
misalignment to facilitate insertion
Board-drilling dimensions should equal your
practice for a conventional .020 inch
diameter lead
Leads are tin-plated kovar
Package weight is 2.2 grams
*Similar to JEDEC TO-116 except for
package width

7A

16 Lead MSI Dual In-line

785 |
755 ‘
IH ATATANA NG KH
291 ozsn
265
l 9 16
[P VJ V AVAYAN)
58
310
290
2719 i 020
k MIN,
170 I
L H_t Seating
[ [ Plane 011
{ [ | 1009
: i
165 110 037° j 020 R
.100 l“‘l'.%sg .037 4816 N307l3.

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

7B

Similar * to
JEDEC (T0O-116) outline
14 Lead SSI Quad In-Line

I 785 |

| 750 ’
1
271 025R
245 NOM.
8 14
U
-5

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

*This is a 6A package with the leads formed

in assembly

7F
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16 Lead SSI Quad** In-Line H

271 ~— 025 R NOM.

Ia—T
|
| A
w ok ==
N
LY —
138 \
118 15
1 153
; o Do |
o 020 o5 80 on
STANGORF WIDTH 016 420 009
' 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 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

9A

in accordance with
JEDEC (TO-116) outline
14 Lead Silicone Dual In-line

ﬁf‘wﬁﬁr"‘nﬁﬁ
! %1J
3 28
e o
T
ok F -

.310 020
)*".290‘;1::0‘;3

011
009

.375
NOM.

NOTES

All dimensions in inches

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

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

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

Leads are tin-plated kovar

Package weight is 0.9 gram

9B

16 Lead Silicone Dual In-line

[ 760 )

740 'I

N AAANAAA
a4 o

240 Q | 085
L 9 16| 075

PRV VY BV LY AN
N

065 J
045

020
300, 0

T o—

200 015

MAX NOM
Eating . .t
Plane f
.011
009
8 by Al s von—|
110 037 .020
ol6 .375 NOM.
P. 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

*The .037/.027 dimension does not apply to

the corner leads

Similar* to 9C
JEDEC (TO-116) Outline
14 Lead Silicone Quad in-line

.760
740

y A ana
%.7 i
e E
\_l
065 LuJ S‘J |-.080
045 =070

015
MAX. ‘ NOM.
Seating y .

Plane

! L 220 ! “6

| 180 fi= 011
420 009

j 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
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oD

16 Lead Silicone Quad** In-line

760
740
8 1 045
ggg =1 --035R
Tl L T o

=) L_ILJ

Ul

SEATING k P
PLANE

.110
.090

STANDOFF WIDTH

NOTES
All dimensions in inches
Leads are intended for
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

insertion in hole

8 Lead Plastic Dual In-line

.393

363
hA A

%
256 |_—030R NOM.
2% | —=1, 050 NOM. TYP. 2 PLCS.
25 ~8- |-—.375 NOM.
AR, a0,
J L 290
065 197 17° NOM.
055 TYP. 4 PLCS. NOM. e
_ . 2 PLCS.
L T T
s FF T AH o5 -
MAX. - .
SEATING _L_ l ! l ' NOM. ! 1 _.gsg_nzcsnou.
PLANE :
125 MIN. o
0 030 NOM. fuom. 3 Now. 002
. TYP.4PLCS. [yp. TYP. 6 PLCS.
090 020 g
P 016 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

oT

Y
20 Lead Plastic Quad 9

In-line with RF Shield

INDEX NOTCH
_-LEAD 1

T 9
2|0 0

325
t‘_* MAX. ]

* 1
200
MAX
Seatng ¥ v
Plane 138 /\; N
118 15°
T 0 450
220
R
STANDOFF WIDTH . 420

380

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 tead

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

Seating - —-
Plane [}

20 Lead Plastic Dip

- 080

112 13 14 15 16 17 18 19 20 070
‘o
145 L
135
170
145
Il |
020 4 110
016 I = geg VP,
NOTES

All dimensions in inches

Leads are intended for
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 hole

insertion

9Z
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in accordance with GH in accordance with
JEDEC (T0-220) outline JEDEC (TO-3) outline
Plastic Power Package
120 l;—,sco MiN. __.873ITAX, R
100 .040 250 ° '
= 060 MAx.j . i
- ) . 325 ’
T T oUTRUT ::E___T 250 ; - .
35 365 3001 common [T —====>—+410 ‘1*' e { ——J
395 . l E L oo E_%T_i . 312 MIN. Seating Plane 043 0
4,1, — 11 I B | " R
% s
141 575 045 -
14577 25
= LEAD NO. 2
150 _—__ﬁﬁl= 25 2 Paces
- N Aol pia,
SEATING__ 5 i X ¥ 7 \ 161
N ¥ T SECTION X - X i / / \
% 8 o4
-020 015 » \ J
—Jj——/\ 045 AN / .188 R MAX.
F—’F—’mo AN 2 Places
525 MAX.
LEAD NO. 1
NOTES NOTES
All dimensions in inches Al dimensions in inches )
Mounting tab is electrically connected to Leads 1 and 2 electrically isolateq from case
COMMON Case is third electrical connection
Package is plastic with nickel-ptated copper (COMMON)
tab and leads Leads are gold-plated copper cored kovar
Package weight is 2.1 grams Package weight is 7.4 grams
in accordance with GM

JEDEC (TO-220) outline
Plastic Power Package

_610___
120 600
100 040
- 060

1

NN =
L8R plis
IRV I o

105

3
0. 1095

=

/|

1415,/
DIA.
145 265 050
235 i ~1 i
1
SEATING :]610 B s
PLANE T -
055
020 030 Se0
015 M xi-
045
020
SECTION XX
NOTES

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 TO-66

Package weight is 2.1 grams
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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 focal oscillator locked.

ACQUISTION 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 temiperature
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.

BANDWI DTH — 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 YA’ 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.

GAIN MAXIMUM AVAILABLE (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 GAIN — 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 VYOLTAGE — 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 DISSIPATION — 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 — Thq 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 — The rms 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.

N

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 CURRENT — 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 CURRENT — 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 ““0”’. 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 "'0"". 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 ‘0",

TOTAL HARMONIC DISTORTION — The ratio of the sum of the amplitudes of all sngna|s harmonically related to the
fundamental, and the amplitude of the fundamental signal.

ZERO SCALE OUTPUT CURRENT — The output current for all bits turned off.
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