




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TYPES SN724, SN7241

GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

]
TYPICAL CHARACTERISTICSS

INPUT IMPEDANCE OUTPUT IMPEDANCE
VS 2]
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
4.0 400
. T T
f=1ke/s f=1ke/s
3.5
(o]
g 3.0 300
I v
3 g
g 2.5 5
<] @
3 E
= 200
£ 2.0 =
. &
e ] 3
€ 1.5 e O
‘ /'/ l-
§1.0 3100
N L N
,.__/—‘/
0.5
0 0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
To — Free-Air Temperature — °C Ta — Free-Air Temperature — °C
FIGURE 5 FIGURE 6
TOTAL POWER DISSIPATION
vs
FREE-AIR TEMPERATURE
200
=
T 150
c
.0
k]
o
S 100
]
3
&
©
S
st
| 50
-
(=%
0
0 10 20 30 40 50 60 70
Tp — Free-Air Temperature — °C
FIGURE 7
§Unless otherwise noted fest conditions are: Veey = +12V, Voo, = —12V, ground and Vp; applied; roll-off terminal open, no external loading. The unused input is
grounded for all tests except when common-mode characteristics are under test.
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TYPES SN7500, SN7501, SN7502 i
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS

SERIES 75 HIGH-SPEED SENSE AMPLIFIERS
FOR CONVERSION OF
COINCIDENT-CURRENT MEMORY READ-OUT TO SATURATED-DIGITAL LOGIC LEVELS

application

The SN7500, SN7501, and SN7502 are
designed to detect bipolar magnetic-core-
memory signals and convert them to logic levels
compatible with standard diode-transistor logic
(DTL) or transistor-transistor legic (TTL). Defini-
tive specifications are provided for operating
characteristics over the temperature range of
0°C to 70°C.
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features

PERFORMANCE

TYPE SN7500 CIRCUIT BAR

® perform both time and amplitude signal
discrimination
description

The SN7500 and SN7502 are sense amplifiers
with one-shot-output circuits. The SN7500 fea-

tures a double-ended output with high fan-out
capability. The SN7502 features a variable-

® adjustable input-threshold voltage level

® extremely narrow region of threshold
voltage uncertainty

® good fan-out capability

® typical differential input to logic-output
propagation delay time of 50 ns

® fast overload recovery time

threshold differential-input circuit, externally
controlled output pulse width, and a single-
ended output capable of performing dot-OR
logic.

The SN7501 is a sense amplifier with flip-flop
output circuit. It also features a variable-thres-
hold differential-input circuit. Functions of the
internal R-S flip-flop include direct reset and
complementary outputs.

EASE OF DESIGN

® choice of output circuit function
® TTL or DTL drive capability
® standard logic supply voltages

All three networks incorporate a strobe input
so that threshold detection will occur when the
signal-to-noise ratio is at a maximum.
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TYPES SN7500, SN7501, SN7502
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS

design characteristics

Series 75 sense amplifiers have been designed for use
with coincident-current memory systems. The sense ampli-
fiers detect bipolar differential-input signals from the
memory and provide the interface circvitry between the
memory and the logic section. The low-level pulses orig-
inating in the memory are transformed into logic levels
compatible with the logic section.

A distinct feature of these amplifiers is the extremely
narrow region of uncertainty of the threshold circuit.
This is accomplished by the high over-all gain coupled
with a regenerative output stage. The threshold level of
the design is well-defined and any change in this level
due to temperature or external reference control can be
readily predicted.

A strobe or enable gate is included in the design so the
threshold detector can be enabled when the signal-to-
noise ratio is a maximum during the system read cycle
and inhibited during the write cycle.

The output circuits are designed to be compatible with
the available DTL and TTL integrated logic circuits and
are characterized for operation with these devices.

circuit operation

8502

The basic Series 75 sense amplifier circuit is shown in
figure A.

Vear

CML
OuUTPUT

'
N

Viet

INPUTS

Ul e

\1 STROBE

N ' r
3

Vi
cer® STROBE AND 4
INPUT AMPL THRESHOLD—ee REF AMPL.
(ML)

FIGURE A — BASIC SERIES 75 SENSE AMPLIFIER CIRCUIT

The differential-amplifier outputs are used as inputs for
a current-mode-logic (CML) circuit. The reference voltage
for the CML circuit is determined by the reference ampli-
fier which is common-mode coupled to the input amplifier
through the current sources. This common-mode loop
stabilizes the reference-ampiifier output voltage with
respect to the input-amplifier output voltage. The design
voltage levels are such that the reference voltage is
positive with respect to the amplifier output voltage
levels by an amount directly related to the threshold
voltage. The result is that the CML output voltage is high
if no differential-input voltage is present. A differential-
input voltage large enough in amplitude to swing one
amplifier output voltage more positive than the reference
voltage will switch the CML circuit, thus causing a nega-
tive voltage transient at the CML output. The strobe
transistor enables or inhibits action of the CML circuit.

input threshold voltage

Since the input threshold voltage is related to the ref-
erence-amplifier output voltage, the threshold voltage,
developed across resistor R, (figures A and B) in the
SN7500, can be made externally adjustable by provid-
ing a method to vary the reference-amplifier input vol-
tage. The reference input terminal (V¢ is provided on
the SN7501 and SN7502 to allow external generation
of the reference voltage.

SN7500

The SN7500 sense amplifier with one-shot output re-
quires no external components for operation in a con-
ventional 2-us memory. The circuit is shown in figure B.

Veer ® 1 P
1 3R
paw f TEST POINT
T e
—@
SIGNAL o
GND 2
X
INPUT (@
-
N r outpuT
P 1
STROBE A P‘W"
ipuT @ - @ GND

Veca @

FIGURE B — SN7500 SCHEMATIC DIAGRAM

The SN7500 incorporates a one-shot to provide regen-
eration and to extend the output pulse width. The pulse
width is established internally by the time constant of
the R,C, combination. To minimize the external circuitry,
sense-line terminations to a signal ground are included
in the design. Since these resistors are fabricated using
standard diffusion processes, they will exhibit a tempera-
ture coefficient of approximately +0.2 percent per
centigrade degree. Match of the two termination resis-
tors is nominally 2 percent.

The threshold voltage of the SN7500 is nominally 17
mY, a value chosen to be compatible with most coin-
cident-current memories in the 2-us range. The threshold
reference voltage (V) is generated internally to elim-
inate the need for external components.

The output is an inverting, double-ended (totem-pole)
circuit providing capability for sinking load current or
supplying source current, This output will drive high-
capacitance loads with good rise and fall times with
little degradation in output waveform.

SN7502

The SN7502 is very similar to the SN7500 in function
and design, except that external components are utilized
to increase the flexibility of the circuit. Figure C shows
the circuitry for the SN7502.
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FIGURE C — SN7502 SCHEMATIC DIAGRAM

TYPES SN7500, SN7501, SN7502
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS
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FIGURE D — SN7501 SCHEMATIC DIAGRAM

Unlike the SN7500, the output-pulse width of the
SN7502 can be varied by C,; and the input-threshold-
voltage level can be adjusted by V,,.. Dual DTL strobe
inputs increase strobing flexibility and an inverting,
single-ended output stage is used to provide a wired-OR
output capability. The SN7502, when connected to oper-
ate with minimum output pulse width, can be used in
the 1-yzs memory range.

Both the stored information and its complement appear
in the flip-flop after reading from the memory and are
available as inputs to the logic section.

output drive capability

The output circuits for the SN7500, SN7501, and
SN7502 feature the ability to both sink or supply load
current. This capability permits direct use with both DTL-

and TTl-type loads.

input current recuirements

Input current requirements reflect worst-case conditions
for T, = 0°C to 70°C and Vg = +5V, Vg, =

SN7501 -5V, and V,, as indicated in the table.

The SN7501 sense amplifier offers maximum flexibility. INPUT CURRENT REQUIREMENTS

The device includes a flip-flop with a direct reset capa- TYPE INPUT Vin lin (MAX)
bility and complementary outputs. The flip-flop is “set” SN7500 Strobe 26V 2.5 mA
by a differential input greater than the input-threshold- Strobe or 5V 5 pA
voltage level which may be adjusted by the external SN7501 Reset oV 16 mA
V.ot supply. Figure D shows the circuit for the SN7501. - 5 A
The flip-flop output circuit can be used as a temporary SN7502 Strobe sV lai
data storage element. oV ~1.6 mA

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply Voltages:
VGt + ¢ v v e e e e e e e e e e e e e e e e e e e e e e e +7V
vccz . - . 0 . . . . . 3 . . . - . . . . . . . . . . . . . - . . . _7 v
Vief  « & o v o v e e e e e e e e e e e +7V

Strobe and Reset Input Voltages . +6V

e s e 4 s 4 e 4+« « . . 0°Cto70°C
. —65°C to 150°C

Operating Free-Air Temperature Range

Storage Temperature Range e e e e

NOTE: Voltage values are with respect to network ground terminal.

logic definition
Standard POSITIVE LOGIC with the following definitions is used for specifying digital-level signals:

LOW VOLTAGE = LOGICAL 0
HIGH VOLTAGE = LOGICAL 1
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TYPE SN7500
SENSE AMPLIFIER WITH ONE-SHOT OUTPUT

schematic
SIG.GND Vge;  T.P.
Ve @ Pin®
- O < f Rl No Internal Connection l_j
38 1L
had LAY
INPUTQD @ tEST POINT ONE-
SSno- @ 'l » SHOT
INPUT (0 j
N
OUTPUT
T ‘2‘@ NC
slr:‘%ir ® - l}w (@ GND I ' ' ‘
Vec2 @ @ @ @ @ @
VCC2 STROBE GND
NC — no internal connection
No external connection should be made to pin@ .

recommended operating conditions

Supply Voltages:  Veey - & & o o o o o o o oo L +5V
Veer . -5V

Strobe Input Voltages: Logical O Level 0to4+0.5V
Logical 1 Level . . . . . . . . . +2Vto 45V

electrical characteristics (unless otherwise noted, Vccy = + 5V, Veo, = -5V, T, = 0°C to 70°C)

PARAMETER FILES;E TEST CONDITIONSYt MIN TYP MAX | UNIT
v Differential-input threshold voltage 10 30 my
T (see note 1) 1 T, = 25°C 10 17 30 mY
T, = 25°C ‘
Strobe Input:
v Common-mode-input firing voltage Vis = 2.6V
CMF  (see note 2) Common-Mode Input Pulse: 2 \
t, = t; = 50 ns,
tolin) = 150 ns
Vouf(l, Logical 1 output voltage 2 lioag = -8 MA 2.6 \'
Vautio) Logical 0 output voltage 3 i = 8 mA 0.4 \'
linn)s  Logical 1 level strobe-input current 4 Vis = 2.6V 1.2 25 mA
TinD Differential-input d-c resistance 6 Supply voltages are not applied [ 150 200 300 Q
lcer Veer supply current 7 15 mA
lccz Ve supply current 7 -10 mA

FSignal-ground terminal is open.

NOTES: 1. The differential-input threshold voltage (Vy) is defined as that pulse or d-c input voltage (V) just sufficient to cause the output to switch. For festing and corre-

8504

lation purposes a d-c input voltage is desirable.

2. Common-mode-input firing voltage is the common-mode voltage that will exceed the dynamic range of the input at the specified conditions and cause the output
to switch. The specified common-mede-input signal is applied with a strobe-enable signal present.



TYPE SN7500

SENSE AMPLIFIER WITH ONE-SHOT OUTPUT
|

switching characteristics, Veci = + 5V, Vecc; = -5V, T, = 25°C

PARAMETER FIGURE TEST CONDITIONS} MIN TYP MAX | UNIT
Propagation delay time V. = V, C = 15pF
todioip  to logical O level 8 ip = S0 mV, €, P 50 125 ns
(differential input-to-output) Link = 8 mA
Propagation delay time _ _
todoys  to logical O level 9 Vip = 50 mV, €, = 15 pF, 45 100 ns
(strobe input-to-output) Lix = 8 mA
too) Logical O output pulse width 8 Vio = 50 mV, €, = 15pF, 200 500 800 ns
iy = 8 mA
t Differential-input overload Differential Input Pulse: 20
oD recovery time (see note 1) Vio =2V, t =t=20ns ns
' Common-mode-input overload Common-Mode Input Pulse: 20 ns
€M recovery time (see note 2) Viewm = *£2V,t, =t = 20ns
teye(min) Minimum cycle time tos = 100 ns 1.5 us

+Signal-ground terminal is open

NOTES: 1. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input overload signal prior to the strobe-
enable signal.
2. Common-mode-input overload recovery time is the time necessary for the device fo recover from the specified common-mode-input overload signal prior to the
strobe-enable signal.

TYPICAL CHARACTERISTICS

THRESHOLD VOLTAGE OUTPUT PULSE WIDTH
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
30 T T 700 T T
Vear=+5 vV Ve =5 v
25 ch2= =5V 650 — Vcc2 =5V
(See figure 1) C, =15pF
> ] -
f f 600 lsink =8mA
§ 20 $ (See figure 8)
% .—""'———_ = 550
> - —] H .———"'——-—
| -5 -l
.g - /
g 3
£ 2 450
=
0 i
- o
o c
< 400
5
350
0 300
0 10 20 30 40 50 60 70 0 10 20 - 30 40 50 60 70
T, —Free-Air Temperature—°C Tp —Free-Air Temperature —°C
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TYPE SN7501

SENSE AMPLIFIER WITH FLIP-FLOP OUTPUT

schematic

Vea®

(©

INPUTS

Ve

(®

Q

©

5

®
Q

'

=
e

]

\ /

recommended operating conditions

Supply Voltages:

vof  + v e e e e e e e e
Strobe and Reset Input Voltages: Logical O Level . .

VCC1
Veer - - - -

®

GND

Logical 1 Level .

@ Vref
:L.—@ RESET

ET:J*@
1 STROBE

®

Veez

@

STROBE GND

positive logic
High input to reset Q to logical 0.

+5V

. . . . -5V
. +38Vto +5VY
. Oto+08YV
+2Vto +5V

electrical characteristics, Vccy, = + 5 V, Vec: = =5 V (unless otherwise noted, T, = 0°C to 70°C)

NOTES:

8506

«w

PARAMETER FIGURE TEST CONDITIONSt MIN TYP MAX |UNIT
... T, = 0°C 12 20 | mv
v, Differential-input threshold 1 T, = 25°C 14 20 mV
voltage (see note 1) T 70°C 12 24 mv
A=
T, = 25°C
v Common-mode inpyt firing \S/frolle_ ';Zu:/ 2 v
CMF voltage (see note 2) Cgfrrmon:Mode-lnpuf Pulse:
t,=1t=150ns, t, = 150ns
Vo Logical 1 output voltage 2 licad = —1 mA 2.6 v
Vouto) Logical 0 output voltage 3 i = 4 mA 0.4 \4
Logical 1 level strobe _
Lint1 or reset input current 4 Vin=35V 5 KA
Logical O level strobe
finto or reset input current 5 Vin =10 =16 | mA
Differential-input impedance
%D (see note 3) f=1khHz 5 ke
lee Ve supply current 7 18 mA
leca Vece, supply current 7 =10 mA
Lot V.ot supply current 7 2.5 3 | mA
TVoor = +4V

correlation purposes a d-c input voltage is desirable.

. Common-mode-input firing

-mode

11,

ge is the ¢

to switch. The specified common-mode-input signal is applied with a strobe-enable signal present.

- The differential-input threshold voltage (Vy) is defined as that pulse or d-c input voltage (V) just sufficient to cause the output to switch. For testing and
ge that will exceed the dynamic range of the input af the specified conditions and cause the output

. The differential-input impedance’ parameter is shown for reference only. This input impedance will not appreciably shunt a low impedance sense-line termination.




TYPE SN7501
SENSE AMPLIFIER WITH FLIP-FLOP OUTPUT

switching characteristics, Veccy — + 5V, Ve, = -5V, T, — 25°C

PARAMETER FII?E&]I;E TEST CONDITIONSY} MIN TYP MAX | UNIT

Propagation delay time V..=30mV, C = 15pF

toapp 1o logical 1 level 8 I o —lOm;uA’« L P 45 75 ns
(differential input to output) load =
Propagation delay time V. — V. C = 15pF

togiop  to logical O level 8 I f"D — 43?& ! L pTs 45 75 ns
(differential input to output) sink
Propagation delay time = — 15 pF

tognr  to logical 1 level 8 Yi“D < E?om\;: G P 20 75 ns
(reset input to output) load = #
Propagation delay time 30 mV C = 15 oF

toaor 1o logical O level 8 l\,f"b —4 m: ! L 5 pF, 20 75 ns
(reset input to output) sink
Propagation delay time — —

toqnys  to logical 1 level 9 Y"‘D P 3?ova .= 15pF, 45 75 ns
(strobe input to output) foad = IV K
Propagation delay time o Cc —

togios  to logical O level 9 :/'“D _ 430 :V, L = 15#F, 45 75 ns
(strobe input to output) sik = 4 M

N Differential-input overload Differential Input Pulse: 20

oD recovery time (see note 1) Vi =2V, t. =1t = 20ns ns

R Common-mode input overload Common-Mode Input Pulse: 20

orCM  recovery time (see note 2) ~ View = £ 2V, t, =1t = 20ns ns

feyelmin) Minimum cycle time tos = 100 ns, tor = 100 ns 0.7 us

1.vref = 44V

NOTES: 1. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input-overload signal prior fo the strobe-
enable signal.
2. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-input overload signal prior to the
strobe-enable signal.

TYPICAL CHARACTERISTICS

THRESHOLD VOLTAGE THRESHOLD VOLTAGE
vs vs
REFERENCE VOLTAGE FREE-AIR TEMPERATURE
70 T T 30 T T
Vee1 =45V Veer =13V
w0 L Vecz= 5V ’ Veca= 5V
TA = 25°C % Vuf =+4V
>E 50 (See figure 1) y >E (See figure 1)
| L, 20
@
§ / g J/——"“"—_—
= 40 -
) / o 15
° 2
¥ i
£ £
£| / L
% // x
10 3
0 0
3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 0 10 20 30 40 50 60 70
V,ef — Reference Voltoge —V To —Free-Air Temperature — °C
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TYPE SN7502
SENSE AMPLIFIER WITH ONE-SHOT OUTPUT

schematic

Vear —--

(@

INPUTS

L

VCCZ@

recommended operating conditions

Supply Voltages: Vg,

Vee

<

ef

=AM —
/
Veer / STROBE,

ONONONORONONO

\

\ Rox’

4___| |
NC — :
|
Lol ONE-| —"]F
SHOT |
|| I
I
NC \'I 1
NC i
3 L )
cc2 STROBE GND Cext
NC~ No Internal Connection
+5V
-5V

: —%:4.3Vto +5V

- e e e
Strobe Input Volmges:re Logical O Level . . 0to0.8V
Logical 1 Level +2Vto 45V
Value of External Resistor and Capacitor: R, , . 2kQ +5%
oxt 47 pF minimum
electrical characteristics, Vcci = + 5V, Vee; = =5 V (unless otherwise noted, T, — 0°C to 70°C)
PARAMETER i TEST CONDITIONS} MIN TYP MAX | UNIT
: Coi—47pF, 1, =0°C | 14 24 | mv
v, Differential-input threshold 1 C., = 47 pF, T, = 25°C 17 24 mv
voltage (see note 1) ex
C.i—47pF, T, =70°C | 17 27 | mv
Cext = 47 pF, T, = 25°C
v . - Strobe Input:
cMe  Common-mode input firing voltage V.—26V 25 v
(see note 2) in§ ~° “ :
Common-Mode Input Pulse:
t. =1 =50ns, t, = 150 ns
Vout(1) Logical 1 output voltage 2 Loag = —150 A 2.6 v
Vo) Logical 0 output voltage 3 li = 15 mA 0.4 \'
Logical 1 level strobe _
liat1) input current 4 Vin =35V 5 HA
Logical O level strobe -
lijo) input current 3 Vis = 0 -1 -6 mA
Differential-input impedance _
ZinD (see note 3) f=1kHz 5 ke
leer Ve supply current 7 15 mA
lec2 Ve supply current 7 -8 mA
Lot V.ot supply current 7 2.5 3 mA

FVes = 4.5V and Ry = 2kQ

NOTES: 1. The differential-input threshold voltage (Vy) is defined as that pulse or d-c input voltage (V;,) just sufficient to cause the oulput to switch. For testing and
correlation purposes a d-c input voltage is desirable.

8508

2. Common-mode-input firing voltage is the common-mode voltage that will exceed the dynamic range of the input ot the specified conditions and cause the output”to
switch. The specified common-mode-input signal is applied with o strobe-enable signal -present.

3. The differential-input impedance parameter is shown for reference only. This input impedance will not appreciably shunt a low-impedance sense-line termination.



TYPE SN7502
SENSE AMPLIFIER WITH ONE-SHOT OUTPUT

switching characteristics, Vecci = + 5V, Ve, = -5V, T, = 25°C

PARAMETER FIGURE TEST CONDITIONSH MIN TYP MAX |UNIT
Propagation delay time _ —
toaop o logical O level 8 Yi"b _ ,|350 mZ' G = 15pF, 60 100 ns
(differential input-to-output) sink m
Propagation delay time _ -
toas 1o logical O level 9 \'/‘"D ___ ?g mX' G = 15°#F, 50 100 ns
(strobe input-to-output) sink ™ m
Logical O output pulse —
o) veidth putp 8 Vip =30mV, I, =15mA | 150 300 | ns
' Differential-input overload Differential Input Pulse: 20 ns
oD recovery time (see note 1) Vio =2V, t =t=20ns
' Common-mode input overload Common-Mode Input Pulse: 20 ns
orCM  recovery time (see note 2) Vinew = =2V, t,. =, = 20 ns
toye(min) Minimum cycle time tos = 100 ns 1.5 us

TV = +45V, Ry = 2 k2 and C = 47 pF

NOTES: 1. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input-overload signal prior to the strobe-enable
signal.

2. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode-input-overload signal prior to the strobe-

enable signal.
TYPICAL CHARACTERISTICS$
THRESHOLD VOLTAGE THRESHOLD VOLTAGE OUTPUT PULSE WIDTH
vs ' vs vs
RCFERENCE VOLTAGE FREE-AIR TEMPERATURE EXTERNAL CAPACITOR VALUE
50 v 30 T 3.0 T T
Cext= 47 pF Viet = 4.5V Viet = 4.5 V
> "
T 40 | Ta=25°C T 25 |- Cent= 47 pF T 2.5 FTa=25°C (
® (See figure 1) 4 L (See figure 1) % (See figure 8) /
8 2 2 g 2.0 7
= 30 =
> 4 3 2 /
5 / 2 s 3 1.5 4
2 2 2 /
o 3 10 5 1.0
= / = 9
o T Loos y
= = 200
0 0 0
4.0 4.2 4.4 4.6 4.8 5.0 0 10 20 30 4 5 60 70 0 200 400 600 800 1000
V,ef —Reference Voltage—V Tp — Free-Air Temperature — °C Cext — External Capacitor Value —pF

§cor = + 5V Voo, = 5V, and Ry = 2KQ.
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TYPES SN7500, SN7501, SN7502

SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsT

. Both inputs are tested with voltages of the same polarity.
. Strobe and reset input pulses are as shown in figure 8.

. Both outputs are fested.

W N

correlation purposes o d-¢ input voltage is desirable.

FIGURE 1

Veer
(See Notes 1 and 4) TEST (See Notes
v (SIG GND 3 Rext  Coxt POINT (SN7500) 3 and 4)
in SN7500) $ (SN7502) (SN7502) OPEN OUTPUT
oreN | YT H#---—Q
? H
INPUT; — | OUTPUT _
[ INPUT2 (@ OF SN7501)
STROBE,
STROBE(SN7502)
(SN7501)—] | oF sN7s01
GND——]
<\~
STROBE AND
RESET INPUTS
(See Note 2)
= < Veca Vet (SN7501, SN7502)

. The differential-input threshold voltage (Vy) is defined as that pulse or d-c input voltage (V; ) just sufficient 1o cause the output {or outputs) to swilch. For testing and

Veer
Cooxt (SN7502)

3 Rext  TEST POINT (SN7500)

> (SN7502) OPEN
STROBE'——J |

STROBE, (SN750 (‘gg:';‘gm, | Yo
RESET (SN7501) 4 —
INPUT,
INPUT, L Q OF SN7501
GND Vout (1)
OPEN

(SIG GND SN7500)
Vecs Vret (SN7501,SN7502)

1. When festing the SN7501, the output under test is set to logical 1 by
applying a momentary ground to the opposite output.
2. Each output of the SN7501 is tested separately.

FIGURE 2

Vear
0
S Rext Cext (SN7502)
® (SN7502)  TEST POINT (SN7500)
TROBE, =
|_OUTPUT ‘
STROBEx(SN7502) (@ OF SN7501) Lsink
RESET (SN7501)4 -
INPUT |, ——
INPUT, _
- SN7501
GND Q OF
OPEN Vout (0)
(SIG GND SN7500)
— VCC2 vrof (SN750',SN7502)

1. When testing the SN7501, the output under fest is set fo logical 0 by
applying o momentary ground to the output to be tested.

2. Eoch outpur ot the SN7501 is tested separately.

FIGURE 3

FArrows indicate actual direction of current flow.
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TYPES SN7500, SN7501, SN7502
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsi (continued)

Vear
)
Coxt (SN7502)
Vin R TESTPOINT
s (SN7500)
*(SN7502)  opeN
'anmt
STROBE
| OUTPUT —
STROBE 2 (SN7502):E (ooot: SN7501)
& RESET (SN7501) OPEN
2 INPUT, =
z INPUT, —s?v?ofl—
Q GND 3
8 o
2 OPEN
5 {SIGGND
4 2 SN7500)

= Vecz Vet (SN7501, SN7502)

1. Each logic input is tested separately.

&

UNUSED

(o}
Ty
'l Coxs (SN7502)
g TEST POINT
2 Rext (SN7502)
L ®(SN7502) OPEN
STROBE) OUTPUT
Lo | STROBE2 (SN7502) (0 OF SN7501)
RESET  (SN7501)
INPUT, OPEN
INPUT, [ G OF __
GND SN7501
OPEN
(5IG GND
SN7500)

VCC2 Vn’ (5N750|, SN7502)

1. Each logic input is tested separately.

FIGURE 4 FIGURE 5
Ve (OPEN) Veer
? l le,  Cent (SN7502)
(SIGGND TEST POINT
(SIG GND) TEST POINT SN7500) SRext  (SN7500)
OIZFN OPEN O:)EN $ (sN7502) OPEN
NPUT ‘ INPUT
fanDB:NPUT‘Z ‘ - OUTPUT—— OPEN INPUT‘z '(-oong::;'so—x)
Z STROBE ~—— STROBE, OPEN
PEN SN7500 STROBE 2 (SN7502)
© RESET(SN7501)—— L Sor
=GND GND SN7501 -
l eca] lt""
Veca = Veca Vet (SN7501, SN7502)
(OPEN)
FIGURE 6 FIGURE 7

T Arrows indicate actual direction of current flow.
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TYPES SN7500, SN7501, SN7502

SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS
-

PARAMETER MEASUREMENT INFORMATION

switching characteristicst

Veer
R c TEST
ext ext POINT (SN7500)
Veer (SN7502) (SN7502) OPEN OUTPUTS
(SEE NOTE 1) Z—_[ ----- #--——0 0 —A
STROBE, —— T
L OUTPUT e ——>lo
Vins STROBE 2 (SN7502)7 (G OF SN7501) =— lsink
Vinr O—RESET(SN7501) —
INPUT,
VinD@ INPUT, - —— ligad
| R S S -Q OF SN7501
| S < GND Tk
\ 100 @ ¢ <100 2 : -—
| I ¢ RC,
: = I (SIG GND I
l | = 5"‘_7L5°°) Veca Vit (SN7501, SN7502) = =

TEST CIRCUIT

STROBE INPUT Vies H#1.5V 15V
(SEE NOTE 2)

RESET INPUT
(SEE NOTE 3)

DIFFERENTIAL

I
|
INPUT |
|
1 0
|
—————— ———— — — Vout(1)
|
OUTPUT Q 1.5v : 1.5v
| |
| —4.{'9\4(0)& (A Vout(0)
SN7501
OUTPUTS | —yfpd(1)R :“ Vout(1)
| I
OUTPUT @ : 1.5V
Y Voo e Vout(0)
tod(0)D—B  pa—
: Vout (1)
SN7500 OR SN7502 ! 1.5V 1.5V
ouTPUT ! | I
| | ] V,
[T I fout (0)
e an I ~ I ——

VOLTAGE WAVEFORMS
NOTES:

1. Each strobe input of the SN7502 is tested separately. The unused strobe input is connected to Yeer

2. Strobe input pulse characteristics: V;,¢ = 3V, t, =t = 2ns.

3. Reset input pulse characteristics: V;.p = 3V, 1, = t; = 20ns.

4. Differential-input pulse characteristics: 1, = t; = 20 ns, PRR = 100 kHz, sousce impedance = 50 Q.
5. All t, and t¢ specifications are from the 10%, to 90% levels.

FIGURE 8 — DIFFERENTIAL AND RESET INPUT-TO-OUTPUT PROPAGATION DELAY TIME

FArrows indicate actyal direction of current flow.
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TYPES SN7500, SN7501, SN7502
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS
|

PARAMETER MEASUREMENT INFORMATION

switching characteristicsi (continued)

Vear
Rewt  Coxr rouNrri(iL’/soO)
Veer (SN7502) (SN7502) OPEN ouTPUTS
(SEE NOTE 1) .?;[ ----- #-—-—o %
STROBE ) —— pa— T
__ output Niood
Vins STROBE 3 (SN7502) =
"V, mO—RESET(SN7501)— (G OF SN7501) o= Lsink
INPUT ‘
vinﬂ@ ENPU!“ _ — ||°°d
T T T T -6 -Q OF SN7501 —
: weg  2woe : - - tsin _[- _l_
| L ! T ¢ G
: = | (SIG GND I I
I = s'ﬂf‘”’ Veca Vet (SN7501, SN7502) = =

TEST CIRCUIT

DIFFERENTIAL
INPUT
(SEE NOTE 2) °
STROBE INPUT
(SEE NOTE 3)
I 0
|
|
RESET INPUT |
(SEE NOTE 4) |
|
' 0
|
. ted(1)s -—: }-— ————————— Vour(1)
|
: 1.5V
SN7501 | Yoo
OUTPUTS 9 1
Vout(1)
! 1.5V
| : v,
tpd{0)S —.: e i)
' Vout (1)
$N7500 OR SN7502 |
patylaph : | 1.5V | 1.5V
————————————— Vout (0)
tpd(0)s —u - o
| lt— tpi0) ——n

VOLTAGE WAVEFORMS
NOTES: 1. Each strobe input of the SN7502 is tested separately. The unused strobe input is connected to Ve iy.
2. Differential-input pulse characteristics: 1, = t, = 20 ns, PRR = 100 kHz, source impedance = 50 2.
3. Strobe-input pulse characteristics: V.o = 3V, t, = t; = 20 ns.
4. Reset-input pulse characteristics: V;.p = 3V, t, = #; = 20 ns.
5. All 1 and f; specifications are from the 10% to 90% levels.

FIGURE 9 — STROBE-INPUT-TO-OUTPUT PROPAGATION DELAY TIME

FArrows indicate actual direction of current flow.
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TYPES SN7500, SN7501, SN7502
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS

TYPICAL APPLICATION DATA

coincident-current memory application

8514

This application fully utilizes the flexibility of the SN7501
in a typical coincident-current memory design. See fig-
ure 10.

One SN7501 sense amplifier is used to read-out the
information from one plane (up to 4096 cores) of the
memory, representing one bit in a stored word. A word
is read-out by reading one bit from each plane in
parallel. A location is selected by coincident currents
in approriate x and y address lines. Cores in the “one”
state switch to the “zero” state causing voltage pulses
on their sense lines. Cores in the ““zero” state do not
switch but cause smaller amptitude voltage pulses on
their sense lines. The sense amplifiers discriminate be-
tween these pulses representing stored logical “ones’
and stored logical ““zeros.”

Since read-out is destructive, the information destroyed
by read-out must be rewritten into the memory if it is
to be retained for future use. A memory usually incor-

porates an inhibit register for this purpose. An impor-
tant advantage of the SN7501 is that it contains a flip-
flop that can be used as the inhibit register for its
plane. “Ones’ read from the memory “set the flip-flops
while “zeros’ leave the flip-flops in their initial state.
After read-out, therefore, the flip-flops of the SN7501's
contain the information that was stored in the selected
location. Since both outputs of the SN7501 flip-flops are
brought out, both the selected word and its complement
are available for use in the logic. The word thus stored
in the SN7501’s is available for use with the logic and
for feedback to the inhibit drivers until a reset pulse
clears the register prior to the next word read-out.

The variable=threshold capability of the SN7501 further
extends its usefulness by allowing an optimum setting of
the threshold level for a particular memory design. The
threshold levels of the SN7501’s in a memory may be
adjusted either individually or in parallel.

FROM
REGISTER 1 1
BIT DRIVERS - EXPAND TO DESIRED
WRITE INHIBI _— MEMORY SIZE
PLANE
As N
]
'
PL:NE °
3 o
]
ﬂ
PLANE \ 0
Y- SELECT A, L SN7s0n !
SWITCHES , ) °
. o | oureurs
PLANE r TO
A REGISTER
: ! | SN7501 | i GIsT
1 T : ’o)
1 +—O O
o i H
1 I =— _|__]
[ SN7501 |
i
coNTROL| ] N ' o
| | P
X - SELECT 1
SWITCHES STROBE RESET

FIGURE 10 — COINCIDENT-CURRENT MEMORY USING SN7501 SENSE AMPLIFIERS



TYPES SN7500, SN7501, SN7502
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS

TYPICAL APPLICATIONS

variable threshold adjustment this maximum V0 the nominal internal load current

The differential-input-threshold-voltage levels of the
SN7501 or SN7502 may be adjusted for optimum mem-
ory performance by varying the amplitude of V. V,
should be derived from V¢, or generated with respect
to Ve, rather than with respect to ground. (See figure
11) Any variations in Ve, or V  will then cause mini-
mal changes in the input-threshold-voltage level.

Yer
o- > -
l‘ N b 3 v
=V, <R,
- I O —g— O >—-—
SN7501]|SN7501 T + N7501{|SN
OR OR OR OR
SN7502]| SN750. Vret SN7502 1 SN750.

Vec20-—

——— T = ..
FIXED REFERENCE SUPPLY FIXED REFERENCE RESISTOR
FIGURE 11 — INPUT THRESHOLD-VOLTAGE
LEVEL GENERATION

Using one of these methods, adjust V ,; to obtain the
desired threshold voltage. R, may be calculated as:

VCCI - vref

R, = i

ref

This may apply for one sense amplifier or several sense
amplifiers connected to the V , supply. V, can be
measured and fixed. Some bypassing may be necessary

at the V, terminal to eliminate noise problems where
long leads are used.

SN7502 dot-OR capability

This application utilizes the output current sink capabil-
ity of the SN7502 to perform the dot-OR function. The
internal output load resistor of the SN7502 is approxi-
mately 7.5 kQ. The output sink current is conservatively
specified at 15 mA for a maximum V., of 0.4 V. For

for the SN7502 is computed as follows:

Veer = Voutto) = 5-04V 0.61 mA

R, 7.5 k2

To drive a worst-case DTL or TTL input requires a sink
current capability of 1.6 mA. The remaining 13.4 mA
may be used for sinking dot-OR-connected outputs. (See
figure 12) Additional dot-OR connections may be made
to utilize the remaining 13.4 mA of sink current up to
a maximum number N of:

N 134 _ o

0.61

Vear

ISN7802 )
i D \ ‘ Ry
L e d
N30~ )
| OUTPUT
bl
fSN7502

| SRR - |

FIGURE 12 — SN7502 DOT-OR-CONNECTED OUTPUTS

Since less than 22 outputs will normally be dot-OR-
connected to each SN7502 output, the remaining current
can be supplied from an external load resistor R. The
load resistor reduces the output-voltage rise time to pro-
vide better capacitive-line driving capability. Value of
the load resistor R, may be calculated for a worst case
(1.6 mA) DTL or TTL gate input load as follows:

R — 4.6
L™ 13.4—n(0.61)

where n = one less than the number of SN7502 out-
puts connected to perform the dot-OR function.

TYPICAL CHARACTERISTICSS

LOGICAL 1 QUTPUT VOLTAGE
v

s L
N =T

\{ﬂs«n

LOAD CURRENT

3 SN7502

\

Vour (n—Loglcal 1 Output Voltoge—V

0 0.5 1.0 1.5 2.0
ligg —Lood Current—mA

§Vcey = 5V, Vo, = ~5V, and T, = 25°%C

LOGICAL 0 OUTPUT VOLTAGE

vi
SINK CURRENT

0.6

0.5
3
[
2
3 o0 -
F SN7s0 b
2 "
S 03 1
3 LT swrs0 ]
t ]
[ SN7502 {t
% L1 .—/‘r’
> _——‘

0.1

[}

I )

Yiink ~Sink Current—mA
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TYPES SN7500, SN7501, SN7502
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS

|
MECHANICAL DATA

general
These three semiconductor networks are mounted 0.1 gram. All external surfaces are metallic and
in glass-to-metal hermetically sealed, welded pack- are insulated from leads and circuit. All three net-
ages. Package body and leads are gold-plated works are available with formed leads, insulators
F-15% glass-secaling alloy. Approximate weight is attached, and/or mounted in Mech-Pak carriers.
OUTLINE DRAWING — SEMICONDUCTOR NETWORK WELDED PACKAGE
®OOOO®
— 2260 ooso (0,0,0,0,0,00,
0.027 REF. > te» 0.035 0.013 ole § pis §
0.173 REF. g §.§'§ o, {505 H B H
0.165 MIN. ((s)'l'bi‘xolN) DATE
(See Note o) DATE 0050 e
¥ / copE ! YT oo g __‘EDE
/]
olso o, XXXXX 0510 0350 =y Ty 0o B 0:150
o [® y - 0.220 A _— “@ 0.140
, om XXX I [ H‘—T‘ e T L SHOXX g 038
Lo.oos MAX 0.250 REF. l 0,005 MAX GLASS a. All dimensions in inches.
GLASS (See Nots o) 14 PLACES b. All decimals 20.005 excopt as noted.
10 PLACES . Llead spacing tolerance is 0.015 at extremities and
=0.005 at package, nonaccumulative.
d. rl are located within X ir
00! e 0.005 %g% >|l4 0.260 :::.dp‘;:‘i:c::.r:h:\!: to'gdy";moﬁ;?:s o the
e Q—o% 0.003 4 l~— T250 e. Not applicable in Mech-Pok carrier.
@@@@@ (WHCAf'gEF :g;"l‘sm AND @ 0.0, 0.00) f. Symbolization denotes orientation of package.
Falls within TO-89 dimensions 14 LEAD PACKAGE) Falls within TO-84 dimensions

leads
Gold-plated F-15% leads require no addi- FORMED LEADS
tional cleaning or processing when used in
0.004 & 0.250
soldered or welded assembly. Formed leads 'vv‘w-"‘\l"m‘"m c"‘]
are available to facilitate planar mounting T ey S
of networks on flat circuit boards. Standard | 9510 ey .
lead length is 0.175 inches. Networks can be NOTES, A, Al dimouonn in inches
removed from Mech-Pak carriers with lead 3. Not opplicable in Mech-pok Carrer
lengths up to 0.175 inches. € Mossursd from canterine of ounide bends
insulator MECH.PAK DIMENSIONS
An insulator, secured to the back surface of ! by !
the package, permits mounting networks on } 0,000 bia 63+ CouNTERSINK !
circuit boards which have conductors passing q o v p
beneath the package. The insulator is 0.0025
inch thick and has an insulation resistance
of greater than 10 megohms at 25°C.
mech-pak carrier

The Mech-Pak carrier facilitates handling the
network, and is compatible with automatic
equipment used for testing and assembly.
The carrier is particularly appropriate for
mechanized assembly operations and will
withstand temperatures of 125°C for indefi-
nite periods.

]
NOTE: Overall thickness is 0.175 and nestled height is 0.150 each.

i i i NO MECH-PAK MECH-PAK
ordering instructions By CARRICR
Variations in mechanical configuration of Lead Length 0.175 Inch Not Applicable
semiconductor networks are identified by Formed Leads No |No |Yes |Yes |[No | No | Yes| Yes
suffix numbers shown in a table at the right. Insulators No [Yes [ No |Yes [No | Yes | No | Yes
Ordering None |6 |7 |-1 |2 |{-3|-4]|-5

+Patented by Texas Instruments
4F-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt.

PRINTED IN U.S.A.
Tl cannot assume any responsibility for any circvits shown
or represent that they are free from patent infringement.

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME

8516 IN ORDER TO IMPROVE DESIGN AND 70 SUPPLY THE BEST PRODUCT POSSIBLE.



TYPE SNX1304
OPTOELECTRONIC PULSE AMPLIFIER

S

SOLID CIRGUIET'® SEMICONDUCTOR NETWORK
AN EXPERIMENTAL OPTICALLY COUPLED
DIGITAL INTEGRATED CIRCUIT

POELXNS 3dAL

description

The SNX1304 is an experimental Optoelectronic Pulse Amplifier (OPA) for engineering evaluation. The
OPA consists of a gallium arsenide p-n junction light emitter optically coupled to an integrated silicon
photodetector feedback-amplifier circuit. The high input-output isolation of the optical coupling allows
the OPA to function as a broad-band pulse transformer with response extending to zero frequency. The
OPA is compatible for use with other digital integrated circuits. Applications include transmission of a-c
or d-c signals across computer subsystem interfaces where circulating currents prevent interconnection
of subsystem grounds, and rejection of common-mode noise at the end of a long data-transmission line.

mE
° =
55
o
a2
o Z
c O
Eo
arc
zlll
z &
3%
E:‘
“3
55
o 2
e
-3
23
28
°
o
w

circuit symbol and pin identification

+ INPUT QUTPUT
NC NC
NOTES: 1. Forward input polariy is indicated.
3 2. NC— no internal connection.
X\
NC i NC
- INPUT GND GND

mechanical data
The SNX1304 pulse amplifier is mounted in a glass-to-metal hermetically sealed, welded package. Pack-
age outline meets JEDEC TO-89. Leads are gold-plated F-15% glass-sealing alloy. Approximate weight is
0.1 gram. All external surfaces are metallic and are insulated from leads and circuit.

0150 ~
0.027 REF <rrerrencar 0.013
0.175 REF. 8| E g NOTES: a. All dimensions in inches.
2-‘6;':““-) ooso  b- All decimals +0.005 except as noted.
ee e — . . sae
(See Note o DaTe o035 <. Lead spacing tolerance is =0.015 at extremities and
o ! 0.005 k 1
o}so .@ XXXXX 03 0.250 at ;?clc age, nonaccum.u c.mve )
0140 SNX XXX oa 0.220 d. Lead centerlines are located within =0.005 of their
L . (e Nate ) true positions relative to body centerlines.
f 0.250 REF & P Y
0005 MAX (see Note #) e. Not applicable in Mech-Pak carrier.
10 PLACES f. Symbolization denotes orientation of package.
o< 0.005
0.013 6,003
@@@@@ 0.010 SIDE VIEWS
Falls within TO-89 dimensions

Patented by Texas !nstruments Incorporated
JF-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 179 cobalt.

PRELIMINARY DATA SHEET:
Supplementary data will be
published at a later date.

[e]

TEXAS INSTRUMENTS
INCORPORATED
SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX S012 ¢ DALLAS 22, TEXAS
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TYPE SNX1304

OPTOELECTRONIC PULSE AMPLIFIER
_________________________________________________________________________________

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

. Input-to-Output Voltage . =100 V
Supply Voltage Vec . .+8 Vv
Reverse Input Voltage . . . . . 3V
Forward Input Current . . .15 mA
D-C Fan-Out, Npc (See Note 1) 15

_55°C 1o 125°C

Operating Free-Air Temperature Range .
-55°C to 125°C

Storage Temperature Range .

electrical characteristics

PARAMETER TEST CONDITIONS Vee =3V | Vec =6V | yniy
TYP MAX | TYP MAX
I " Forward Inpuf Vout = =105 V TA = 125°C 5 10 5 10 mA
" Threshold Current Vour = 0.5V, T, = —55°C 3 3 mA
lin = 1.3 ligin Ta = 125°C 1.1 1.1 v
] Forward Input Voltage thl;
F put otlag Ly = 13 Lo, To = —55°C | 14 14 v
lin =20, Noc =0, To=125°C 2.5 5.2 v
Vouf(om “Off” OUpr' VOItage 'in =4, ’NDC = ]5, TA = 125°C 23 5 v
L, =0, Noc = 15, T, = —55°C 19 4.2 v
Ay Iin =13 "mfm TA = ‘250( 0.2 0.25 v
Voutiony 0N Output Voltage L
Hon) pul Torlag FERE T, = 55°C_| 01 0.2 v
Pa Amplifier Power Dissipation | lin = lint, Noc =0, Ta=25° 25 15 mW
{See Note 2) lin =0, Noc =0, T = 25° 3 20 mW
switching characteristics
PARAMETER TEST CONDITIONS Vee =3V | Voc =6V | ynir
TYP TYP
tq Delay Time 300 250 ns
t, Rise Time la = 1.3 'in(?h)/ NDC = ], A= 25°(, 200 150 ns
t Storage Time See Note 3 350 250 ns
t Fall Time 250 200 ns
NOTES: 1. One d-c load {Npc = 1) is defined by a circuit where C_ (see figure A) is selected so that the total capacitance of the test fixture, connectors, osciltoscope probe
and C, aggregates 50 pF. This rates fan-out in the same manner as Texas Instruments Series 51 networks. o—¢
2. This does not include the input power to the light-emitter diode.
3. The input pulse has the following characteristics: fp = Sus, t, < 0ns, 1y < 10 ns, £ = 40 kHz. 20 kQ | .
I1N914
FIGURE A. D-C Load

PRINTED IN U.SA.
T1 cannot assume any responsibility for any circuits shown
or represent that they are free from patent infringement.

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
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INTERFACE COMPONENTS

Texas Instruments line of Interface Components has been designed
to meet the broad range of requirements for military, space, indus-
trial, and consumer applications.

Interface Components are available in a variety of microminiature
packages described on the following pages. These packages include
the Compatible Components: TO-50, Thin-Pac, and Flat-Pack;
and the plastic-ceramic packages: Chip-Pak, Pellet-Pak, and Flip-
Channel-Pak; the components are also available as raw chips and
slices.

More than 5000 different silicon small-signal planar device types
can be fabricated into these standard packages. Selection of the
package configuration can be made by considering the require-
ments for reliability, size, assembly in hybrid circuits, and cost.

MAXIMUM CIRCUIT
COMPLEXITY
|| AND RELIABILITY

CIRCUIT
SPACE
REQUIRED

COMPATIBLE COMPONENTS
PLASTIG-CERAMIC PACKAGES
IR RAW CHIPS & SLICES

TOTAL CIRCUIT COST
INTERFACE COMPONENT PACKAGE COMPARISON

- WHAT ARE COMPATIBLE COMPONENTS?

Discrete components which are electrically and mechanically compatible with integrated cir-
cuits. TI Compatible Components are used to perform functions supplementary to integrated circuits.
At the same time, they can be handled, tested, and assembled with the same or essentially similar
techniques and tools used for integrated circuits.

In addition, because of the form factors which are required to make components compatible with
integrated circuits, most are also adaptable to circuit approaches requiring microminiature discrete
components such as thin-film circuits.
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oC
circuits packaging

OF==

TO-50

©® All welded hermetic seal
construction
/-— ® Weldable leads (Flat)
J\ /—-— ® Solderable leads

patible with integrated

® Weldable leads

THIN-PAC

@ [solated collector

./‘ ® Solderable leads

The TO-50 hermetically sealed transistor package, in-
troduced by Texas Instruments as the umesa* transistor
package,is 0.210 inch in diameter and 0.050 inch thick.

*Trademark of Texas Instruments

The THIN-PAC power transistor package was develop-
ed by Texas Instruments to meet the power requirements
of miniature circuits. It offers 40 watts dissipation at
100 degrees C case temperature in a package only 0.680
inch in diameter by 0.170 inch thick.

miniature packages are also available.

STANDARD COMPATIBLE COMPONENT DEVICE TYPES

There are now more than two dozen EIA registered small-signal Compatible Components available from TI,
plus many custom devices. Two types of compatible power transistors and a large number of diode types in

NEAREST COMPATIBLE NEAREST - COMPATIBLE
STANDARD* DESCRIPTION COMPONENT STANDARD* DESCRIPTION COMPONENT
2N929/2N2639 NPV Diff. Amp 109, Match 2N3046 Flat Pack Dual 2N929 NPN High-Gain Amp 2N2387 TO-50
2N929/2N2640  NPN Diff. Amp 209% Match 2N3047 Flat Pack Dual 2N930 NPN High-Gain Amp 2N2388 TO-50
2N929/2N2641  NPN Unmatched 2N3048 Flat Pack Dual 2N696 NPN General Purpose 2N2395 TO-50
2N930/2N2642  NPN Diff. Amp. 109% Match 2N3043 Flat Pack Dual 2N697 NPN General Purpose 2N2396 TO-50
2N930/2N2643  NPN Diff. Amp 20% Match 2N3044 Flat Pack Dual 2N1613 NPN General Purpose 2N2389 TO-50
2N930/2N2644  NPN Unmatched 2N3045 Flat Pack Dual 2N1711 NPN General Purpose 2N2390 TO-50
2N2412/2N2805 PNP Diff. Amp 109 Match 2N3049 Flat Pack Dual 2N2243 NPN General Purpose 2N3037 TO-50
2N2412/2N2806 PNP Diff. Amp 209%, Match 2N3050 Flat Pack Dual 2N1890 NPN General Purpose 2N3038 TO-50
2N2412/2N2807 PNP Unmatched 2N3051 Flat Pack Dual 2N1131 PNP General Purpose 2N2393 TO-50
2N914 NPN Driver 2N3052. Flat Pack Dual 2N1132 PNP General Purpose 2N2394 TO-50
2N2497 FET P-Channel FET Diff. Amp 5% Match 2N3333 Flat Pack Dual 2N2904 PNP General Purpose 2N3040 TO-50
2N2497 FET P-Channel FET Dual Unmatched 2N3336 Flat Pack Dual New Product NPN 10-Amp Power Switch (60 v) 2N3551 Thin-Pac
2N2222/2N2907 Complementary Pair 2N3838 ;Igts (I)’ack Dual New Product NPN 10-Amp Power Switch (80 v) 2N3553 Thin-Pac
2N706A NPN Switch 2N849 - #Qj i
IN753 NPN Switch N850 TO-50 Single or dual where applicable
2N743 NPN Switch 2N851 TO-50
2N744 NPN Switch 2N852 TO-50
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seal construction

“ ® All welded hermetic

@ Weldable leads (Flat)

/ @ Solderable leads
/— ® Compatible with integrated

circvits flat pack

FLAT PACK

@ All Welded Hermetic
Seal Construction

1L

® Weldable Leads (Flat)

r/- @ Solderable Leads

CUSTOM FLAT PACK

Plestic Encapsulation

N [
—
e

:3 Collector
/ 3 Base

L— 0.050 —

CHIP-PAC

Weldable Leads Ceramic Base
\ i ; Emitter

MAX

The dual SCN hermetically sealed FLAT PACK offers
component miniaturization with no compromise in elec-
trical or mechanical characteristics. The package mea-
sures 0.250 by 0.150 by 0.050 inch.

CUSTOM FLAT PACK configurations are also avail-
able for Compatible Components. Custom devices may
be supplied in the 6-, 10, or 14-lead hermetically sealed
package. Four discrete planar transistors can be sup-
plied in one FLAT PACK with all leads isolated. Five
to six transistors in one package are possible with cer-
tain interconnections. Custom configurations are the
same size as the dual SCN FLAT PACK.

The CHIP-PAC is the ultimate in discrete transistor
miniaturization. Transistor chips are alloyed to a metal-
ized ceramic base and are plastic encapsulated. The
package provides a relatively high degree of environ-
mental protection. The gold-plated leads are weldable
and solderable. Standard CHIP-PAC devices include:

Nearest

Standard Description CHIP-PAC
2N929 NPN Diff. Amp. TIS22
2N930 NPN Diff. Amp. TIS23
2N2484 NPN Diff. Amp. TIS24

HOW RELIABLE ARE COMPATIBLE COMPONENTS?

More than five thousand TI Compatible Components have been subjected to high-level step-
stress tests as a part of the extensive quality and reliability testing requirements of the Component
Quality Assurance Program (CQAP) for the Minuteman II Program. The program has as its goal
component use-condition failure rates in the order of ten-thousandths of a percent (.000X% ) per
thousand hours. The program is keyed to constant product improvement, using destructive testing
techniques to determine potential failure mechanisms. At TI this means that the active chips them-
selves, as well as the package in which the chips are contained, are undergoing constant process im-
provement. Tests results are analyzed, and even subtle and very obscure failure mechanisms are
isolated and attacked systematically through the process improvement feedback loop. Extensive
reliability data is available. Contact your TI Field Sales Engineer.
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HIGH-FREQUENCY PELLET-PAK

RAW CHIPS AND SLICES

Silicon transistors in raw chip and slice form have the
lowest initial cost and smallest possible size. Although
relatively sophisticated bonding and alloying technolo-
gies are required, substantial savings may be achieved in
non-critical operations. Texas Instruments can supply
any device from its broad line of silicon planar transist-
ors in either chip or slice form.

PELLET-PAK devices are low-cost fully tested micro-
miniature packages available with both solderable and
weldable leads designed for automated assembly. They
feature a plastic sealed ceramic header and low thermal
resistance. High-frequency models with low lead induc-
tance are also available. Their environmental capabili-
ties match those of canned transistors.

The FLIP-CHANNEL-PAK is specially designed for
leadless automated thermal or ultrasonic bonding to film
substrates. It retains all other features of the PELLET-
PAK configuration.
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e Thin-film circuits
analog circuits e D-c amplifiers
Power switching to 5 amps

elements), NPN and PNP
NPN
High-speed switches (single) NPN

WHERE ARE INTERFACE COMPONENTS USED?

In any application requiring a high-quality miniature semiconductor. Here are some applications
where T1 Interface Components are being used today:

e Digital and analog interface circuits, for integrated circuits
o Critical differential amplifiers
e Diode matrixes

Functionally, the devices fall into the following categories:
¢ Differential amplifiers (dual elements), NPN and PNP
e Low-level switching (dual elements), NPN and PNP
e High-current driver and power switches, NPN
¢ Multiple diodes in most common configurations

e Driver circuits e Sense amplifiers
e High-impedance amplifiers e Special
¢ Complementary (NPN/PNP) circuits e

e Low-level, low-noise amplifiers (dual
e Dual drivers,
o Drivers (single), NPN and PNP e
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