






































































































































































































































































































































































































































































































































































































































































































































































































































TYPE SN7300
J-K FLIP-FLOP WITH PRESET

switching characteristics, To — 25°C, V¢c =3.5v, N+ = N-—=0

TEST
PARAMETER FIGURE TEST CONDITIONS TYP  MAX | UNIT
ty Delay Time Clock Input: V;;=2.5v, #;=20 nsec, 20 30 nsec
t Rise Time t,=500 nsec, f=1 Mc 20 45 nsec
t, Storage Time 19 J, J%, K and K¥ Input: V=V ¢ 40 60 nsec
t Fall Time Preset Input: ¥V, =0 25 40 nsec
Time to Set a Logical 1:
totn) JorK Clock Input: V;=2.5v, t,=20 nsec, 50 nsec
Ik or Kk t, =500 nsec, f=1 Mc 35 nsec
Time to Set a Logical 0: 20 4, %, K or KX Input: V,1;, =25V,
Fset(o) JorK Vinioy=0, t,=1,=150 nsec 40 nsec
J%k or Kk 40 nsec
. Clock Input: V, =0
toreset Preset Time 2 Preset Input: V;,;=2.5 v, t,;=50 nsec 55 nsec
schematic
LOGIC STEERING BISTABLE STEERING LOGIC
SECTION SECTION SECTION SECTION SECTION
___________ — e
vee | T T B
O
OK .
” 9

>
<$>l.5k

——————— e ———

|_——————-—————.———-—-——-—-—-—-———-s—
-
e '
1.
—D.r
—

25 pf lzspf—[——ekj
2.5k 2.5k |
8k 25 pf VWA J/ P'_(] ‘L]-'-NVV-« I
25 pf |
= = = |
J I KJ)
| GND sk
-y ________O6N> _ PReseT) 1

CLOCK PULSE

NOTES: a. Component values shown are nominal.
b. Resistor values are in ohms.
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TYPE SN7301
J-K FLIP-FLOP WITH PRESET AND CLEAR

logic
TRUTH TABLES
v,
TX=Kk=1 ADDITIONAL INPUT e

]t LOGIC COMBINATIONS @ ® @ O ©O)
J K Q t tn+ 1
o T ol o] [0 k] x[kx] @ ‘!_‘ ] ‘_'
0ol 1] 0 0| 1tflo o] an NC 1y % ¢ NC
LI I 1jo]lojo] @an & cloa Q@

by — oC
1 1 Qn 1 1 0 0 Qn Clear Preset
o1 o1 ] @an —13——3 NG

J=K= 1 1 ]o [1]@n —¥

fy ot 1ol 1 [o] @n
Jx | Kx| Q — @ @ @ @
0 3 1 1 0 0 1 1 NC — No internal connection.

0 1 1 0 0 exe .
1]0] o0 —- positive logic
! 1 Qn :"_—B':':::':i::::':::‘;:‘zu:):w High input to preset sets Q to logical 1
nti High input to clear sets Q to logical 0

recommended operating conditions

Supply Voltage, Vee = . . . . . . . . . . . . . . . . . . . . . . . 3viodyv
Maximum Fan-out From Each Output Into Positive Loads, N+ . . . -~ . . . . . . . . . .10
Maximum Fan-out From Each Output Into Negative Loads, N- . . . . . . . . . . . . . .10
Fall Time of Clock Pulse, tycioay - + « « + « « « v « « . . « « . . . . 20 to 150 nsec
Minimum Width of Clock Pulse, tpctoe) » + « « » . « <« « « « . . . . . . . . .50 nsec

electrical characteristics (unless otherwise noted Ta = 0°C to 70°C, Vcc =3 vV to 4v)
TEST

PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
Input voltage required to Vee=3v 1.7 3
Vi ensure logical 1 at J, K, Jk, 1
K*, preset, and clear inputs Vec=4v 2.4 4 v
V. Input voltage required to 2 Vec=3v 1.5 3 M
inM ensyre logical 1 at clock input Vee=4v 2.2 4 v

Input voltage required to
Viney  ensure logical 0 at J, K, J*, 1,2 0 0.4 v
K%, preset, clock, and clear inputs

Vee=3v,
v Logical 1 output voltage 3 N+ =10 {l;g9==5 ma) | 1.7 v
outlil (off level) Vee=4v,
N+ =10 (l,,s=-8 ma) |2.6 v
Vee=3v,
Logical 0 output voltage N-=10 (l;;y =2 ma) 0.3 v
Vouttol  (on level) 3 Vee=4v,
N-=10 (I;;,, =2 ma) 0.3 v
| J, K, J%, KX, preset, 5 | Vin=1.7v 0.5 ma
in and clear input current Vin=2.6v 0.8 ma
Vin=17v = 1.25 ma
L, Clock input current 3 Vin=2.4v 2 ma
V;,=03v -0.5 ma
Vee=3V, N+ =N-=0,
| . Toggle=1 Mc, T,=25°C 9 ma
lcclan  Average supply current Voc=4v, N+ =N-=0,
13 ma

Toggle=1 Mc, T,=25°C
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TYPE SN7301
J-K FLIP-FLOP WITH PRESET AND CLEAR

switching characteristics, T, — 25°C, V¢c=3.5v, N+ =N-=0

fm——————— s —————————%

7
3

TEST
PARAMETER FIGURE TEST CONDITIONS TYP  MAX | UNIT
ty Delay Time ; Clock Input: V,;=2.5v, =20 nsec, 20 30 nsec
t Rise Time t,=500 nsec, f=1 Mc 20 45 nsec
ty Storage Time 19 J, %, K and KX Input: V;; =V¢c 40 60 nsec
ts Fall Time Preset Input: V, =0 25 40 nsec
Clear Input: V,,=0
Time to Set a Logical 1:
teoi1) JorK Clock Input: Vin=25v, t;=20nsec, 50 nsec
Jk or Kk t,=500 nsec, f=1Mc 35 nsec
Time to Set a Logical 0: 20 J, Jk, K or K% Input: Vin(,)=2.5 v,
fsef(o) Jor K V. =0, t =t.=50 nsec 40 nsec
% or Kk o) e 40 nsec
. Clock Input: V, =0
toreset Preset Time 21 Preset Input: V, =2.5 v, t,=50 nsec 55 nsec
3 Clock Input: V;,=0
tetear Clear Time 21 Clear Input: V;,=2.5 v, t;=50 nsec 75 nsec
schematic
LOGIC STEERING BISTABLE STEERING LOGIC
SECTION SECTION SECTION SECTION SECTION
___________ —_————— e e
r Vee I T T I 1
I . | |
L H i | |
! | | | AR G
| J* Q I < I l
| 3 1.5k l ;:lk 1k 1.5k |
| | L] | |
I | : | |
| P — |
po '?fE; | | 10 pf |
g | | "1 T
_9 O—J» I = I I
Q 25 pf Q ' I I
- oLl
X N ! |

M |

" 25 pf I3 IZSPF I 8kg
| 2.5k [

8k 25 pf | |

25 pf 25 pf I
L B S B | it I
) oﬁh_(_ jﬂl’l;l b
| 6k 6k | I |
L S I S CLEAR _ _ _ _ _OS6N>  eREsET) | S I

CLOCK PULSE

NOTES: a. Component values shown are nominal.
b. Resistor values are in chms.
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TYPE SN7302
DUAL J-K FLIP-FLOP WITH PRESET

logic
Vee
TRUTH TABLE |
EACH FLIP-FLOP L
t, to+ Clock J
J K Q <
0 0 Qn QPreset K
0 1 0 F
1 0 1 3 |
! ! an OCOOOOO®O

t, = Bit time before clock pulse GND

1,41 ==Bit time after clock pulse

positive logic
High input to preset sets Q to logical 1

recommended operating conditions

Supply Voltage, Vec . = .« .« . . . . oL 0. o 3viodv
Maximum Fan-out From Each Output Into Positive Loads, N+ . . . . . . . . . . . . . 10
Maximum Fan-out From Each Output Into Negative Loads, N— . . . . 10
Fall Time of Clock Pulse, tyciog - .. 20 to 150 nsec
Minimum Width of Clock Pulse, tpcion . . 50 nsec
electrical characteristics (unless otherwise noted Tp = 0°C to 70°C, V¢ = 3V to 4v)
TEST
PARAMETER FIGURE TEST CONDITIONS MIN  TYP MAX | UNIT
Input voltage required to _
Vit ensure logical 1 at J, K, ! Vec=3v 1.7 3 M
and preset inputs Vee=4v 24 4 v
V. Input voltage required to 2 Vec=3v 1.5 3 v
in(n) ensure logical 1 at clock input Vec=4v 2.2 4 v
Input voltage required to
Vintol ensure logical 0 at J, K, preset, 1,2 0 0.4 v
: and clock inputs
Vee=3v,
Vouny  Logical 1 output voltage 3 N+ =10 (I,5,4=—5 ma) 17 v
(off level) Vee=4v,
N= =10 (I, ,y=—-8 ma) 2.6 v
Vee=3v,
Voutio) Logical O output voltage- 3 N-=10 (I;, =2 ma) 0.3 v
(on level) Vee=4v,
NZ=10 (I, =2 ma) 03 | v
| J, K, and preset 3 Vine=1.7 v 0.5 ma
in input current Vi.=26v 0.8 ma
Vi.=17v 1.25 ma
Ly Clock input current 3 V,=24v 2 ma
V,,=03v -0.5 ma
Vec=3v, NT =N-=0,
lcciay Average supply current 4 Toggle=1 Mc, T,=25°C 9 ma
(each flip-flop) Vee=4v, N-+=N-=0,
Toggle==1 Mc, T,=25°C 13 ma
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TYPE SN7302

DUAL J-K FLIP-FLOP WITH PRESET

switching characteristics, Ta = 25°C, Vc¢c = 3.5v, N+ =N-=0

— e —— — — —

w
-l
-

PARAMETER FIGURE TEST CONDITIONS TP MAX|UNIT
ty Delay Time Clock Input: V,,=2.5 v, ;=20 nsec, 20 30 | nsec
t, Rise Time t, =500 nsec, f=1 Mc 20 45 | nsec
t, Storage Time 19 Jand K Input: V; =V 40 60 | nsec

Tty Fall Time Preset input: V, =0 25 40 | nsec
t Time to Set a Logical 1: Clock Input: V, =2.5 v, t,==20 nsec,
sethll  Jor K 20 t, =500 nsec, f=1 Mc 50 nsec
' Time to Set a Logical 0: JorKinput: ¥, ,,=2.5V, 40
setloh Jor K Vintor =0/ t,=1,=50 nsec nsec

. Clock Input: V. =0
t
preset  Preset Time 2 Preset Input: ‘/:',::2.5 v, t,=50 nsec 75 nsec
schematic (each flip-flop)

LOGIC STEERING BISTABLE STEERING LOGIC
SECTION SECTION SECTION SECTION SECTION
___________ —_——————,— e

r Vee l T T o
lo! 4 1 | |
! H 1
| : | |
$ I 3 3 |
S5k | 21k élk I 31.5k l |
| | W | |
I | | |
3 I - ! | . |
36k | | | 6w 3 |
-0 o— | L l |
Q 25 pf Q I I
= !
I
e < PN

A]
VW\—&

P g
©
-
[--]
=
b—ANA

(-]

=
N
(¢

T
-

-

st
o

e e
=
o;

l
I
I
(.

5

=

CLOCK PULSE

NOTES: a. Component valves shown are nominal.
b. Resistor values are in chms.
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logic

TRUTH TABLE
EACH FLIP-FLOP

tn 'n+1
J K Q
0 0 Qn
0 1 0
1 0 1
1 1 Qn

t, = Bit time before clock pulse

t, +1 = Bit time after clock pulse

recommended operating conditions

TYPE SN7304
DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR

oYo¥oo

T

Preset K K PreseiQ
FF1 Clear j&¢P»i Clear FF2 a
Clock J J  Clock

Ses-~
VOOOOO

positive logic
High input to preset sets Q to logical 1
High input to clear sets Q1 and Q2 to logical 0

Supply Voltage, Vcc e e e e e e e Svtodv
Maximum Fan-out From Each Output Into Positive Loads, N+ . . . . . . . . . . . . . 10
Maximum Fan-out From Each Output Into Negative Loads, N- . . . . . . . . . .. . 10

Fall Time of Clock Pulse, tciocy -

20 to 150 nsec

Minimum Width of Clock Pulse, t,cioeq . 50 nsec
electrical characteristics (unless otherwise noted Ta — 0°C to 70°C, V¢ =3 v to 4v)
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
Input voltage required to
Viun eniure Iogigol ]qCIf J, K, ! Vec=3v 17 3 M
preset, and clear inputs Vec=4v 24 4 v
V. Input voltage required to 2 Vec=3v 1.5 3 v
int1) ensure logical 1 at clock input Yec=4v 2.2 4 v
Input voltage required to
Vintol ensure logical 0 at J, K, preset, 1,2 0 : 0.4 v
clear, and clock inputs
Vee=3vV, R
Vouty  Logical 1 output voltage 3 N+ =10 (lj4=~5 ma) 1.7 v
(off level) Vee=4v,
N+ =10 (I, ,4= —8 ma) 2.6 v
Vee=3v,
Voutioy  Logical O output voltage 3 N-=10 (i, =2 ma) 0.3 v
(on level) Vec=4V, ,
N-=10 (I, =2 ma) 03 | v
I J, K, and preset 3 Vin=17v 0.5 ma
n input current Vin=2.6v 0.8 ma
Vin.=17v 25 ma
[ Clock input current 3 Vi =24V 4 ma
Vin=03v -1 ma
i Vin=17v 1 ma
[ Clear input current 3 V., =26v w3 o
Vee=3v, N+ =N-=0,
lcciavy Average supply current 4 Toggle =1 Mc, T,=25°C 9 ma
(each flip-flop) Vee=4v, N+ =N-=0, :
Toggle=1 Mc, T,=25°C 13 ma
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TYPE SN7304

DUAL J-K FLIP-FLOP WITH PRESET AND CLEAR

switching characteristics, Ta — 25°C, Vec = 3.5v, N+ =N-=0

PARAMETER FIGURE TEST CONDITIONS TYP  MAX| UNIT
ty Delay Time Clock Input: V; =2.5 v, t;=20 nsec, 20 30 | nsec
t, Rise Time t, =500 nsec, =1 Mc 20 45 | nsec
t Storage Time 19 Jand K Input: V;, =V 40 60 | nsec
t Fall Time Preset Input: V,,=0 25 40 | nsec

Clear Input: V;,=0
' Time to Set a Logical 1: Clock Input: V;,=2.5 v, t;=20 nsec, 50
il JorK 2 t,=500 nsec, f=1 Mc nsec
Time to Set a Logical 0: J or K Input: V. ,y,=2.5v,
et ) or K Vinioy =0 1 —t;nm50 nsec 40 nsec
i Clock Input: V; ;=0
toreset  Preset Time 2 Preset Input: Vi,,=2.5 v, ;=50 nsec 75 nsec
, Clock Input: V;,=0
telear Clear Time 21 Clear Input: V;=2.5 v, t,=50 nsec 100 nsec
schematic (each flip-flop)

LOGIC STEERING BISTABLE STEERING LOGIC
SECTION SECTION SECTION SECTION SECTION
___________ ——_———,— S

:— Vee I T T | ﬁI
o—— ; s |
: | | l |
| | | | | |
>
| : S5k I PRI I 315k : |
| | | | | |
l I I = | | |
| > l ] . l
| S 6k { l | | o 3 |
| | £ N i ' | |
= ' +
R | oh < H |
| i | a | | |
S | Y A
| | L sef | [”_J | 5ef 1 | |
| | JI f 25 pf t {{ |25 pf -8k |
: I [2.5k I | 2.5k | |
i | l | | |
| I L | I | [ | l
I | |7 6k | | |
L — JeLEAr ___._____"i""’__ _P"EEEIL ______ N

CLOCK PULSE

NOTES: a. Component values shown are nominal.
b. Resistor values are in ohms.
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TYPE SN7310
5-INPUT EXPANDABLE NAND/NOR GATE

schematic

Ve

0

®

L IO ONONO,

. ‘:‘ kQ
< 25 pf 1 J
EXPANDER NODE v

(See Note b) LAY

|
3k OUTPUT
INPUTS o{ e I 1

®@@

GND Do not make external
connection at pin

NOTES: a. Component values shown are nominal

b. Four SN7320 expanders may be fanned into one SN7310 to posiﬁve Iogic
provide a total fan-in of 25. If expander is not used leave
pin (@ open. 10 =4°¢50507+9¢]

recommended operating conditions

Supply Voltage, Vee . . . < S
Maximum Fan-out Into Positive Loads, N+ P (¢
Maximum Fan-out Into Negative Loads, N— . . . . . . . . . . . . . . . . . . . 10

electrical characteristics (unless otherwise noted Tao — 0°C to 70°C, Vcc =3 v to 4v)

PARAMETER Foue | TEST CONDITIONS [MIN  TYP  MAX | UNIT
Logical 1 input voltage required Vee=3v 1.7 3 v
Viay  at all input terminals to ensure 5 -
logical 0 (on level) at output. Vec=4v 2.4 4 v
Input voltage required at ex- Vee=3v 2.1 3 v
Viunx Pander node (pin @ ) to ensure 8 .
logical 0 (on level) at output Vec=4v 2.9 4 v

Logical O input voltage required
Viney Ot any input terminal to ensure 6 0 0.4 v
logical 1 (off level) at output

Input voltage required at ex- T,=0°C 0 1.2 v
Vinox Pander node (pin @ ) to ensure 7
logical 1 (off level) at output T,=70°C 0 1 v
Vec=3V, V,,=04v, | . .
v Logical 1 output 6 N+ =10 (lgq=-5 ma)] *
outlll  voltage (off level) Vec=4v, V a=0.4v, 26
N¥ =10 (I, =-8 ma)| 2 v
Vee=3V, V=17, 03 .
v Logical O output 5 N-=10 (;;4 =2 ma)
outlol  yoltage (on level) Vec=4v, V,=24v, 03 v

N-=10 (l;;3, =2 ma)

Characteristics continued next page.
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TYPE SN7310
5-INPUT EXPANDABLE NAND/NOR GATE

electrical characteristics continued

PARAMETER FIGURE TEST CONDITIONS MIN  TYP  MAX | UNIT
V. =03v,
L, Input current (each input) 6 N"-‘l— :N—v=0 -0.2 ma
Vee=Vin=3v,
N+ =N-=0, 3.3 ma
T,=25°C
lecion  On level supply current 9 V2c=Vin=4 "
N+ =N-=0, 4.5 ma
T,=25°C
Vee=3v, V;,=03v, 12 ma
N+ =N—=0, T,=25°C :
leciotn  Off level supply current 9 Vec=4v, V, =03V
’ in N Y
N =N-=0, T, =25°C 16 ma
T,—0°C 1.35 26 | ko
Rijety R, Effective resistance 10
T,=70°C 1.5 28 | ke
switching characteristics, T, = 25°C, Ve =3.5v, N-=1
TEST
PARAMETER FIGURE TEST CONDITIONS TYP MAX UNIT
ty Delay Time 35 45 nsec
t, Rise Time Input : V;,=2.5v, f=1 Mc, 40 50 nsec
t Storage Time 22 t =500 nsec, t, =t,= 20 nsec 25 45 nsec
s p r f
t Fall Time 30 40 . nsec
tod Propagation Delay Time 23 30 nsec
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TYPE SN7311
DUAL 5-INPUT NAND/NOR GATE

POOO®OD

GN

DOO®E®D

[~}

schematic (each gate)
' O Vec
£2kQ :=I K
< 25 pf ) :
l r
'
3kQ p-O OUTPUT
INPUTS O{ 4KQ
GND
Component values shown are nominal
9=5¢67+8+10

positive -logic
13=1¢2¢3+12°14

recommended operating conditions

Supply Voltage, Vcc 3viodv
Maximum Fan-out From Ecch Output Info Posmve Loads, N+ 10
Maximum Fan-out From Each Output Into Negative Loads, N—. . . 10
electrical characteristics (unless otherwise noted Ta — 0°C to 70°C, Vcc 3 v fo 4 v)
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
Logical 1 input voltage re-
V. quired at all input termi- 5 Vec=3v 1.7 3 v
i nals to ensure logical 0 v..—24 24 4
(on level) at output ccTAav : v
Logical 0 input voltage re-
V. quired at any input termi- 6 .
info) nal to ensure logical 1 (off 0 0.4 v
level) at output
Vee=3v, V;,=0.4v, 1.7 v
v Logical 1 output 6 N+ =10 (Iload_ —5 ma) ’
outlll  voltage (off level) Vec=4v, V;,;=04v, 26
N+ =10 (I, ,,= ~8 ma) ’ M
Vee=3V, V=17 v, 0.3 .,
v Logical 0 output 5 N-=10 (l;, =2 ma) )
outlo)  voltage (on level) Vec=4v, V;,=24v, 03
N==10 (I;,=2 ma) . v
[ Input current (each input) 6 V;,=03v, N+ =N-=0 -0.2 ma
Vee=V;,=3 v, N+ =N-=0,
3.3
I On level supply 9 To=25°C md
CClent  cyrrent (each gate) Vec=Vin=4v, N+ =N-=0, 45
TA =25°C . ma
Vee=3v, V,,=03v,
1.2
i Off level supply 9 N+ =N-=0, T,=25°C me
CCloffl  cyrrent (each gate) Veec=4v, V;;=03Y, 1.6
N+ =N-=0, T,=25°C : ma
switching characteristics, To = 25°C, V¢¢ = 3.5v, N- =1
TEST
PARAMETER FIGURE TEST CONDITIONS TYP  MAX | UNIT
ty Delay Time 20 30 nsec
t, Rise Time 22 Input: V=25V, =1 Mc, 25 45 | nsec
t Storage Time tp=500 nsec, t,=t,=20 nsec 25 45 nsec
t; Fall Time 25 40 nsec
tod Propagation Delay Time 23 25 nsec
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TYPE SN7315
10-INPUT EXPANDABLE NAND/ NOR GATE

schematic Vee
#-O Vec F
‘:R S1kQ
b3 25 pF
EXPANDER NODE IC
(See Note b). ) "
N e ouTpuT
|NPuTs o{o( olfl Su@
) ¥
e N [ONCRONONONONO,
GND
NOTES: a. Component values shown are nominal. positive logic
b. Three SN7320 expanders may be fanned into one SN7315 to provide
a fotal fan-in of 25. If expander is not used leave pin @ open. .
9=1-2-3-5-6-7-8-12-13-14
recommended operating conditions
Supply Voltage, Vec . . . T A
Maximum Fan-out Into Positive I.ocds, N+ O ¢
Maximum Fan-out Into Negative Loads, N— . . . . . . . . . . . . . . . . . . . 10

electrical characteristics (unless otherwise noted T4 — 0°C to 70°C, Vcc =3 v to 4v)
TEST

PARAMETER FIGURE TEST CONDITIONS |MIN TYP MAX | UNIT
Logical 1 input voltage required Vec=3v 1.7 3 v
Viqn @t all input terminals to ensure 5
logical 0 (on level) at output. Vee=4v 2.4 4 v
Input voltage required at ex- Vee=3v 2.1 3 v
Viayx Pander node (pin 10 ) to ensure 8
logical O (on level) at output - Vec=4v 2.9 4 v

Logical 0 input voltage required
Vingy @t any input termindl to ensure 6 0 0.4 v
logical 1 (off level) at output

Input voltage reqyjred at ex- T,=0°C 0 1.2 v
V. pander node (pin ) to ensure 7
in{0)x
logical 1 (off level) at output T,=70°C 0 1 v
Vee=3V, V,,=04v, | .
v Logical 1 output 6 N+=10 (}},y=—5 ma) " M
outll  yoltage (off level) Vee=4v, V;;=04y, 6 v
NF =10 (l,gpq=—8 ma)| % v
Vee=3V, V;,=17v, . 0.3
v Logical O output 5 N-=10 (Imk—'.? ma) : v
outld}  yoltage (on level) Vec=4V, Vi,=2.4v,
N==10 (I, =2 ma) 031 v
. V,,=0.3v,
bin Input current (each input) [ N+ =N_=0 -0.2 ma
Vee=Vin=3V
N+ =N-=0, 3.3 ma
= -]
leciom  On level supply current 9 1;&—_25 C_ -
Vec=Vin=4 v
N+ =N-=0, 4.5 ma
T,=25°C

Characteristics continued next poge.
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TYPE SN7315

10-INPUT EXPANDABLE NAND/NOR GATE
|

electrical characteristics continued

PARAMETER FIGURE TEST CONDITIONS MIN  TYP  MAX | UNIT

Vee=3Vv, V,;=03yv,
| off 1 N+ =N-=0, T, =25°C 12 ma
cCloffh evel supply current 9

Vec=4v, V,,=03v, 16

N+ =N-=0, T, =25°C : ma

T,=0° . K
Rietn R, Effective resistance 10 a=0°C 135 2.6 ko

T,=70°C 1.5 28 | ka

switching characteristics, T, = 25°C, V.. =3.5v, N-=1
TEST
PARAMETER FIGURE TEST CONDITIONS TYP  MAX UNIT
ty Delay Time 35 45 nsec
t. Rise Time Input: V;;=2.5v, f=1 Mc, 40 50 nsec
t, Storage Time 22 t= 500 nsec, t,=t,=20 nsec 25 45 nsec
t Fall Time 30 40 nsec
tod Propagation Delay Time 23 30 nsec
schematic
1 !
T I::|
o OUTPUT E
INPUTS o{ { 1
—o0 GND ( : )

¥ Connect output to expander node of SN7310 (pin @) or SN7315 (pin ).

electrical characteristics (unless otherwise noted T, = 0°C to 70°C, V. = 3v to 4v)

pins

©
©
0]

Do not make external connection at

@:, or @

positive logic
1=4050e48¢7 |0

PARAMETER FE&LE TEST CONDITIONS MIN MAX | UNIT

[ Input Current (each input) 1 V,,=03v -0.2 ma

Expander node output Vee=4v, V;;=03yv, T,=0°C 1.2 v
Voutox Yoltage (off level) with 11

logical 0 at any input Vec=4v, V;y=03v, T,=70°C 1 v

Expander node output Vee=3v, V,=17v 2.1 v
Vastnx Voltage (on level) with 12

logical 1 at all inputs Vee=4v, V;,=2.6 v 29 A

NOTES: The SN7320 Vi"(” and Vin(ol limits are the same as defined for the SN7310 and the SN7315.

Four SN7320 expanders may be fanned into one SN7310 to provide a total fan-in of 25. Three SN7320 expanders may be fanned into one SN7315 to provide a total fan-in of 25.




TYPE SN7330
DUAL 3-INPUT NAND/NOR GATE

schematic (each gate)

Vee
[T I @D D
P< 25 pf < !
J/ 1€
’\ il:? p-O OUTPUT
INPUTS ()( 3410 x -
$ 1
| | [ losw ONO) @ ® G
Component values shown are nominal
positive logic
6=4+5+7 10=1+2+9
recommended operating conditions
Supply Voltage, Vcc . e e e e e e 3viodv
Maximum Fan-out From Each Oufput Info Posmve I.oads N+ . oo .. 10
Maximum Fan-out From Each Output Into Negative Loads, N—. . . . . . . . . . . . . 10
electrical characteristics (unless otherwise noted Ta =— 0°C to 70°C, Vcc = 3 v to 4v)
PARAMETER FIGURE TEST CONDITIONS MIN  TYP  MAX | UNIT
Logical 1 input voltage re-
V. quired at all input termi- 5 Vee=3v 1.7 3 v
inin] nals to ensure logical 0 Vo—ay 24 3
(on level) at output cc— ' v
Logical 0 input voltage re-
quired at any input termi-
Vinto) nal to ensure logical 1 (off 6 0 0.4 v
level) at output
Vec=3V, V,,—0.4v,
1.7
v Logical 1 output 6 1 N+=10 (l,g4= —5 ma) M
outll)  voltage (off level) , Vec=4v, V,,=04v, 26
N+ =10 (I, ,y= -8 ma) ’ M
Vee=3v, V,,=1.7v, 03 ;
v Logical 0 output 5 N-=10 (L;, =2 ma) ’
outlol  yoltage (on level) Vec=4vV, V;,=24v, 03
NZ=10 (I, =2 ma) ‘ M
[ Input current (each input) 6 V,,=03v, N+-=N-=0 -0.2 ma
Vee=Vo=3v, NFT =N-=0,
| On level supply 9 T,=25°C 3.3 ma
CClonl  current (each gate) Vee=Vin=4v, N+ =N-=0, 45
T,=25°C . ma
Vec=3V, V,=03v, ’
f 1.2
I Off level supply 9 N+=N-=0, T,=25°C me
CCloffl  current (each gate) Vee=4v, V;,=03v, 1.6
N¥ =N-=0, T,=25°C ’ me
switching characteristics, T = 25°C, V¢ = 3.5v, N-=1
TEST
PARAMETER FIGURE TEST CONDITIONS TYP MAX | UNIT
1y Delay Time 20 30 nsec
t, Rise Time 22 Input: V,;=2.5v, f=1 Mc, 25 45 nsec
t, Storage Time t, =500 nsec, t,=t,=20 nsec 25 45 nsec
t Fall Time 25 40 nsec
tod Propagation Delay Time 23 25 nsec

6518



schematic (each gate)

INPUTS 0‘(

p-O OUTPUT

iz kO 3
$ 25pf
|AY ) E
3kQ
410

Component values shown are nominal.

recommended operating conditions

GND

TYPE SN7331

TRIPLE 3-INPUT NAND/NOR GATE

-
ONONORONOXOXO

GND

positive logic

1=2¢3¢14 6=5+78 9=10°12¢13

Supply Voltage, Ve . . . . . . . . . L. . L. 3viodyv
Maximum Fan-out From Each Output Into Positive Loads, N+ . 10
Maximum Fan-out From Each Output Into Negative Loads, N— . 10
electrical characteristics (unless otherwise noted Ta =— 0°C to 70°C, Vcc =3 v to 4v)
TEST
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX | UNIT
Logical 1 input voltage re- _
V. quired at all input termi- 5 Vec=3v 1.7 3 v
inhl nals to ensure logical 0 Vo —4y 24 4 v
(on level) at output cc ’
Logical O input voltage re-
V. quired at any input termi- 6 .
inio) nal to ensure logical 1 (off 0 04 v
level) at output
Vec=3v, V;,=04v, T N
v Logical 1 output 6 N+ =10 (I,gq=—5 ma) : ‘
outlt) voltage (off level) Vee=4vV, V,,=0.4yv, 26
NF =10 (I,yy=—8 ma) . v
Veo=3V, V,,=1.7v, 0s .
v Logical 0 output 5 N-=10 (l;, =2 ma) ’
outl0}  yoltage (on level) Vee=4V, V,=24yv, 03
N-=10 (I,;,;, =2 ma) : v
[ Input current (each input) 6 V;,=0.3v, N+ =N-=0 -0.2 ma
Veo=V,=3v, NF =N-=0,
- 33
I On level supply 9 T,=25°C ma
CClonl  current (each gate) Yee=V;n=4v, N+ =N-=0,
TA=25°C 4.5 ma
Vee=3vV, ¥;,=03v,
1.2
i Off level supply 9 N+ =N-=0, T,=25°C ma
CClofl  current (each gate) Vec=4v, V;;=03v, 16
N¥ =N-=0, T,=25°C ’ me
switching characteristics, T, = 25°C, Vo =3.5v, N-=1
PARAMETER FITCES.I};E TEST CONDITIONS TYP MAX | UNIT
ty Delay Time 20 30 nsec
t, Rise Time 29 Input: V;;=2.5v, f=1 Mc, 25 45 | nsec
f‘ Storage Time fp:SOO nsec, 1r::f’=20 nsec 25 45 nsec
t Fall Time 25 40 nsec
tod Propagation Delay Time 23 25 nsec
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TYPE SN7350
QUADRUPLE INVERTER/DRIVER

schematic (each inverter)

INPUT O——8—AAA

switching

AAA
v
-—

25 pf
1AY

3kQ

Component values shown are nominal

Vee

OUTPUT

GND

=@ ¢
0

©)

J1>¢

O = e
Q4@

on

GND

OF mubaan IO

©

positive logic

6=75 9=2
7=714 10=1
recommended operating conditions
Supply Voltage, Vcc C e e e e e e 3vtody
Maximum Fan-out From Each Output Into Positive Loads, N+ 10
Maximum Fan-out From Each Output Into Negative Loads, N— . 10
electrical characteristics (unless otherwise noted To — 0°C to 70°C, Vcc=3 v to 4v)
PARAMETER FIGURE TEST CONDITIONS MIN  TYP  MAX | unim
logic.al 1 input voltage Vee=3v 1.7 3 v
V. required to ensure 13
inf1) logical 0 (on level) Vo—4y 2.4 4 v
at output cc— i
Logical O input voltage
required to ensure
Vintol fogical 1 (off level) 13 0 0.4 v
at ovtput
. Vec=3v, V,, =04V, g y
Logical 1 output N+ =10 (l,,4==5 ma)
Voutin voltage (off level) 13 Vec=4v, V,=04v, 2.6 v
N+ =10 (I,,,y=—-8 ma) ’
Vee=3v, V, =17, 03 .
v Logical O output 13 N-=10 (I;;, =2 ma)
out{0) | | )] — —
voltage (on leve Vec=4v, V,;=24yv, 0.3 v
N-=10 (I;;,,=2 ma) )
Vee=3v, V. =17 v, N+=N-=0| 1 ma
1. Input t 1 cc ~—in :
in nput curren 3 Vee=4v, V,=2.6v, NT=N_=0 16 | ma
Vee=Vin=3v, N+ =N-=0, . 3.3
lcciom  On level supply 13 T,=25°C ) me
current (each inverter) Vee=V. =4v, N =N—=0,
C?_ an 4.5 ma
T,=25°C
characteristics, Tao—= 25°C, Vec =3.5v, N—-=1
TEST
PARAMETER FIGURE TEST CONDITIONS TYP MAX UNIT
ty Delay Time 20 30 nsec
t, Rise Time Input: V, =2.5v, f=1 Mc, 25 45 nsec
t, Storage Time 22 t, =500 nsec, t, =1,=20 nsec 25 45 hsec
ty Fall Time 25 40 nsec
tod Propagation Delay Time 23 25 nsec
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TYPE SN7360
QUADRUPLE 2-INPUT NAND/NOR GATE

schematic (each gate)

o oJcfo¥o¥o¥ofo

$2k0 :E”‘Q
b2 25pf
74
l/ IX
3kQ OuTPUT
INPUTSO‘( sS4k i
3 OCOOOOO®O
GND
L &0 GND

positive logic
Component values shown are nominal

2=1¢3 6=57 8=9+10 14=12+13

recommended operating conditions

Supply Voltage, Vcc . . 3vtodyv

Maximum Fan-out From Each Output Into Positive Loads, N+ . . . . . . . . . . . . . 10
Maximum Fan-out From Each Output Into Negative Loads, N—. . . . . . . . . . . . . 10
electrical characteristics (unless otherwise noted Ta = 0°C to 70°C, Vcc = 3 v to 4v)
PARAMETER FIGURE TEST CONDITIONS MIN  TYP  MAX | UNIT
Logical 1 input voltage re-
V. quired at all input termi- 5 Vee=3v 17 3 v
in1] nals to ensure ‘logical 0O V.—4 24 P’
(on level) at output cc=aY ' v
Logical O input voltage re-
. quired at any input termi-
Vintol nal to ensure logical 1 (off 6 0 0.4 v
level) at output
Vec=3V, V,,=0.4v, 17
v Logical 1 output P N+ =10 (l;gpg=—5 ma) . M
outlil  voltage (off level) Vec=4v, V;,,=0.4v, 26
N+=10 (,,;=-8 ma) . v
Vee=3V, V=17V, 03 ,
v Logical O output 5 N-=10 (I;;, =2 ma) i
out(0) voltage (on level) Vec=4V, V;,;=2.4v, 03
N==10 (I,;;,, =2 ma) . v
bin Input current (each input) 6 Vin=0.3v, N+ =N-=0 -0.2 ma
Vec=Vu=3V, NT =N-=0,
0 On level supply 9 T,=25°C 33 ma
CClont  current (each gate) Vee=Vin=4v, N+ =N-=0, 45
T,=25° - ma
Vec=3V, V,,=03v,
1.2
I Off level supply 9 N+=N-=0, T,=25°C ma
CCloffl  current (each gate) Vee=4v, V,,=03v, )
CC in 1.6 ma
N+ =N-=0, T,=25°C :
switching characteristics, T, = 25°C, V., = 3.5v, N-=1
TEST
PARAMETER FIGURE TEST CONDITIONS TYP MAX | UNIT
ty Delay Time 20 30 nsec
t, Rise Time 29 Input: V; =2.5v, f=1 Mc, 25 45 | nsec
t, Storage Time t,=500 nsec, t,=1,=20 nsec 25 45 nsec
1 Fall Time 25 40 nsec
tod Propagation Delay Time 23 25 nsec
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TYPE SN7370
DUAL AND-OR-INVERT GATE

schematic (each gate)

|NPurso-|<i
q
3kQ

INPUTS

2kQ 2kQ

4 kQ

Component values shown are nominal

recommended operating conditions

DOO®®®O®®

I RcXoReoXo¥oXoke

NC - No internal connection.

positive logic
7=(5°1004+8¢«9 14=00°+2)+3+12)

Supply Voltage, Vcc - Svtodv
Maximum Fan-out From Each Oufput Into Positive Louds N+ 10
Maximum Fan-out From Each Output Into Negative Loads, N— . .o 10
electrical characteristics (unless otherwise noted Ta — 0°C to 70°C, Vcc = 3 v fo 4v)
TEST
PARAMETER FIGURE TEST CONDITIONS MIN  TYP MAX UNIT
Logical 1 input voltage — 1.7 3
required at both input Vee=3v v
Vino)  terminals of either AND 14
section to ensure logical 0
(on level) at output Vee=4v 2.4 4 v
Logical 0 input voltage
required at one input
Vini  terminal of each AND 15 0 0.4 v
section to ensure logical 1
(off level) at output
. VCC =3 v, Vin=0'4 v, 1.7 v
Vouny Logical 1 output 15 N+ =10 (;p,y=—5 ma)
voltage (off level) Vee=4v, V,,=04v,
NF =10 (yny=—8 ma) 2.6 v
= load = —
Vee=3v, V;,=17v, 0.3 v
Vouiey Logical 0 output 14 N-=10 (I;,, =2 ma) )
voltage (on level) Vec=4vV, V,,=2.4v, s
N-=10 (I,,, =2 ma) 0.3 v
= =
/R Input current (each input) 15 Vi;=03v, N+ =N-=0 -0.2 ma
Vcc_zv.inzs v, N+ =N-=0, 33 ma
leciom  ©On level supply 14 T,=25°C
current (each gate) ,}/Cg:\i‘":“ v, N+ =N-=0, 4.5 ma
A =25°C
Vee=3v, V,,=03v, 12 e
lecioin  Off level supply 15 N+ =N-=0, T,=25°C i
current (each gate) Vee=4v, V;;=03v, 1.6 ma
NF =N-=0, T,=25°C
switching characteristics, Ta= 25°C, V¢c = 3.5v, N—=1
PARAMETER TEST TEST CONDITIONS TYP  MAX | UNIT
FIGURE
ty Delay Time 30 60 nsec
1, Rise Time 22 Input: V, =25v, f=1 Mc, 30 60 nsec
t, Storage Time tP=500 nsec, t =t,=20 nsec 100 200 nsec
t Fall Time 100 200 nsec
tod Propagation Delay Time 23 65 nsec
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TRUTH TABLE

TYPE SN7380

ONE-SHOT MONOSTABLE MULTIVIBRATOR

positive logic

OUTPUT Ve

T T
OUTPUT
o [ tt1] ta | s
1 1 INHIBITED (logical 1)
0 0o INHIBITED (logical 1)

0 0 1

ONE-SHOT (logical 0 for t,, nsec)

0 1 1 1

ONE-SHOT (logical 0 for 1 nsec)

t, == bit time before change in input levels
tn+ 1 = bit time after change in input levels

recommended operating conditions

Supply Voltage, Ve

.3vitody
Maximum Fan-out Into Positive Loads, N+ 10
Maximum Fan-out Into Negative Loads, N— . 10
Minimum Set-Up Time, tget.ypt 400 nsec
electrical characteristics (unless otherwise noted To = 0°C to 70°C, Vcc = 3 v to 4v)
PARAMETER FIGURE TEST CONDITIONS MIN  TYP  MAX|UNIT
Input voltage required to Vee=3v 1.7 3 v
Viun  ensure logical 1 at 16
T or TX input Yec=4v 2.4 4 v
Input voltage required to
Vi €nsure logical 0 at 16 0 0.4 v
T or Tk input
Vee=3v,
1.7 v
v Logical 1 output 17 N"‘ =10 (l)ypg= =5 ma)
outhl  yoltage (off level) cc=4v, 2.6
N+_10(|,o,d_—s ma) ’ M
Vee=3v, V@—O .3 v, pin open, 0.3 v
v Logical O output 17 N-=10 (=2 ma)
outlol  yoltage (on level) Vee=4vV, Q 0.3 v, pin (D open, 0.3
N==10 (I, ;%2 ma) ' v
| . Vee=3V, V,,.=1L7v, N+ =N-=0 0.5 | ma
in Input current (each input) 16 Vee=4v, V=267, N+ =N-=0 0.8 po
Vec=3v, N* =N—=0,
Duty Cycle=50%, T,=25°C 48 ma
lcciay  Average supply current 18 —
Vec=4v, N+ =N-=0, 3
Duty Cycle=50%, T,=25°C . ma

¥This is the minimum- time necessary for the input signal to dwell before the triggering transition begins and applies when pin @ is shorted to pin @ and pin @ is shorted
. Set-up time begins only after the occurrence of the 10% point of the output fall time.

*Pin @shoried fo pm@nnd pln@shoned to pin @ unless otherwise noted.

to pin
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TYPE SN7380

ONE-SHOT MONOSTABLE MULTIVIBRATOR

switching times, T — 25°C, V¢c = 3.5v, fan-out N-=1

PARAMETER st TEST CONDITIONSE MIN TYP MAX | UNIT
ty, Delay Time after Positive-going
Transition at T (pin(5)) 90 130 | nsec
ty, Delay Time after Negative-going 24 Input: V, =2.5v, f=1 Mc, t, =400 nsec,
Transition at TX (pin @) t,=1,=20 nsec 90 130 | nsec
t.  Rise Time 35 60 | nsec
t;  Fall Time 35 60 | nsec
: Input: V, =25, =1 Mc, t,=400 nsec,
t, Output Pulse Width 24 t.=t,=20 nsec 100 250 400 | nsec
*pin @ shorted to pin @ ond pin @ shorted to pin @ unless otherwise noted.
schematic
l —-0 Vec
Rita) Ritpr(Seeg2 k0 S1kQ
(See Nofe('c) N:L b) :: S
|___j’,@
Citp)
(See Note b)
500 Q 500 Q
INPUT T* b T
@ &—0 OUTPUT
(See Note d) @
INPUT T
(See Note d) @
’ 3 GND

NOTES: a. Component values shown are nominal.

o

. Output pulse width 1, is proportional to R(fp)((ip)' Output pulse width may be modified using pins @ @ ,

and @ to change effective values of Ry, and (). Nominal value of internal Ryy) is Bk Q2 and () is 25 pf.

Valve of modified R(’P) should be maintained between 6 k 2 and 15 k Q.

CAUTION:

When the effective valve of Cjyy 2> 0.1 uf, @ 560-Q resistor must be connected in series with the
external portion of Citp) (between pins (D and @ ).

~

. Delay time (ty} may be modified using pins @ @, @, and (8) to change effective values of Rita) and €

Nominal value of internal Ry, is 2k 2. Value of modified Ry should be maintained between 2k and 10 k 2.

o

. T triggers on a positive transition to logical 1 level, and TX triggers on o negative transition to logical 0 level.

When triggering with T input, hold T at logical 1. When triggering with TX input, hold T at logical 0.
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SERIES 73

SOLID GRRCUET" SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION §

d-c test circuits

> Ve
K *
p |
K - [e) -
Preset £33 FF OPEN
Clear Q
cLock [

-

. Each input is tested separately with unused
inputs ot worst-case levels.
2. The flip-flop is tested for performance in
accordance with truth table.
3. Preset and clear fested with Vi o100y =0

CLOCK — V,,,“) minimum

INPUT i/ I 1

Vin{o) Maximum
¥ (clock)

Vee

G R
FF OPEN
cock F—

1. The flip-flop is tested for ripple action with the
following conditions:
Clock input: V;1qy minimom, V; o) maximum,
t;=150 nsec (maximum).
All other inputs: vin(l) minimum.

ALL INPUTS
|
1
1

Vout(0)
Vin(1) 9 J:"

1. All inputs tested simultaneously.

FIGURE 5

FIGURE 1 FIGURE 2
v CLOCK -
cc 'Npm 2-5 v
L Duty Cycle = 509, 0
a l1o0d
FF
-—
Q | sink Vee Vee
% “ !
l Vout K* CClav)
= -_&. J aF—
- K
FF
1. Each input is tested individually for QlF—
input current. CLOCK
2. Each output is tested individually for Vin l
Voutr) 94 Vouio)- = =
FIGURE 3 FIGURE 4
Vee

ALL UNUSED
INPUTS

1. Each input is tested separately.

FIGURE 6

§ Arrows indicate actual direction of current flow.
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SERIES 73

SOLID CIRCUET® SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATIONS

d-c test circuits (continued)

Vee Vec Vee Vee
w v
5 5
oa.
4 z
—d o |
< <
Vout(0)
Vinl1)x
FIGURE 7 FIGURE 8
Vee Vee Vee
l Icc
wy
T g
SE=-] 2
s OPEN o OPEN
3 <
-
< Iry
Vin
y,
1. Test on-level and off-level current. 1 Ry = cc
‘ It
FIGURE 9 FIGURE 10

§ Arrows indicate actual direction of current flow.
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SERIES 73
SOLID GIRGWET" SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATIONS

d-c test circuits (continued)

1. Each inverter is tested separately.

FIGURE 13

(%]
-
2 Vee Vee
Z
e' VCC Rx RX
(2]
2
4
2 g _
3 2
< z
lin ‘ v, j
out(0) X < Voutr(1)x
Vin vi" ( >
L Ry=135kQ at 0°C. 1. Ry=2.6kQ at 0°C.
2. Ry =15k Q at 70°C. 2. Ry=2.8k Q at 70°C.
3. Each input is tested separately. 3. All inputs tested simultaneously.
4. Ry is worst case equivalent of R, in 4. Ry is the worst case equivalent of R,
the SN7310 or the SN7315. in the SN7310 or the SN7315.
FIGURE 11 FIGURE 12
Vee
1'cc
Isink
-—
‘in
Vout
Vi
=+ X - -

1. Each AND section is tested separately.

FIGURE 14

§ Arrows indicate actual direction of current flow.
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SERIES 73

SOLID CIRCUWIT" SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATIONS

d-c test circuits (continued)

ff

lioad

(2
vg

1. Each input pair is tested separately for Vou,m.
2. Each input tested separately for I; .

T
. ( ONE-SHOT _f__
m T*

vou'
\/

in 2 0J_67

1. Each input is tested separately.
2. With the unused input at the worst-case level and using minimum

Vinm and maximum viﬂlol input voltage levels, the one-shot output
is verified.

FIGURE 17

§ Arrows indicate actual direction of current flow.

FIGURE 15 FIGURE 16
Vee VCC VCC
l'cc
T
OPEN{ T* Lsink T*
PLEGEES—— -
ONE-SHOT ONE-SHOT - OPEN
10 | lioad T
Vou'

Vin 2 lé -

—

1. lgg is measured with a 509, duty cycle.

FIGURE 18
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o SERIES 73
S0OLID CRMGUET " SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

switching characteristics

Vint1)
J f 90% 90%’& !
50% 50%

CLOCK LOGICAL 0 Vin ! | \
INPUT i 10%F | i 10% v
D T = i ] in(0)
¥ —f t — — t —
v
TURN-ON o 90%
OUTPUT WAVEFORM
(Q or Q) f— ty ——y )
! 10% Vouro) ON LEVEL
—ft fa— Vout() OFF LEVEL
TURN-OFF
OUTPUT WAVEFORM
(Qor Q)
Vovt(O) .

FIGURE 19. CLOCK PULSE AND OUTPUT VOLTAGE WAVEFORMS

v,
in(1) 0%
J, K, OR J*, K* INPUT
10% Vin(0)
— -— k 90% Vin(”
J, K, OR J*, K* INPUT
P— t —]
Vin(0) 10% { g
— t H_—_ e ] _Vin()
'f T A"o0%
CLOCK INPUT Vin : 50% tso%
Vinlo) ' { 10% Vin(o)
g Tset(l) —al ff {—

L i D — |

FIGURE 20. TIME TO SET A LOGICAL LEVEL VOLTAGE WAVEFORMS
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SERIES 73 ®
SOLIED QERCGUET SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continuved)

Vint1)
K| 90%
PRESET/CLEAR INPUT Vin |
0% |
T - Vinlo)
{ L_ Vout(1) OFF LEVEL
—t
Q OUTPUT B
FOR PRESET INPUT |
Vout (0) I H 10%
[ 'prasﬂ -.:
|
Vouf“) 1 90%
|
————— .
Q OUTPUT ' clear =0y

FOR CLEAR INPUT Voutio) ON LEVEL

1 Vin(clock) =0
FIGURE 21. PRESET/CLEAR TIME VOLTAGE WAVEFORMS
e
Vin(l)
i
INPUT }
ouTPUT Vec | v
| in(0)
NETWORK IN9 14 ] —
INPUT —$ UNDER { 4 L ! Vout(1)
TEST Iso pf  15kQ : : = OFF LEVEL
= OuTPUT : 1 |
]
| . ! e == Vou(0)
I-.td -t e t‘-'s -t i‘-— ON LEVEL
, ]
FIGURE 22. GATE SWITCHING TEST CIRCUIT AND VOLTAGE WAVEFORMS
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SOLID GCZRCUIET® SEMICONDUCTOR

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

SERIES 73

NETWORKS

1 +12

2. Propagation delay: toa= :

VYee o
PULSE GATE GATE t--
GENERATOR SN7311 UNDER -~ UNDER == SN7311
(See Note 1) _l — TEST —I TEST I
T L o m = I
= = INPUT - - -
OUTPUT N+ =
tp -
2.5 Ve L L 190%
5091 7% 1y 50%
GENERATOR OUTPUT ol | | ™%10%
e — —.:frk—
—0% Vint1)
INPUT \
(10% Vinlo)
, 90% V(1) OFF LEVEL
OUTPUT T\
g ¢10% — Vo) ON LEVEL
— b e —{ "2 b

NOTES: 1. The generator has the following characteristics: t.=1,=20 nsec, Ip=500 nsec, PRR=1 Mc, 1, =< 50 ©2.

FIGURE 23. GATE PROPAGATION DELAY TEST CIRCUIT AND VOLTAGE WAVEFORMS

:"-' t "‘ | e - Vi"m
set-up |
INPUT 1 1 f50% X50% ?/ :
ATT ! i in
; 10% } g5 Vinl0)
-— t _.‘
= £C [} ° | V. )
T 0% i inll
INPUT ! Iy 1%50% 50%
m
AT T* | S ! Vin(0)
| | L-ss—)- L ——— Vin
: -
; vou'(l)
ouTPUT i
- Vout(o)

FIGURE 24. ONE-SHOT VOLTAGE WAVEFORMS
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SERIES 73 ®
SOLID QIRQUIT SEMICONDUCTOR NETWORKST

|
MECHANICAL DATA

general
Series 73 semiconductor networks are mounted in 0.1 gram. All external surfaces are metallic and
glass-to-metal hermetically sealed, welded pack- are insulated from leads and circuit. All Series 73
ages. Package body and leads are gold-plated networks are available with formed leads, insulator
F-15% glass-sealing alloy. Approximate weight is attached, and/or mounted in a Mech-Pak carrier.
OUTLINE DRAWING — SEMICONDUCTOR NETWORK WELDED PACKAGE
HOOO® .
0.260
BRCEEI Tos @EOWH@®O®
0.027_REF. —»{ Pgviopiepie 0.013 PAL D2y olo
HHBE ' g1E181%)3 18
0.175 REF. cllsltsle 0.175 REF. ofcficiiofofio
0165 MIN. 0050 (Son Noto ) paTE
(See I;oh e) / gg;z 'r:l r.._ m + i ‘CODE
0.150 5y XXXXX! 0510 0250 = X0 P o150
8 - E -~
, ©® é@suxxxx. T .)[ 0 e DR o
E o005 max 0.250 REF ) [ NoTes:
- . . 0.005 MAX GLASS a. imensions in inches.
IOG:I.AASCslS (See Note o) 14 PLACES b. ::: :«im?h =0.005 :x_mpr as noted. .
| 05 e e sonsmstane
e 0:005 LI d. Lead centerlines are located within =0.005 of their
0013 0.003 0.010 fe— % —y true positions relative to body centerlines.
0.010 p e. Not applicable in Mech-Pak carrier.
OOCO® (TYPICAL OF BOTH 10 AND 0/0.0,0,0,0.0, £ Symbelization denoles ertentation of package.
Falls within TO-89 dimensions 14 LEAD PACKAGE) Fall# within TO-84 dimensions
leads
Gold-plated F-15% leads require no addi- FORMED LEADS
tional cleaning or processing when used in osoe ® 0350 one o
soldered or welded assembly. Formed leads 'YP""'\r— 020 _'l
are available to facilitate planar mounting — P
of networks on flat circuit boards. Standard | 0510 \ore .l
. . .490
lead length is 0.175 inches. Networks can be NOTES: A. All dimension in inchs
removed from Mech-Pak carriers with lead B. Not applicable in Mech.Pok Carrer
lengths up to 0.175 inches. € Macsure from contrine of eutide bends
insulator MECH-PAK DIMENSIONS
An insulator, secured to the back surface of - i o : -
the package, permits mounting networks on | o000 oik e 45+ coumTERsiNK !
circuit boards which have conductors passing J - p
beneath the package. The insulator is 0.0025 !
inch thick and has an insulation resistance ]
of greater than 10 megohms at 25°C. 5
1]
1]
mech-pak carrier osso i
0.750 ? :
The Mech-Pak carrier facilitates handling the o100 :'
" network, and is compatible with automatic gy :
equipment used for testing and assembly. 4 i
The carrier is particularly appropriate for Y o ,,,",,, o e E
mechanized assembly operations and will i 0L R N f"'
withstand temperatures of 125°C for indefi- L bl |- oam0 .
nite periods. NOTE: Overall thickness is 0.175 and nestled height is 0.150 each.
ordering instructions Nocﬁii?é:“ '?f{'éf&“
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
) Suffix None -6 | -7 | -1 [-2 | -3 | -4 -5
¥Patented by Texas Instruments

¥F-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt.

PRINTED IN USA.
Tl cannot assume any responsibility for any circuits shown
or represent that they are free from patent infringement.

6532 . TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



SERIES 15 830 i
SOLID GIRGUIET® SEMICONDUCTOR NETWORKS'

DIODE-TRANSISTOR LOGIC (DTL) NETWORKS
FOR DIGITAL SYSTEMS
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application

The series 15 830 networks are designed for use
in medium to high-speed digital applications,
including data handling, computer and control
systems. Definitive specifications are provided
for operating characteristics over the temper-
ature range of 0°C to 75°C.
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features
LOW SYSTEM COST

® multifunction gates offering low cost per
logic function

® electrically designed specifically for

monolithic integrated-circuit technology TYPE SN15 850 PULSE-TRIGGERED BINARY BAR
PERFORMANCE description
Series 15830 is a complete family of diode-

high speed transistor logic (DTL) which is most attractive
when high performance and low cost per func-

high d-c noise margins "
tion are necessities to system design.

The basic family consists of NAND gates, an
expander, a buffer, a power gate, master-slave
flip-flops, a pulse-triggered binary and a mono-
stable multivibrator. Dual, triple, and quadruple
EASE OF DESIGN multifunction gates are available to minimize
system package count.

°

°

e low power dissipation
°

good fan-out capability

o familiar logic configuration (DTL) .
This line features a unique combination of high

e single-ended output — dot-OR logic speed, high d-c noise margin, and low power

dissipation. The single-ended output lends itself

readily to performing dot-OR logic thus reduc-

® single power supply ing the number of different type functional
blocks in a system.

o complete family for design flexibility

CONTENTS Page
DESIGN CHARACTERISTICS AND LOGICAL SYMBOLS . . . . . . . . 7002-7003
LOADING TABLES . . . . . . + + v v v v v e v v v v e o . . 7004
DEFINITIVE SPECIFICATIONS . . . . . . . « « « . « « . . . 70057027
DCTESTCIRCUITS . . . . « + & + v « v v« « v v « . . . 7028-7036
SWITCHING TIME CIRCUITS AND VOLTAGE WAVEFORMS. . . . . . . 70367039
MECHANICAL AND PACKAGING DATA . . . . . . . . . . . . . . . 7040

{Patented by Texas Inst
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NCORPORATED
SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 7001



SERIES 15830 .
SOLID CEIRCUIT SEMICONDUCTOR NETWORKS

typical operating characteristics,

Speed: Gate Propagation Delay . . . .

Monostable Multivibrator Propagahon Delay e e e e e e e e e
Flip-Flop Clock Rate (SN15 831, SN15 845,SN15848). . . . . . . . .

Pulse-Triggered Binary Clock Rate . .

T, = 0°C to 75°C, supply voltage Vec =5 V

. . . . . . . . . . . .

Fan-Out Capability: Standard Gates (SN15 830, SN15 846 SN15 862). e e e e 8

Buffer (SN15 832) . . .
Power Gate (SN15 844) .

MonostableMulhvnbrator(SN'IS 851). e e e e e e e e e 10

Flip-Flops: SN15 831 . .

SN15 845 . .

SN15 848 . .

Pulse-Triggered Binary .

D-C Margin: At logical 1 . . . . . . .
At logical O . . . . . . .

Average Power Dissipation: Per Gate . . .
Per Flip-Flop . .

design characteristics

7002

Series 15 830 is a complete line of high-speed, high-
noise-margin, low-power-dissipation, saturated DTL logic.
The circvitry is a modification of the conventional DTL
in that it utilizes only one power supply and provides a
nonsaturating offset transistor in place of one of the
offset diodes.

+V +Vee R4 +Vec

OUTPUT OuTPUT
O

Ves INPUTS

INPUTS

Figure A — Conventional DTL Figure B — Series 15 830

Replacing the offset diode D, with transistor Q, offers
both the manufacturer and the customer a number of
advantages:

1. Elimination of the Vgz power supply makes one
more pin available for multifunction capability,
which in turn reduces system package count.

2. Reduction of size of resistor R, from 20 k@ to
5 kQ produces a substantial reduction in the over-
all size of the monolithic chip and improves yields.
Both of these factors contribute heavily to reduc-
ing manufacturing costs.

3. Reduction of turn-off current transients on signal
lines is accomplished because the stored charge
on the output transistor Q, is removed locally by
R, rather than through diodes D, and D, onto
the input signal lines. These transients are also
reduced during switching by the offset transistor
Q, which operates in the unsaturated mode. This
technique eliminates the necessity of producing
low-speed, high-stored-charge diodes in the same
monolithic bar with fast input diodes.

C e e e e e e e e e e 10
e e e e e e e e e e e 500 mV
e e e e e e e 4w W« « . . 500mVv
e e e e e e e e e e e e . mW
e e e e e e e e e e e . 20mW

4. The offset transistor Q; provides additional drive
current to the output transistor Q, without requir-
ing high input currents when the input is in the
low state. High input currents would limit fan-out
of the driving gates. The additional drive to the
output transistor permits the use of a smaller base
resistor R; and relaxes the hgg requirement of the
output transistor thus producing higher manufac-
turing yields.

In order to drive high-fan-out or high-capacity loads, a
buffer is available which has a modified double-ended
output. This output has a high-sink-current capability
when in the ON state and a low-impedance emitter-
follower output in the OFF state.

The master-slave flip-flops have AND gate inputs to the
master section which are controlled by the clock pulse.
The clock pulse also regulates the state of the coupling
transistors which connect the master and slave sections.
The sequence of operation is as follows (see figure C):

Isolate slave from master
Enter information from AND gate inputs to master
Disable AND gate inputs

O

Transfer information from master to slave.

HIGH

LOW

Figure C — Flip-Flop Clock Waveform

The pulse-triggered binary has two 70-pF capacitors in
the clock line which provide an input-differentiating net-
work for high-speed clocking applications.



SERIES 15830

SQLID GERGUET® SEMICONDUCTOR NETWORKS

standard line summary

Input and output pin numbers are shown for reference. For all networks shown,V. is pin (unless otherwise noted)

and GND is pin

@. See referenced page for complete pin configuration.

SN15830 . . . . . . . See Page 7005 | SN15 831 See Page 7007
SN15832(Buffer) . . . . . SeePage7009 |SN15 845 . See Page 7014
SN15 844 (Power Gate). . . See Page 7012 |SN15 848 . . « « + « .+ SeePage7019
r 1
! |
! I
|
|
O—e~ | |
| C2 CD :
g%::i____ach-r-(]
Oy [ !
| |
| |
L 3
DUAL 4-INPUT NAND/NOR GATES FLIP-FLOPS WITH SET AND CLEAR
SN15 833. . See Page 7011 SN15 846 . . See Page 7017 SN15 850. . See Page 7022
(No V¢ Terminal)
B r— rom == !
C:}_l:_ | O— ' : |
i |
:; ! O—r ) = O———] |
D I S I O e oy
! | : Oz ) oqr—O
| |
| [ 1
| | ( :>—4—
@L'-: | 6—H @ ST STDQ O
GO : , ! <:>_—f° ! !
E%FJ_r [ O [ ::::>0_L-<:) | :
I ! O— ! i i
L. ] b ! o __ i
QUADRUPLE 2-INPUT
DUAL 4-INPUT EXPANDER NAND/NOR GATE PULSE-TRIGGERED BINARY

SN15851 . . . . . . . . . SeePage7024

i

-G

i | See Note
|

o H—®
| ONE+ |

C—T9 Syprer |

O oH—0

RESISTOR (CONNECT

INTERNAL TIMING
IF USED)

TO VC

[g]

NOTE: External capacitance is added between pins and . External
resistance bypasses infernal timing resistor if connected from m to Ve

MONOSTABLE MULTIVIBRATOR

SN15862 . . . See Page 7026

G o
S — > O
gL

TRIPLE 3-INPUT NAND/NOR GATE
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SERIES 15 830 o
SOLID QIRGUIET " SEMICONDUCTOR NETWORKS

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

Supply Voltage Vi (See Note 1) . .

Continuous Output Sink Current (SN15 830, SN|5 831 SN'IS 845 SN15 846 SN]S 848 SN15 862)
Continuous Output Sink Current (SN15 850, SN15 851) . . .. e e
Continuous Output Sink Current (SN15 832, SN15 844) .

Current Out of Input Terminal . .

Current Into Input Terminal (except SN'IS 850 and $N15 851 pln @ )

Current Into Input Terminal (SN15 850 and SN15 851 pin ).

Operating Free-Air Temperature Range (See Note 2) .

Storage Temperature Range Coe

NOTES: 1. Voltage values are with respect to network ground ferminal.
2. This rating applies for networks operating at Voo = 5V, all inputst ot 5V, and the following output sink current:

SN15 8307, SN15 846, SNIS 850, SNIS862. . . . . . . . . . . . . 12 mA
SNISBRT . . . s e e e e e e e e 10.5 mA
SNISBIZF . . . . e e e e e e 36 mA
SNISB4T . . L. L e 4 mA
SNISBAS . . . . i e e e e e e e e e 16.8 mA
SNISBAB . . v .t e e e e e e e e e e 14.6 mA
SNISEST . . o e e e e e e e e e e e e 15 mA

‘f'Expander nodes open

logic definition

. +8V

. 30 mA

. 50 mA

150 mA

-10 mA

1 mA

. . . 5mA
. 0°C to 75°C
-65°C to 150°C

Series 15 830 logic is defined in terms of standard POSITIVE LOGIC using the following definitions:

LOW VOLTAGE = LOGICAL 0
HIGH VOLTAGE = LOGICAL 1

WEIGHTED VALUES OF INPUT CURRENT REQUIREMENTS
NETWORK TYPE INPUT NUMBER OF LOADS
SN15 830
SN15 832
GATES AND SN15 833 Each Inout 1
) . EXPANDER SN15 844 -ocn InPY
input current requirements SN15 846
SN15 862
Weighted values of input current requirements Each Inoot
reflect worst case conditions for T, = 0°C to (Se‘)lcnchr:g:ous or 24
75°C and Vo = 5 V. Each gate input requires SN15 831 Asynchronous)
that no more than—-1.4 mA flow out of the input Clock 2
at a logical O input voltage level; therefore, one
FLIP-FLOPS
input load is —1.4 mA maximum. Currents into SN15 845 Iiy;::;ronous %
the input terminals are specified as positive d
N an Asynchronous
values. Arrows on the d-c test circuits indicate SN15 848 |and Clock 2
the actual direction of current flow. Inputs
PULSE-TRIGGERED Synchronous or .
BINARY SN15 850 Asynchronous 1%
MONOSTABLE
MULTIVIBRATOR |SN15 851 Each Input 2
WEIGHTED VALUES OF FAN-OUT
NETWORK TYPE OUTPUT LOADS
SN15 830
output drive capability GATES SN15 846| Each Output 8
SN15 862
Weighted values of fan-out reflect the ability of BUFFER SN15 832 | Each Output 25
an output to sink current (into the output terminal) s
under recommended operating conditions and are POWER GATE SN15 844| Each Output 27
specified as positive values. Load currents (out . SN15831| Qor@ 7
of the output terminal) are specified as negative FLIP-FLOPS SN15845| QorQ 12
v:lues. A'rr;:ws on thfe d-c tes:l circuits indicate SN15848| Qor @ n —J
the actual direction of current flow.
PULSE-TRIGGERED —
BINARY SN15850| QorQ 8
MONOSTABLE
MULTIVIBRATOR SN15851| Each Output 10
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TYPE SN15 830
DUAL 4-INPUT NAND/NOR GATE

schematic (each gate) Vee

A OONCRONONOXO

O
OUTPUT

%

wrsd | w | OOOOO OO

— GND
positive logic
L o¢—
IE\JX(F),QEDERC Comp t values shown are nominal 6 = 122045 8 =9+10°12+13
recommended operating conditions
Supply Voltage V 5v
Maximum Fan-Out From Each Output . .8
electrical characteristics at Vec = 5 V
PARAMETER FIGURE TEST CONDITIONS} MIN MAX | UNIT
Vi, =19V, L., = 12 mA
in . s sink 4
T = 2s0c 0.45 v
Logical O output Vin = 2V, gy = 12 mA,
0.45 v
Vouflo) voltage (on level) 1 T, = 0°C
Vi, = 18V, I, = 114 mA,
1 = 750¢ 05 v
=11V, | = —0.12 mA
in . + load ’ v
T, = 25°C 26
Logical 1 output in = 12V, 1,4 = —0.12 mA,
2.6 v
Voutll)  voltage (off level) 2 T, = 0°C
V,, = 095V, I,,, = —0.12 mA,
. v
T, = 75°C 25

T Expander nodes are open unless otherwise nofed:
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TYPE SN15 830
DUAL 4-INPUT NAND/NOR GATE

electrical characteristics (continued) at Vcc — 5 V (unless otherwise noted)

S
PARAMETER FIGURE TEST CONDITIONS} MIN MAX | UNIT
Logical 1 output
voltage (off level)
v with low voltage 3 Vix = 18V, ljgq = —0.12 mA, 2.6 v
out(1} T, = 25°C
at expander input A
node, V; x
B Vi, =4V, T, = 25°Cand 0°C 5) kA
. Logical 1 level input 4
in{1) current V=4V, T, = 750C 10 "
Vip, = 045V, Vg = 4V, » R
v T, = 25°C and 0°C - "
| Logical 0 level input 5
in(o} t
curren V, =05V, V,=4YV, I
T, = 75°C :
Output reverse o
lout()  current (off level) 6 Vot =5V, Ty = 25°C 100 uA
Vot =0, T, = 25°C : -13 | mA
i Short-circuit 7 V.=o T, = 0°c 13 A
os output current out "’ A .
Vot =0, T, = 75° 125 | mA
Logical 0 level
lCC(O) supply current 8 T, = 25°C ) 8 mA
(both gates)
Logical 1 level supply
'CC(l) current at maximum 14 Vee = 8V, Ty = 25°C 8 mA
Ve (both gates)

switching characteristics, Vec = 5 V, Ta = 25°C

PARAMETER FITGESLE TEST CONDITIONS+ MIN MAX | UNIT
Propagation delay time
todl0) 1o logical O level Ry = 4000, G = 50 pF 10 30 ns
51
Propagation delay time
todl) 1o logical 1 level Ry =39k, C = 30 pF 25 80 ns

1 Expander nodes are open unless otherwise noted.
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TYPE SN15 831

FLIP-FLOP WITH SET AND CLEAR

logic Vee
mun e oYoRoRoRoNoXo
R-S MODE J-K MODE
t tat+1 tata
s,1s,]¢J]¢ | a 516 Q
O X]O0]| X | Qn 0| 0] Qn
O X | X| O} Qn 0 1 0
Xj0o|lO0o{ X ]| Qn 1 0 1
X{o[X]|0]an 1] 1 | @n
o X |1 1 0
X[ T o OJONONONONOXO,
1 1 0] X 1 GND
1 | X 0 1 NC — No internal connection
1 1 1 1 Indeterminate — -
positive logic
NOTES: 1.t = bit time before clock pulse. Low input to SD sets Q to logical 1
2.t 4y = bit time after clock pulse.
3. X indicates that either a logical 1 or a logical 0 may be
present.
4. Logical V is more positive than logical 0.
5. For operation in the J-K mode connect S, to Q and (G 10 Q.
recommended operating conditions
Supply Voltage Vee . . . . . . 5v
Maximum Fan-Out From Each Output . . . 7
electrical characteristics at Vec = 5 V
PARAMETER LA TEST CONDITIONS MIN  MAX | UNIT
V, = 095V, Il., = 105 mA
CP(s) ¢ lsink 4
102 asec 0.45 v
Logical 0 output — —
V, =1V, I = 10.5 mA,
VYoutio) voltage on level 10 TCPLS) 0°C sink 0.45 v
ot Qor@ Ve =085V, L = 102V
cps) = 0-85 V. gy = 102V,
T, = 75°C 0.5 v
V=19V, V,=11V, ve v
load = —0.12 mA, T, = 25°C :
Logical 1 output — _
P v, =2V, v, =12V,
Vout{t) voltage gff level 1 I = —0.12 mA,T, = 0°C 2.6 v
at Qor Q load A
V, =18V, V,=095V, ) v
log = —0.12 mA,T, = 75°C 3
V, =19V, V,=1.1V, as v
loog = —0.12 mA, T, = 25°C :
Logical 1 output V. — 2V V. — 12V
1= . 2 = eV,
Voutft)  voltage off level 12 g = ~0.12 mA,T, = 0°C 2.6 v
at Qor Q
VvV, = 1.8V, v, = 095V, 9 v
ligpg = —0.12 mA, T, = 75°C 3
V.. = 1.1V, v, = 045V,
T: = 25°C crlo) ~2.8 mA
Logical 0 level clock-input Vi, = 1.2V, Veppo) = 045V,
ICP(O) forward current 13 T, = 0°C -28 mA
V.. = 095V, \' =05V,
T": — 750¢ CP(0) ~2.67 mA
Vep = 4V, T, = 25°C and 0°C 30 1A
Logical 1 level clock-input
Ieep) reverse current 14 °
Vep = 4V, T, = 75°C 40 #A
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TYPE SN15 831
FLIP-FLOP WITH SET AND CLEAR

electrical characteristics (continued) at Vcc = 5 V (unless otherwise noted)

PARAMETER FIGURE TEST CONDITIONS MIN  MAX | UNIT
Logical 1 level Vin = 4V, T, = 25°C and 0°C 5 uA
tin1) synchronous-input current 15 V,, =4V, T, =75°C 10 uA
Logical 0 level V, = 045V, T, = 25°C and 0°C 21,05 mA
Linto) synchronous-input current 16 Vi, = 05V, T, = 75°C -1 mA
Logical 1 level ; Vi, = 4V, T, = 25°C and 0°C 5 uA
ling1) asynchronous-input current ! Vin = 4V, T, = 75°C 10 uA
Logical O level Vi, = 045V, T, = 25°C and 0°C -0.95 mA
linfo) asynchronous-input current 18 vV, = 05V, T, =125°C -0.9 mA
lccoy  Logical O level supply current 19 T, = 25°C 14 mA
Logical 1 level supply current _ — aro
lecq at maximum Ve 20 Vec = 8V, Ty = 25°C 18 mA
switching characteristics, Ve¢c = 5 V, Ta = 25°C
PARAMETER L. TEST CONDITIONS MIN  MAX | UNIT
Propagation delay time . _
'pdi0) 1o logical O level Ry = 40092 € = 50 pF 5 75 ns
Propagation delay time 52 R = k _
todn) to logical 1 level y = 3.9k ¢ = 30 pF 5 75 ns

schematic

] .

3 %

+—— ‘ 4
5\ O] —1¢ : T 3 SR
$; @—t———— % Pt D¢,
cP@ - ' : 7GND
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TYPE SN15 832
DUAL 4-INPUT NAND/NOR BUFFER

schematic (each gate)

<
(o]
O

< Vee
8502  S1.85kQ

@

< ‘
150 Q

ONONONO,

®

2.75kQ
<
OUTPUT
o—i¢—
o—i¢—
® ® QO
o—i¢— GND
o—i¢—1¢ positive logic
EXPANDER 2kQ 630 GND —_— —_—
NODE o — —AM-——AN———0 6 = 102445 8 = 9+10°12°13
Component values shown are nominal.
recommended operating conditions
Supply Voltage Ve -« v v . o 0 0w h e e e e e e e e e e e e e e e .. BY
Maximum Fan-Out From Each Output . . . . . . « « « « « « v v « 4 & « « « « « « « . 25
electrical characteristics at Vec = 5 V
PARAMETER FeRE TEST CONDITIONS T MIN  MAX | UNIT
Vio = 19V, 1, = 36 mA,
T, = 25°C 0.45 v
Logical 0 output Vin = 2V, ik = 36 mA,
Vout(o) voltage (on level) ! T, = 0°C 0.45 v
Vi, = 1.8V, I, = 34mA,
TA = 750(: 0.5 \'4
Vi, = L1V, lgq = —2.5 mA,
TA — 25°C 2.6 v
Logical 1 output Vin = 1.2V, ljgoq = —2 mA,
Vout() voltage (off level) 2 T, = 0°C 26 v
Vin = 095V, I,y = 3 mA,
TA _— 75°C 2.5 \'

1' Expander nodes are open unless otherwise noted.
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TYPE SN15 832
DUAL 4-INPUT NAND/NOR BUFFER

electrical characteristics (continued) at Vec = 5 V (unless otherwise noted)

PARAMETER FIEORE TEST CONDITIONS} MIN  MAX | UNIT
Logical 1 output
voltage (off level) _ _
Vout)  With low voltage 3 vi"x___ ’;8 Vi lioag = =2.5mA, 2.6 v
. T, = 25°C
input at expander A
node, V; .y
V. = 4V, T, = 25°C and 0°C 5
Logical 1 level 4 n A an #A
1) input current o
w =4V, T, =75 10 1A
V,, = 045V, V, = 4V, e R
- m
Logical O level Ty = 25°C and 0°C
linfo) input current 5 Vi, =05V, Vp=4Y, . A
TA — 75°C -1.33 m
| Ovutput reverse _  ag® A
out{l)  current (off level) 6 Vout = 5V, Tp = 25°C 100 #
Vot = 0, T, = 25°C -16 mA
Short-cireuit N e 18 A
los output current 7 Vot =0 T, =0°C - m
Vout = 0, Ty = 75°C ~14 mA
Logical O level
lccre)  supply current 8 T, = 25°C 30 mA
(both gates)
Logical 1 level supply
lceq)  current at maximum 9 Vee =8V, T, = 25°C 8 mA
V¢ (both gates)

switching characteristics, Vec = 5 V, Tp = 25°C

TEST
PARAMETER FIGURE TEST CONDITIONS+ MIN MAX UNIT

Propagation delay time

*pdl0) 1o logical O level 5 R, = 150 2, C_ = 500 pF 15 40 ns
Propagation delay time _ _
fodltl 4o logical 1 level Ry = 5108, C_ = 500 pF 23 80 ns

+ Expander nodes are open unless otherwise noted.
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schematic (each expander)

TYPE SN15 833
DUAL 4-INPUT EXPANDER

ORONONONONOXO,

OUTPUT
(o ¢ ¥e)
NC NC
o ¢
J NC
INPUTS — Jf
o—i¢ OJONONONONOCRO
GND
NC — No internal connection
o ¢ — —4&——oGND positive logic
ANODE-TO -~
SUBSTRATE DIODE 4 = 2034504 11 = 9210+12°13
electrical characteristics
TEST

PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT

lot = 2mA, T, = 25°C 068 082 v

Ve Input diode forward voltage 21 lout = 2 mA, T, = 0°C 0.75 0.9 v

Iy = 2mA, T, = 75°C 06 075 v

Vi, = 4V, T, = 25°C 5 uA

Lin r Input diode reverse current 22 Vin = 4V, T, = 0°C 5 1A
Vin = 4V, T, = 75°C 10 BA

Anode-to-substrate .  oro
Tout & reverse current 23 Vout = 4V, T, = 25°C 10 A

NOTE: A total of four expanders may be connected to an expandable gate to provide a fan-in of 20.
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TYPE SN15 844

DUAL 4-INPUT NAND/NOR POWER GATE

schematic (each gate)

4 -OVec Vee
$140 eson @ @ ®
<
S
275403
b2
o—i¢ OUTPUT
o—i¢——

INPUTS @ @
o-—{‘——w GND
o—i4 k positive logic

EXPANDER 2kQ 630Q GND —_ —

NODE O 6 = 102¢4+5 8 = 9¢10°12¢13

Component values shown are nominal.
recommended operating conditions
Supply Voltage Ve & . o o o L . . . 5y
Maximum Fan-Out From Each Output . N . 27
electrical characteristics at V¢ = 5 V
TEST
PARAMETER FIGURE TEST CONDITIONSY MIN MAX UNIT
Vi, = 1.9V, I, = 40 mA,
T, = 25°C 0.45 v
Logical 0 output Vipn = 2V, lgink = 40 mA,
Vout(o) voltage (on level) ! T, = 0°C 0.45 v
. = 1.8V l... = 36 mA
in ’ sink ’
T, = 75°C 0.5 v
Logical 1 output _
Voum) voltage (off level) 24 Line = 5 mA, Ta= 25°C 6 v
: Logical 1 level input Vin = 4V, T, = 25°Cand 0°C 2 uA
i) current 4 v, =4y, T,=75% 10 HA

+ Expander nodes are open unless otherwise noted.
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TYPE SN15 844
DUAL 4-INPUT NAND/NOR POWER GATE

electrical characteristics (continued) at Vcc = 5 V (unless otherwise noted)

PARAMETER FITGES!R.E TEST CONDITIONSY MIN MAX UNIT
Vi, = 045V, Ve = 4V, s .
Linto) Logical O level input 5 Tp = 25°Cand 0°C
current Vin = 05V, Ve = 4V, —1.33 A
T, = 75°C
V.= 11V, Vi = 45V,
Output reverse T:: = 25°C o 100 A
current (off level, Vin = 1.2V, Vot = 45V,
bout {1y worst-case voltage 25 Ty = 0°C 100 A
at any input) V,, = 095V, Vot = 45V,
T, = 75°C 200 LA
Output reverse
current (off level, V.y = 18V, Vo = 45V,
Lout (1) worsi-cu(se voltage 26 T : X= 25°C o 100 LA
at expander input)
Logical O level
ICC(O] supply current 8 Ty = 25°C 24 mA
(both gates)
Logical 1 level
leci Z"f.iyxf.:ﬂ:'l;cc ? | Vec =8V Ty = 25°C 8 mA
(both gates)

switching characteristics, Vcc =5V, T, = 25°C

TEST
PARAMETER FIGURE TEST CONDITIONS+ MIN MAX UNIT
R Propagation delay time _
o0l 10 logical O level R, = 150 Q, C, = 100 pF 10 35 ns
R Propagation delay time s
pd(l} 1o logical 1 level Ry = 5100, €, = 20 pF 15 30 ns

+ Expander nodes are open unless otherwise noted.
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TYPE SN15845
FLIP-FLOP WITH SET AND CLEAR

logic

TRUTH TABLES
R-S MODE J-K MODE
tn th+a t tts
$15|1G¢G1C | Q $1C 1 Q
Ol X |0 X | Qn 0 0| Qn
o[ x|x|o[an ol1]o
' x] oo Xx]@n 1o
Xjo|x]|o0o]|@n 11 ]@n
o (X |1 1 0
x[ o111 o OCOO®OOOO
1 1 0 X 1 GND
| 1 ! X{oi1 NC — No internal connection
1 1 1 1 Indeterminate
positive logic
NOTES: 1.t = bit time before clock pulse. Low input to S, sets Q to logical 1
2. t, 4+, = bit time after clock pulse.
3. X indicates that either a logical 1 or a logical 0 may be
present.
4. Logical ¥ is more positive than logical 0.
5. For operation in the J-K mode connect S, to Q and C, to Q.
recommended operating conditions
Supply Voltage Ve o 0 2 0 0 0 o o o o oL . . 5V
Maximum Fan-Out From Each Output . . . . . . . . .o 12
electrical characteristics at V¢¢c == 5 V (unless otherwise noted)
TEST
PARAMETER FIGURE TEST CONDITIONS MIN MAX | UNIT
vV, =11V, vV, = 19V,
v, =5V, Lw = 168 mA, T, = 25°C 045 |V
Logical 0 output 27 vV, =12V, v, =2V,
Vouﬂo) voltage (3n level) and vV, =5V, L = 168 mA, T, = 0°C 0.45 A\
atQorQ 28
V, =095V, vV, =18V,
vV, =5V, g = 16 mA, T, = 75°C 051 v
V,=5V, v, = 1.1V,
losg = —0.12 mA, T, = 25°C 26 v
Logical 1 output v, =5V, v, =12V,
vouﬂll voltage (gff level) 12 log = =0.12 mA, T, = 0°C 2.6 \"
at Qor Q
vV, =5V, V, = 0.95V,
hoag = —0.12 mA, T, = 75°C 25 v
" o e e
Logical 0 level clock-input
lc:P(O) fofward current P 2 :i" f ];2 Ve Vep = 045V, -2.8 mA
A = 0°C
:;"z 70535c v Ver = 05 V0 267 mA
Vee= 4V, Vep = 4V,
- Logical 1 level clock-input 30 T, = 25°Cand 0°C . HA
CPO)  reverse current
Vee = 4V, Vep = 4V, T, = 75°C 30 uA
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TYPE SN15 845
FLIP-FLOP WITH SET AND CLEAR

electrical characteristics (continued) at Vec = 5 V (unless otherwise noted)

TEST
PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT
Logical 1 level Vin =4V, T, = 25°C and 0°C 5 LA
lin1) synchronous-input current 15 Vi, =4V, T, = 75°C 10 A
Vi, =045V, V, = 4V, o5 R
. m
Logical O level Vep = 4V, To = 25°Cand 0°C
Linjo) synchronous-input current 3 Vin =05V, V, =4V, 09
Vep = 4V, T, =75 : mA
vin=4vl v]=5vl 5 A
Logical 1 level 32 Tha = 25°C and 0°C #
'innl asynchronous-input current Vi, =4V, vV, =35V, ]
T, = 75°C 0 | »A
Logical O level Vi, =045V, T, = 25°Cand 0°C 2.1 mA
finto) asynchronous-input current 33 Vi, =05V, T, = 75°C -2 mA
V. =5V Vo = 0
in 4 out 4
T, = 25°C and 0°C -0.59 -1.41 mA
los Short-circuit output current 18
vin =35V, vuuiL =0, 1 A
1= 750¢ -055 138 | m
lecoy  Logical O level supply current 19 T, = 25°C 15 mA
Logical 1 level supply current o
I6Cl) gt maximom Vo 20 Vee = 8V, T, = 25°C 17 | mA
switching characteristics, V¢c = 5 V, Ta = 25°C
TEST
PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT
Propagation delay time . _
Yed(o] 1o logical O level o R, =330Q,  C = 50pF 5 75 ns
Propagation delay time
= = 5
todin) to logical 1 level R, 2 ke, G, = 30 pF 75 ns
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TYPE SN15 845
FLIP-FLOP WITH SET AND CLEAR

schematic

7016

6 kQ
NOM.

6kQ

NOM. 3

NOTE: Pins@,, and @-—no internal connection.

[9]]




schematic (each gate)

1.75kQ

O Vec

6 k@
QUTPUT
O

INPUTS

Component values shown are nominal,

recommended operating conditions

Supply Voltage V¢

Maximum Fan-Out From Each Output .

electrical characteristics at Vec = 5 V

OGND

TYPE SN15 846
QUADRUPLE 2-INPUT NAND/NOR GATE

positive logic

3=T+2 6=245 8=9970 11=1712:13

PARAMETER FIEORE TEST CONDITIONS MIN MAX |UNIT
Vin = 19V, 'sink = 12 mA, 0.45 \%
T, = 25°C
v Logical O output 3 Vin=2V, Lik = 12 mA, 0.45 v
out(0) voltage (on level) T, = 0°C :
o= 18V .. = 11.4 mA
in - ’ sink 4 5
T, = 75°C 0 v
Vie = 11V, Iy = ~0.12 mA, .
6 v
T, = 25°C “
Logical 1 output Vin =12V, | q = —0.12mA,
2 n o2 2.6 v
Voutlt) voltage (off level) T, = 0°C
Vi, = 095V, 4= —0.12 mA,
25 v
T, = 75°C
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TYPE SN15 846
QUADRUPLE 2-INPUT NAND/NOR GATE

electrical characteristics (continued) at V¢c — 5 V (unless otherwise noted)

PARAMETER FIaORE TEST CONDITIONS MIN  MAX | UNIT
Logical 1 level input Vi, =4V, T, = 25°Cand 0°C 5 A
lin)  current 4 IV, =av, T,=75% 0 | A
Vin = 0-15 v, Vg = 4V, -1.4 mA
| Logical 0 level input 5 Tp = 25°C and 0°C
in{0) current Vi, =05V, Vg =4V, 133 A
T, = 75°C : m
Output reverse co
boutll)  current (off level) 6 | Vou =5V Ty =25%C 00 | wA
Vo =10 T, =25 -13 | mA
Short-circuit — — 0
los output current 7 Vout = 0, T, = 0°C -1.3 mA
V=0, T,=75% -125 | mA
Logical O level
ICC(o) supply current 8 T, = 25°C 16 mA
(all gates)
Logical 1 level supply
'CC(I) current at maximum 9 VCC =8V, T, = 25°C 16 mA
VCC (all gates)
switching characteristics, Vcc = 5 V, Ta = 25°C
PARAMETER FIOURE TEST CONDITIONS MIN  MAX | UNIT
Propagation delay time
tedin) 4o logical O level Ry = 400 2, C_= 50 pF 10 30 ns
51
Propagation delay time
*od1) o logical 1 level R, = 3.9 ki, €, = 30 pF 25 80 ns
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TYPE SN15 848
FLIP-FLOP WITH SET AND CLEAR

logic
TRUTH TABLES
R-S MODE J-K MODE
t tat+a th tats
S, 1S, [¢G|C | Q 16| Q
0O X | 0] X | Qn 0 0| Qn
0| X | X ]| 0| Qn 0|1 0
X{0|] 0| X | Qn 1 0 1
x{o[x]|o]an 1[1]@n
o X |1 1 0
X o110 @
1 1 ol X {1 GND
| 1 ! X 0 1 NC — No intemal connection
1 1 1 1 Indeterminate -
positive logic
NOTES: ; t, = bit l:irne belolfe <lol<k kpuls:. Low input to SD sets Q to logical 1
.t 4y = bit time after clock pulse.
3. X indicates that either a logical 1 or a logical 0 may be
present.
4. Logical 1 is more positive than logicai 0.
5. For operation in the J-K mode connect S, to @ and C, te Q.
recommended operating conditions
Supply Voltage Ve .+ v . .. . 5v
Maximum Fan-Out From Each Output . . e e e e e e e e e e e e e A |
electrical characteristics at Vec=— 5 V (unless otherwise noted)
TEST
PARAMETER FIGURE TEST CONDITIONS MIN MAX | UNIT
v, = 1.1V, v, = 19V,
Logical 0 output 27 Vi=35V, ik = 15.4mA, T, = 25°C 0.45 v
i v
vV, = 1.2V, vV, =2V,
vouﬂo) voltage (on level) and vl . 2 A o 0.45 \'
A o s =5V, Iy = 15.4mA, T, = 0°C
vV, =095V, vV, = 1.8Y,
! z 0.5 v
vV, =5V, I = 146 mA, T, = 75°C
V, =5V, vV, =1V,
L Lo = —0.12 mA, T, = 25°C 26 v
ogica outpu V1 —5vV, vz =12V, )
vouf(1) v:lfnge (Q_off level) 12 hosg = —0.12 mA, T, = 0°C 6 \'
a or
vV, =5V, V, =095V, 25 v
lioaq = —0.12 mA, T, = 75°C )
V=11V, Vep = 045V,
-2.8 mA
T, = 25°C
Logical O level clock-input V. =12V, Vep = 045V,
Icro)  forward current 2 T ;‘n = 0°C -28 mA
V. =095V, Vep = 05V,
T = 75°C e -2.67 | mA
N
Vee= 4V, Vep = 4V,
. . cc . cp 4
Logical 1 level clock-input 0RO ° 20 2A
lepp) reverse current 30 Ta = 257C and 07€
Vec =4V, Vep = 4V, T, = 75°C 30 pA
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TYPE SN15 848
FLIP-FLOP WITH SET AND CLEAR

electrical characteristics (continued) at V¢c = 5 V (unless otherwise noted)
TEST
PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT
Logical 1 level Vi, = 4V, Ty, = 25°C and 0°C 5 LA
tina) synchronous-input current 15 Vi, = 4V, T, = 75°C 10 uA |
' V,, = 0.45V, v,:4% . 095 A
L Logical 0 level a1 Vep = 4V, To = 25°Cand 0°C s
inf0) synchronous-input current Vi, =05V, vV, = 4V,
Vep = 4V, T, = 75°C -0 mA
V, =4V, vV, =5V, 5 A
N Logical 1 level 32 To = 25°C and 0°C
in(1) asynchronous-input current Vi, = 4V, vV, =35V,
T, = 75°C 10 ] w4
Logical O level V, = 045V, T, = 25°C and 0°C 2.1 mA
linto) asynchronous-input current 33 V,,= 05V, T, = 75°C -2 mA
. T a0t 05 e | m
los Short-circuit output current 18
Vin =5V, vouf =0,
1= 750€ —055  -138 | mA
leco) Logical O leve! supply current 19 T, = 25°C 15 mA
lecn) ::i:lli;l:::/]::pply e 20 Ve =8V, T, =25°C 17| mA
switching characteristics, V¢c = 5 V, Ta = 25°C
TEST
PARAMETER FIGURE TEST CONDITIONS ) MIN MAX UNIT
Propagation delay time
todio) to logical 0 level R, =330 %, €, = 50 pF 5 65 ns
Propagation delay time 52
tpd() to logical 1 level Ry = 2k, CL = 30 pF 5 75 ns
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TYPE SN15 848
FLIP-FLOP WITH SET AND CLEAR

schematic

2kQ 2kQ I
NOM. NOM. 2

NOTE: Pins@,and ®-no internal connection.

7021



TYPE SN15850
PULSE-TRIGGERED BINARY

7022

logic
TRUTH TABLES Vee
SYNCHRONOUS ASYNCHRONOUS | @ @ @ @
t t+y DIRECT
PULSE 'iNPUT OUnTPUT INPUT OUTPUT ! !
S |C |PT, |PT, | Q Q S5 |G [Q |a - 1 NI(\:JC
T XX 71 |an n 11 [Qn|Gn 1y @N
x|[7 {1 [x]an [@n ol1]o 19
0|1 [0 |X |1 0 11011 |0 Qsp PTy
0 {xJ|o |1 |1 0 ojo 1 |1 S
1 |O[X |0 |O 1
XJ]o |1 {0 |0 1
0 {0 |0 [0 [Indeterminate @ @ @ @ @ @ @
NOTE.S: ] ] : GND
1. X indicates that either a logical 1 or a logical 0 may be present.
2. Logical 1 is more positive than logical 0.
3. Logical states shown for pulse inputs PT, and PT, indicate that a transition to
that state has just occurred.
4. Truth tables reflect individual conditions at the inputs. Either direct input may be
used to inhibit its corresponding pulse input,
recommended operating conditions
Supply Voltage Ve . . 0 o o L L L L L L 0 o s e e e s e e e e e e e e s BY
Maximum Fan-Out FromEachOutput . . . . . . . . . . . . . . « « « « « « « « « . . 8
electrical characteristics at Vec = 5 V
TEST
PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT
V, =19V, I, = 12mA,
1o — 250C 0.45 v
Logical O output voltage V. =2V, Lik = 12 mA,
v in i ]
out{0} (on level) at Q or @ 34 Ty = 0°C 0.45 v
Vi, = 1.8V, g, = 11.4mA,
1, = 750 0.5 v
V=11V, V,=19V,
V, =5V, lg=-15mA T, =25°c| 26 M
Logical 1 output voltage V=12V, V,=2YV,
\J 2.6 v
) (off level) at Q or & 35 lv, =5V, Iy =-15mA T, =0°C
V, =095V, V,=18YV,
V, =5V, I, =-15mA T, =75°c| 273 v
' Pulse-triggered-input Vin = 8V, Ta = 25°Cand 0°C 5 sA
T current 36 V, =8V, T,=75C 10 | uA
N Logical O level-input Vip = 045V, T, = 25°C and 0°C 2.1 mA
in(o) currentat Cor S 7 V,, =05V, T, =75 -2 mA
| Logical 0 level V;, = 045V, T, = 25°C and 0°C 16 mA
) 4t Cp or Sp input current % v, =o05v, T1,=75% D152 | mA




TYPE SN15 850
PULSE-TRIGGERED BINARY

electrical characteristics (continued) at Vcc = 5 V (unless otherwise noted)

TEST
PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT

Logical 1 level input current 38 Vipn = 4V, T, = 25°C and 0°C 5 pA
i) et cporsy V., =4V, T, =75 10 A
lre Current through resistor R 39 Vin = 0, T, = 25°C -3.3 -7.9 mA
| Short-circuit output 40 Vout = 0, To = 25°Cand 0°C | 137 =29 mA
os current Vot = 0, T, = 75°C -12.6 —28 mA
| Output reverse current ° °
SH (ot tovel) 40 V=45V, T, = 25°C and 0°C 150 LA
lccrgy  Logical O level supply current 4 T, = 25°C 93 mA

Logical 1 level supply current
l = 1 o
CO gy maximom Voo 2 Vee =8V, T, =25 19.6 mA

switching characteristics, Vec = 5 V, Ta = 25°C

TEST
PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT
Propagation delay time
t — —_
pdlo] to logical O level 53 R, = 400 ©, C, = 100 pF 5 32 ns
Propagation delay time
t —_ —
pd(1) to logical 1 level R, = 3.9 kQ, C, = 100 pF 5 25 ns

schematic

AAA
A\ A4
(o]

sl
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TYPE SN15 851

MONOSTABLE MULTIVIBRATOR

(See Note 1) (See Note 2)

logic =
TRUTH TABLE @ @ @ m @
t thy _l l
INPUT INPUT OUTPUT NE— C
A B A B 5 NC
1 1 1 1 INHIBIT ONE-
1 1 1 0 ONE-SHOT SHOT
1 1 0 1 ONE-SHOT 1
1 1 0 0 ONE-SHOT
0 1 X X | INHIBIT —F T
oo T xTiwmr OJORORONONOXO,
0 0 X X INHIBIT
NOTES: a. t, = time before input transition. A B (See Note 3) GND

b. t, 4y = time after input transition.

¢. X indicates that either a logical 1 or a logical 0 may be present.

recommended operating conditions

Supply Vo

Maximum Fan-Out From Each

Input Pulse

ltage Ve -

Characteristics:

Output

Minimum Negative-Going Transition .
Maximum Input Fall Time Per Volt .

Maximum

Duty Cycle

electrical characteristics at Vec = 5 V

NOTES: 1. External resistor and capacitor may be used between pins ,
, and to control one-shot pulse width.
2. To use the internal timing resistor, connect pin to pin
3. Input sensitivity can be decreased by adding a capacitor from pin

@ to ground.

10

.1V
25 ns/V
40%

PARAMETER FIGURE TEST CONDITIONS MIN _ MAX | UNIT
Logical 0 output ik = 15 mA, T, = 25°C and 0°C 0.45 v
Voutlo)  voltage (on level) B, = 145mA, - T, = 75°C 05 v
Logical 1 output loag = —0.18 mA, T, = 25°C and 0°C 2.6 v
Voutll)  voltage (off level) 44 looa = —0.18 mA, T, = 75°C 25 v
Logical 1 level Vin = 4V, T, = 25°C and 0°C 5 uA
i) input current 5V, =4y, T, = 75°C 10 A
V, = 4V, Vv, = 045V,
Logical 0 level T, = 25°C and 0°C ~135 28 mA
lino)  input current 8 v =2y, v, =05V,
T 75c —125  -263 | mA

+Expander node is open unless otherwise noted.
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TYPE SN15 851
MONOSTABLE MULTIVIBRATOR

electrical characteristics (continued) at Vec = 5 V (unless otherwise noted)

PARAMETER FICORE TEST CONDITIONS MIN  MAX | UNIT
Current through internal B Caro
Irr timing resistor Ry 47 Vin =135V, T, =25° 0.4 0.75 mA
Short circuit current 48 Vipn =0, T, = 25°C and 0°C -0.8 mA
Isc at expander node or pin @ Vi, = 0, ‘T, = 75°C -0.75 mA
lec Supply current 49 Ty = 25°C 12 mA
lCC[max) Supply current at maximum Ve 50 Vee = 8V, Ty = 25°C 26.7 mA
switching characteristics, Vec = 5 V, Ta = 25°C
PARAMETER FIGURE TEST CONDITIONS MIN  MAX | UNIT
Propagation delay
ted(o) time to logical 0 level %0 ns
Propagation delay 54 R, = 300 @, C = 50 pF
todltl  time to logical 1 level 50 ns
t Pulse width 50 175 ns
T Expander nodes are open unless otherwise noted.
(See Note 1)
schematic External

Resistor
External
&Capac itor

<
@8

% Internal

VVV—
Az 4
AN—S
—ANN—Q

) ! )1 ' AAA Timing
I Ry Resistor
(See Note 2)
4

ou(r)wr@

e =
A e Y.
INPUTS{ c

YoRR R o

(See Note 3) GND

NOTES: 1. External resistor and capacitor may be used (as indicated above) between pins . , @ , und to control one-shot pulse width.
2. To use the internal timing resistor, connect pin to pin
3. Input sensitivity can be decreased by adding a capacitor from pm@ to ground.
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TYPE SN15 862
TRIPLE 3-INPUT NAND/NOR GATE

schematic (each gate)

1.75 k@ Vee Vee
N R FORONONONONOXO,
>
32k 6k 2
< <
OuUTPUT
*—0
o—i¢—
T ORORONONONOCRO
o—i¢— GND
5kQ
GND positive logic
Component values shown are inal. -0

6 = 3+4°5 8 = 9°10°11 12 = 12413

recommended operating conditions

Supply Voltage V.

Maximum Fan-Out From Each Output .

electrical characteristics at V¢ = 5 V
PARAMETER FISORE TEST CONDITIONS MIN  MAX | UNIT
&:;xgmznm, 0.45 v
A et N T I
;/::7155;/ Ly = 114 mA, os v
;/::: ;51(\:/ loag = —0.12 mA, iy y
Vaut(1) t:ﬁ::le l(o(f’fu :Z::I) 2 \T,An - (:;2cV' fosa = 012 A 2.6 v
;/:1: 705.25C Vo ligag) = —0.12 mA, 25 v
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TYPE SN15 862
TRIPLE 3-INPUT NAND/NOR GATE

electrical characteristics (continvued) at Vcc = 5 V (unless otherwise noted)

PARAMETER FIGURE TEST CONDITIONS MIN  MAX |UNIT
Logical 1 level input 4 Vin =4V, T, =25°Cand 0°C 5 1A
o) current V.= 4V, T, =75 10 Iy
Vin = 045V, Vg = 4V, R
Logical 0 level input Tp = 25°C and 0°C
linto)  current 5 V,, =05V, Vp =4V, 133 N
-1, m
T, = 75°C
Output reverse _ ao
IOU*(‘) current (off level) 6 Vour =5V, T, = 25°C 100 A
- Voy =0, T, = 25° 13 | mA
| Short-circuit 7 Vor =0, T, = 0°C -1.3 mA
os output current 5
Vi =0, T, =75 D125 | mA
Logical O level \
lecioy  supply current 8 T, = 25°C 12 mA
(all gates)
Logical 1 level supply
ICC(I) current at maximum 9 Vec = 8V, T, = 25°C 12 mA
Ve (all gates)

switching characteristics, V¢c = 5 V, Ta = 25°C

PARAMETER FIGURE TEST CONDITIONS MIN  MAX | UNIT
Propagation delay time _ Q _
tdl0) 1o logical 0 level I 10 %0 s
Propagation delay time _ K _
fod()) 4o logical 1 level Ry = 3.9k, €, = 30 pF 25 8o ns
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SERIES 15 830
SOLID CEXRGUIT® SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

d-c test circuits t

SN15 830, SN15832, SN15 844, SN15 830, SN15832, SN15 846, and SN15 862
SN15 846, and SN15 862

Vee

*~- — — OPEN{———:]
>-—— ——— ]
in©
1. Each input is tested separately.
FIGURE 1 — VW,M FIGURE 2 — Vw*m
SN15 830 and SN15 832 ) SN15 830, SN15 832, SN15 844,
SN15 846, and SN15 862
v Vee
<4 [o]
? .
in(1)
e
— 'Ioad Vi O]
— in
OPEN{:::: a OPEN
v out(1) 1 1
inx = d
_4_-J=. ‘ 1. Each input is tested separately.
FIGURE 3 — V_ FIGURE 4 —1,,,,
SN15 830, SN15832, SN15 844, SN15 830, SN15832, SN15 846, and SN15 862
SN15 846, and SN15 862
V,
Vee , (C)C

Vi —] lout(1)
{:_‘: OPEN OPEN{ i I
< | Vout
lin(o) 1 - *

1. Each input is tested separately.

FIGURE 5 — 1,

FIGURE 6 — I )

+ Arrows indicate actual direction of current flow.
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SERIES 15 830

SOLID CrRCUWRT® SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

d-c test circuifs?(coniinued)

SN15 830, SN15 832, SN15 846, and SN15 862 SN15 830,SN15 832,SN15 844,SN15 846,and SN15 862
Vee
I—L'cc(o)
Vee [ -
! J |
| - OPEN | ] OPEN |
OPENSQ  —Z 1 OPENS _Z
B LT |
— los I \ I
OPEN< — -+ > Vout | !
[p— ou
| s Ry 1 |
| | -7 oren e RNV
. L OPEN - £>--- OPEN i fo--- I
= = __ y; __ /
l 1 T- - T T- - I
| e ——— —————— - l
L _|NETWORK UNDERTEST
FIGURE 7 — i FIGURE 8 — Iccyy)
SN15 830, SN15 832, SN15 844, SN15 846,and SN15 862 SN15 831 v
Vee | OPEN T ce
L ec(v) S < l
r ——l OPENHC, Co @ Q Isink
! . T | Bt
| OPEN{--. OPEN | OPEN {:j OPEN | 5, 5 . ala
N ] L v
5 (0)
| 2 out
i l v =
OPEN =
| ———- D U S 1 | CLOCK INPUT |
o — CLOCK INPUT mrefommmg — — — o e e e e e
- N 3v
I OPEN{ T . OPEN OPEN \ OPEN | Vourace || le——sense TiME ——— =
| 7 fs- 1 }"' WAVEFORM ] t : ==Vcep(s)
fc—-7 {‘.__T_/ | [—— MOMENTARY GND RELEASE
I e PP R NS 1. Output Q is tested by grounding S, and applying a momen-
L_ NETWORK UNDER TEST | tary grognd to Q. 1 ;. is driven into Q.
e ) e — 2. Output Q is tested by grounding (, and applying ¢ momen-
= tary ground to Q. I, is driven into Q.
FIGURE 9 — Iccm FIGURE 10 —V v
SN15 831 SN15 831, SN15 845, and SN15 848
\ —
OPEN T cc S Tvcc
™ || S\ l RS S N\
Cn = = — =
C, C, b Q Q 'oad C, C, o q Q fload
——————QOICP ———— Q| CP
v, & S Sy . afa V10— S S .. aa
D D
V2 0— S2 {S2 Vour (1) v, 00— E S, S2 ./ Vout(1)
v | =L i
= Sp | =
CLOCK INPUT L.
CLOCK INPUT
CLOCK INPUT -—-Oj —————————————————— 3v
VOLTAGE | !‘—SENSE TIME ’._- —_-:0 CLOCK INPUT =g — = = — == = — = = e e e 3V
WAVEFORM I v VOLTAGE I b@——— SENSE TIME ———
}@——— MOMENTARY GND RELEASE WAVEFORM t —— - ()
1. Output Q is fested by applying V, to S, and S, simultane- . . .
R RN 1. Output Q is tested by grounding S, and S,, applying V, to
ously, applying V, to (, and C, individually, and loading Q. R
2. Output T is tested by applying V, to ¢, and C, simultane- b und!z fo Sp. and loading Q.
’ | 1ving V. 1o § i '1d' " ‘" d2' ding 0. 2. Output Q is tested by grounding C, and C,, applying V, to
ously, applying V, ‘o 1 “T‘ , individua y., and loading Q. Sp and V, to Co, and loading .
3. Momentary ground is applied fo output being fested,
FIGURE 11 — Vwm) FIGURE 12 — Voum)

+ Arrows indicate actual direction of current flow.
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SERIES 15 830

SOLID CERGUET® SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

d-c test circuitsf(continued)
SN15 831 SN15 831
OPEN b3
e \R 2 )
— Co OPEN cc
S C, ap— — N\ S 9
ofcp OPEN [ ‘
(1) Co __
Vin OPEN — 5, Q — Ca QpF—
s . Sp VepO—p—————Q|CP OPEN
2 2
— S Ql—
CLOCK ler(o) OPEN——? -l— ' Sp
o—z)
INPUT S, _l_
CLOCK INPUT =y — — — — — — ——— =3V < oren— =
VOLTAGE be——sEnSE TIME— — »
WAVEFORM 1 _—0
1.V, is applied to each input separately.
FIGURE 13 — 'cp‘o, FIGURE 14 — ICP(I)
SN15 831, SN15845 and SN15 848 SN15 831
Y V,
OPEN cC OPEN cc
S\ 2) ? | ropy S oy
|, C ; C
in(1) o _ in(0) D =
—_— Q— -— ) C2 Qt—
Vi cp OPEN Vin OPEN—OICP OPEN
QpF— Sp Sl QP
S S
o) 5, s, o)
OPEN'—9 ":L OPEN -l—
1.V, is applied to each input separately. 1. ¥, is applied to each input separately.
FIGURE 15 — 'in(l) FIGURE 16 — lin(o)
SN15 831 SN15 831 (line) SN15 845 and SN15 848 (lo)
[ ) Vee
Co Vee G G \
C, C a2 lin(0) c c S _ =
'in(\) Co L - 2 2 Q Q
. C < Q Vin O ———Q CP \
Vinoj __—OCP OPEN S' —JS‘ Q Q
$ s, Q- So L I
So Sob—4—S2 os
% I P S s L1 L
5o = oI B v
CLOCK V_ — - - - 3v
INPUT 4 CLOCK INPUT s — — = — = = = — — — — e = —
= VOLTAGE I(For lgg only — See Nofes_3_oni4g
CLOCK INPUT ey = e e o o e o o e = = 3v WAVEFORM -
VOLTAGE [ —_— 1. Logical O level input current at Cp is tested with Sp, S,, and Q grounded
WAVEFORM 1 SENSE TIME-- :0 and CP open.
1. G input diode is mlcd'by grounding S, nd S, and 2. Logical 0 level input current af Sp is tested with Cp, (z,and Q grounded
opplying ¥, 1o Cp and (P open.
. 3. Short-circuit output current at Q is tested by applying V. to Cp and Sp,
2. Sp input diode is fested by grounding C, and C, and grounding C; and C,, and applying clock input.
applying ¥, to Sy 4. Shori-circuit output current at Q is tested by applying V;  to Cp and Sp,
" : grounding S, and S,, and applying clock input.
FIGURE 17 — li,,m FIGURE 18 — lin(o) and I

t Arcows indicate actual direction of current flow.
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o SERIES 15 830
SOLID CERQGUIT SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

d-¢ test circuiis*(continued)

SN15 831, SN15 845, and SN15 848 SN15 831, SN15 845, and SN15 848

Vee Vee

lec(o) OPEN —$ lect)
—C, \ ' —1< \

OPEN { ——————)CP OPEN —Qcr OPEN

—s, S,

So

sy @ Q
—s, / ?l s, ——(])/ l

FIGURE 19 — ICC(o) FIGURE 20 — Iccm
SN15 833 SN15 833
I
inR
—_— ¢ lout Vin O——e———o]
OPEN { OPEN
I 1 v
1. Each input is tested separately. 1. Each input is tested separately.
FIGURE 21 -V, FIGURE 22 — Lar
SN15 833 SN15 844
Ve

s |
out R
— “ OPEN
OPEN

out

]

FIGURE 23 — I, FIGURE 24 — V)

+ Arrows indicate actual direction of current flow.
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SERIES 15 830 |
SQLID GERGUET" SEMICONDUCTOR NETWORKS

.
PARAMETER MEASUREMENT INFORMATION

d-c test circuits T (continued)

SN15 844 SN15 844
Vee
OPEN
1. Each input is tested separately.
FIGURE 25 — Iw*(,, FIGURE 26 — louf(‘)
SN15 845 and SN15 848 SN15 845 and SN15 848
Vee Vee
————] V3 o~
< \ T lgink V, © ‘C| L
Vl CD ‘&- CD -
] C2 Q 12 Q }—oreN
Ver O- dce . I Ver o sl ' gink
15 Q out(0) 1 Q —r—
> -(;1PEN M >
V. o 2. J T l $2 Vout(0)
= - =
v; © ___ﬁ v
CLOCK INPUT et e e o e o o e o o o o o 3v CLOCK INPUT ey o= o o o o o o e o s e om e 3V
VOLTAGE l@——— SENSE TIME — = = VOLTAGE l@—— SENSE TIME — — -
WAVEFORM T - —=0 WAVEFORM $ ——=—0
1. Inputs C; and C, are tested separately, 1. Inputs Sy and S, are tested separately.
FIGURE 27 — vouﬂo) FIGURE 28 —‘vom(o)
SN15845 and SN15 848 SN15 845 and SN15 848
- Vee Ve
cc
z {._J G \ 1 ? - G
& Co
O | —dC2 al— lce(r) Cp
Vin 0— —_— P }OPEN — tHee cp ap— OPEN
z (—5 Qf— P ~y Q
a Sp S
(o] —S2 So
¥ L . i
v = - - = ‘ =
cp [lo SmE——
P S—
Icpio)
1.V, is applied fo Sp or C; separately. 1. Ground is applied separately to C,,C, and Sp or to §, .S, and (p.
FIGURE 29 — ICP(o) FIGURE 30 — I

FArrows indicate actual direction of current flow.
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SERIES 15 830

SOLID GIRCUET" SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

d-c test circuits' (continued)

SN15845 and SN15 848

Vee
OPEN——J
G Cy \ & ?
0

QIE—(E)— C2 C2 J/ QpF—
Vin —Qc°P OPEN
v, S S QpF—
S2 S2 50
Vel | oren Y =

1. Each synchronous input is tested separately by applying V;  to input under
test and V, to the remaining gate input.

FIGURE 31 — ;o

[ Gl Vee
oy S rom Yo W ¢
lin(1) S
C C, |
— 2
Vin O ——QICP OPEN
Sl S] QR
) s
Vl (o 52 52 D
oL — — =9 L
Ver 0—— +
CLOCK INPUT my = e o ot e e e e oo e — 3v
VOLTAGE _
WAVEFORM llc— SENSE TIME——:o

SN15 845 and SN15 848

1. Cp input diode is tested by grounding S, and S,, and by applying V, to
Sp and V;, to Cp.
2. Sp input diode is tested by grounding C, and (,, and by applying V4 to
Cp and V; to Sp.
FIGURE 32 — 1,

—» ;.—t8<50ns

1. Output Q is tested by applying ¥y 10 C, V, to S, V3 to (, and Sp, ond
Iocding_(l.

2. Output Q is tested by applying ¥, to S, V, to C, V; to Cp and Sp, and
loading Q.

FIGURE 35 — V.,

SN15 845 and SN15 848 SN15 850
— c Vv, - VCC
cC
D
c, N J) ? —qc¢ \} _
I Co _ —_ TP el e [6)
‘l_l'io_) C2 C2 Q Q 7
Vin O ——QICP Vin O
—d's
SI r—-—-{ S‘ Q Q SD Q Q
Sp L. PT, VOUHO)
2% ° o L
Sp 9 -_-L L — =
= OPEN =
1. Output Q is tested b di i . .
1. Cp is tested with S, and S, grounded. in‘;P;. is tested by grounding C and Cp, applying V;, to Sp, and load
2. Sp is tested with C; and C, grounded. 2. Outpgt Q is tested by grounding § and Sp, applying V; to Cp. ond load-
ing Q.
FIGURE 33 — 'in(O) FIGURE 34 — Vwﬂo)
SN15 850 SN15 850
Ve
V3 o cc
REEEr=!
1 C =~
PT, b Q I
V2 M Lood, OPEN Ve
95\ liner _ —qc < ?
. s Qe 4 > _
PT . Vouf(l) v q PT2 Ql—
T * e ;
Viner L T L in I OPEN
Vs © l n 3 Qp—
_________ 5v l—c Sp
90% ¥ — Ly
I je—— SENSE TIME = — - = | =
Vinpr WAVEFORM | ¥(0%I 0

1. Input PTy is tested by grounding S and applying Vi, to PT,.
2. Input PT, is tested by grounding C and applying Vip 1o PT,.

FIGURE 36 — I, ,;

FArrows indicate actual direction of current flow.
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SERIES 15 830

SOLID GERCUIT® SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

d-c test circuifsT(conﬁnued)

1. Each resistor is tested separately.

FIGURE 39 — Iz

SN15 850 SN15 850
— = Vee
¢
lin(1) o
e PT. a
r - Vee Vi O 1 2 Qp—
- OPEN
linio Co S
) opeN —qPT2 af— PT; o
Vi O=— OPEN ; -_l_—
I Qf— L=
PT S0 o——————
OPEN —qg™ ! V.
1 _L InPT
L j 3 —— - - s - —— —— - 5V
- 90%") '
Vinpr WAVEFORM : IO%:‘_— SENSE TIME ——-o
[ 0
—»i M—t, <50 ns
1. Each asynchronous input is tested separately.
1. Each input is tested separately with all other inputs open-circuited. 2. When testing (p, ground S and apply V; oy to PT,.
3. When festing Spy ground C and apply V; pr to PT,.
FIGURE 37 — I, FIGURE 38 — I,y
SN15 850 SN15 850
I INTERNAL Y _ Vee
Vcc: RESISTORS : B
- Q -—qC \, 15 ?
C =
—dc é —dm > QFHQ los
PT Co 3 & —
__—o 2 a.
() -—
’ OPEN< s Q Q Loutn)
—ds N Q —PT
s ‘ o T Vour
— L) D L = 3
L =
\ =

1. When testing output Q ground Sp.
2, When testing output Q ground (p,.

FIGURE 40 — Iog and 1y,

SN15 850

P \,ccl'ccw)

—c N\

Cp Qb

R —— PT2

OPENﬁ _q

OPEN

iIH o

Sp
9

FIGURE 41 — g

SN15 850

OPEN
— dc

OPEN—(PT2

Vccl'cc(l)

S

OPEN—PTh
OPEN

4

FIGURE 42 — I,

OPEN

FArrows indicate actual direction of current flow.
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SERIES 15 830

SOLID GERGUIT® SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

d-c test circuits?(conﬁnued)

SN15 851
Vec
O%NT
@ Isin|<
OPEN ONE=-SHOT
lsink
1
\"
5V [ ] @ J-s 0 out(0)
1 l l

1. Output 0 is tested by applying ground separately to pins@ and and
loading output 0.

2. Output 1 is tested by applying 5V to pin@and loading output 1.
FIGURE 43 — Vwﬂo,

SN15 851
Vee
omNT
® load
OPEN 0
ONE-SHOT| |,
—
‘—'———T
Vouf(l)
svo— o |G (19
OPEN
it |

1. Output 0 is tested by applying 5V to pin@ and loading ovutput 0.
2. Output 1 is tested by applying ground to pin and loading output 1.

FIGURE 44 — V.

SN15 851
Vee
OPEN
@ |
| in(1) = o
V. — ONE-SHOT OPEN
in
1
9 10
©]D)
OPEN OPEN

1. Each input is tested separately.

FIGURE 45 — 1)

SN15 851
Vee
OPEN T
OPEN D)
lino o
ig ONE-SHOT OPEN

Vq 1

ey

OPEN_| OPEN

1. Each input is tested separately by applying V2 to input under fest and
V, fto the other input.

FIGURE 46 — I,

SN15 851

Vee
OPEN T

@

ONE-SHOT OPEN
1

Vino_———_—b_—@ @ .

IRt JOPEN

OPEN

-
—

FIGURE 47 — I,

SN15 851
Vee
Isc
Vv, .,_‘_—_[ T
in 1
0
OPEN { ONE-SHOT OPEN
) S
® ol®
OPEN | OPEN

FIGURE 48 — I

FArrows indicate actual direction of current flow.
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SERIES 15830 o
SOLID CLRGUIET SEMICONDUCTOR NETWORKS

PARAMETER "MEASUREMENT INFORMATION

d-c test circuits*(conﬁnued)

SN15 851 SN15 851
Veo Vee
'cclyc>
o OPEN o Tllcc(max)
OPEN @ OPEN 11
o b 0
ONE-SHOT OPEN ONE-SHOT OPEN
1 L 1
9 10 9) [6)Qg
O]T) 10J J_"‘H
L OPEN \ L open
FIGURE 49 —Icc FIGURE 50 — ¢ may

FArrows indicate actual direction of current flow.

switching characteristics

SN15 830, SN15 832, SN15 844, SN15 846, and SN15 862

VecQ INPUTT OuTPUT®
2kQ
(See Note 6)
Ry
|
S | b —
¢— — —i ( See Note W adms
PULSE 4
GENERATOR
(See Note 3) VE(total)
(See Note 2)
T —
TEST CIRCUIT
INPUT 1.5V
1.3V

' I

I |

|

t le - e
—*  pd(1) pd(0)

I bt —+— — — — Vout(1)
t

OUTPUT 1.5V 1.5V

VOLTAGE WAVEFORMS Vout(0)
NOTES: 1. Each gafe is tested separately.
2. All diodes are 1N916. Use sufficient 1N916 diodes to make Ve iy = 1.9 V 10 25V at 2 mA of current.
. The generator has the following characteristics:
Vour = 3V, 1, < 15ms, tp < 15 s, 1, = 300 ns, PRR = 1 MHz, I
4. The driving network is of the same type as the gate under test.

w

= 50 Q.

out

. Voltage values are with respect to network ground terminal.

o v

. When testing the SN15 844, connect the 2-k§) resistor as shown, omit all diodes, and connect resistor R, fo capacitor (l and output.

FIGURE 51 — GATE PROPAGATION DELAY
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o SERIES 15 830
SOLID CIRGUIT SEMICONDUCTOR NETWORKS

PARAMETER MEASUREMENT INFORMATION

switching characteristics (continued)

SN15 831, SN15 845, and SN15 848

INPUT VCC OUTPUT
? ¢ i
OPEN
l
Ry 2k
OPEN— C; N\ (5 )
Co ~
c, Q ——
PULSE P
s I
GENERATOR —(QJcp /(\( ee Note 4) J_Cl ! Ve(rotal) | (See Note 2)
(See Note 1) ~
s ~——
OPENﬂ 1 s Q O i |
s, ﬁ; J = =
1 == 4

20 pF )
OPEN P 1 VE(total)
! (See Note 2)
| I

TEST CIRCUIT

INPUT 1.5V 1.5V
[
!

OUTPUT 1.5V 1.5V

VOLTAGE WAVEFORMS

NOTES: 1. The generator has the following characteristics:
Vour =3V, 1. < 15ms, 1, < 15 ns, to = 300 ns, PRR = 1 MHz, 7, = 50 Q.
2. Ali diodes are 1N916. Use sufficient 1N916 diodes to make Veptotal) = 1.9V 1o 25V at 2 mA of current.
3. Voltage values are with respect to network ground terminal.

4. Test circuit shows loading when output Q is tested. When output Q is tested, loading is interchanged as indicated by the dotted lines.

FIGURE 52 — FLIP-FLOP PROPAGATION DELAY
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SERIES 15830 ®
SOLID QIIRGUIET SEMICONDUCTOR NETWORKS

switching characteristics (continued)

SN15 850
INPUT Vee OUTPUT
0o 1)
OPEN
|
Ry 2kQ
l__o C N\ (]) <
<o _
Q —
PT ==
PULSE 2 Y/s N —
GENERATOR ,(\ ee Note 4) —L—Cl v VE(otal)
(See Note 1) ‘ A - \ (See
o S Q ~ - ! Note 2)
q So = i
o -
i¢
| 1~ 20 pF ¥
OPEN P ¥ Ve(total)
! (See Note 2)
¥
TEST CIRCUIT
INPUT 1.5V 1.5v
| |
! [
R o
"'1 o pd(1) tod(0) —» e
( |
| | |
! |
OUTPUT 1.5V 1.5v

VOLTAGE WAVEFORMS

NOTES: 1. The generator has the following characteristics:
Vour = 3V 1 <05 ns, 1 < 15, to = 300 ns, PRR = 1 MHz, I, =~ 50 9.

out —

2. All diodes are IN916. Use sufficient IN916 diodes to make VF("M” = 1.9V to 2.5V ot 2 mA of current.
3. Voltage values are with respect to network ground ferminal.
4. Test circuit shows loading when output Q is tested. When output Q is tested, loading is interchanged as indicated by the dotted lines.

FIGURE 53 — PULSE-TRIGGERED BINARY PROPAGATION DELAY
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SERIES 15830
SOLID CIRCUET® SEMICONDUCTOR NETWORKS

switching characteristics (continued)

SN15 851
INPUT Vec  OUTPUT 1 OUTPUT 0
0o Q ?
OPEN l
Ry Ry
OPEN @ 9

PULSE 0
GENERATOR :
(SOQ NOfO -I) 1 ONE"SHOT

OPEN
1 49
(9 5 X10
\—v_/
OPEN * ¥ f
(o} * VF(.°,°|) CL J,k VE (1otal)
See Note 2) (See Note 2)
- g 3 I = =

TEST CIRCUIT

INPUT

OUTPUT 1

1.5v
OUTPUT 0 |
:"pd(o)n +
|

| — e ——..'
VOLTAGE WAVEFORMS
NOTES: 1. The generator has the following characteristics:
Vgen =3V, t, = 15ns, ty = 15 ns, o = 300 ns, PRR = 1 MHz, Z,, =~ 50 Q.

2. All diodes are IN916. Use sufficient 1N916 diodes to make anofal): 1.9V to 25V at 2 mA of current.
3. Voltage values are with respect to network ground termingl.

FIGURE 54 — MONOSTABLE MULTIVIBRATOR PROPAGATION DELAY AND PULSE WIDTH

Vin(

Vinio)

Voutln)

V out(o)

Voutti

out(O)
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SERIES 15 830
SOLID GCrRCUET® SEMICONDUCTOR NETWORKS®

|
MECHANICAL DATA

general
SOLID CIRCUIT semiconductor networks are metallic and are insulated from leads and circuit.
mounted in a glass-to-metal hermetically sealed, All Series 15830 networks are available with
welded package. Package body and leads are formed leads, insulator attached, and/or mounted
gold-plated F-15% glass-sealing alloy. Approxi- in a Mech-Pak carrier.
mate weight is 0.1 gram. All external surfaces are
OUTLINE DRAWING — SEMICONDUCTOR NETWORK WELDED PACKAGE
(0000,0,0,0 2
S1503 a‘a’s E o0
ors e, fSfSKSNSISNS
0.165 MIN.
(See Note @) DATE 0.050
_ CODE f '>‘ 0.035
L‘ ~ °€SD 0 0.250
t ___.prxxxx o= ost0 | o35
sost P SRS WSEL T O 3 o ot
0.250 REF. <. Lead spacing tolerance is =£0.015 at extremities and
7 v (o0 Nete o) 4. Leod commatinen avs Tovated whbin 0,005 of theie
1 true positions relative o body centerlines.
0013 T e. Not apeli«?blo in M«h-P.ak colvriu.
o015 _,4“-‘— %:—3 .,.L.m f. Symbolization denotes orientation of package.
00000 SIDE VIEWS

Falls within TO-84 dimensions

leads FORMED LEADS
0.004 R 0.250 MAX. 0.
Gold-plated F-15% leads require no addi- i — | casey
tional cleaning or processing when used in ¥
soldered or welded assembly. Formed leads L__7 0.500 : 0.010 (NOTE B) “.,
are available to facilitate planar mounting
of networks on flat circuit boards. Standard NOTES: Y a"'d""t'!“"!’)'l“ in u‘f":; o
. . . Not applicable in Mech-Pak Carrier.
lead Iength is 0.175 inch. Networks. can be ¢. Measured from center of lead to bottom of package where lead
removed from Mech-Pak carriers with lead emerges from body.
lengths up to 0.175 inch.
MECH-PAK DIMENSIONS
insulator e ou0

a.e2s

0.047 1A THRU
0.080 DIA x 43° COUNTERSINK
SOTH $tDEs

An insulator, secured to the back surface of
the package, permits mounting networks on
circuit boards which have conductors passing
beneath the package. The insulator is 0.0025
inch thick and has an insulation resistance
of greater than 10 megohms at 25°C.

[ PO 5 S

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 in-
definite periods.

‘L——'—_ - le 0030
NOTES: 1. All dimensions are nominal in inches unless otherwise specified.
2. Overall thickness is 0.175 and nestied height is 0.150 each.

i i i NO MECH-PAK MECH-PAK
ordering instructions A CARRIER AR
Variations in mechanical configuration of lead Length 0.175 Inch Not Applicable
semiconductor networks are identified by Formed Leads No [No |Yes | Yes [No | Mo | Yes | Yes
suffix numbers shown in a table at the right. Insulators No |Yes | No |Yes |No |Yes | No |Yes
> *Patented by Texas Instruments

#F-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally §3% iron, 29% nickel, ond 17% cobalt.

PRINTED IN U.S.A.
Tl 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

7040 IN ORDER TO IMPROVE DESIGN AND T0 SUPPLY THE BEST PRODUCT POSSIBLE.



SERIES 15 830N o
SOLID CTRGUIT SEMICONDUCTOR NETWORKS ' l

DIODE-TRANSISTOR-LOGIC SEMICONDUCTOR NETWORKS
IN
MOLDED PLUG-IN PACKAGES

%)
m
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=
m
©n
-
«
©
1]
[~]
4

description

Series 15 830N consists of the Series 15 830 general-purpose DTL circuits mounted within a 14-pin plastic
package and characterized for operation over the temperature range of 0°C to 75°C.

features

LOW SYSTEM COST

o multifunction gates offering low cost per logic function

o electrically designed specifically for monolithic integrated-circuit technology
® plug-in configuration ideal for flow-soldering techniques

@ pins on 100-mil grid spacings for industrial-type circuit-boards

PERFORMANCE

e high speed

o high d-c noise margins
o low power dissipation
® good fan-out capability

EASE OF DESIGN

e familiar logic configuration (DTL)

o single-ended output — dot-OR logic

o complete family for design flexibility
e single power supply

w
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-
m
=
z
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o
9
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)
w
(-
o~
0
2
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4
[}
<
m
F
[
m
=
-
0
o
o

specifications, logic symbols and terminal designations

Schematic diagrams, fan-out rules, maximum ratings, and electrical characteristics for Series 15 830N net-
works are identical to those of the corresponding Series 15 830 type numbers except for maximum propa-
gation delay timesi. Terminal designations for the Series 15 830N networks are shown in this data sheet.

mechanical data

Series 15 830N networks are mounted on a 14-lead frame and encapsulated within a plastic compound.
The compound will withstand soldering temperatures with no deformation, and circuit performance char-
acteristics remain stable when operated in high-humidity conditions.

NOTES: A. The true-position pin spacing is 0.100 between cen-
terlines. Each pin centerline is located within =0.010

o
3
]
S
2

Ax
of s true longitudinal position relative 1o pins POAODO®EG
ond 149 ) P B B e B v B e B e B
B. Al dimensions in inches unless otherwise noted.
0.093 R (NOMINAL) —ﬂz
0.110 (NOMINAL) ~——fut—wml
[ Sy WS gy SN gy SNy SAE By G J S |
02500010 OREOOGO
0.080 (NOMINAL)
| |~ 0.060 +0.005
Y ooz mmn ]
[ 0030 (NOMINAL) 0200 MAX  y [T
S50 | —seatnG runs—!—‘——- 0.033 MIN
‘ 0.125 MIN ‘*(n PLACES)
it SE—
I
[4— 0011 =0.003 F ol 0.018%0.003
! _"il (14 PLACES) (14 PLACES)
0.300 Py
[* =0010 zo010 T 0 U L
(7 PLACES) :

PIN SPACING
SEE NOTE A

FPatented by Texas Instruments
FMaximum todr and 1o4q for Series 15 830N are 5 ns higher than for Series 15830. The increase in the typical or median value is negligible.

°~ TEXAS INSTRUMENTS

INCORPORATED
SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 750]



SERIES 15 830N o
SOLID GIRGUIT" SEMICONDUCTOR NETWORKS

SN15 831N, SN15 845N, SN15 848N
MASTER-SLAVE FLIP-FLOPS

TRUTH TABLES

TOP VIEW
Yee NC G G S Q@ NC R-S MODE J-K MODE
Jula]fe]nlw][s]]s]_ y - P
1 L s]s[c]ca sfcia
r“ o o}l Xjofl X | Q@n 0| 0| Qn
C2 Co 0| X | X] 0} Qn 0|1 0
G X]of[o] X {an 110
» — X[ 0[X|0]an 1] 1] on
S2 Sp Q o0f X |1 1 0
L. O X| 0|1 1 0
—_I I._J 1 110 X |1
3 = - 1 1 ({X]0]1
] 2 3 4 S 6 1 1 1 1 1 Indeterminate
NC C°pP S S2 cb Q GND
NOTES: 1.1, = bit time before clock pulse.
positive logic 2. 4,4, = bit time affer clock pulse.
Low input to Sp sets Q to logical 1 3. X indicates that either a logical 1 or a logical 0 may be
present.
4. Logical 1 is more positive than logical 0.

5. For operation in the J-K mode connect S, to @, and G, to Q.

SN15 850N
PULSE-TRIGGERED BINARY

TRUTH TABLES

TOP VIEW
Ve So NC @ € NC NC _ SYNCHRONOUS ASYNCHRONOUS
4011 1 9 8 t, 4 DIRECT
W09 | PULSE INPUT ouTPuT INpUT | QUTPUT|
— I sijcler,jrT, [ Q Q Sy |G |Q Q@
ry 1{X[X]1 |Qn Qn 11 [Qn|Qn|
| =Cod P X[t [1[Xx[Qn [@n oj1]o |1
» T2 p— o1 ]o x| 0 1]0 1 |0
. TP o[x]o |1 | 0 o|lof1 |1
= so s 1 [o]lx|o jo 1
y _ﬂ X |[o|1]o o 1
0 |0 |0 |0 |Indeterminate
11213 [1all1s5(16(17[ NOTES:
1. X indicates that either a logical 1 or a logical 0 may be present.

Co NC  Q S al FT2 GND 2. Logical 1 is more positive than logical 0.

o - 3. Logical states shown for pulse inputs PT, and PT, indicate that a transition fo

positive logic that state has just occurred.

4. Truth tables reflect individual conditions at the inputs. Either direct input may be
used to inhibit its corresponding pulse input,

See asynchronous truth table
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SN15 830N, SN15 832N (BUFFER), SN15 844N (POWER)

DUAL 4-INPUT NAND/NOR GATES

SERIES 15 830N
SOLID QTRGUET"® SEMICONDUCTOR NETWORKS

Vee 2D 2C  2X

TOP VIEW

28

2A2Y

BENENEIE

L_‘_f
» _5"__

1i12113](4

5

6(]7

1A 1B X 1C

1D

1Y GND

positive logic
Y = ABCD

SN15 846N
QUADRUPLE 2-INPUT NAND/NOR GATE

Vec 4B 4A

TOP VIEW
4Y 38

3A  3Y

wl|u||2]{n

10

LH

» ~

11234

5

1

—

1A 18 1Y  2A

28

2Y GND

SN15 833N
DUAL 4-|NPUT_EXPANDER
TOP VIEW
NC 20 2C 2X 28 2A NC
R RERK 172 nilwps 81
=
L:DZ
vilefj3flelislefl|r
NC 1A 1B 1X 1C 1D GND
positive logic
X = ABCD
SN15 862N
TRIPLE 3-INPUT NAND/NOR GATE
TOP VIEW
Ve 1€ 1Y 3C 38 3A 3Y
ERRLNSRRER'AERINER RER ) 8!

»

[

|

[

3

4

[ 5

1

—

1A

1B

2A

28

2C 2Y GND

positive logic
Y = AB

positive logic

Y = ABC
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SERIES 15 830N
SOLID CERCGWET SEMICONDUCTOR NETWORKS

SN15 85IN
MONOSTABLE MULTIVIBRATOR
TOP VIEW
See Note 1
Vec. NC NC g N\ , NC
r_14_Jl3412 niyjwi{9i|8

b ONE-
SHOT,

ey - —
1l 2f|3{els(]6[]7?
0 X A B >dee GND
Note 2 !
NOTES: 1. Refer to the schematic diagram for using pins
@, , and @ to control one-shot pulse width.
2. Input sensitivity can be decreased by adding a
capacitor from pin @ to ground.

PRINTED IN U.S.A,

7504 TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



SOLID CIRCULZ® TYPE SN723 °
SEMICONDUCTOR NETWORKS GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER

SERIES 72 SEMICONDUCTOR-NETWORK GENERAL-PURPOSE AMPLIFIER
for application as

€TINS 3dAlL

e Comparator o Level Detector

o Differential Amplifier e Voltage Regulator

o Military & Industrial Control Systems e Analog-to-Digital Converters e Analog Computers

9961 HOYVW ‘6899 $-1@ "ON NI131Ing

" v
description <o
$7k0 27k L5kQ
The SN723, offering differential inputs and differential emitter- )}j'l
follower outputs, incorporates a resistance network in the emitters N
of the input stage to facilitate gain adjustment. From the wide INPUT § 2k 2kA —1. ,)
range of total resistance available, a particular value may be o8 1
selected by connecting the resistor-network pins in a configuration GAIN- L1 ®
X . . . . ' . CONTROL Kn ouTPUTS
which produces the desired gain. Maximum-gain configuration is NETWORK 10310 ®
. . D 0.55 [ka$$kn| &35
with pin O shorted to pin ®. ® K (L Sk
R . INPUTZ (D
The SN723, one of Texas Instruments Series 72 catalog line of GROUND ()
linear integrated circuits, offers higher reliability, lower cost, (CoMMmoN}

o

smaller size, and lower weight than equivalent discrete-compo-
FREQUENCY COMPENSATION

nent circuits. Each Series 72 device is a monolithic semiconductor
structure comprising diffused resistors and both n-p-n and p-n-p
transistors.

NOTE: Component values shown are nominal.
SCHEMATIC DIAGRAM

mechanical data ORDERING INSTRUCTIONS

The SN723 is mounted in a glass-to-metal hermetically sealed NO MECH-PAK CARRIER | MECH-PAK CARRIER
welded package meeting TO-84. Leads are gold-plated F-15% Lead Length 0.175 Inch Not Applicable
glass-sealing alloy. Approximate weight is 0.1 gram. All external Formed Leads | No [No | Yes | Yes [No | No |Yes| Yes
surfaces are metallic and are insulated from leads and circuit. Insulators No |Yes| No [ Yes [No | Yes|No | Yes
The SN723 is available with formed leads, insulator attached, Ordering None|-6 | -7 |-1 ([-2|-3 (-4 ]|-5
and/or mounted in a Mech-Pak carrier. See Ordering Instructions. Suffix
OUTLINE DRAWING — SEMICONDUCTOR NETWORK WELDED PACKAGE
0080000, L0
ofonenroES e ‘T—— 9013
0.175 REF. § § = Freauency rc.::.;zc_y
0.165 MIN. DATE 0050 tnput } ;"i’on Output GND Vear e Output
(see Note e 0050
) Yy P oo (ONONONONO;
2 TR0 ko150 510 0250
L eGumhse s [—T o
0.015 )2 ¢ (See Note e) |
0.005 MAX GLASS (é’.‘f’%o'ff’;, 'L_
14 PLACES L
o0 ~H, oz | 3%
(00 00 00 SIDE VIEWS
Falls within TO-84 dimensions
NOTES: a. All dmfensxom in inches. Gain-Control cc2 Goin-Control
b. All decimals +0.005 except as noted.
c. Lead spacing tolerance is =0.015 of extremities and
+0.005 ot package, nonaccumulative.
d. Lead centerlines are located within =0.005 of their
true positions relative to body centerlines.
e. Not applicable in Mech-Pak carsier.
f. Symbolization denotes orientation of package.

FPatented by Texas Instruments.

EF-15 is the ASTM designation for an iron-nickel-cobalt alloy containing mominally 53% iron, 24% nickel, and 17% cobalt.

° TEXAS INSTRUMENTS

INCORPORATED
SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

8001



TYPE SN723
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER

.

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

Supply Voltages (See Note 1): Vogy « « = ¢ v v v v 6 4 v v 4 4 e e e e e e e e e e e e .Y

VEC2 © ¢+ ¢ ¢ o o o o e e e e e e e e e e e e e e e e e e e . =15V
Differential Input Voltage . . . . . . . . . . . .t 0 i e e e e e e e e e e e e .. *bV
Input Voltage (Either Input, See Note 1) . . . . . . . . v & v v v ¢ v v v v e v v e v v v v *=10V
Duration of Short-Cireuit Output Current . . « . . & & © v« v v v v v v v v e e e e e e e e 5s
Continuous Total Power Dissipation at (or. below) 25°C Free-Air Temperature (SeeNote 2) . . . . . . . . . .300 mW
Operating Free-Air Temperature Range . . . . . . . . + . . « v +« « « « « « « « « . . 0°% to70°C

Storage Temperature Range . . . . . . . . . C e e e e e e e e s e e e e . e . .—65°C to 150°C
NOTES: 1. These voltage values are with respect to network ground.

2. Derate linearly to 220 mW at 70°C frea-air femperature at the rate of 1.8 mW/deg.

electrical characteristics at 25°C free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS$ MIN TYP MAX| UNIT

Vp,  Differential-input offset voltage 4 15 mY
DL omperators saticiont Tx = 0°C o 70°C 10 Vldeg
Yemo Common-mode output offset voltage 600 mV
lin Input current 6.5 LA
Ip,  Differential-input offset current 1 4 PA

Differential output, f = 1 ke/s 20 v
Yom Maximum peak-to-peak output voltage Differential output, f = 1 ke/s, 15

T, = 0°C 1o 70°C
Vemm Maximum common-mode input voltage *5

f=1kc/s 3000

f= 1ke/s, T, = 0°C 10 70°C 1250

f = 1ke/s, pins @ and ® open 120

f = 1 ke/s, pin (©) shorted to pin (®, .

pin (® open i 800

f = 1ke/s, pin @ shorted to pin G,
Ayp Differential voltage gain pins () and () open 440

f = 1 ke/s, pin () shorted to pin (),

pins () and (5) open 00

f = 1ke/s, pin ( shorted to pin ®, 620

pin (D) open
CMRR Common-mode rejection ratio f=1ke/s 80 dB
BW  Bandwidth (-3 dB) 60 150 ke/s
Z, Input impedance f= 1ke/s 4 10 kQ
Z,4+ Output impedance f=1kc/s 250 0
Py Total power dissipation 100 mwW

§Unless otherwise noted, test conditions are:
Veey = F12V, Vogp = —12V, Vp, applied, no external foading; pin () grounded, pin @ shorted to pin & , and pins @, @ , ® , -and @ open.
letter symbol and parameter definitions

Vo That d-c voltage which must be applied between the input terminals to obtain zero-differential-output voltage. The
application of this voltage balances the amplifier.

Vemo That d-c voltage level which exists between either output terminal and ground when the outputs are balanced.

kn The current into either input of the amplifier.

Iy The difference in the currents into the two input terminals when the output is balanced.

Yom The maximum peak-to-peak output voltage swing that can be obtained without clipping when the output is balanced.

Vemiv  The maximum common-mode voltage that can be impressed on the input terminals while maintaining differential
operation. .

CMRR The ratio of the differential-mode voltage gain to the common-mode voltage gain.

BW The range of frequencies within which the open-loop voltage gain is within 3 dB of the mid-frequency value.

z, The impedance between either input terminal and ground with the other input terminal a-c grounded and the output
balanced.

Z4 The impedance between the output terminal and ground when the output is balanced.
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TYPE SN723

GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER
|

TYPICAL CHARACTERISTICSS

INPUT CURRENT MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE
vs vs
FREE-AIR TEMPERATURE FREE~AIR TEMPERATURE
10 40 T T T
> Differential Output
L 35— f=1 ke/s
g
8 =
2 30
< \\ =
a
| —~—— 8 25
€ 6
5 \ $
O T 20
5 2
g 1
£ 4 g 15
l a
£ g
- E 0
x
2 P
| 5
3
o >0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Ta — Free-Air Temperature — °C Ta — Free~Air Temperature — °C
FIGURE 1 FIGURE 2
SINGLE-ENDED VOLTAGE GAIN DIFFERENTIAL VOLTAGE GAIN
vs : vs
FREQUENCY SUPPLY VOLTAGE
80 T TTITIM aed IEVINNN
— 1, = 25°C ccr = ~Vee?
o 70 f=1ke/s
el
| i =4000,__TA=25°C
£ 60 = 5
N O
8 i :
0
g° £ 3000
K3 N >
> —_
40 \\ 2
b 30 N £ 2000
© N (=)
€
& I
| 20 o 4
4 \ < 1000
< 0
0 \ 0
10 ke/s 100 ke/s 1 Mc/s 10 Mc/s 100 Mc/s 0 3 é 9 12
f — Frequency Supply Voltage — V
FIGURE 3 FIGURE 4

§Unless otherwise noted, fest conditions are:
Voo = +12V, Vgg, = 12V, Vp, applied, no external Idading; pin@grounded, pin@shoned to pin@, and pins@,@,@,@and@open.
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TYPE SN723

:GENERAI.-PURPO‘SE DIFFERENTIAL AMPLIFIER

|
TYPICAL CHARACTERISTICS§

DIFFERENTIAL VOLTAGE GAIN INPUT IMPEDANCE
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
5000 T 20 T
f=1kc/s f=1ke/s
.s 4000 c
V) ~ 15
ES | /
.‘g r— 8 /
S 3000 § "
> t— | ]
—_ \_\. Iy /
o o
= £ 10 =
c - L~
o s / )
£ 20 o /
3 00 -i-
|
1000
0 0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Tp — Free-Air Temperature — °C Tao — Free-Air Temperature — °C
FIGURE 5 FIGURE 6
OUTPUT IMPEDANCE TOTAL POWER DISSIPATION
vs vs
FREE-AIR TEMPERATURE FREE~AIR TEMPERATURE
400 ] 125
f=1ke/s
o Z 100
® §
- 2 75
g 2
£ a
:-Ei_ 200 g
3 £ 50
3]
| 2
3 100 I
N & 25
0 0
¢} 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Ta — Free-Air Temperature — °C Ta — Free~Air Temperature — °C
FIGURE 7 FIGURE 8
§Unless otherwise noted, fest conditions are:
Veoy = +12V, Voe, = =12V, Vp, applied, no external loading, pin (D) grounded, pin (D shorted to pin (&), and pins @, @, ®,® and @ open.

PRINTED IN U.S.A.

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
8004 IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



SOLID CIRGUIT®

SEMICONDUCTOR NETWORKS{

TYPE SN7231L

SERIES 72 SEMICONDUCTOR-NETWORK GENERAL-PURPOSE AMPLIFIER
for application as

e Comparator

o Differential Amplifier

o Level Detector

o Voltage Regulator

e Military & Industrial Control Systems e Analog-to-Digital Converters o

description

The SN7231L offers differential inputs and differential emitter-
follower outputs. Two stages of differential amplification are
used to provide high gain at frequencies up to 1 MHz. A high
degree of component matching, which assures stable operation
over the temperature range of 0°C to 70°C, is achieved by the
monolithic construction,

The SN7231L, one of Texas Instruments Series 72 catalog line of
linear integrated circuits, offers higher reliability, lower cost,
smaller size, and lower weight than equivalent discrete-compo-
nent circuits. Each Series 72 device is a monolithic semiconductor
structure comprising diffused resistors and both n-p-n and p-n-p
transistors.

mechanical data

(COMMON)

Veer (70

GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER

Analog Computers

7k $7ka

1.5kQ

INPUT |®-L

INPUT Z@T

Ground (6)

10
kQ

AN

< 10
3k

15 kQ
P

™ () ourrur

»—@ ouTPUT 2

15 kQ

5kg $1.7ka é

FREQUENCY COMPENSATION

NOTE: Component values shown are nominal.

SCHEMATIC DIAGRAM

The SN7231L package outline is same as JEDEC TO-100 except for diameter of standoff.

_ 0.500
MIN

> Je— o020

MAX

ALL LEADS INSULATED FROM CASE

r 0.230 TP

== — 0.160 MAX DIA
— oo
—— 0335 0.045
= _ - ogss 008
0.040 I‘ 6019 ons 0.028
0.010 0.016 DA
ALL DIMENSIONS ARE
IN INCHES

UNLESS OTHERWISE
SPECIFIED

BOTTOM VIEW

Vear

Veez
NC — NO {NTERNAL CONNECTION

absolute

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

Supply Voltages (See Note 1): Ve . 0 0 0 0 0 o &

Yecz « o+ o e e e
Differential Input Voltage . . e e e e e
Input Voltage (Either Input, See Nofe 'I) Ce e e e e
Duration of Short-Circuit Output Current . . e e e

Continuous Total Power Dissipation at (or below) 25°C Free-Alr Temperature (See Nofe 2)

Operating Free-Air Temperature Range
Storage Temperature Range . . . . . . . . .

NOTES: 1. These voltage values are with respect to network ground.
2. Derate linearly to 220 mW at 70°C free-air temperature at the rate of 1.8 mW/ deg.

‘FPatented by Texas Instruments

.

+15V

. . =15V
. *6V

. xlov

. 5s

. . 300 mW
0°C to 70°C

-—65°C to 150°C

ﬁ TEXAS INSTRUMENTS

INCORPORATED
SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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TYPE SN72311
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER
o

electrical characteristics at 25°C free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONSS MIN  TYP MAX]| UNIT

A Differential-input offset voltage 4 15) mv
Differential-input offset voltage — ° _ °

VBl emperature coefficient Tam = 70°C, Ty = 0°C 10 v/ deg
1 Vemo Common-mode output offset voltage 600 mV
| lin Inpuf current 6.5 uA
Iy Différenﬁukinpuf offset current 1 4| pA
Differential output, f — 1 kHz 20 v

Vom Maximum peak-to-peak output voltage | Differential output, f =1 kHz,

T, = 0°C1070°C 13
Vemiy Maximum common-mode input voltage +=5
Ayp Differential voltage gain Ry =500 f=1KkHz — 3000

R =509, f=1kHz, T, = 0°Cto70°C 1250
CMRR Common-mode rejection ratio Rg =509, f=1kHz 80 dB
BW  Bandwidth (-3 dB) 60 150 kHz
Z, Input impedance f=1kHz 4 1 kQ

Zf Ovutput impedance f=1kHz 250 Q

Pr Total power dissipation 100 mW

Sunless otherwise noted, test conditions are: Vegr = +12v, Vcea = —I12V, Vp, applied, no external loading and pin @ grounded.

letter symbol and parameter definitions
A\ That d-c voltage which must be applied between the input terminals to obtain zero-differential-output voltage. The
application of this voltage balances the amplifier.
avpi Temperature coefficient averaged over the specified temperature range and defined by the equation:

(Vo1 @ Tppy) — (Vpy @ Tyyy)

= Tam — Tatz)
Yemo That d-c voltage level which exists between either output terminal and ground when the outputs are balanced.
bin The current into either input of the amplifier.
Ioy The difference in the currents into the two input terminals when the output is balanced.
Vom The maximum peak-to-peak output voltage swing that can be obtained without clipping when the output is balanced.

Vemim The maximum common-mode voltage that can be impressed on the input terminals while maintaining differential

operation.

CMRR The ratio of the differential-mode voltage gain to the mode voltage gain.

BW The range of frequencies within which the open-loop voltage gain is within 3 dB of the mid-frequency value.

Z, The impedance between either input terminal and ground with the other input terminal a-c grounded and the output
balanced.

Z.+ The impedance between either output terminal and ground when the output is balanced.
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TYPE SN7231L
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER

TYPICAL CHARACTERISTICS S

INPUT CURRENT
vs

FREE-AIR TEMPERATURE

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE

Vs

FREE-AIR TEMPERATURE

10 40 T T T
>| Differential Output
= 1kH
0 35 z
g
° ;B 30
a
| \ OS 25
€ 6 ——]
[ [— ~
5 I 3
O T 20 ——
- 0
3 ¥
s
£ 4 g 15
| o
£ g
- E 10
3
2 3
| 5
$
0 >0
0 10 20 30 40 50 60 70 10 20 30 40 50 60 70
Tp — Free-Air Temperature — °C Ta — Free-Air Temperature — °C
FIGURE 1 FIGURE 2
SINGLE-ENDED VOLTAGE GAIN DIFFERENTIAL VOLTAGE GAIN
vs vs
FREQUENCY SUPPLY VOLTAGE
80 T TTTITT 5000 T
— 1, = 25°C Vear = -Vee2
o 70 f=1kHz
© — -0
[ il 4000 |— Ta = 25°C
c 60 P ‘5
2 (V]
K { :
o 50 ]
S 5 3000
K N >
> —
o 40 \\ 2
3 N\ £
& B g P
o 30 £ 2000
° a
i=
& |
[ 20 o 4
@ \\ < 1000
< 10
0 A 0
10 kHz 100 kHz 1 MHz 10 MHz 100 MHz 3 6 9 12
f — Frequency Supply Voltage — V
FIGURE 3 FIGURE 4
§Unless otherwise noted, test conditions are: Vegy = +12V, Voo = ~12°V, Vp, opplied, no external loading and pin@ grounded..
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TYPE SN72311L

GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER
|

TYPICAL CHARACTERISTICS §

DIFFERENTIAL VOLTAGE GAIN INPUT IMPEDANCE
vs Vs

FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE

5000 T 20 T
f=1kHz f=1kHz
.tE, 4000 o
(V] ~ 15
o | /
2 p— § /
< 3000 5 /
- ] 3
'9 [ ——— Q. //
= £ 70 =
g 5 /
[T Q.
b= C
£ 2000 3 "
N <
< NS
1000
0 0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
T, — Free-Air Temperature — °C Ta — Free-Air Temperature — °C
FIGURE 5 FIGURE 6

OUTPUT IMPEDANCE
VS

FREE-AIR TEMPERATURE

TOTAL POWER DISSIPATION
Vs

FREE-AIR TEMPERATURE

400 I 125
=1 kHz
o Z 100
| 300 I T ——
<
o S
3 g 75
a 2
£ 200 °
OD e 50
3
| 5
. -
2
N" 100 |
Q:_ 25
0 0
10 20 30 40 50 60 70 10 20 30 40 50 60 70
Ta — Free-Air Temperature — °C Ta — Free-Air Temperature — °C
FIGURE 7 FIGURE 8
§Unless otherwise noted, test conditions are: Vegy = +12V, Vee, = —12 V¥, Vp, applied, no external loading and pin (§)grounded,

PRINTED IN U.S.A.

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME

8008 IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.



SOLID CIRCUIT® TYPES SN724, SN7241 i
SEMICONDUCTOR NETWORKS GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

o -
SERIES 72 SEMICONDUCTOR-NETWORK GENERAIL-PURPOSE AMPLIFIERS €3
. ° mawn
for application as =
o fo * L] z N
o Buffer Amplifier o Differentiator e Integrator ox
. o . . [~ -4
e Multivibrator o Level Detector o Summing Amplifier %3
-
(-]
- 3
description -
=
O Veer %
Each of these networks is a general-purpose operational ampli- 5k x
fier consisting of two differential-gain stages and a single-ended 4.7k 4.7k v
emitter-follower output. The input stage utilizes Darlington-con- INVERTING &
nected n-p-n transistors for high input impedance. NPT NONIT@{JITNG
ouTPUT
The SN724 and SN724L, two of Texas Instruments Series 72
catalog line of linear integrated circuits, offers higher reliability, 18
lower cost, smaller size, and lower weight than equivalent discrete nkag | gloka
component circuits. Each Series 72 device is a monolithic semi- Veea
conductor structure comprising diffused resistors and both n-p-n jod )
and p-n-p transistors. GND (COMMON) ROLL-OFF

NOTE: Component values shown are nominal.

. SCHEMATIC DIAGRAM
mechanical data

SN724 ORDERING INSTRUCTIONS

NO MECH-PAK CARRIER|{ MECH-PAK CARRIER
Lead Length 0.175 Inch Not Applicable

The SN724 operational amplifier is mounted in a glass-to-metal
hermetically sealed welded package meeting 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 Formed Leads | No [No | Yes | Ves [No |No | Yes| Ves
leads and circuit. The SN724 is available with formed leads, Insulators No |Yes [ No [VYes |No |VYes| No | Yes
insulator attached, and/or mounted in a Mech-Pak carrier. See | Ordering None| -6 | -7 |- |2 -3 |-41-5
Ordering Instructions. Suffix
@®OOOO® TOP VIEW
4——_2-;:‘; — 0.050 Falls within TO-89 dimensions ROLL-OFF  OUTPUT
0027 REF. =] partarrenres 0% ] [ i Vee2 Vear
R
o | (SISIENE WEOEOOO
(?;L°i$"4> DATE 0.050 b—4 4§ .}
Y CODE P vos e
2158 o@ XXXXX 9s10 |- e NOTES: a. All dimensions in inch
x .. All dimensions in inches.
1 OA;‘O SNXXXX (s.eo'r:?,?a o) J o0 b. All decimals =-0.005 except as noted. [ —
¢. Lead spacing tolerance is =0.015 at extremities and NC NC__]
L(7(;0’5 MAX 0.250 REF. J__ =0.005 ot package, nonaccumulative. ] ¥ ¥
" GLASS I (See Note ¢) d. Lead centerlines are located within +0.005 of their
10 PLACES true positions relative to body centerlines. 1 @ @ @
e. Not applicable in Mech-Pak carrier. GND
o< 0005 f. Symbolization denotes orientation of package. NONINVERTING INVERTING
0.013 0.003 INPUT INPUT
100/0/0.0) o010 SIDE VIEWS N
OUTLINE DRAWING — SN724 NC = NO INTERNAL CONNECTIO!
The SN724L package outline is same as JEDEC TO-76 except for case height.
o1es  OUTLINE DRAWING — SN7241 BOTTOM VIEW
—o.,“*l o002 ROLL-OFF
o040 [0017 FELDIA
™ MAX. /— :
NONINVERTING
g f INPUT
0.335 0.370
0.305 DA S G335 DA oureut { (&) < @ GND
=
0.010 | l INVERTING
- = INPUT
0.040 [«—"M’,‘,’f—-l
DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED NC ~ NO INTERNAL CONNECTION

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

~ TEXAS INSTRUMENTS

INCORPORATED

SEMICONDUCTOR-COMPONENTS DIVISTON
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 8009



TYPES SN724, SN724L
GENERAL- PURPOSE OPERATIONAL AMPLIFIERS

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

Supply Voltages (See Note 1):Vee o v - .« v o . . . . . . . . . L . . . o o . . . . . . . +15VY

Veca . « o e e e e e e e e e e -15V
Differential Input Voltage . . . . . . . . . . . . . . . . o 0 0 e e e e e e e e e e w12y
Common-Mode Input Voltage . . . . . . . . .« . . . .+ . . ¢ . . 0 v e e e e e e ..o E=10Y
Operating Free-Air Temperature Range . . . . . . . . . . . . . « . . « « « . . . . . . 0° to70°C
Storage Temperature Range . . . . . . « + « . 4 4« 4 4« 4 e« 4« w o+ v . . .=65°C to 150°C

NOTE 1: Voltage values are with respect to network ground.

electrical characteristics at 25°C free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS§ MIN TYP  MAX | UNIT
15 mY
Vou Differential-input offset voltage T, = 0°C 10 70°C 0 v
@01 ramperatore costont o Ta = 0°C 1o 70%C 2 WV /deg
lin Input Current 110 500 nA
44 nA
Ips Differential-input offset current T, = 0°C' 18 nA
T, = 70°C 70 nA
f = 1ke/s, T, = 0°C 1o 70°C 8 \
f=1ke/s, 12 \'
i -to- k@ load,
VoM  Maximum peak-to-peak output voltage 10=Sl‘ k:/s’ Ty = 0°C 1o 70°C 6 v
10 kQ load,
f=1kess n
Vemiv Maximum common-mode input voltage +5
f = 1ke/s, T, = 0°C io 70°C 400
Ay Voltage gain f =1 ke/s 1200
CMRR Common-mode rejection ratio f = 1ke/s, T, = 0°C to 70°C 55 dB
BW Bandwidth (-3 dB) 60 140 ke/s
Z, Input impedance f=1ke/s 250 800 kQ
Z .t Output impedance f=1ke/s 300 Q
Pr Total power dissipation No input signal, no external load 120 mwW
§Unless otherwise noted fest conditions are: Voo = +12°V, Vec, = —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.

letter symbol and parameter definitions

Vo That d-c voltage which must be applied. between the input terminals to obtain zero-output voltage referenced to
ground. The application of this voltage balances the amplifier.

1
Ipy The difference in the currents into the two input terminals when the output is balanced.

in The current into either input of the amplifier.

Vowm The maximum peak-to-peak output voltage swing that can be obtained without clipping when the output is balqnced.

Vemiv  The maximum common-mode voltage that can be impressed on the input terminals while maintaining differential

operation.

CMRR The ratio of the differential-mode voltage gain to the common-mode voltage gain.

BW The range of frequencies within which the voltage gain is within 3 dB of the mid-frequency value.

z, The impedance between either input terminal and ground with the other input terminal a-c grounded and the output
balanced.

Z .t The impedance between the output terminal and ground when the output is balanced.
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TYPES SN724, SN724l
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS
|

TYPICAL CHARACTERISTICSS

INPUT CURRENT MAXIMUM PEAK-TO~PEAK OUTPUT VOLTAGE
vs vs
FREE-AIR TEMPERATURE LOAD RESISTANCE
160 15
> TH
140 o f=1ke/s
\K _g TA = 25°C
5
120 >
< ~N -
‘I: \ 210
1o S~ g )
o % /
5 @
80 <
pe N 2 /
i /
£ o
c E /
- 2
40 £
8
b3
20 | %
A
>§ ] {
0 0
0 10 20 30 40 50 60 70 0.1 0.4 1 4 10 40 100
Tao — Free-Air Temperature — °C Ry — Load Resistance —kQ
FIGURE 1 FIGURE 2

VOLTAGE GAIN

Vs

COMMON-MODE REJECTION RATIO

Vs

FREQUENCY
100 TTTT LU L1 O 041 R B S R R 4101 N A w B2 FREE-AIR TEMPERATURE
1 100 I
90 Ta = 25°C - f=1ke/s
B
80 I
R
% 70 57
I 5
£ 60 = %
i \—\6dB/Octove 8
)
Q 50 oz
3 :) o 50
= a 3
S 40 3
| \\< 12 dB/Octave é
>
< \ &
\ Y 25
20 |
18 dB/Octave P
oL
10 =
L\ ”
0 0
1 ke/s 10 ke/s 100 ke /s 1Mc/s  10Mc/s 100 Mc/s 0 10 20 30 40 50 60 70
f — Frequency Ta — Free-Air Temperature — °C
FIGURE 3 FIGURE 4
, §Unless otherwise noted test conditions are: Veey = + 12V, Voey = =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 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.
PRINTED IN U.S.A.
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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

O
o

E 3

7
>—1

e

®
o;
3
?1_ lusﬂ

al
=
L |

Veer

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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circuits packaging
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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.

0,078 /'}\o 075

r/w MAX \1
< /\\ :{o 050 MAX

=
e
PN

FLIP-CHANNEL-PAK

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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