
























































































































































































































































































































































































































































































































































logic 

J*=K*=l 
tn tn+ 1 

J K Q 
0 0 Qn 
0 1 0 
1 0 1 

1 1 Qn 

J=K=O 

tn tn+ 1 

J* K* Q 

0 0 Qn 
0 1 1 
1 0 0 
1 1 Qn 

TRUTH TABLES 

ADDITIONAL INPUT 
LOGIC COMBINATIONS 

t 
J K J* K* 
0 1 0 0 

1 0 0 0 

1 1 0 0 

0 1 0 1 

1 1 0 1 

1 0 1 0 

1 1 1 0 
1 0 0 1 
0 1 1 0 

In = Bit lime before clock pulse 

tn + 1 = Bit time after clock pulse 

tn+1 
Q 

Qn 

Qn 

Qn 

Qn 

Qn 

Qn 

Qn 
1 
0 

TYPE SN7300 
J·K FLIP·FLOP WITH PRESET 

Vee 

GND 

positive logic 

High input to preset sets Q to logical 1 

recommended operating conditions 
Supply Voltage, Vee . 3 v to 4 v 

.10 

.10 
20 to 150 nsec 

• 50 nsec 

Maximum Fan-out From Each Output Into Positive Loads, N + 
Maximum Fan-out From Each Output Into Negative Loads, N- . • 
Fall Time of Clock Pulse, tf(clock) . 

Minimum Width of Clock Pulse, tp(clock) . 

electrical characteristics (unless otherwise noted TA = O°C to 70°C, Vee = 3 v to 4 v) 
TEST 

TYP PARAMETER FIGURE TEST CONDITIONS MIN 

Input voltage required to Vee =3v 1.7 
Vinl1 ! ensure logical 1 at J, K, J*, 1 

K*, and preset inputs Vee=4 v 2.4 

Vin11 ! Input voltage required to Vec=3v 1.5 
2 

ensure logical 1 at clock input Vee=4v 2.2 

Input voltage required to 
Vin/Ol ensure logical 0 at J, K, J*, 1,2 0 

K*, preset, and clock inputs 

Vee=3 v, 
Logical 1 output voltage N+ =10 (lload=-5 mal 1.7 

V out/lI (off leveD 3 
Vee=4v, 
N+ =10 (1IOIIId=-B mal 2.6 

Vee=3 v, 
Logical 0 output voltage N-= 10 (lsink=2 mal 

VoutlO! (on leveD 3 
Vee=4v, 
N-=10 (I<i"" = 2 mal 

J, K, J*, K*, and preset Vin= 1.7 v 
lin input current 3 Vin =2.6 V 

Vin=1.7v 

lin Clock input current 3 Vin =2.4 V 

Vin =0.3 V 

Vce=3 v, N+ =N-=O, 
9 Toggle= 1 Mc, TA =25°C 

leelavl Average supply current 4 
Vee=4vl N+=N-=O, 
Toggle=l Mc, TA =25°C 13 

MAX UNIT 

3 V 

4 V 

3 v 

4 v 

0.4 v 

v 

v 

0.3 v 

0.3 v 
0.5 ma 
O.B ma 

1.25 ma 

2 ma 
-0.5 ma 

ma 

ma 
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TYPE SN7300 
J-K FLIP-FLOP WITH PRESET 

switching characteristics, T A = 25°C, Vee = 3.5 v, N + = N- = 0 

TEST 
PARAMETER FIGURE TEST CONDITIONS TYP MAX UNIT 

td Delay Time Clock Input: Vin =2.5 v, t f =20 nsec, 20 30 nsec 
tr Rise Time tp=500 nsec, f= 1 Me 20 45 nsee 
ts Storage Time 19 J, J*, K and K* Input: Vin=VCC 40 60 nsee 
t f Fall Time Preset Input: Vin= 0 25 40 nsee 

Time to Set a Logical 1: 
tset(1) J or K Clock Input: Vin =2.5 v, t f =20 nsee, 50 nsee 

J* or K* tp=500 nsee, f=l Mc 35 nsec 
Time to Set a Logical 0: 

20 J, J*, K or K* Input: Vin(1)=2.5 v, 
tset(O) J or K Vin(O) =0, tr=tf =50 nsec 40 nsee 

J* or K* 40 nsee 

tpreset Preset Time 21 
Clock Input: Vin=O 

55 nsee Preset Input: Vin =2.5 v, t f =50 nsee 

schematic 

LOGIC STEERING BISTABLE STEERING LOGIC 
SECTION SECTION SECTION SECTION SECTION 

r-----------T-------------T-------~---' 
I V~ I I 
I I I 
I I I 
I J* I I 
I 1 .5 k 1 k 1 k I 1 .5 k I 

I I I 
I I I 

I 
I 
I 
I 
I 
I 
I 

18k 25pfl 

I I 
I J I 
I I 
L _ __ L 

I 
I 
I 
I 

25 pf 

16k I 

5 pf 

2.5 k 

I GND PRESET I ______ ..1... _____________ ~ ____ _ 

CLOCK PULSE 

16k 
I 
I 

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

J*=K*=l 
tn tn+ 1 

J K Q 
0 0 Qn 
0 1 0 
1 0 1 

'--

1 1 Qn 

J=K=O 

tn tn+ I 
J* K* Q 

0 0 Qn 
0 1 1 
1 0 0 
1 1 Qn 

TRUTH TABLES 

TYPE SN7301 
J-K FLIP-FLOP WITH PRESET AND CLEAR 

ADDITIONAL INPUT 
Vee 

LOGIC COMBINATIONS 

t 
J K J* K* 

0 1 0 0 

1 0 0 0 

1 1 0 0 

0 1 0 1 

1 1 0 1 

1 0 1 0 

1 1 1 0 
1 0 0 1 
0 1 1 0 

tn = Bit time before dock pulse 

tn + 1 = Bit time after clock pulse 

tn+ I 
Q 

Qn 

Qn 

Qn 

Qn 

Qn 

Qn 

Qn 
1 
0 

@@@@@®® 

GND 
NC - No internal connection. 

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

recommended operating conditions 
Supply Voltage, Vee • 3 v to 4v 

.10 

. 10 
20 to 150 nsec 

. 50 nsec 

Maximum Fan-out From Each Output Into Positive Loads, N + 
Maximum Fan-out From Each Output Into Negative Loads, N- . 

Fall Time of Clock Pulse, tf(clock) . 

Minimum Width of Clock Pulse, tp(clock) . 

electrical characteristics (unless otherwise noted TA = O°C to 70°C, Vee = 3 v to 4 v) 
TEST 

TEST CONDITIONS TYP MAX PARAMETER FIGURE MIN 

Input voltage required to Vec=3 v 1.7 3 
Vinlll ensure logical 1 at J, K, J*, 1 

4 K*, preset, and clear inputs Vee=4v 2.4 

Input voltage required to Yce=3 v 1.5 3 
Vinlll 2 

ensure logical 1 at clock input Vec=4v 2.2 4 

Input voltage required to 
YinlO\ ensure logical 0 at J, K, J*, 1,2 0 0.4 

K*, preset, clock, and clear inputs 

Yee=3 v, 
Logical 1 output voltage N+ =10 (lload=-5 rna) 1.7 

Youtll \ {off leveD 3 
Vee=4vi 
N + = 10 (I load = -8 rna) 2.6 

Vee=3 v, 
Logical 0 output voltage N-= 10 (lsink =2 rna) 0.3 

YautlO\ (on leveD 3 
Yee=4v, 
N-= 10 (ldnlc=2 rna) 0.3 

J, K, J*, K*, preset, V;n=1.7 v 0.5 
lin 3 and clear input current Y;n=2.6 v 0.8 

Vin= 1.7 v 1.25 

lin Clock input current 3 Vin =2.4 V 2 
Vin =0.3 V -0.5 
Vec=3 v, N + =N-=O, 

9 Toggle=l Mc, TA =25°C 
leelav\ Average supply current 4 

Vee=4v, N+ =N-=O, 
Toggle=l Mc, TA =25°C 13 

UNIT 

V 

v 

V 

v 

V 

v 

v 

v 

V 

rna 
rna 
rna 

rna 
rna 

rna 

rna 
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6508 

TYPE SN7301 
J-K FLIP-FLOP WITH PRESET AND CLEAR 

switching characteristics, T A = 25°C, Vee = 3.5 v, N + = N- = 0 

TEST 
PARAMETER FIGURE TEST CONDITIONS TYP MAX UNIT 

'd Delay Time Clock Input: Yin = 2.5 v, 'f=20 nsec, 20 30 nsec 

'r Rise Time tp=500 nsec, f=l Mc 20 45 nsec 
ts Storage Time 19 ), )*, K and K* Input: Vin=VCC 40 60 nsec 
tf Fall Time Preset Input: Vin=O 25 40 nsec 

Clear Input: Yin = 0 
Time to Set a Logical 1: 

Clock Input: Vin =2.5 V, tset(1) J or K tf=20 nsec, 50 nsec 
J* or K* t p = 500 nsec, f = 1 Mc 35 nsec 

Time to Set a Logical 0: 
20 ), )*, K or K* Input: Vin(1 )=2.5 V, 

tsetlO) J or K VinlO) =0, tr=tf=50 nsec 40 nsec 
J* or K* 40 nsec 

tpreset Preset Time 21 
Clock Input: Vin=O 

55 Preset Input: Vin =2.5 v, t f =50 nsec nsec 

tclear Clear Time 21 
Clock Input: Vin=O 

75 nsec Clear Input: Vin =2.5 v, t f =50 nsec 

schematic 

LOGIC STEERING BISTABLE STEERING LOGIC 
SECTION SECTION SECTION SECTION SECTION 

r-----------T-------------I-------~---' 
I Vee I I 
I I I 
I I I 
I J* I I 
I 1.5 k 1 k I 1 .5 k I 

I I I 
I I I 

I 
I 
I 
I 
I 
I 
I 

25 pf I 
I 
I 

I 
I 
I 
I 
~-"IJ\j~--I 

25 pf Q 

5 pf 

2.5 k 

I I 
L ___ 1.. 

16k 6 k I 
______ ~LEAR _______ G~_~RESE~ ____ _ 

NOTES: a. Component values shown are nominal. 
b. Resistor values are in ohms. 

CLOCK PULSE 

I 
I 
I 

K 



logic 

J 

0 

0 

1 

1 

TRUTH TABLE 
EACH FLIP-FLOP 

tn 
K 

0 

1 

0 

1 

In=Bit lime before clock pulse 

In + 1 = Bil lime afler clock pulse 

tn+ 1 

Q 

Qn 

0 

1 

Qn 

TYPE SN7302 
DUAL J-K FLIP-FLOP WITH PRESET 

Vee 

®®@@®®(!) 

00CD0®®0 
GND 

positive logic 

High input to preset sets Q to logical 1 

recommended operating conditions 

Supply Voltage, Vee . 3 v to .4 v 
10 
10 

20 to 150 nsec 
. 50 nsec 

Maximum Fan-out From Each Output Into Positive loads, N + 
Maximum Fan-out From Each Output Into Negative loads, N- . 
Fall Time of Clock Pulse, tf(clock) . 
Minimum Width of Clock Pulse, tp(clock) . 

electrical characteristics (unless otherwise noted TA = O°C to 70°C, Vcc = 3 v to 4 v) 

PARAMETER 
TEST 

TEST CONDITIONS MIN TYP FIGURE 
Input voltage required to 

1 Vee =3.v 1.7 
Vi nil I ensure logical 1 at J, K, 

and preset inputs Vee=4v 2.4 

Vinlll 
Input voltage required to 2 Vcc=3 v 1.5 
ensure logical 1 at clock input Vcc=4V 2.2 
Input voltage required to 

VinlOI ensure logical 0 at J, K, preset, 
and clock inputs 

1,2 0 

Vcc=3 v, 

Voutlll Logical 1 output voltage N+ = 10 (1Ioad=-5 rna) 1.7 
(off level) 3 

Vcc=4 v, 
N + = 10 (I load = -8 rna) 2.6 

Vec=3 v, 

Voutlol Logical 0 output voltage N-= 10 (lsink =2 rna) 

(on level) 3 Vcc =4V, 
N-= 10 (lsink =2 rna) 

J, K, and preset 3 Vin -1.7 V 
lin input current Vin =2.6 V 

Vin -1.7 V 
lin Clock input current 3 Vin =2.4 V 

Vin =0.3 V 

Vcc=3 v, N+ =N-=O, 

ICClavi Average supply current Toggle= 1 Mc, TA =25OC 9 
(each flip-flop) .4 

Vcc =.4v, N+ =N-=O, 
Toggle= 1 Mc, TA =25°C 13 

MAX UNIT 

3 V 

4 V 

3 v 
4 v 

0.4 v 

v 

v 

0.3 v 

0.3 v 
0.5 rna 
0.8 rna 

1.25 rna 

2 rna 

-0.5 rna 

rna 

rna 
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TYPE SN7302 
DUAL J-K FLIP·FLOP WITH PRESET 

switching characteristics, TA = 25°C, Vee = 3.5 v, N+ = N- = 0 

PARAMETER 
TEST 

TEST CONDITIONS TYP MAX UNIT FIGURE 

td Delay Time Clock Input: Vin =2.5 v, t f =20 nsec, 20 30 nsec 
tr Rise Time tp=500 nsec, f= 1 Mc 20 45 nsec 
ts Storage Time 19 J and K Input: Vin=VCC 40 60 nsec 
t f Fall Time Preset Input: Yin = 0 25 40 nsec 

fsetlll 
Time fo Set a Logical 1: Clock Input: Vin =2.5 v, tf =20 nsec, 

50 J or K tp=500 nsec, f= 1 Mc nsec 

Time to Set a Logical 0: 
20 

J or K Input: Vinlll =2.5 v, 
tsetlol J or K Vin\OI=O, tr=tf =50 nsec 

40 nsec 

tpreset Preset Time 21 Clock Input: Vin=O 
75 nsec Preset Input: Vin =2.5 v, tf =50 nsec 

schematic (each flip-flop) 

6510 

LOGIC STEERING BISTABLE STEERING LOGIC 
SECTION SECTION SECTION SECTION SECTION ,-----------T-------------,-------·---, 

Vee I I I 

6k 

I 
I 
I 
I 
I 
I 
I 

18k 25pfl 

I I 
I J I 
I I 

1.5 k 

I 
I 
I 

I k 

25 pf 

I k 

Q 

I I I 
I I 
I I I I 1.5 k I I 
I I I 
I I I 

.-----+-""'"' 16k 

5 pf 

2.5 k 

" I 

8k 

I I 
16k I 

K 

L ___ L I GND PRESET I ______ -1... _______ . ______ ;.....L. ____ _ 

NOTES: a. Component values shown are nominal. 
b. Resistor values are in ohms. 

CLOCK PULSE 



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

logic 

J 

0 

0 

1 

1 

TRUTH TABLE 
EACH FLIP-FLOP 

tn 

K 

0 

1 

0 

1 

In = Bil lime before clock pulse 

I" + 1 = Bil lime after clock pulse 

tn+ 1 

Q 

Qn 

0 

1 

Qn 

Vee 

®@@®®®® 

CDCDCDCDCD®CD 
GND 

positive logic 
High input to preset sets Q to logical 1 

High input to clear sets Q1 and Q2 to logical 0 

recommended operating conditions 

Supply Voltage, Vee 3vto4v 

10 

10 

20 to 150 nsec 

. 50 nsec 

Maximum Fan-out From Each Output Into Positive Loads, N + 
Maximum Fan-out From Each Output Into Negative Loads, N­

Fall Time of Clock Pulse, tf(clockl . 

Minimum Width of Clock Pulse, tp(clockl 

electrical characteristics (unless otherwise noted TA = O°C to 70°C, Vee = 3 v to 4 v) 

PARAMETER 
TEST 

TEST CONDITIONS MIN TYP FIGURE 
Input voltage required to 

1 Vec =3v 1.7 Vinl1l ensure logical 1 at J, K, 
preset, and clear inputs Vee=4v 2.4 

Input voltage required to 2 Vec=3 v loS 
Vin/II ensure logical 1 at clock input Vec=4v 2.2 

Input voltage required to 

Vin/Ol ensure logical 0 at J, K, preset, 1,2 0 
clear, and clock inputs 

Vcc=3 v, 

Vout/II Logical 1 output voltage N+ =10 (Iload=-S rna) 1.7 
(off leveD 3 

Vee=4v, 
N + = 10 (I load = -8 rna) 2.6 

Vee=3v, 

V outlol Logical 0 output voltage N-= 10 (Isink=2 rna) 
(on leveD 3 

Vec=4v, 
N-= 10 (Isink=2 rna) 

J, K, and preset 3 Vin =1.7v 
lin input current Vi,,=2 .. 6 v 

Vin= 1.7 v 
lin Clock input current 3 Vin =2.4 V 

Vin =O.3 V 

Vin=l.7v 
lin Clear input current 3 

Vin =2.6 V 

Vec=3 v, N+ =N-=O, 

leelavl Average supply current Toggle=l Mc, TA =2SoC 9 
(each flip-flop) 4 

Vec=4 v, N+ =N-=O, 
Toggle=l Mc, TA =2SoC 13 

MAX UNIT 

3 V 

4 v 

3 V 

4 v 

0.4 v 

v 

v 

0.3 v 

0.3 v 

O.S rna 

0.8 rna 

2.S rna 

4 rna 

-1 rna 

1 rna 

1.6 rna 

rna 

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

switching characteristics, TA = 25°C, Vcc = 3.5 v, .N+ = N- = 0 

PARAMETER 
TEST 

TEST CONDITIONS TYP MAX UNIT 
FIGURE 

td Delay Time Clock Input: V in =2.5 v, tf =20 nsec, 20 30 nsec 

tr Rise Time tp=500 nsec, f= 1 Mc 20 45 nsec 

ts Storage Time 19 J and K Input: V in = Vee 40 60 nsec 
tf Fall Time Preset Input: V in = 0 25 40 nsec 

Clear Input: V in = 0 

tset" , 
Time to Set a Logical 1: Clock Input: Vin =2.5 v, tf =20 nsec, 

50 J or K tp=500 nsec, f= 1 Me nsec 

Time to Set a Logical 0: 
20 J or K Input: V inlll = 2.5 v, 

tset/O) J or K Vin(O' = 0, tr=tf =50 nsec 
40 nsec 

tpreset Preset Time 21 Clock Input: V in = 0 
75 nsec 

Preset Input: V in = 2.5 v, tf = 50 nsec 

tc1ear Clear Time 21 Clock Input: V in = 0 100 nsec Clear Input: V in = 2.5 v, tf = 50 nsec 

schematic (each flip-flop) 

LOGIC STEERING BISTABLE STEERING LOGIC 

6512 

SECTION SECTION SECTION SECTION SECTION 
'-~-;-I-------T-------------T-------T---' 

I 
I 
I 
I 
I 
I 
I 

18k 25pfl 

I I 
I J I 

1.5 k 

I 
I 
I 
I Q....-oIVV\,----.! 

1 k 

25 pf Q 

I 
I 
I 
I 
I 
I 

1.5 k 

5 pf 

2.5 k 

16k 6 k I 
______ ~~R _______ G~_!RESE~ ____ _ 

I I 
L ___ L 

NOTES: a. Component values shown are nominal. 
b. Resistor values are in ohms. 

CLOCK PULSE 

6k 



TYPE SN7310 
5-INPUT EXPANDABLE NAND/NOR GATE 

schematic 

- .... ----.---...... ~VCC 

OUTPUT 

INPUTS 

~~--~~~----~------~----~~GND 

NOTES: a. Component values shown are nominal 

b. Four SN7320 expanders may be fanned into one SN7310 to 
provide a total fan·in of 25. If expander is not used leave 
pin <D open. 

recommended operating conditions 
Supply Voltage, Vee 
Maximum Fan-out Into Positive Loads, N+ 

Maximum Fan-out Into Negative Loads, N-

Do not make external 
connection at pin <D 

Vee 

GND 

positive logic 

10=4-5-6-7-9-1 

electrical characteristics (unless otherwise noted T A = O°C to 70°C, Vee = 3 v to 4 v) 

PARAMETER 
TEST 

TEST CONDITIONS MIN TYP FIGURE 

Logical 1 input voltage required V!==e=3v 1.7 

Vinlll at all input terminals to ensure 5 
logical 0 (on leveD at output. Vee=4v 2.4 

Input voltage required at ex- Vee=3v 2.1 

VinlllX pander node (pin <D ) to ensure 8 
logical 0 (on leveD at output Vee=.o4V 2.9 

Logical 0 input voltage required 

Vin/Ol at any input terminal to ensure 6 0 
logical 1 (off leveD at output 

Input voltage required at ex- TA=OoC 0 

Vin/OIX pander node (pin <D ) to ensure 7 
logical 1 (ofileveD at output TA =70oC 0 

Vee=3 v, Vin =0 . .o4 v, 
1.7 

Voutlll 
Logical 1 output 

6 
N+ = 10 (1Ioad=-5 rna) 

voltage (off leveD Vee =4v, Vin=0 . .o4v, 
N+ = 10 (1Ioad=-8 rna) 2.6 

Vee=3v, Vin=1.7 v, 

V out/Ol 
Logical 0 output 

5 
N-= 10 (lsink = 2 rna) 

voltage (on leveD Vce=.o4 v, Vin =2.4 v, 
N-= 10 (lsink=2 rna) 

Characteristics continued next page. 

3 v to 4 v 

10 
10 

MAX UNIT 

3 V 

4 v 

3 v 

4 v 

0.4 v 

1.2 V 

1 v 

v 

v 

0.3 v 

0.3 v 
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TrPE SN7310 
5-INPUT EXPANDABLE NAND/NOR GATE 

electrical characteristics continued 

PARAMETER 
TEST 

TEST CONDITIONS MIN TYP MAX UNIT FIGURE 

lin Input current (each input) 6 
Vin =0.3 V, 

-0.2 ma 
N+ =N-=O 

Vcc=Vin=3 V, 

N+ =N-=O, 3.3 ma 

ICClonl On level supply current 9 
TA=25°C 

VCc=Vin=4 v, 
N+ =N-=O, 4.5 ma 
TA =25OC 
Vcc=3 v, Vin =0.3 v, 

1.2 ma 

ICCloff! Off level supply current 9 
N+ =N-=O, TA=25°C 
Vcc=4 v, Vin =0.3 v, 
N+ =N-=O, TA=25OC 1.6 ma 

TA=OoC 1.35 2.6 kn 
Rlleffl Rl Effective resistance 10 

TA =70oC 1.5 2.8 kn 

switching characteristics, TA = 25°C, Vee = 3.5 v, N- = 1 

PARAMETER TEST 
TEST CONDITIONS TYP MAX UNIT FIGURE 

td Delay Time 35 45 nsec 
tr Rise Time Input: Vin =2.5 v, f= 1 Mc, 40 50 nsec 
ts Storage Time 22 tp=500 nsec, tr=tf =20 nsec 25 45 nsec 
tf Fall Time 30 40 nsec 

tpd Propagation Delay Time 23 30 nsec 
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schematic (each gate) 

~-4------~~----~oVcc 

TYPE SN7311 
DUAL 5-INPUT NAND/NOR GATE 

Vee 

@@@®®®® 

OUTPUT 

INPUTS G)00CD0®0 
GND 

~-'--~--'--4--~-------'----~HJ GND 

Component values shown are nominal positive -logic 
9 = ~5-·-6-::--·-7-· -'8~.-1-0 13 = -1-·-2=--· -::-3-·-12-· -::-1--:4 

recommended operating conditions 
Supply Voltage, Vcc . 
Maximum Fan-out From Each Output Into Positive Loads, N+ 
Maximum Fan-out From Each Output Into Negative Loads, N- . . 

electrical characteristics (unless otherwise noted TA = O°C to 70°C, Vee = 3 v to 4v) 

PARAMETER TEST 
TEST CONDITIONS MIN TYP FIGURE 

Logical 1 input voltage re-
Ycc=3 v 1.7 quired at all input termi-Yinlll nals to logical 0 5 ensure 
Ycc=4v 2.4 (on leveD at output 

Logical 0 input voltage re-

YinlO! quired at any input termi· 6 0 
nal to ensure logical 1 (off 
leveD at output 

Ycc=3 v, Yin=0.4 v, 
1.7 

Logical 1 output N+ = 10 (1Ioad= -5 mal 
Youtlll voltage (off leveD 6 Ycc-4 v, Yin -0.4 v, 

N+ = 10 <I load = -8 mal 2.6 

Ycc=3 v, Yin =1.7 v, 

YoutlO! 
Log ica I 0 output 

5 
N-=10 (l sink =2 ma) 

voltage (on level> Ycc=4 v, Yin =2.4 v, 
N-=10 (l sink =2 mal 

'in Input current (each input) 6 Vin =0.3v, N+=N-=O 
YCC -Yin -3 v, N+ -N--O, 

3.3 

ICClon! 
On level supply 

9 
TA =25°C 

current (each gate) VCC -Yin-4 v, N+ -N--O, 
TA =25°C 4.5 

Vcc=3 v, Yin =0.3 v, 
1.2 

ICCloff! 
Off level supply 

9 
N+ =N-=O, TA =25°C 

current (each gate) Vcc=4 v, Yin =0.3 v, 
N+ =N-=O, TA=25OC 1.6 

switching characteristics, TA = 25°C, Vee = 3.5 v, N- = 1 

PARAMETER 
TEST 

TEST CONDITIONS TYP FIGURE 

td Delay Time 20 

tr Rise Time 
22 

Input: Vin =2.5 v, f= 1 Mc, 25 

ts Storage Time tp=500 nsec, tr =tf=20 nsec 25 
tf Fall Time 25 

tpd Propagation Delay Time 23 25 

3 v to 4 v 
10 
10 

MAX UNIT 

3 v 

4 v 

0.4 v 

v 

v 

0.3 v 

0.3 V 

-0.2 ma 

ma 

ma 

ma 

ma 

MAX UNIT 

30 nsec 
45 nsec 
45 nsec 
40 nsec 

nsec 
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TYPE SN7315 
lO-INPUT EXPANDABLE NAND/NOR GATE 

schematic Vee 

®®®®®00 
~-'------~----~OVcc 

OUTPUT 

INPUTS 

~~--+--4--"-"""""""'~-----+------+O GND CD CD CD CD ® ® 0 
NOTES: a. Component values shown are nominal. 

b. Three SN7320 expanders may be fanned into one SN7315 to provide 
a lotal fan-in of 25. If elfpander is not used leave pin (j) open. 

recommended operating conditions 
Supply Voltage, Vee 
Maximum Fan-out Into Positive Loads, N + 
Maximum Fan-out Into Negative loads, N-

GND 

positive logic 

9 = 1 • 2 . 3 . 5 . 6 • 7 • 8 • 12 • 13 . 14 

3 v to 4 v 
10 
10 

electrical characteristics (unless otherwise noted T A = OO( to 70°(, Vee = 3 v to 4 v) 

PARAMETER 
TEST 

TEST CONDITIONS MIN TYP MAX UNIT FIGURE 

Logical 1 input voltage required Vee=3 v 1.7 3 V 

Vinlll at all input terminals to ensure 5 
logical 0 {on leveD at output. Vee=4v 2.4 4 v 

Input voltage re(@ed at ex- Vec=3 v 2.1 3 V 

V inl1lX pander node (pin 1 Q ) to ensure 8 
logical 0 {on leveD at output ' Vee=4v 2.9 4 v 

Logical 0 input voltage required 

Vinlol at any input terminal to ensure 6 0 0.4 v 
logical 1 {off leveD at output 

Input voltage re~ed at ex- TA=OoC 0 1.2 V 

VinlolX pander node (pin 10 ) to ensure 7 
logical 1 {off leveD at output TA=700C 0 1 v 

Vee=3 v, Vin =0.4 v, 
1.7 v 

Voutlll 
logical 1 output 

6 
N+ = 10 (Iload=-5 rna) 

voltage {off leveD Vee=4 v, Vin=0.4 v, 
N + = 10 (I load =-8 rna) 2.6 v 

Vee=3v, Vin=1.7v, 
0.3 v 

V outlO) 
logical 0 output 

5 
N-= 10 (Isink=2 rna) 

voltage {on leveD Vee=4 V, Vin =2.4 V, 

N-= 10 (lsink =2 rna) 0.3 V 

lin Input current (each input) 6 
Vin =0.3 v, 

-0.2 N+=N-=O rna 

Vee=Vin=3 V, 

N+=N-=O, 3.3 rna 

leelon) On level supply current 9 
TA =25OC 

Vee=Vin=4 V, 

N+=N-=O, 4.5 rna 
TA =25°C 

Characteristics continued next page. 
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electrical characteristics continued 

PARAMETER 
TEST 

FIGURE 

ICCfoffl Off level supply current 9 

R1/effJ R1 Effective resistance 10 

TYPE SN7315 
lO-INPUT EXPANDABLE NAND/NOR GATE 

TEST CONDITIONS MIN TYP MAX UNIT 

Vcc=3 V, Vin =0.3 V, 
1.2 rna 

N+ =N-=O, TA=25°C 

Vcc=4 v, Vin =0.3 v, 1.6 rna 
N+ =N-=O, TA=25°C 
TA=OoC 1.35 2.6 kn 
TA=70oC 1.5 2.8 ko 

switching characteristics, TA = 25°e, V cc = 3.5 v, N- = 1 

PARAMETER 
TEST 

TEST CONDITIONS TYP MAX UNIT FIGURE 

td Delay Time 35 45 nsec 

tr Rise Time Input: Vin =2.5 v, f=l Mc, 40 50 nsec 

ts Storage Time 22 tp=500 nsec, tr=tf =20 nsec 25 45 nsec 
tf Fall Time 30 40 nsec 

tpd Propagation Delay Time 23 30 nsec 

TYPE SN7320 
5-INPUT EXPANDER 

schematic 

.---...... - ..... - ..... - ..... -oOUTPUTt 

INPUTS 

~--~--~---4----~oGND CDCDCD0® 
GND 

t Connect output to expander node of SH7310 (pin CD) or SN7315 (pin @), Do not make external connection at 

pins@,@, or 0. 
positive logic 

1 = 4 • 5 • 6 • 7 • 10 

electrical characteristics (unless otherwise noted T A = ooe to 700 e, V cc = 3 v to 4 v) 

PARAMETER 
TEST 

TEST CONDITIONS MIN MAX UNIT FIGURE 

lin Input Current (each input) 11 Vin =O.3 V -0.2 rna 

Expander node output Vcc=4 v, Vin =0.3 v, TA=OoC 1.2 v 
V out(O)X voltage {off leveD with 11 

logical 0 at any input Vcc=4 v, Vin =0.3 v,TA =70oC 1 v 

Expander node output. Vcc=3 v, Vin= 1.7 v 2.1 v 
Vout(1)X voltage (on leve/) with 12 

logical 1 at all inputs Vcc=4 v, Vin =2.6 V 2.9 v 

NOTES: The SN7320 Vin(1I and Vin(O) limits are the some 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. 
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TYPE SN7330 
DUAL 3-INPUT NAND/NOR GATE 

schematic (each gate) 

Vee 

OUTPUT 

INPUTS 

"--...... 1--................ ---.... --..... <1 GND 
GND 

Component values shown are nominal 

positive logic 

10 = 1 • 2 • 9-

recommended operating conditions 
Supply Voltage, Vee . 
Maximum Fan-out From Each Output Into Positive Loads, N + 
Maximum Fari-out From Each Output Into Negative Loads, N- . 

electrical characteristics (unless otherwise noted TA = ooe to 700 e, Vee = 3 v to 4v) 

PARAMETER 
TEST 

TEST CONDITIONS MIN TYP FIGURE 

Logical 1 input voltage re-
Vee=3v 1.7 quired at all input termi-

Vinl11 nals to logical 0 5 ensure 
Vee=4v 2.4 (on leveD at output 

Logical 0 input voltage re-

Vinlol 
quired at any input termi. 6 0 
nal to ensure logical 1 (off 
leveD at output 

~ 
Vce=3 v, Vin =0.4 v, 

1.7 
Logical 1 output N+ = 10 <I'oad= -5 mal 

Voutlll voltage (off leveD 6 Vee-4 V, Vin -0.4 v, 
N+ =10 (l'oad=-8 mal 2.6 

Vee=3 v, Vin -1.7 v, 
Logical 0 output N-= 10 (lsink =2 mal 

Voutlol voltage (on level> 5 Vce=4 v, Vin =2.4 v, 
N-= 10 (lsink =2 mal 

lin Input current (each input) 6 Vin =0.3 v, N+ =N-=O 

Vee=Vin=3 v, N+ =N-=O, 
3.3 

On level supply TA =25°C 
leelonl current (each gate) 9 Vee-Vin-4v, N+ -N--O, 

TA =25°C 4.5 

Vee-3 v, Vin -0.3 v, 
1.2 

Off level supply N+=N-=O, TA =25OC 
Iceloffl current (each gate) 9 Vec=4 v, Vin =0.3 v, 

N+ =N-=O, TA =25OC 1.6 

switching characteristics, TA = 25°e, Vee = 3.5 v, N- = 1 

PARAMETER 
TEST 

TEST CONDITIONS TYP FIGURE 

td Delay Time 20 
tr Rise Time 

22 
Input: Vin =2.5 v, f=l Mc, 25 

ts Storage Time tp=500 nsec, tr=tf=20 nsec 25 
tf Fall Time 25 

tpd Propagation Delay Time 23 25 
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. 3 v to 4 v 
10 
10 

MAX UNIT 

3 v 

4 v 

0.4 V 

v 

v 

0.3 V 

0.3 v 

-0.2 ma 

ma 

ma 

ma 

ma 

MAX UNIT 

30 nsec 
45 nsec 
45 nsec 
40 nsec 

nsec 



TYPE SN7331 
TRIPLE 3-INPUT NAND/NOR GATE 

schematic (each gate) 

Vee 

@@@®®®® 

OUTPUT 

INPUTS 

G)CDG)00®CD 
\.-...... - ...... --4~--~.----~ GND GND 

Component values shown are nominal. 
positive logic 

recommended operating conditions 
Supply Voltage, Vee • . . . 
Maximum Fan-out From Each Output Into Positive Loads, N + . 
Maximum Fan-out From Each Output Into Negative Loads, N- . 

electrical characteristics (unless otherwise noted TA = GOC to 70°C, Vce = 3 v to 4v) 

PARAMETER 
TEST 

TEST CONDITIONS MIN TYP FIGURE 

Logical 1 input voltage re-
Vee=3v 1.7 quired at all input termi-

Vin/11 5 
nals to ensure logical 0 Vee=4v 2.4 
{on leveD at output 

Logical 0 input voltage re-' 

Yin/OJ 
quired at any input termi· 6 0 
nal to ensure logical 1 (off 
leveD at output 

Vee-3 v, Vin -0.4 v, 
1.7 

Logical 1 output N+ = 10 (1Ioad=-5 ma) 
Vout/l! voltage (off level> 6 Vee-4 v, Vin -0.4 v, 

N + = 10 (Iload=-8 ma) 2.6 

Vcc=3v, Vin =1.7v, 

Logical 0 output N-= 10 (lsink =2 ma) 
Vout/O! voltage {on leveD 5 Vce=4 v, Vin =2.4 v, 

N-=10 (lsink=2 ma) 

lin Input current (each input) 6 Vin=0.3 v, N+ =N-=O 

Vce-Vin-3 v, N+ -N--O, 
3.3 

On level supply TA=25OC 
Icc/on! current (each gate) 9 Vee -Vin -4v, N+ -N--O, 

TA =25°C 4.5 

Vee -·3 v, Vin -0.3 v, 
1.2 

ICC/off! 
Off level supply 

9 
N+ =N-=O, TA =25OC 

current (each gate) Vee=4 v, Vin =0.3 v, 
N+ =N-=O, TA =25OC 1.6 

switching characteristics, T A = 25 °c, Vee = 3.5 v, N- == 1 

PARAMETER 
TEST 

TEST CONDITIONS TYP FIGURE 

td Delay Time 20 

tr Rise Time 
22 

Input: Vin=2.5 v, f= 1 Mc, 25 

ts Storage Time tp=500 nsec, tr=tf =20 nsec 25 
tf Fall Time 25 

tpd Propagation Delay Time 23 25 

• 3 v to 4 v 
10 
10 

MAX UNIT 

3 v 

4 v 

0.4 v 

v 

v 

0.3 v 

0.3 V 

-0.2 ma 

ma 

ma 

ma 

ma 

MAX UNIT 

30 nsec 
45 nsec 
45 nsec 
40 nsec 

nsec 
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TYPE SN7350 
QUADRUPLE INVERTER/DRIVER 

schematic (each inverter) 

r----..... -u vee 
Vee 

25 pf 

3kO 
OUTPUT 

INPUT~--~~~-4---+--~ 

-----~lJ GND 
GND 

Component values shown are nominal positive log,ic 

recommended operating conditions 
Supply Voltage, Vee . 

6 = 5 

7 = 4 

Maximum Fan-out From Each Output Into Positive Loads, N + 
Maximum Fan-out From Each Output Into Negative Loads, N- . 

electrical characteristics (unless otherwise noted T A = OOC to 70°C, Vee = 3 v to 4 v) 

PARAMETER TEST 
TEST CONDITIONS MIN TYP 

FIGURE 
logical 1 input voltage 

Vec=3 v 1.7 
Vinlll 

required to ensure 13 
logical o (on leveD 
at output Vce=4 v 2.4 

logical 0 input voltage 

Vinlol 
required to ensure 

13 0 logical 1 (off leveD 
at output 

Vee=3 v, Vin =0.4 v, 1.7 

Voutfll 
logical 1 output 

13 
N+ = 10 (lload=-5 rna) 

voltage (off leveD Vee=4 v, Vin =0.4 v, 
N+=10 (1Ioad=-8 rna) 

2.6 

Vee=3 v, Vin= 1.7 v, 

Voutlol 
logical 0 output 13 

N-=10 (lsink=2 rna) 
voltage (on leveD Vee=4 v, Vin =2.4 v, 

N-= 10 (l sink =2 rna) 

lin Input current 13 
Vee-3 v, Vin= 1.7 v, N +=N-=O\ 
Vee=4v, Vin =2.6v, N+=N-=O 

Vee=Vin=3 v, N+ =N-=O, , 3.3 
leelonl On level supply 13 

TA =25°C 
current (each inverter) Vee=Vin=4 v, N+ =N-=O, 

TA=25OC 4.5 

switching characteristics, T A = 25°(, Vee = 3.5 v, N- = 1 

PARAMETER TEST TEST CONDITIONS TYP 
FIGURE 

td Delay Time 20 
tr Rise Time 'nput: Vin =2.5 v, f= 1 Mc, 25 
ts Storage Time 22 tp=500 nsec, tr=tf =20 osee 25 
t f Fall Time 25 

tpd Propagation Delay Time 23 25 
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9 = 2 

10 = 1 

3 v to 4 v 
10 
10 

MAX UNIT 

3 V 

4 v 

0.4 v 

v 

v 

0.3 v 
-
0.3 v 

1 rna 

1.6 rna 

rna 

rna 

MAX UNIT 

30 nsec 
45 nsec 
45 nsec 
40 nsec 

nsec 



TYPE SN7360 
QUADRUPLE 2-INPUT NAND/NOR GATE 

schematic (each gate) 

Vee 

~-'------------~~Vcc 

OUTPUT 

INPUTS 

(DG)CD00@<D 
GND 

~----4-------~----~GGND 

Component values shown are nominal 
positive logic 

2 = 1-3 6 = 5 • 7 8 = 9 • 10 14 = 12 • 13 

recommended operating conditions 
Supply Voltage, V cc . 
Maximum Fan-out From Each Output Into Positive Loads, N + 
Maximum Fan-out From Each Output Into Negative Loads, N- . 

electrical characteristics (unless otherwise noted TA = ooe to 700 e, Vce = 3 v to 4v) 

PARAMETER TEST 
TEST CONDITIONS MIN TYP FIGURE 

Logical 1 input voltage re-
Vcc=3v 1.7 quired at all input termi-

Vinlll no Is to ensure· logical 0 5 

(on leveD at output Vcc=4v 2.4 

Logical 0 input voltage re-

Vinlol 
quired at any input termi· 6 0 
nal to ensure logical 1 (off 
leveD at output 

Vcc-3 v, Vin -0.4 v, 
1.7 

Logical 1 output N+=10 (l'OIId=-5 rna) 
Voutlll voltage (off level) 6 Vcc-4v, Vin -0.4v, 

N + = 10 (I'OIId=-8 rna) 2.6 

Vcc=3v, Vin =1.7 v, 
Logical 0 output N-= 10 (lsink =2 mal 

Voutlol voltage (on level) 5 Vcc=4 v, Vin=2.4 v, 
N-= 10 (lsink=2 mal 

lin Input current (each input) 6 Vin =0.3 v, N+ =N-=O 

VCC-Vin-3 v, N+ -N--O, 
3.3 

On level supply TA =25OC 
ICClonl current (each gate) 9 VCC-Vin-4v, N+-N-=O, 

TA =25OC 4.5 

Vcc-3 V, Vin -0.3 v, 
1.2 

ICCloffl 
Off level supply 

9 
N+=N-=O, TA =25OC 

current (each gate) Vcc=4 v, Vin=0.3 V, 

N+ =N-=O, TA =25°C 1.6 

switching characteristics, TA = 25°e, Vee = 3.5 v, N- = 1 

PARAMETER 
TEST 

TEST CONDITIONS TYP FIGURE 

td Delay Time 20 

tr Rise Time 
22 

Input: Vin=2.5 v, f= 1 Me, 25 

ts Storage Time tp=500 nsee, tr=tf=20 nsee 25 
t f Fall Time 25 

tpd Propagation Delay Time 23 25 

. 3 v to 4 v 
10 
10 

MAX UNIT 

3 V 

4 v 

0.4 V 

v 

v 

0.3 v 

0.3 V 

-0.2 ma 

ma 

ma 

ma 

ma 

MAX UNIT 

30 nsec 
45 nsec 
45 nsec 
40 nsee 

nsec 
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TYPE SN7370 
DUAL AND-OR-INVERT GATE 

schematic (each gate) Vee 

@@®®®®0 

INPUTS 

OUTPUT 

INPUTS 

~--~L-----~~--~----4HOGND 
CD000®®CD 

GND 
NC - No internal connection. 

Component values shown are nominal 
positive logic 

------------ ------------
7 = (5 • 10) + (8 • 9) 14 = (1 • 2) + (3 • 12) 

recommended operating conditions 
Supply Voltage, Vee • 
Maximum Fan-out From Each Output Into Positive Loads, N + 
Maximum Fan-out From Each Output Into Negative Loads, N- . 

electrical characteristics (unless otherwise noted T A = OO( to 70°(, V ce = 3 v to 4 v) 

PARAMETER 
TEST 

TEST CONDITIONS MIN TYP MAX 
FIGURE 

Logical 1 input voltage Vee=3 v 1.7 3 
required at both input 

VinlOl terminals of either AND 14 
section to ensure logical 0 
(on level) at output Vce=4 v 2.4 4 

Logical 0 input voltage 

Vinlll 
required at one input 
terminal of each AND 15 0 0.4 
section to ensure logical 1 
(off level) at output 

Vce=3 V, Vin =0.4 V, 1.7 
Voutlll Logical 1 output 

15 
N+ = 10 (/, .... d=-5 ma) 

voltage (off leve/) Vec=4 v, Vin=OA v, 2.6 
N+ =10 (/'""r/=-8 ma) 
Vee=3v, Vin=1.7 v, 0.3 

Voutlol Logical 0 output 
14 

N-= 10 (I.inlc = 2 ma) 
voltage (on leve/) Vcc=4 v~ Vin =2.4 V, 0.3 

N-= 10 (I.inlc=2 mal 
Ion Input current (each input) 15 Von=0.3 v, N+ =N-=O -0.2 

Vec=Vin=3 v, N+ =N-=O, 3.3 
leclonl On level supply 

14 
TA =25°C 

current (each gate) VCC=Vin=4 v, N+ =N-=O, 4.5 
TA =25°C 

Vcc=3 V, Vin=0.3 V, 1.2 
ICCloffl Off level supply 

15 
N+ =N-=O, TA =25°C 

current (each gate) Vcc=4 v, Vin =0.3 v, 1.6 
N+ =N-=O, T ... =25°C 

switching characteristics, TA = 25°(, Vee = 3.5 v, N- = 1 

PARAMETER 
TEST 

TEST CONDITIONS TYP MAX FIGURE 

td Delay Time 30 60 
tr Rise Time 

22 
Input: Vin =2.5 v, f= 1 Mc, 30 60 

ts Storage Time tp=500 nsec, tr=tf=20 nsec 100 200 
tf Fall Time 100 200 

tpd Propagation Delay Time 23 65 
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3 v to 4 v 
10 
10 

UNIT 

v 

v 

V 

V 

v 

V 

v 

ma 

ma 

ma 

ma 

ma 

UNIT 

nsec 
nsec 
nsec 
nsec 

nsec 



TYPE SN7380 
ONE-SHOT MONOSTABLE MUL TIVIBRATOR 

logic 

TRUTH TABLE OUTPUT Vee 

positive logic ®®(DCD0 
T T* 

OUTPUT 
tn tn+1 tn tn+1 
1 1 .. .. INHIBITED (logical 1) 

.. .. 0 0 INHIBITED (logical 1) 

0 0 1 0 ONE-SHOT (logical Ofar tp nsec) 

0 1 1 1 ONE-SHOT (logical 0 for tp nseC> 

tn = bit time before change in input levels 

tn + 1 = bit time after change in input levels 

recommended operating conditions 
Supply Voltage, Vee 
Maximum Fan-out Into Positive Loads, N+ 
Maximum Fan-out Into Negative Loads, N- . 
Minimum Set-Up Time, tset.up t 

GND 

electrical characteristics (unless otherwise noted T A = OOC to 70°C, Vee = 3 v to 4 v) 

PARAMETER TEST TEST CONDITIONS:!: MIN TYP 
FIGURE 

Input voltage required to Vee=3v 1.7 
Vinl11 ensure logical 1 at 16 

Tor T* input Vee=.4 v 2 • .4 

Input voltage required to 

VinlOI ensure logical 0 at 16 0 
Tor T* input 

Vee=3v, 1.7 

Voutlll 
Logical 1 output 

17 
N + = 10 (lload= -S ma) 

voltage (off level) Vee =.4 v, 2.6 
N+ = 10 (I load = -S ma) 

Vee = 3 v, VG)= 0.3 v, pin @) open, 

VoutlOI 
Logical 0 output 17 

N-=10 (lsiric=2 ma) 
voltage (on level) Vee=.4 v, VQL=0.3 v! pin @ open, 

N-=10 (lsiric-2 ma) 

lin 
Vee=3 V, Vin= 1.7 v, N+ =N-=O 

Input current (each input) 16 
Vee=.4 v, Vin =2.6 v, N+ =N-=O 
Vec-3 v, N+ -N--O, 

.4.S 

leelavl Average supply current lS 
Duty Cycle=SO%, TA =2SoC 

Vee=.4 v,. N+ =N-=O, 
Duty Cycle=SO%, TA=~SoC 6.3 

3 v to 4 v 
10 
10 

. 400 nsec 

MAX UNIT 

3 V 

.4 v 

0 . .4 v 

v 

v 

0.3 v 

0.3 v 

O.S ma 

O.S ma 

ma 

ma 

tThis is the minimum- time necessary for the input signal to dwell before the triggering transition begins and applies when pin (!) is shorted to pin (i) and pin <D is shorted 
to pin @. Set·up time begins only after the occurrence of the 10% point of the output fall time. 

tPin (!)shorted to pin (i) and pin G) shorted to pin <i9> unless otherwise noted. 
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TYPE SN7380 
ONE-SHOT MONOSTABLE MULTIVIBRATOR 

switching times, TA = 25°C, V cc = 3.5 v, fan-out N- = 1 

PARAMETER 
TEST 

TEST CONDITIONSt MIN TYP FIGURE 

td I Delay Time after Positive-going 
Transition at T (pinG) 90 

td 2 Delay Time after Negative-going 
24 

Input: Vin =2.5 v, f= 1 Me, tp=400 nsec, 
Transition at T* (pin 0) tr=tf =20 nsee 90 

tr Rise Time 35 
t f Fall Time 35 

tp Output Pulse Width 24 
Input: Vin =2.5 v, f= 1 Mc, tp=400 nsec, 

100 250 tr=tf =20 nsee 

:j:Pin G) shorted to pin (i) and pin 0 shorted to pin @ unless otherwise noted. 

schematic 

~--~'-----__ ~-------4~----__ ----__ ~----------~-OVcc 
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R(td) 
(See Note c) 

lkO 

INPUT T* o e>-e-JVI.I\r-4'--~-:---4 
(See Note d) 

INPUT T o o.-.-JVV\r-e...---t 

(See Note d) 

NOTES: a. Component values shown are nominal. 

b. Output pulse width tp is proportional to R(tp)C(lp). Output pulse width may be modified using pins CD. 0. ®. 
and @ to (hange effective values of R(tp) and C(tp). Nominal value of internal R(tp) is 8 k nand (Itp) is 25 pf. 

Value of modified R(tp) should be maintained between 6 k nand 15 k o. 

CAUTION: 
When the effective valve of Cltp) 2:: 0.1 ILf, a 560-0 resistor must be connected in series with the 

external portion of Cltp) (between pins CD and ®). 
(. Delay time (td) may be modified using pins G). <D. 0. and (]) to (hange effective values of R(td) and C(td). 

Nominal value of internal Rltd) is 2 k n. Value of modified Rltd) should be maintained between 2 k 0 and 10 k U. 

d. T triggers on a positive transition to logi(al 1 level. and T* triggers an a negative transition to logi(al 0 level. 

When triggering with T input. hold T* at logi(al 1. When triggering with T* input. hold T at logi(al O. 

® 

MAX UNIT 

130 nsee 

130 nsee 
60 nsee 
60 nsee 

400 nsee 



SERIES 73 
alO&JlD _a ___ ~Wt® SEMICONDUCTOR NETWORKS 

PARAMETER MEASUREMENT INFORMATION § 

d-c test circuits 

+Iin 

V in 

Vin(1) 

J* 
K* 
J 
K 

Preset 
Clear 

1. Each input is tested separately with unused 
inputs at worst-case levels, 

2. The flip-flop is tested for performance in 
accordance with truth table. 

3. Preset and clear tested with Vin(clock) = O. 

FIGURE 1 

J* 
K* 
J 
K Q 

Ilood 

r[ Preset -----. 
Clear -Clock I sink 

In 

- -::-

1. Each input is tested individually for 
input current. 

2. Each output is tested individually for 

VOUt(1) and Vout(O)' 

FIGURE 3 

Vee 

1. All inputs tested Simultaneously. 

FIGURE 5 

§ Arrows indicate actual direction of current flow. 

CLO~K ----Vln (1) minimum 

INPUT L 
Vin(O) maximum 

tf(clock) 

Vee 

FF 
Q 

1. The flip-flop is tested for ripple action with the 
following conditions: 

Clock input: Vin(1) minimum, Vin(O) maximum, 
tf = 150 nsec (maximum). 

All other inputs: Vin(1) minimum. 

FIGURE 2 

CLOCK 
INP~2.5V 

Duty Cycle e: 50% 0 

Vee Vee 

~J' K* 
J 
K 

FF 

Q 

Vin 

-::- -
FIGURE 4 

1. Each input is 'tested separately. 

FIGURE 6 
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SERIES 73 
&lO&llll» Glta_"lltp® SEMICONDUCTOR NETWORKS 

PARAMETER MEASUREMENT INFORMATION§ 

d-c test circuits (continued> 

Vee Vee Vee Vee 

en en 

5 5 
Q.. Q.. 

Z Z .. 
...J ...J 
...J ...J 

< < 

FIGURE 7 FIGURE 8 

Vee Vee Vee ! lee 
en 
5 
Q.. 

Z 
OPEN ...J OPEN 

...J 

< 

1. Test on-level and off-level current. 1. R, (eft) 

FIGURE 9 FIGURE 10 

§ Arrows indicate actual direction of current flow. 
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SERIES 73 
8'O&llD "Jt_""'~Wt® SEMICONDUCTOR NETWORKS 

PARAMETER MEASUREMENT INFORMATION§ 

d-c test circuits (continued) 

en 
l­
=> 
Q.. 

Z 

@ vee 
en 
=> 
Z 
=> 
...J 
...J 

< 

1;·rF 

1. Rx = 1.35 knot 0°(. 
2. Rx = l.Sk n at 70° (. 

3. Each input is tested 'separately. 

4. RX is worst case equivalent of Rl in 
the SN7310 or the SN7315: 

FIGURE 11 

Vee 

1. Each inverter is tested separately. 

FIGURE 13 

§ Arrows indicate actual direction of current flow. 

Vee 

Rx 

Isink 

4--

f~ 
Vout 

1 

....I .... ---1 

....I 

< 

1. RX=2.6 knot 0°(. 

2. Rx = 2.8 knot 70°e. 
3. All inputs tested simultaneously. 

4. Rx is the worst case equivalent of Rl 
in the SN7310 or the SN7315. 

FIGURE 12 

Vee 

1. Each AND section is tested separately. 

FIGURE 14 

Vee 

Rx 

Vout 

1 
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SERIES 73 
80&ltD ClIl __ Wlltp® SEMICONDUCTOR NETWORKS 

PARAMETER MEASUREMENT INFORMATION§ 

d-c test circuits (continued) 

1. Each input pair is tested separately for Vout!l). 

2. Each input tested separately for I in. 

FIGURE 15 

FIGURE 17 

§ Arrows indicate actual direction of current flow. 
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r 
1. Each input is tested separately. 

2. With the unused input at the worst-case level and using minimum 

Vin!l) and maximum Vin(OI input voltage levels, the one-shot output 
is verified. 

FIGURE 16 

1. ICC is measured with a 50% duty cycle. 

FIGURE 18 
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PARAMETER MEASUREMENT INFORMATION 

switching characteristics 

I- tp 1 

CLOCK 
INPUT 

--r---t~I-90-,*-O ---90-%"'1-1 ---------- Vin (1) 

LOGICAL 0 in 50% I I I 

TURN-ON 
OUT PUT WAVEFORM 
(Q or 0) 

TURN-OFF 
OUTPUT WAVEFORM 
(Q or 0) 

Vout(O) 

10% I 1 
~~~--I 1 1 

- --.. t f I-- -...I tr 
I 

10% 
~;..;.;...---- Vin(O) 

FIGURE 19. CLOCK PULSE AND OUTPUT VOLTAGE WAVEFORMS 

vin(J)---~h 90% I 

J, K, OR J*, K* INPUT I 
11O%~ ...... ------------ Vin(O) ---I tr r-- I 900k Vin(1) 

1 I 
1 1 

10%1 ..-- tp ----.. 

J, K, OR J*, K* INPUT 

OFF LEVEL 

VinlO) -----II-----~ L I 1 
~ tf i==f--.... .----~-t_-- Vin(1) 

I I I I 
CLOCK INPUT 

I 15~ ~% 

V ____ ~---_+-~-...... 'I'" 10%1 Vln(O) info) 1 
____ tset(1) ~ tf ~ 

tset(O) ... I 

FIGURE 20. TIME TO SET A LOGICAL LEVEL VOLTAGE WAVEFORMS 
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PARAMETER MEASUREMENT INFORMATION 

switching characteristics (continued) 

INPUT 

6530 

PRESET/CLEAR INPUT 

1 /f,,"90-0A-O ---------___ vin (1) 

Vin I 

Q OUTPUT 

FOR PRESET INPUT 

Q OUTPUT 

FOR CLEAR INPUT 

OUTPUT 

NETWORK 
UNDER 

TEST 

, 10o/~ : 
1--1-----------------------Vin(O) 

: ' Vout{J) OFF LEVEL 

--.I t
f l.- L I I 10% r- tpreset -1 

V
out

(1) ----.... !---------f\I. 90% I. tclear ---... ~ 
1 I 

...... ___ Vout(O) ON LEVEL 

Vout(O) 

FIGURE 21. PRESET/CLEAR TIME VOLTAGE WAVEFORMS 

I- tp -I 
I I 
I -1------- Vin(l) 
I 90% 900

0 I 
I I I I 

INPUT 500A I I 

Vee 
I I 

100/J I 10% ~n(O) I I I---.a t f ,.....- -...tr 
I I Vout(1) 90% 900A I 

I I I OFF LEVEL 

OUTPUT I I I I 
1 1 I I 

I I I I 10% 1 -- 1 __ Vout(O) I 
J.td --I tr .... ts ..f t f L.- ON LEVEL 

1 I I 

FIGURE 22. GATE SWITCHING TEST CIRCUIT AND VOLTAGE WAVEFORMS 
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_O&JfJrl CIIltJlt"""tp® SEMICONDUCTOR NETWORKS 

PARAMETER MEASUREMENT INFORMATION 

switching characteristics (continued) 

PULSE 
GENERATOR 
(See Note 1) 

INPUT 

OUTPUT 

INPUT 

.' ~~----------__ ~ 190% 
~'50% 
!~10% 

-Itrt-i= 

'-----------~~ I 
I 

OUTPUT N+ = N- = 0 

't'9O% _ I ----Vout Cl) OFF LEVEL 

! ",----~I!-..iIIk V~'IOI ON LEVEl 
tl t-- --I t2 ~ 

NOTES: 1. The generator has the followinq characteristics: tr = tl = 20 nsec, tp = 500 nsec, PRR = 1 Me, Zout ~ 50 O. 

2. Propagation delay: tpd = tl + t2 
4 

INPUT 
AT T 

INPUT 
AT T* 

OUTPUT 

FIGURE 23. GATE PROPAGATION DELAY TEST CIRCUIT AND VOLTAGE WAVEFORMS 

~ tset-up 
I 
I 
I 

tp T---'------------------------ ~n(1) 
OOk Yin 

'---...L---I'f------------- Yin (0) 

------- ~nU) 

_________ ~~_I. tp 

.90% I Yout(t) 

• I 500k --I td 1 .. ~l 0% _______ ....... .-. 

~tr.._ 

FIGURE 24. ONE-SHOT VOLTAGE WAVEFORMS 
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general 
MECHANICAL DATA 

Series 73 semiconductor networks are mounted in 
glass-to-metal hermetically sealed, welded pack­
ages. Package body and leads are gold-plated 
F-15:j: glass-sealing alloy. Approximate weight is 

0.1 gram. All external surfaces are metallic and 
are insulated from leads and circuit. All Series 73 
networks are available with formed leads, insulator 
attached, and/or mounted in a Mech-Pak carrier. 

NETWORK WELDED PACKAGE 

DATE 

i-'P--'I'---"I'-o'l!....4-r' CODE 

L~ 
00000 0.010 

.--
EF. 0.17S R 

0.16S M 
(See Not 

IN. 
e e) 

~ 

0 o 0 o 0 0 

~ ~ ~ : : ~ 
_/ 

.-=-- ~XXXX~~ 0.1 
• SNXXXX _ 0.1 

.-----
LASS 0.005 MAX G 

14 PLACE S 

0.0 
0:0-:~ ~ .~~ f-- 0Tsii 

NOTES: 

o. All dimensions in inches. 
b. All decimals ±0.005 except as noted. 
c. Lead spacing tolerance is ::!:O.015 at extremities and 

;t:O.OOS at package, nonaccumulative. 
d. Lead centerlines are located within ::!:O.OOS of ,hei, 

true positions relative to body centerlines. 
e. Not applicable in Mech·Pok carrier. 
f. Symbolization denote, orientation of package. 

Falls within TO-89 dimensions Falll within TO-84 dimensions 

leads 

insulator 

Gold-plated F-15:j: leads require no addi­
tional cleaning or processing when used in 
soldered or welded assembly. Formed leads 
are available to facilitate planar mounting 
of networks on flat circuit boards. Standard 
lead length is 0.175 inches. Networks can be 
removed from Mech-Pak carriers with lead 
lengths up to 0.175 inches. 

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. 

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. 

ordering instructions 

Variations in mechanical configuration of 
semiconductor networks are identified ~y 
suffix numbers shown in a table at the right. 

tPatented by Texas Instruments 

FORMED LEADS 

0.00:' R I-- 0.250 (NOTE C)J 
TypIcal ~I 0.220 

--------~~~:::::~~~------~ 
I ..... I------~:!: (NOTE I)----~.__tl 

NOTES: A. All dimensions in inch" 

B. Not applicable in Mech·Pak Carrier 

C. Measured from centerline of outside bends 

MECH-PAK DIMENSIONS 
!.--- 0.490 ----11 • .,1 
I o.ns ------7-: ---;~ 
: 0.010 D~A04: .~~i:~~·:TER5IN' : 

..-----+-~=:::o11 10TH SID!S I 

0.530 

j..l I- 0._ 

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

NO MECH-PAK MECH-PAK 
CARRIER CARRIER 

Lead Length 0.175 inch Not Applicable 

'formed Leads No No Yes Yes No No Yes Yes 

Insulators No Yes No Yes No Yes No Yes 

Ordering None -6 -7 -1 -2 -3 -4 -5 Suffix 

*F-15 is the ASTM designation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 
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PRINTED IN U.S.A. 
1I 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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SERIES 15 830 
80&llllJ ClllllUfIIIllfP® SEMICONDUCTOR NETWORKSt 

DIODE-TRANSISTOR lOGIC (DTl) NETWORKS 
FOR DIGITAL SYSTEMS 

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 OOC to 75°C. 

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 

• high speed 

• high d-c noise margins 

• low power dissipation 

• good fan-out capability 

EASE OF DESIGN 

• familiar logic configuration (DTL) 

• single-ended output - dot-OR logic 

• complete family for design flexibility 

• single power supply 

CONTENTS 

DESIGN CHARACTERISTICS AND LOGICAL SYMBOLS 

LOADING TABLES • • • . 

DEFINITIVE SPECIFICATIONS 

D-C TEST CIRCUITS. • • • 

Series 15 830 is a complete family of diode­
transistor logic (DTL) which is most attractive 
when high performance and low cost per func­
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 
multifunction gates are available to minimize 
system package count. 

This line features a unique combination of high 
speed, high d-c noise margin, and low power 
dissipation. The single-ended output lends itself 
readily to performing dot-OR logic thus reduc­
ing the number of different type functional 
blocks in a system. 

Page 

• 7002-7003 

••• 7004 

SWITCHING TIME CIRCUITS AND VOLTAGE WAVEFORMS. • 

MECHANICAL AND PACKAGING DATA. 

7005-7027 

7028-7036 

7036-7039 

• • 7040 

tPatented by Texas Instruments 

~o TEXASIJC~R~JR'1ljJv1 ENTS 
SEMICONDUCTOR-COMPONENTS DIVISION 
POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 7001 



SERIES 15830 
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typical operating characteristics, TA = O°C to 75°C, supply voltage Vee = 5 V 

Speed: Gate Propagation Delay 
Monostable Multivibrator Propagation Delay 
Flip-Flop Clock Rate (SN15 831, SN15 845, SN15 848) . 
Pulse-Triggered Binary Clock Rate . 

Fan-Out Capability: Standard Gates (SN15 830, SN15 846, SN15 862) . 
BuHer (SN 15 832) . 
Power Gate (SN 15 844) . 
Monostable Multivibrator (SN15 851) . 
Flip-Flops: SN15 831 . 

SN15 845 . 
SN15 848 . 

Pulse-Triggered Binary 
D-C Margin: At logical 1 

At logical 0 
Average Power Dissipation: Per Gate 

Per Flip-Flop . 

25 n5 

20 n5 

. 7 MHz 
20 MHz 

8 
25 
27 
10 

7 
12 
11 
10 

SOOmV 
SOOmV 
. SmW 
20mW 

design characteristics 

7002 

Series 15 830 is a complete line of high-speed, high­
noise-margin, low-power-dissipation, saturated DTllogic. 
The circuitry 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. 

+Y +Ycc +Ycc 

INPUTS YBB 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 Vaa power supply makes one 
more pin available for multifunction capability, 
which in turn reduces system package count. 

2. Reduction of size of resistor R3 from 20 ko to 
5 kn 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 2 is removed locally by 
R3 rather than through diodes D1 and D2 onto 
the input signal lines. These transients are also 
reduced during switching by the offset transistor 
Q 1 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. 

4. The offset transistor Ql provides additional drive 
current to the output transistor Q 2 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 R3 and relaxes the h FE 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): 

1. Isolate slave from master 

2. Enter information from AND gate inputs to master 

3. Disable AND gate inputs 

4. 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. 
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standard line summary 

Input and output pin numbers are shown for reference. For all networks shown,Vee is pin @(unless otherwise noted) 
and GND is pin 0. See referenced page for complete pin configuration. 

SN15830 . 
SN 15 832 (Buffer) 
SN15 844 (Power Gate). 

See Page 7005 
See Page 7009 
See Page 7012 

SN15831 . 
SN15845 . 
SN1584.8 . 

r------, 
I 
I 
I 

I 
I 
I L _____ _ 

See Page 7007 
See Page 7014 
See Page 7019 

DUAL 4-INPUT NAND/NOR GATES FLIP-FLOPS WITH SET AND CLEAR 

SN15 833. . See Page 7011 SN15 846 . See Page 7017 SN 15 850 . . See Page 7022 
(No Vee Terminal) 

DUAL 4-INPUT EXPANDER 

SN15 851 . 

r-------, 
I 
I 
I 

I 
I 

r-----, 

~lr,r 
~ 

~ 
~i~ 
~ 

~i'3' 
~ 

I I 
L. _____ J 

QUADRUPLE 2-INPUT 
NAND/NOR GATE 

See Page 7024 

See Note 

I {INTERNAL TIMING 
I '---+--{ 9 RESISTOR (CONNECT 
L ______ J TO Vcc IF USED) 

NOTE: External capacitance is added between pins @ a~@. External 
resistance bypasses internal timing resistor if connected from ~ to Vee' 

MONOSTABLE MULTIVIBRATOR 

r-------, 
I 
I 
I 

I 
I 
L _______ -J 

PULSE-TRIGGERED BINARY 

SN15862 . See Page 7026 

~
r------I 

10 I 8 
I 

11 I I 

~:: 4 6 

5 I 

~
:: 

I 
2 12 
13 L ______ J 

TRIPLE 3-INPUT NAND/NOR GATE 

7003 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply Voltage Vee (See Note 1) . . + 8 V 
Continuous Output Sink Current (SN15 830, SN15 831, SN15 845, SN15 846, SN15 848, SN15 862) .30 mA 
Continuous Output Sink Current (SN15 850, SN15 851) .50 mA 
Continuous Output Sink Current (SN15 832, SN15 844) . 150 mA 
Current Out of Input Terminal. . . . . . . . . . . . • . -10 mA 
Current Into Input Terminal (except SN15 850 and SN15 851 pin @ ) 1 mA 
Current Into Input Terminal (SN15 850 and SN15 851 pin @ ). . . . 5 mA 
Operating Free-Air Temperature Range (See Note 2). . . . . . O°C to 75°C 
Storage Temperature Range -65°C to 150°C 

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

logic definition 

SN15 830t, SN15 846, SN15 850, SN15 862 . 12 rnA 
SN15 831 • 10.5 rnA 
SN15 832t 36 rnA 
SN15 844t 40 rnA 
SN15 845 16.8 rnA 
SN15 848 . 
SN15 851 . 
tExpander nodes open 

14.6 rnA 
15 rnA 

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

LOW VOLTAGE = LOGICAL 0 
HIGH VOLTAGE = LOGICAL 1 

WEIGHTED VALUES OF INPUT CURRENT REQUIREMENTS 

input current requirements 

Weighted values of input current requirements 
reflect worst case conditions for T A = OOC to 
75°C and Vee = 5 V. Each gate input requires 
that no more than -1.4 mA flow out of the input 
at a logical 0 input voltage level; therefore, one 
input load is -1.4 mA maximum. Currents into 
the input terminals are specified as positive 
values. Arrows on the doc test circuits indicate 
the actual direction of current flow. 

output drive capability 

7004 

Weighted values of fan-out reflect the ability of 
an output to sink current (into the output terminal) 
under recommended operating conditions and are 
specified as positive values. load currents (out 
of the output terminal) are specified as negative 
values. Arrows on the doc test circuits indicate 
the actual direction of current flow. 

NETWORK TYPE INPUT NUMBER OF LOADS 

SN15830 
SN15832 

GATES AND SN15833 
Each Input 1 EXPANDER SN15844 

SN15846 
SN15862 

Each Input 
(Synchronous or 2h 

SN15831 Asynch ronous) 

Clock 2 
FLIP-FLOPS Synchronous 

SN15845 Inputs 2h 

and Asynchronous 
SN15848 and Clock 2 

Inputs 

PULSE-TRIGGERED 
SN15850 

Synchronous or 
11 V2 BINARY Asynchronous 

MONOSTABlE 
SN15851 Eac~ Input 2 MUlTIVIBRATOR 

WEIGHTED VALUES OF FAN-OUT 
NETWORK TYPE OUTPUT LOADS 

SN15830 
GATES SN15846 Each Output 8 

SN15862 

BUFFER SN15832 Each Output 25 

POWER GATE SN15844 Each Output 27 
SN15831 Q or<=)' 7 

FLIP-FLOPS SN15845 Q orQ 12 
SN15848 Q orQ 11 

--

PULSE-TRIGGERED 
SN15850 Q orQ 8 

BINARY 

MONOSTABlE 
SN15851 Each Output 10 MUl TlVI BRATOR 



schematic (each gate) 
1.75 kn 

6 kn 

OUTPUT 

5 kn 

INPUTS GND 

TYPE SN15 830 
DUAL 4-INPUT NAND/NOR GATE 

Vee 

@@®®®00 

0000000 
GND 

positive logic 

EXPANDERo-__ ...J 

NODE 
Component values shown are nominal 

recommended operating conditions 

Supply Voltage Vee 

Maximum Fan-Out From Each Output . 

electrical characteristics at Vee = 5 V 

PARAMETER TEST 
FIGURE 

VoutlO) 
Logical 0 output 

1 
voltage (on level) 

Voutll) 
Logical 1 output 

2 
voltage (off level) 

t Expander nodes are open unless otherwise noted: 

TEST CONDITIONSt 

vin = 1.9 V, Isink = 12 rnA, 

TA = 250e 
Vin = 2 V, Isink = 12 rnA, 
TA = oOe 
Vin = 1.8 V, Isink = 11.4 rnA, 

TA = 750e 
Vin = 1.1 V, lload = -0.12 rnA, 

TA = 250e 
Vin = 1.2 V, lload = -0.12 rnA, 
TA = ooe 
Vin = 0.95 V, lload = -0.12 rnA, 

TA = 7Soe 

MIN MAX 

0.45 

0.45 

0.5 

2.6 

2.6 

2.5 

5V 

. 8 

UNIT 

V 

V 

V 

V 

V 

V 

7005 



TYPE SN15 830 
DUAL 4-INPUT NAND/NOR GATE 

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

PARAMETER TE~T TEST CONDITIONSt MIN MAX UNIT FIGURE 
Logical 1 output 

voltage (off level) 
3 VinX = 1.8 V, 'load = -0.12 rnA, 2.6 V 

Vout(1) with low voltage 

at expander input TA = 25°C 

node, VinX 

Vin = 4 V, T A = 25°C and OOC 5 p.A 
Logical 1 level input 

'inp) current 4 

Yin = 4 V, TA = 75°C 10 p.A 

Vin = 0.45 V, VR = 4 V, 
-1.4 rnA 

Logical 0 level input 5 
T A = 25°C and oOe 

'inIO) current 
Vin = 0.5 V, VR = 4 V, 

-1.33 rnA 
TA = 75°C 

lout(1) 
Output reverse 

6 Vout = 5 V, TA = 25°C 100 p.A 
current (off level) 

Vout = 0, TA = 25°C -1.3 mA 

Short-circuit 
TA = OOC 'os output current 

7 Vout = 0, -1.3 mA 

Vout = 0, TA = 75°C -1.25 mA 

Logical 0 level 

'CCIO) supply current 8 TA = 25°C 8 mA 

(both gates) 

Logical 1 level supply 

'CC(1) current at maximum 9 VCC = 8 V, TA = 25°C 8 mA 

V cc (both gates) 

switching characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST TEST CONDlTlONSt MIN MAX UNIT FIGURE 
Propagation delay time 

R, = 400O, CL = 50 pF 10 30 tpdlO) to logical 0 leve' 
ns 

51 

t pd(1 ) 
Propagation delay time 

to logical 1 level R1 = 3.9 kO, CL = 30 pF 25 80 ns 

t Expander nodes are open unless otherwise noted. 
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logic 

TRUTH TABLES 

R-S MODE J-K MODE 

tn tn+ 1 tn tn+, 

S, S2 C, C2 Q S1 C, Q 

0 X 0 X Qn 0 0 Qn 

0 X X 0 Qn 0 1 0 

X 0 0 X Qn 1 0 1 

X 0 X 0 Qn 1 1 Qn 

0 X 1 1 0 
X 0 1 1 0 

1 1 0 X 1 

1 1 X 0 1 
1 1 1 1 I ndeterm inate 

NOTES: 1. tn = bit time before clock pulse. 

2. tn +, = 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 logical O. 

5. For operation in the J·K mode connect S2 to Q and (2 to a. 

recommended operating conditions 
Supply Voltage V cc 
Maximum Fan-Out From Each Output 

electrical characteristics at V cc = 5 V 

PARAMETER 

Logical 0 output 

V outlo) voltage on level 

at Q or Q 

Logical 1 output 

Vout(l) voltage off level 

at Q or Q 

Logical 1 output 

VOUt(l) voltage off level 

at Q or Q 

'CP(O) 

Logical 0 level clock-input 

forward current 

'CP(l) 

Logical 1 level clock-input 

reverse current 

TEST 
FIGURE 

10 

11 

12 

13 

14 

TYPE SN15 831 
FLIP·FLOP WITH SET AND CLEAR 

Vee 

®®@®®0® 

0000000 
N( - No internal connection 

positive logic 

Low input to So sets Q to logical 1 

TEST CONDITIONS MIN MAX 

V CP(S) = 0.95 V, 'sink = 10.5 mA, 
0.45 

TA = 25°e 

VCP(S) = 1 V, 'sink = 10.5 mA, 
0.45 

TA = oOe 

V CP(S) = 0.85 V, 'sink = 10.2 V, 
0.5 

TA = 75 0 e 

V, = 1.9 V, V 2 = 1.1 V, 
2.6 

'load = -0.12 mA, TA = 25 0 e 

V l = 2 V, V 2 = 1.2 V, 

'load = -0.12 mA,TA = oOe 
2.6 

V l = 1.8 V, V 2 = 0.95 V, 

lload = -0.12 mA,TA = 75°C 
2.5 

Vl = 1.9V, V 2 = 1.1 V, 
2.6 

'load = -0.12 mA, TA = 25 0 e 

Vl = 2 V, V 2 = 1.2 V, 

'load = -0.12 mA, TA = oOe 
2.6 

V l = 1.8 V, V 2 = 0.95 V, 

'load = -0.12 mA, T A = 75 0 e 
2.5 

Yin = 1.1 V, V CP(O) = 0.45 V, 
-2.8 

TA = 250 e 

Yin = 1.2 V, V CP(O) = 0.45 V, 
-2.8 

TA = aOe 

Yin = 0.95 V, Vcp(O) = 0.5 V, 
-2.67 

TA = 75°e 

VCP = 4V, TA = 25 0 e and oOe 30 

VCP = 4V, TA = 75 0 e 40 

GND 

5V 
7 

UNIT 

V 

V 

V 

V 

V 

V 

V 

V 

V 

mA 

mA 

mA 

f1..A 

f1..A 
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TYPE SN15 831 
FLIP-FLOP WITH SET AND CLEAR 

electrical characteristics (continued) at Vee 5 V (unless otherwise noted) 
---------

TEST PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT 
--~-

T A = 250 e and oOe 
------

Logical 1 level Vin = 4 V, 5 I1A 

lin(I) 15 
TA = 750 e 

---

synchronous-input current Vin = 4 V, 10 I1A 

Vin = 0.45-Y, T A = 250 e and oOe 
-------

Logical 0 level -1.05 mA 

lin(O) 16 
TA = 75°e 

--

synchronous-input current Vin = 0.5 V, -1 mA 

Logical 1 level Vin = 4 V, T A = 250 e and oOe 5 I1A 

lin(') asynchronous-input current 
17 

Vin = 4 V, TA = 750 e 10 I1A 

Logical 0 level V in = 0.45 V, T A = 250 e and oOe -0.95 mA 

lin(O) asynchronous-input current 
18 

Vin = 0.5 V, TA = 1250 e -0.9 mA 

ICC(O) Logical 0 level supply current 19 TA = 25°e 14 mA 

ICC(1) 
Logical 1 level supply current 

20 Vce = 8V, TA = 250 e 
at maximum Vee 

18 mA 

switching characteristics, V cc = 5 V, TA 

PARAMETER TEST TEST CONDITIONS MIN MAX UNIT FIGURE 
Propagation delay time 

R, = 4000 eL = 50 pF tpd(O) to logical 0 level 5 75 ns 

Propagation delay time 
52 

tpd(11 to logical 1 level 
RI = 3.9 kG eL = 30 pF 5 75 ns 

schematic 

CP 2r-~~-----------------------------------------------------------------------------J 
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schematic (each gate) 

2.75 kn 

Vee 
1.85 kn 

150 n 

TYPE SN15 832 
DUAL 4-INPUT NAND/NOR BUFFER 

Vee 

®®®®®00 

OUTPUT 

INPUTS 

EXPANDER O--_....J 
NODE 

2 kn 630 n GND 

Component values shown are nominal. 

recommended operating conditions 

Supply Voltage Vee 

Maximum Fan-Out From Each Output " 

electrical characteristics at Vee = 5 V 

PARAMETER 

V out(O) 
Logical 0 output 

voltage (on level) 

VOUt(l) 
Logical 1 output 

voltage (off level) 

t Expander nodes are open unless otherwise noted. 

TEST 
FIGURE 

1 

2 

0000000 
GND 

positive logic 

•• SV 

25 

TEST CONDITIONS t MIN MAX UNIT 

V in = 1.9 V, Isink = 36 rnA, 
0.45 V TA = 25°e 

V in = 2V, Isink = 36 rnA, 
0.45 V TA = oOe 

Yin = 1.8 V, Isink = 34 rnA, 
0.5 V 

TA = 750 e 

Yin = 1.1 V, lload = -2.5 rnA, 
2.6 V TA = 25°e 

Yin = 1.2V, lload = -2 rnA, 
2.6 V TA = oOe 

Yin = 0.95 V, lload = -3 rnA, 
2.5 V TA = 750 e 

7009 



TYPE SN15 832 
DUAL 4-INPUT NAND/NOR BUFFER 

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

PARAMETER TEST TEST CONDlTlONSt MIN MAX UNIT FIGURE 
Logical 1 output 
voltage (off level) 

VinX = 1.8 V, 'load = -2.5 rnA, 
Voutl,) with low voltage 3 2.6 V 

input at expander TA = 25°e 

node, VinX 

Vin = 4V, T A = 25 0 e and oOe 5 p.A 
Logical 1 level 

'inll) input current 
4 

Vin = 4V, TA = 750 e 10 p.A 

Vin = 0.45 V, VR = 4V, 
-1.4 rnA 

Logical 0 level T A = 250 e and ooe 

'inlO) input current 5 
Vin = 0.5 V, VR = 4V, 

TA = 75°e 
-1.33 rnA 

'outll) 
Output reverse 

6 Vout = 5V, TA = 250 e 100 p.A current (off level) 

Vout = 0, TA = 250 e -16 rnA 

Short-circuit 
TA = oOe 'OS output current 

7 Vout = 0, -15 rnA 

Vout = 0, TA = 750 e -14 rnA 

Logical 0 level 

IcC(O) supply current 8 TA = 250 e 30 rnA 

(both gates) 

Logical 1 level supply 

ICC(I) current at maximum 9 Vec = 8 V, TA = 250 e 8 mA 

Vee (both gates) 

switching characteristics, Vee = 5 V, T A = 25°C 

PARAMETER TEST TEST CONDlTlONSt MIN MAX UNIT FIGURE 

tpd(O) 
Propagation delay time 

Rl = 150 0, e L = 500 pF 15 40 to logical 0 level 
ns 

51 

tpd(l) 
Propagation delay ti,me 

Rl = 5100, e L = 500 pF 25 80 
to logical 1 level 

ns 

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

INPUTS 

I~ 
OUTPUT ,.. 

,.. ..... 

, ...... 

o----f ..... _-----4~ - -f4-- -0 GND 

ANODE-TO -
SUBSTRATE DIODE 

electrical characteristics 

TEST 
PARAMETER FIGURE 

VF Input diode forward voltage 21 

'in R Input diode reverse current 22 

Anode-Io-substrate 
'out R reverse current 

23 

TYPE SN15 833 
DUAL 4-INPUT EXPANDER 

®®@@@0® 

CD000CD®CD 
GND 

Ne - No internal connection 

positive logic 

TEST CONDITIONS MIN MAX UNIT 

'out = 2 rnA, TA = 25°e 0.68 0.82 V 

'out = 2 rnA, TA = oOe 0.75 0.9 V 

'out = 2 rnA, TA = 75°e 0.6 0.75 V 

Yin = 4V, TA = 250 e 5 p,A 

Yin = 4V, TA = oOe 5 p,A 

Yin = 4V, TA = 75 0 e 10 p,A 

Vout = 4 V, TA = 250 e 10 p,A 

NOTE: A 10101 of four expanders may be connecled 10 on expandable gale 10 provide a fan·in of 20. 
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TYPE SN15844 
DUAL 4-INPUT NAND/NOR POWER GATE 

schematic (each gate) ...-------.------cYcc 

INPUTS 

EXPANDERO'-__ --..J 

NODE 

1 k11 

2kf/ 

85011 

63011 GND 

Component values shown are nominal. 

recommended operating conditions 

Supply Voltage Vee • • • • 

Maximum Fan-Out From Each Output . 

electrical characteristics at Vee - 5 V 

PARAMETER 

V out(O) 
Logical 0 output 

voltage (on level) 

V out(1) 
Logical 1 output 

voltage (off level) 

Logical 1 level input 
lin(1) current 

t Expander nodes are open unless otherwise noted. 

7012 

TEST 
FIGURE 

1 

24 

4 

Vee 

®®®®@00 

0000000 
GND 

positive logic 

SV 

27 

TEST CONDITIONSt MIN MAX UNIT 
Yin = 1.9 V, Isink = 40 rnA, 

0.45 V 
TA = 25°C 

V in = 2V, Isink = 40 rnA, 
0.45 

TA = OOC 
V 

V in = 1.8 V, Isink = 36 rnA, 
0.5 V 

TA = 75°C 

Isink = 5 rnA, TA = 25°C 6 V 

V in = 4 V, TA = 25°C and OOC J p,A 

Yin = 4 V, TA = 75°C 10 p,A 



electrical characteristics (continued) at Vee 

TEST 
PARAMETER FIGURE 

lin[O) Logical 0 level input 
5 

current 

Output reverse 
current (off level, 

25 
lout (I) worst-case voltage 

at any input) 

Output reverse 

lout (I) 
current (off level, 

26 
worst-case voltage 
at expander input) 

Logical 0 level 

lee(o) supply current S 
(both gates) 

Logical 1 level 

ICCp) 
supply current 

9 
at maximum Vee 
(both gates) 

TYPE SN15 844 
DUAL 4-INPUT NAND/NOR POWER GATE 

5 V (unless otherwise noted) 

TEST CONDITIONSt MIN MAX UNIT 

Vin = 0.45 V, VR = 4 V, 
-1.4 rnA 

T A = 25°C and OoC 

Vin = 0.5 V, VR = 4 V, 

TA = 75°C 
-1.33 rnA 

Vin = 1.1 V, Vout = 4.5 V, 
100 /-LA 

TA = 25°C 

Vin = 1.2 V, Yout = 4.5 V, 
100 /-LA 

TA = OoC 

Vin = 0.95 V, Vout = 4.5 V, 

TA = 75°C 
200 /-LA 

---

VinX = 1.S V, Vout = 4.5 V, 
100 /-LA 

TA = 25°C 

TA = 25°C 24 rnA 

Vee = SV TA = 25°C S rnA 

switching characteristics, Vee = 5 V, TA = 25°C 

TEST 
PARAMETER FIGURE TEST CONDlTlONSt MIN MAX UNIT 

tpd[O) 
Propagation delay time 

RI = to logical 0 level 1500, CL = 100 pF 10 35 ns 

Propagation delay time 
51 

tpd[l) to logical 1 level RI = 510O, CL = 20 pF 15 50 ns 

t 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 tn+1 tn tn+ 1 

S, S2 C, C2 Q S1 C, Q 

0 X 0 X Qn 0 0 Qn 
--- ---

0 X X 0 Qn 0 1 0 
X 0 0 X Qn 1 0 1 

X 0 X 0 Qn 1 1 Qn 

0 X 1 1 0 

X 0 1 1 0 

1 1 0 X 1 

1 1 X 0 1 

1 1 1 1 I ndeterm inate 

NOTES: 1. tn = bit lime before clock pulse. 

2. tn +, = 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 Ihan logical O. 

5. For operation in the J-K mode connect S2 to Q and (2 to Q. 

recommended operating conditions 

Supply Voltage Vee' 

Maximum Fan-Out From Each Output 

Vee 

@@®®®00 

CD0CD00®CD 
N( - No internal connection 

positive logic 

low input to So sets Q to logical 1 

GND 

5V 

12 

electrical characteristics at Vee = 5 V (unless otherwise noted) 
-

TEST 
PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT 

v - 1.1 V, V2 = 1.9 V, ,-
0,45 V 

V3 = 5 V, Isink = 16.8 rnA, TA = 25 0 e 
Logical 0 output 27 V, = 1.2 V, V2 = 2 V, 

Vout(o) voltage (on level) and 
V3 = 5 V, Isink = 16.8 rnA, TA = oOe 0,45 V 

at Q or Q 28 
V, = 0.95 V, V2 =1.8V, 

0.5 V 
V3 = 5 V, Isink = 16 rnA, TA = 750 e 

V, = 5V, V2 = 1.1 V, 
2.6 V 

Iload = -0.12 rnA, TA = 25 0 e 
Logical 1 output Y, = 5 V, V2 = 1.2 V, 

Vout(1) voltage (off level) 12 
lload = -0.12 rnA, TA = oOe 2.6 V 

at Q or Q 
V, = 5 V, V2 = 0.95 V, 

2.5 V 
Iload = -0.12 rnA, TA = 750 e 

Vin =l.lV, Vcp = 0.45 V, 
-2.8 rnA 

TA = 25 0 e 

ICP/O) 
Logical 0 )evel clock-input 

29 Yin = 1.2 V, Vcp = 0.45 V, 
forward current TA = oOe 

-2.8 rnA 

Yin = 0.95 V, Vcp = 0.5 V, 
-2.67 rnA 

TA = 75°e 
-

VCC= 4 V, Vcp = 4 V, 
pA logical 1 level clock-input T A = 25 0 e and oOe 20 

ICP(i) 30 
reverse current 

Vce = 4V, VCP = 4 V, TA = 75°e 30 pA 

7014 



electrical characteristics (continued) at Vee 

TEST 
PARAMETER FIGURE 

Logical 1 level 
lin(1) synchronous-input current 15 

Logical 0 level 
linlO) synchronous-input current 

31 

Logical 1 level 
lin(l) asynchronous-input current 

32 

Logical 0 level 
'inIO) asynchronous-input current 33 

lOS Short-circuit output current 18 

'CC(O) Logical 0 level supply current 19 

'CC(I) 
Logical 1 level supply current 

at maximum Vee 20 

TYPE SN15845 
FLIP·FLOP WITH SET AND CLEAR 

5 V (unless otherwise noted) 

TEST CONDITIONS MIN MAX UNIT 
Vin = 4 V, T A = 25°C and OoC 5 p.A 

Vin = 4 V, TA = 75°C 10 p.A 

Vin = 0.45 V, VI = 4V, 
-0.95 mA 

Vcp = 4V, T A = 25°C and OoC 

Vin = 0.5 V, VI = 4V, 

VCp=4V, TA = 75°C 
-0.9 mA 

Vin = 4 V, VI = 5V, 
5 p.A 

T A = 25°C and OOC 

Vin = 4 V, VI = 5V, 

TA = 75°C 
10 p.A 

Vin = 0.45 V, T A = 25°C and OoC -2.1 mA 

Vin = 0.5 V, TA = 75°C -2 mA 

Vin = 5 V, Vout = 0, 
-0.59 -1.41 mA T A = 25°C and OOC 

Vin = 5 V, Vout = 0, 
-0.55 -1.38 mA 

TA = 75°C 

TA = 25°C 15 mA 

VCC = 8 V, TA = 25°C 17 mA 

switching characteristics, Vee = 5 V, TA = 25°C 

TEST 
PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT 

Propagation delay time 
Rl = 3300, Cl = 50 pF 5 75 tpdlO) to logical 0 level 

ns 

52 

tpd(!) 
Propagation delay time 

to logical 1 level Rl = 2 kO, CL = 30 pF 5 75 ns 
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TYPE SN15845 
FLIP·FLOP WITH SET AND CLEAR 

schematic 

Q 

6 1----+--.. __ -+--_c 9 

--~-----+---+--cl0 

NOTE: Pins CD. 0 ' and ® - no internal connection. 
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schematic (each gate) 

INPUTS {O--tIII---' 

6 kn 

OUTPUT 

~-.... --<lGND 

Component values shown are nominal. 

recommended operating conditions 

Supply Voltage Vee . • • . 

Maximum Fan-Out From Each Output • 

electrical characteristics at V cc _ 5 V 

PARAMETER 

Vout[O) 
Logical 0 output 

voltage (on level) 

Voutll ) 
Logical 1 output 

voltage (off level) 

TEST 
FIGURE 

1 

2 

TYPE SN15 846 
QUADRUPLE 2-INPUT NAND/NOR GATE 

Vee 

®®®®®00 

CD000CDCDCD 
GND 

positive logic 

3 = 1-2 6 = 4-5 8 = 9-10 11 = 12-13 

5V 

• 8 

TEST CONDITIONS MIN MAX UNIT 

Vin = 1.9 V, Isink = 12 mA, 
0.45 V 

TA = 250e 

Vin = 2 V, Isink = 12 mA, 0.45 V 
TA = oOe 

Vin = 1.8 V, Isink = 11.4 mA, 
0.5 V 

TA = 750e 

Vin = 1.1 V, lload = -0.12 mA, 
2.6 V 

TA = 250e 

Vin = 1.2 V, lload = -0.12 mA, 
2.6 V 

TA = oOe 

Vin = 0.95 V, lload = -0.12 mA, 
2.5 V 

TA = 750e 
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TYPE SN15 846 
QUADRUPLE 2-INPUT NAND/NOR GATE 

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

PARAMETER TEST TEST CONDITIONS MIN MAX UNIT 
FIGURE 

Logical 1 level input Vin = 4 V, T A = 25°C and OOC 5 p,A 
lin(l) current 

4 
Vin = 4 V, TA - 75°C 10 p,A 

Vin = 0.45 V, VR = 4 V, 
-1.4 mA 

Logical 0 level input 
5 

T A = 25°C and OOC 
lin(O) current 

Vin = 0.5 V, VR = 4 V, 

TA = 75°C 
-1.33 mA 

lout(l) 
Output reverse 

6 Vout = 5 V, TA = 25°C p,A 
current (off level) 

100 

Vout = 0, TA = 25°C -1.3 mA 

Short-circuit 
TA = OOC lOS 7 Vout = 0, -1.3 mA 

output current 

Vout = 0, TA = 75°C -1.25 mA 

Logical 0 level 

IcC(O) supply current 8 TA = 25°C 16 mA 

(all gates) 

Logical 1 level supply 

ICC(1) current at maximum 9 VCC = 8V, TA = 25°C 16 mA 

V cc (all gates) 

switching characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST TEST CONDITIONS MIN MAX UNIT FIGURE 

tpd(O) 
Propagation delay time 

to logical 0 level Rl = 400 D, CL = 50 pF 10 30 ns 

51 

tpd(1) 
Propagation delay time 

to logical 1 level 
Rl = 3.9 kD, CL = 30 pF 25 80 ns 
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logic 

TRUTH TABLES 

R-5 MODE J-K MODE 
- -_.-

tn tn+, tn tn+ 1 
-----

5, 52 C, C2 Q 51 C1 Q 

0 X 0 X Qn 0 0 Qn 
~- -

0 X X 0 Qn 0 1 0 
f-----

X f---O 0 X Qn 1 0 1 
r--

X 0 Qn X 0 1 1 Qn 

0 X 1 1 0 
X 0 1 1 0 
1 1 0 X 1 
1 1 X 0 1 

1 1 1 1 Indeterminate 

NOTES; 1. tn = bit time before clock pulse. 

2. tn +, = 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 logical O. 

S. For operation in the J·K mode connect S2 to Q and (2 to Q. 

TYPE SN15 848 
FLIP·FLOP WITH SET AND CLEAR 

Vee 

®®®®®0Q) 

0000000 
GND 

N( - No internal connection 

positive logic 

Low input to So sets Q to logical 1 

recommended operating conditions 

Supply Voltage V cc • 5V 

•. 11 Maximum Fan-Out From Each Output 

electrical characteristics at Vee = 5 V (unless otherwise noted) 

TEST 
PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT 

VI = 1.1 V, V2 = 1.9 V, 
0.45 V 

V3 = 5 V, 'sink = 15.4 rnA, TA = 25 0 e 
Logical 0 output 27 

V, = 1.2 V, V2 = 2 V, 
Vout(O) voltage (on level) and 0.45 V 

at Q or Q 28 
V3 = 5 V, 'sink = 15.4 mA, TA = oOe 

V, = 0.95 V, V2 = 1.8 V, 
0.5 V 

V3 = 5 V, 'sink = 14.6 mA, TA = 75 0 e 

V, = 5V, V2 = 1.1 V, 
2.6 V 

'load = -0.12 mA, TA = 250 e 
Logical 1 output 

VI = 5V, V2 = 1.2 V, 
Vout(l) voltage (off level) 12 

'load = -0.12 mA, TA = oOe 
2.6 V 

at Q or Q 
VI = 5V, Vz = 0.95 V, 

2.5 V 
'load = -0.12 mA, TA = 75°e 

V in = 1.1 V, VCP = 0.45 V, 
-2.8 mA 

TA = 25 0 e 

'CP(O) 
Logical 0 level clock-input 

29 
V in = 1.2 V, VCP = 0.45 V, 

-2.8 mA 
forward current TA = oOe 

V in = 0.95 V, VCP = 0.5 V, 
-2.67 mA 

TA = 75 0 e 

Logica' 1 level clock.input 
VCC= 4 V, Vcp = 4 V, 

20 p.A 
ICP(1) reverse current 30 T A = 25 0 e and oOe 

VCC = 4 V, Vcp = 4 V, TA = 75°e 30 p.A 
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TYPE SN15848 
FLIP-FLOP WITH SET AND CLEAR 

electrical characteristics (continued) at Vee 5 V (unless otherwise noted) 

TEST 
PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT 

~ ----

T A = 25 0 e and oOe Logical 1 level Yin = 4 V, 5 ItA 
lin(1) synchronous-input current TA = 75 0 e 

------ -- f---- .... --
15 Yin = 4 V, 10 itA 

--- ---~-I 

Yin = 0.45 V, V, =4V, 
-0.95 mA 

~IOI Logical 0 level VCP = 4V, T A = 25 0 e and oOe 

synchronous-input current 31 -~-

Yin = 0.5 V, V, = 4V, 

VCP = 4V, TA = 75°C 
-0.9 mA 

Yin = 4 V, V, = 5 V, 
5 itA 

Logical 1 level 32 T A = 25°e and oOe 
lin(1) asynchronous-input current Vin = 4 V, V, = 5V, 

TA = 75°C 
10 p.A 

Logical 0 level Vin = 0.45 V, T A = 25°C and OOC -2.1 mA I 
lin(O) asynchronous-input current 33 

Yin = 0.5 V, TA = 75°C -2 mA i 
Vin = 5 V, Vout = 0, ! 

T A = 25°e and oOe -0.59 -1.41 mA 

lOS Short-circuit output current 18 
Yin = 5 V, Vout = 0, 

-0.55 -1.38 mA 
TA = 75°C 

ICC(O) Logical 0 level supply current 19 TA = 25 0 e 15 mA 

ICC(1) 
Logical 1 level supply current 

VCC = 8 V, TA = 25 0 e 17 mA 
at maximum V CC 20 

switching characteristics, V cc = 5 V, TA = 25°C 

TEST 
PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT 

tpd(O) 
Propagation delay time 

R, = 330 D, Cl = 50 pF 65 to logical 0 level 5 ns 

52 

tpd(l) 
Propagation delay time 

R, = 2 kD, to logical 1 level CL = 30 pF 5 75 ns 

7020 



schematic 

Q 

6 l----+-.. 

5l-----+---t--_e_ ___ ___ 

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

TYPE. SN15' 848 
FLIP-FLOP WITH SET AND CLEAR 

7 GND 

2 kO 
NOM. 

e____---f---( 9 
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TYPE SN15850 
PULSE· TRIGGERED BINARY 

logic 

TRUTH TABLES Vee 
SYNCHRONOUS 

tn tn+ 1 

ASYNCHRONOUS 

DIRECT ®®®®®00 

7022 

PULSE INPUT OUTPUT INPUT OUTPUT 

S C PT1 PT2 Q Q So Co Q Q 
1 X X 1 Qn Qn 1 1 Qn Qn 
X 1 1 X Qn Qn 0 1 0 1 
0 1 0 X 1 0 1 0 1 0 
0 X 0 1 1 0 0 0 1 1 
1 0 X 0 0 1 
X 0 1 0 0 1 

0 0 0 0 Indetenninate CD00CD®®CD 
NOTES: 
1. X indicates that either a logical 1 or a logical 0 may be present. 
2. Logical 1 is more positive than logical O. 
3. Logical states shown for pulse inputs PT, and PT2 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 Vee 

Maximum Fan-Out From Each Output 

electrical characteristics at Vee = 5 V 

TEST 
PARAMETER FIGURE 

V outlol 
Logical 0 output voltage 

34 (on level) at Q or ~ 

Voutlt) 
Logical 1 output voltage 

35 (off level) at Q or Q 

Pulse-triggered-input 
'inPT current 

36 

Logical 0 level-input 
'inlol current at e or S 

37 

Logical 0 level 
'inlol at Co or So input current 

37 

TEST CONDITIONS 
Vin = 1.9 V, Isink = 12 mA, 

TA = 250 e 

Vin = 2 V, Isink = 12 rnA, 
TA = oOe 
Vin = 1.8 V, Isink = 11.4 mA, 
TA = 75°C 

V, = 1.1 V, V2 = 1.9 V, 

V3 = 5 V, 'load = -1.5 rnA, TA = 250 e 

V, = 1.2 V, V2 = 2 V, 

V3 = 5 V, lload = -1.5 rnA, TA = oOe 

V, = 0.95 V, V2 = 1.8 V, 

V3 = 5 V, 'load = -1.5 rnA, T A = 750 e 

Vin = 8 V, T A = 250 e and oOe 

Vin = 8 V, TA = 75°C 

Vin = 0.45 V, T A = 25°e and oOe 
Vin = 0.5 V, TA = 750 e 

Vin = 0.45 V, T A = 250 e and oOe 

Vin = 0.5 V, TA = 75°C 

MIN MAX 

0.45 

0.45 

0.5 

2.6 

2.6 

2.5 

5 

10 

-2.1 

-2 

-1.6 

-1.52 

GND 

5V 

8 

UNIT 

V 

V 

V 

V 

V 

V 

p,A 

p,A 

rnA 

rnA 

rnA j 
rnA 



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 Vin = 4 V, T A = 2SoC and OoC S /LA 
lin(11 38 

TA = 7SoC at Co or So Vin = 4 V, 10 /LA 

IRC Current through resistor Rc 39 Vin = 0, TA = 2SoC -3.3 -7.9 mA 

Short-circuit output Vout = 0, T A = 2SoC and OoC -13.7 -29 mA 
los 40 

TA = 7SoC current Vout = 0, -12.6 -28 mA 

loot(1) 
Output reverse current 

40 Vout = 4.5 V, T A = 25°C and OoC 150 /LA (off level) 

ICClO) Logical 0 level supply current 41 TA = 25°C 9.3 mA 

ICCll) 
Logical 1 level supply current 

42 VCC = 8 V, TA = 25°C 19.6 mA 
at maximum V CC 

switching characteristics, Vee = 5 V, TA = 25°C 

TEST 
PARAMETER FIGURE TEST CONDITIONS MIN MAX UNIT 

tpdlO) 
Propagation delay time 

R, = 400 il, Cl = 100 pF 5 32 
to logical 0 level. 

ns 

53 

tpd(l) 
Propagation delay time 

R, = 3.9 kn, Cl = 100 pF 5 25 
to logical 1 level 

ns 

schematic 

PT 1 0~----f) I---..... --J""".--+----' L---I-..JVI.f'Ir-...... ----1I-( -----10 PT 2 

70 pF 70 pF 
4 

GND C . 
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TYPE SN15851 
MONOSTABLE MULTIVIBRATOR 

TRUTH TABLE 

Vee 

®®® 
See Note 1) (See Note 2) 

@A@ ®@ logic 

tn tn+1 
INPUT INPUT OUTPUT 

A B A B 
1 1 1 1 INHIBIT 

1 1 1 0 ONE-SHOT 

1 1 0 1 ONE-SHOT 

1 1 0 0 ONE-SHOT 

0 1 X X INHIBIT 

1 0 X X INHIBIT 

0 0 X X INHIBIT CD0CDCD®®CD 
NOTES: a. tn = time before input transition. A B (See Note 3) GND 

b. tn + 1 = time after input transition. 
c. X indicates that either a logical 1 or a logical 0 may be present. 

1. External resistor and capacitor may be used between pins ® ' 
® ' and @ to control one-shot pulse width. 

recommended operating conditions 

Supply Voltage Vee' 
Maximum Fan-Out From Each Output 

Input Pulse Characteristics: 

Minimum Negative-Going Transition 

Maximum Input Fall Time Per Volt . 
Maximum Duty Cycle . 

electrical characteristics at V cc = 5 V 

TEST 
PARAMETER FIGURE 

logical 0 output 
Vout(o) voltage (on level) 

43 

logical 1 output 
Vout (1) voltage (off level) 

44 

logical 1 level 
lin(1) input current 

45 

logical 0 level 
lin(O) input current 

46 

tExpander node is open unless otherwise noted. 

7024 

NOTES: 

2. To use the internal timing resistor, connect Pine!) to pin ® . 
3. Input sensitivity can be decreased by adding a capacitor from pin 

0to ground. 

5V 

10 

1 V 
25 ns/V 

40% 

TEST CONDITIONSt MIN MAX UNIT 

Isink = 15 rnA, T A = 25°C and OOC 0.45 V 

Isink = 14.5 rnA, TA = 75°C 0.5 V 

lload = -0.18 rnA, TA = 25°C and OOC 2.6 V 

lload = -0.18 rnA, TA = 75°C 2.5 V 
-----

V in = 4 V, TA = 25°C and OOC 5 f1A 

Vin = 4 V, TA = 75°C 10 f1A 

VI = 4V, V2 = 0.45 V, 
-1.35 -2.8 rnA 

T A = 25°C and OoC 

VI = 4 V, V2 = 0.5 V, 

TA = 75°C 
-1.25 -2.63 rnA 



electrical characteristics (continued) at Vee 
.------. 

PARAMETER TEST 
FIGURE 

IRT 

Current through internal 
47 

timing resistor RT 

Short circuit current 
Ise @ 48 

at expander node or pin 

ICC Supply current 49 
-- -

_~l~xl Supply current at maximum Vee 50 
... --.--~---

TYPE SN15851 
MONOSTABLE MUL TIVIBRA TOR 

5 V (unless otherwise noted) 
---_. 

TEST CONDlTlONSt MIN MAX UNIT 

Vin = 5 V, TA = 25°C 0.4 0.75 mA 

Vin = 0, TA = 25°C and OOC -0.8 mA 

Vin = 0, . TA = 75°C -0.75 mA 

TA = 25°C 12 mA 

Vee = 8 V, TA = 25°C 26.7 mA 

switching characteristics, Vee 

---------P-A-R-A-M-E·-T-ER--------~-T-E~S-T--.-----T-E-S-T-C-O-N-D-I-T-IO-N-S-t------~-M-I-N----M-A-X--~U-N--IT-, 
FIGURE 

Propagation delay 

time to logical 0 level 
~-----

Propagation delay 
tpd (11 time to logical 1 level _ .. _------------_._---

54 300 H, CL = 50 pF 

50 ns 

50 ns 

50 175 ns i.. __ Pulse width - .. - ___ --_. __ -L-________________ --L _______ --l ___ ---l 

schematic 

t Expander nodes are open unless otherwise noted. 

OUTPUT 
o 

EXPANDER 2 ~-...... ~.--..~ 
INPUT 

5 

(See Note 3) 

(See Note 1) 
External 
Resistor 

External 
Capacitor 

Internal 

.... .......\I--4--... .I\III/\,-+-........( 9 Tim i n9 
RT Resistor 

(See Note 2) 

OUTPUT 1 

/ 

GND 

NOTES: 1. External resistor and capacitor may be used (as indicated above) between pins ®, ® ' and ® to control one-shot pulse width. 
2. To use the internal timing resistor, connect Pine!) to pin ® . 
3. Input sensitivity can be decreased by adding a capacitor from pin 0 to ground. 

7025 



TYPE SN15 862 
TRIPLE 3-INPUT NAND/NOR GATE 

schematic (each gate) 
1.75 kl1 

5 kl1 

Component values shown are nominal. 

recommended operating conditions 

Supply Voltage Vee • . • . 

Maximum Fan-Out From Each Output • 

electrical characteristics at Vee _ 5 V 

PARAMETER 

V out(O) 
Logical 0 output 

voltage (on level) 

--_._- ----_.-

V out(,) 
Logical 1 output 

voltage (off level) 

7026 

TEST 
FIGURE 

1 

2 

Vee Vee 

®®®®®0CD 
6 kl1 

OUTPUT 

CD00CD0®CD 
GND 

GND positive logic 

8 = 9-10-11 

5V 

•. 8 

TEST CONDITIONS MIN MAX UNIT 

V in = 1.9 V, Isink = 12 rnA, 
0.45 V TA = 25°C 

V in = 2 V, Isink = 12, mA, 
0.45 V TA = DoC 

V in = 1.8 V, Isink = 11.4 mA, 

TA = 75°C 
0.5 V 

V in = 1.1 V, lload = -0.12 mA, 
2.6 V 

TA = 25°C 

V in = 1.2 V, lload = -0.12 mA, 
2.6 V TA = DoC 

V in = 0.95 V, I(load) = -0.12 mA, 
2.5 V 

TA = 75°C 



TYPE SN15 862 
TRIPLE 3-INPUT NAND/NOR GATE 

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

PARAMETER TEST TEST CONDITIONS MIN MAX UNIT FIGURE 

Logical 1 level input Vin = 4 V, TA = 250 e and oOe 5 p.A 
lin(1) current 

4 
Vin = 4 V, TA = 75°e 10 p.A 
Vin = 0.45 V, VR = 4 V, 

-1.4 rnA 
Logical 0 level input T A = 25°e and oOe 

linlo) current 
5 

Vin = 0.5 V, VR = 4 V, 

TA = 75°e 
-1.33 rnA 

lout(1) 
Output reverse 

6 Vout = 5 V, TA = 250 e 100 p.A 
current (off level) 

Vout = 0, TA = 250 e -1.3 rnA 
Short-ci rcu it 

Vout = 0, TA = oOe -1.3 rnA los 7 
output current 

Vout = 0, TA = 75°e -1.25 rnA 
Logical 0 level 

ICCIO) supply current 8 TA = 25 0 e 12 rnA 
(all gates) 

Logical 1 level supply 

ICC(1) current at maximum 9 VCC = 8V, TA = 250 e 12 rnA 
V CC (all gates) 

switching characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST TEST CONDITIONS MIN MAX UNIT FIGURE 
Propagation delay time = 400 Q, eL = 50 pF tpdlO) to logical 0 level Rl 10 30 ns 

51 
Propagation delay time 

Rl = 3.9 kQ, eL = 30 pF 25 tpd (11 to logical 1 level 
80 ns 
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SERIES 15 830 
_O&ltD GltB"Wlttp@ SEMICONDUCTOR NETWORKS 

7028 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuits t 

SN15830, SN15832, SN15844, 
SN15 846, and SN15862 

Vee 

FIGURE 1 - VOlitIO) 

SN15830 and SN15832 

Vee 

FIGURE 3 - Voutll ) 

SN15830, SN15832, SN15844, 
SN15 846, and SN15862 

4--

1 in(O) 

l-----OPEN 

1. Each input is tested separately. 

FIGURE 5 - lin(O) 

t Arrows indicate actual direction of currenl flow. 

SN15830, SN15832, SN15 846, and SN15862 

V out(l) 

• 
1. Each inpul Is tesled separately. 

FIGURE 2 - Voutlll 

SN15830, SN15832, SN15844, 
SN15 846, and SN15862 

Vee 

)-----OPEN 

1. Each input is tested separately. 

FIGURE 4 - linll) 

SN15830, SN15832, SN15 846, and SN15862 

FIGURE 6 -Ioutlll 



SERIES 15 830 
_O&llD Glfaa1lll~tp® SEMICONDUCTOR NETWORKS 

PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 

SN15830, SN15832, SN15 846, and SN15862 

Vee 

)-----0 vout 

FIGURE 7 - los 

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

, __ , _________ te~ _____ -, 
I 
I 
I 
I ------.., 

,-..1._-. I 
OPEN ---' '\ OPEN I 

I r----

I OPEN {--rJ
--\ ... OPEN 

I ---I 1"'---
r- / IL._-

rl l)---
ILT-...... I 

--- -+-.J I 
NETWORK ~~ TEsT_ ----1 

I L~ ____ _ 

L ______ _ 

FIGURE 9 - ICC(l) 

SN15831 

Cl 

C2 :J IIOOdr VI 51 

V2 52 You! (ll 

~ -= 
CLOCK INPUT 

CLOCK INPUT - ........ - -----------------3V 
i.--sENsE TIME - - - ... VOLTAGE 

WAVEFORM I I ---0 
I~ MOMENTARY GND RELEASE 

1. Output Q is tested by applying V, to S, and S2 simultane-

ously, applying V2 to (, and (2 individually, and loading Q. 

2. Output Q is tested by applying V, to (, and (2 simultane­

ously, applying V 2 to S, and S2 individually, and loading Q. 
3. Momentary ground is applied to output being tested. 

FIGURE 11 - Vout (1) 

t Arrows indicate actual direction of current flow. 

SN15 830,SN15 832,SN15 844,SN15 846,andSN15 862 
Vee 

r-------l~-----~ 
I I 
I I 
I I 
I I 
I 
I 
I 
I 
I 

r-----
,- .L_ 

{ 

--~ "OPEN 
OPEN --~ (.'r--

--"\ / L, __ 
L ____ _ 

--------, I 

{ 
--f.1.-" OPEN I 

OPEN __ I /~;--- I 1..,__ I 
_ ____ ...J 

L ______ _ NETWOR~ UND~~ _ J 

V 1 

V2 

FIGURE 8:"" ICC(O) 

SN15831 

:J 4

1

"f 
V out{o) 

OPEN ~ 
CLOCK INPUT 

CLOCK INPUT --+-1 _ ---------------3V 
t.--5EN5E TIME ---.-VOLTAGE I 

WAVEFORM I I - - V cp(s) 
t4--- MOMENTARY GND RELEASE 

1. Output Q is tested by grounding S, and applying a momen­

tary ground to 0: Isink is driven into Q. 

2. Output if is tested by grounding (, and applying a momen­

tary ground to Q. Isink is driven into Q. 
FIGURE 10 - Vout(O) 

SN15831, SN15 845, and SN15848 

Co 

Cl 

C2 

51 

52 

-= 
So 

CLOCK INPUT 

~~~~:GI~PUT·--...... I -~ SE~sE ~ME :.:-_-~ 3 V 

WAVEFORM I - 0 

1. Output Q is tested by grounding S, 

(0 and V2 to So' and loading Q. 

2. Output Q is tested by grounding (, 

So and V2 to (0' and loading Q. 

and S2' applying V, to 

and (2' applying V, to 

FIGURE 12 - Vout(1) 
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SERIES 15 830 
_O&JtD fllfa""lftp® SEMICONDUCTOR NETWORKS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 

SN15831 

OPEN{ 

v;n{ c 2 }OPEN 
OPEN 

52 

CLOCK ~ h(o) -= 
INPUT 

1. Vin is applied to each input separately. 

FIGURE 13 - ICP(O) 

SN15831, SN15845 and SN15848 

C, 

C2 

Vin 

5, 

52 

-= 

1. Vin is applied to each input separately. 

FIGURE 15 - 'in(1) 

SN15831 

CLOCK o-----+----~ 
INPUT 

~~~~:GI~PUT---.. I-=;N~ ~,: = =-: 3 v 
WAVEFORM • I ---0 

1. (0 input diode is tested by grounding 5, and 5z and 

applying Vin to (D. 

2. 50 input diode is test.d by grounding (, and (z and 

applying Vin to So. 

FIGURE 17 - lin(l) 

t Arrows indicate actual direction of current flow. 

7030 

SN15831 

FIGURE 14 - ICP(I) 

SN15831 

1. Yin Is applied to each input separately. 

FIGURE 16 - lin/O) 

SN15 831 (linIO) SN15 845 and SN15 848 (los) 

~~~;:GI~PUT --""'1 (Fo-; ~~o~y--=-S-;e-N-;;t~"3 ~d ~3 V 

WAVEFORM 
1. Logical 0 level input current at (0 is tested with So' S2' and Q grounded 

and (P open. 
2. Logical 0 level input current at So is tested with Co, (2' and Q grounded 

and (P open. 
3. Short-circuit output current at Q is tested by applying Vin .to (0 and So. 

grounding (I and (2' and appl~ng clock input. 
4. Short-circuit output current at Q is tested by applying Vin to (0 and So. 

grounding SI and S2' and applying clock input. 

FIGURE 18 - 'inlo) and los 



SERIES 15 830 
_O&lrDfIIlfJltICl1llIltp® SEMICONDUCTOR NETWORKS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuits t (continued) 

SN15831, SN15845,and SN15848 
vee 

C l 

1Iee(0) 

Co Q 

}OPEN 

C2 

OPEN CP 

51 
Q 

50 

52 

FIGURE 19 - IcC(O) 

SN15833 

OPEN {-=~ ) T-r-""'r--- V
F 

-= • 
1. Each input is tested separately. 

FIGURE 21 - VF 

SN15833 

SN15831, SN15 845, and SN15848 
vee 

Q 

FIGURE 20 - ICC{1) 

SN15833 

V;,o ~-= ____._)\--............ OPEN 

rr 
1. Each input is tested separately. 

FIGURE 22 - linR 

SN15844 

Vee 

FIGURE 23 - lout R FIGURE 24 - V out(l) 

t Arrows indicate octual direction of current flow. 
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SERIES 15 830 
80&1ID ffJJllafIJJTIIIlltl!® SEMICONDUCTOR NETWORKS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuits t (continued) 

SN15844 

Vc.e 

Vout 

+ 
1. Each input is tested separately. 

FIGURE 25 - lout(l) 

SN15845 and SN15848 
vee 

v, 0-{ 
VCP 

Vout(O) 

O------...... -L. __ I'-t--~ OPEN ~ 

~ SENSE TIME - - ... 
3V CLOCK INPUT 

VOLTAGE 
WAVEFORM I ---0 

1. Inputs (, and (2 are tested separately. 

FIGURE 27 - V out(o) 

SN15845 and SN15848 

~{ 
} OPEN 

~{ 

1. Vin is applied to So or Co separately. 

FIGURE 29 - ICP(O) 

tArrows indicate actual direction of current flow. 

7032 

SN15844 

Vee 

FIGURE 26 - lout(1) 

SN15845 and SN15848 

Vee 

o------..... -tC l 

VCPO----------+-----~ 

V'~ 

OPEN 
.Isink 

CLOCK INPUT ---. 3 V 
VOLTAGE ,- -,I. - - SENSE TiME ----:;: 
WAVEFORM - .... ---------- 0 

1. Inputs S, and S2 are tested separately. 

FIGURE 28 - Vout(o) 

SN15845 and SN15848 

} OPEN 

1. Ground is applied separately to (1'(2 and So or to S, ,S2 and (0' 

FIGURE 30 - IcP(1 ) 



SERIES 15 830 
_O&ltD Gllaalllllltr® SEMICONDUCTOR NETWORKS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 

SN15845 and SN15848 

lin(o) 
~ 

Vc..c>-----' 

Vcc 

}OPEN 

1. Ea(h syn(hronous input is tested separately by applying Vin to input under 
test and V, to the remaining gate input. 

FIGURE 31 - lin(O) 

SN15845 and SN15848 

CD~------------~ 

SD~+-______ +-______ ~ 

OPEN 

1. (0 is tested with S1 and S2 grounded. 

2. s.o is tested with (1 and (2 grounded. 

FIGURE 33 - lin(O) 

SN15850 

V3~----------------~ 

Vin~o-------~-<~~~ 

V3 ~------------------~ 

-------------- 5V 
1 
~ SENSE TIME 

10%1 

...... to < 50 ns 

---. 
o 

1. Output Q is tested by applying VI to (, V2 to S, V3 to (0 and So' and 
loading Q. 

2. Output Q is tested by applying V, to S, V2 to (, V3 to CD and So' and 
loading Q. 

FIGURE 35 - V out(') 

tArrows indi(ate a(tual dire(tion of (urrent flow. 

SN15845 and SN15848 

VcP o-----+-----~ 

1. (0 input diode is tested by grounding S, and S2' and by applying V, to 
So and Vin to (D' 

2. So input diode is tested by grounding (, and (2' and by applying V, to 
Co and Vin to So' 

FIGURE 32 - lin(1) 

SN15850 

1. Output Q is tested by grounding ( and CD' applying Vin to So. and load­
ing Q. 

2. OutP~t Q is tested by grounding S and So' applying Vin to (0' and load­
ing Q. 

v.~r 
In~ 

p 

FIGURE 34 - Vout(O) 

SN15850 

1. Input PT 1 is tested by grounding S and applying Vi~ to Pl,. 
2. Input PT 2 is tested by grounding C and applying Vin t.o PT 2. 

FIGURE 36 - lin PT 
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SERIES 15 830 
_O&llD Glla""'lltP@ SEMICONDUCTOR NETWORKS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 

lin(o) 
+--

SN15850 

OPEN 

OPEN 

Vee 

} OPEN 

1. Each input is tesled separately with all other inputs open·circuited. 

OPEN 

FIGURE 37 - lin{O) 

SN15850 
rINr'"ERNAL' 

Vce I RESISTORS I 
I I 
I I 

I 
~'--...., L __ -_.J 

}OPEN 

~RC 
1. Each resistor is tested separately. V. 

In 

FIGURE 39 - IRe 

SN15850 

OPEN 

FIGURE 41 - IcC(O) 

tArrows indicate actual direction of current flow. 
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SN15850 

} OPEN 

V inPT 
- ________ .:... ____ 5 V 

90% I , 

VinPT WAVEFORM : 10%~ SENSE TIME --.. 
I I 0 

...... I4-to <50ns 

1. Each asynchronous input is tested separately. 
2. When testing (0 ground S and apply VinPT to PT2• 

l. When testing So ground ( and apply VinPT to PT,. 

FIGURE 38 - lin(1) 

SN15850 

Vee 

1. When testing output Q ground SO. 
2. When lesting output Q ground (D. 

Q 

Q 

FIGURE 40 - los and lout(1) 

SN15850 

OPEN 

OPEN 

FIGURE 42 - ICCP) 

los 
--.. 
4--

lout(ll 

V rt 



SERIES 15 830 
_O&llD UltaflVlttp® SEMICONDUCTOR NETWORKS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 

SN15851 

OPEN { 

, sink 
+--

, sink 
+--

V out (0) 

5 V 0--{ 
11 

1. Output 0 is tested by applying ground separately to PinsQ) and ® and 
loading output O. 

2. Output 1 is tested by applying S V to pin CD and loading output 1. 

FIGURE 43 - Vout(O) 

SN15851 

1. Each input is tested separately. 

FIGURE 45 - Ijn(l) 

SN15851 

o I-----} OPEN 

V. 
In 

FIGURE 47 - IRT 

tArrows indicate actual direction of current flow. 

SN15851 

OPEN { 

'load 
0 ~ 

'load 
--+ 

5 V 0-{ Vout(J) 

~ ! 
1. Output 0 is tested by applying S V to PinG and loading output O. 
2. Output 1 is tested by applying ground to pin ® and loading output 1. 

FIGURE 44 - Vout(') 

SN15851 

1. Each input is tested separately by applying V2 to input under test and 
V1 to the other input. 

~
Isc 

V. 4-­
In 

OPEN { 

FIGURE 46 - Ijn(O) 

SN15851 

Vee 

FIGURE 48 - Isc 
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SERIES 15 830 
_O&llllJ CIIJtJltG1IIJltr@ SEMICONDUCTOR NETWORKS 

PARAMETER -MEASUREMENT INFORMATION 

d-c test circuits t (continued) 

SN15851 SN15851 

Vee 

t----} OPEN t---} OPEN 

FIGURE 49 - Icc FIGURE 50 - ICC(maxl 

tArrows indicate actual direction of current flow. 

switching characteristics 

7036 

SN15830, SN15832, SN15844, SN15 846, and SN15862 

PULSE 
GENERATOR 
(See Note 3) 

INPUT 

INPUT 

2 kn 
(See Note 6) 

:r;20 PF 

TEST CIRCUIT 

1.5~ 1.3~ 
1------..1

1 

OUTPUT 

~ tPd(l) l.- ..J tpd(o) ~ 
1 1--+----

1 ;v..v- \L, OUTPUT 1.5,/, .. _._a_. ..,\.5V 
-------' VOLTAGE WAVEFORMS ",,--_Vout(o) 

NOTES: 1. Each gate is tested separately. 
2. All diodes are lN916. Use sufficient lN916 diodes to make VF(totall = 1.9 V to 2.S V at 2 mA of current. 
3. The generator has the following characteristics: 

Vout = 3 V, tr ~ 15 ns, tf ~ 15 ns, tp = 300 ns, PRR = 1 MHz, lout ~ SO Q. 

4. The driving network is of the some type as the gate under test. 

S. Voltage values are with respect to network ground terminal. 

6. When testing the SN15 844, connect the 2-kD resistor as shown, omit all diodes, and connect resistor Rl to capacitor (l and output. 

FlGURE 51 - GATE PROPAGATION DELAY 

----r 
VF(total) 

(See Note 2) 
t 



SERIES 15 830 
_.~lf. GlraV1UllttP® SEMICONDUCtOR NETWORKS 

PARAMETER MEASUREMENT INFORMATION 

switching characteristics (continued) 

SN15831, SN15 845, and SN15848 

INPUT OUTPUT 

OPEN 

2kn 
OPEN C1 

Co 
Q 

~------
PULSE 

GENERATOR~~~--------------~ 

(See Note 1) 
CP rel ~ I VF(lotal) (See Note 2) 1J OPEN Q ---

S2 
So 

12OP

' 

OPEN 

-= 

TEST CIRCUIT 

INPUT J \1.5 V 

, / 
I , 
~ 14- tpd(l) 

I , 

OUTPUT ___________ '_Jr V 

VOLTAGE WAVEFORMS 

NOTES: 1. The generator has the following characteristics: 

I 
tpd(o) -+I 

I 

Vout = 3 V, tr S 15 ns, tf S 15 ns, tp = 300 ns, PRR = 1 MHz, lout =: SO n. 
2. All diodes are 1N916. Use sufficient 1N916 diodes to make VF(total) = 1.9 V to 2.5 V at 2 mA of current. 

3. Voltage values are with respect to network ground terminal. 

I 
~ 
I 

'\: 

---. 
I VF(totall 

i~ote2) 

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

FIGURE 52 - FLIP-FLOP PROPAGATION DELAY 
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SERIES 15830 
_O&ll. fIIllafIJJlIIIllfP® SEMICONDUCTOR NETWORKS 

switching characteristics (continued) 

SN15850 

INPUT 

OPEN 

PULSE 
GENERATOR~ ___ -.....j 

(See Note 1 

OPEN 

TEST CIRCUIT 

INPUT J \ 1.5 V 

I 
/ 

I I 
---.. f4- tpd( I) 

I I 

OUTPUT 

."".-----

---

I 
tpd(O) -.. 

I 

-.---r 
VF(total) 

I (See 

i~2) 

I 
t+­
I 

• 
I VF(total) 

~ (See Note 2) 

.I + 

OUTPUT _____________________ I-J~V ~ 
VOLTAGE WAVEFORMS 

NOTES: 1. The generator has the following characteristics: 

Vout = 3 V, tr S 15 ns, tf S 15 ns, tp = 300 ns, PRR = 1 MHz, lout = SO n. 
2. All diodes are lN916. Use sufficient lN916 diodes to make VF(total) = 1.9 V to 2.5 V at 2 mA of current. 

3. Voltage values are with respect to netwo~k ground terminal. 

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

FIGURE 53 - PULSE-TRIGGERED BINARY PROPAGATION DELAY 
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SERIES 15 830 
_O&IlD flltlltU1IIJltp@ SEMICONDUCTOR NETWORKS 

switching characteristics (continued) 

INPUT 

OUTPUT 1 

OUTPUT 0 

SN15851 

INPUT Vee OUTPUT 1 OUTPUT 0 

OPEN 

PULSE 
ENERA TOR t----4I~-__+__a 

See Note 1) 
OPEN 

f 
C

L I I VFCtotol) C
L I I (See Note 2) 1 ~ 

f 
I VF(totoll 

I (See Note 2) ! 1 

TEST CIRCUIT 

~~~-----------------------

... I ~tf L.. tp .. I 
I.-tpd(lr-1 I 

tp -----... I ... 

! r ~-v---
____________________ ~I----J 

I 
1 
I 

: ""- 1.5 V _ ~ 
:.tpd(OI~'-----------J4~·~ ~ __ _ 
I I 1 
I 1'4 tp .. , 

VOLTAGE WAVEFORMS 

NOTES: 1. The generator has the following <hara<teristin: 

Vgen = 3 V, tr = 15 ns, tf = 1S ns, tp = 300 ns, PRR = 1 MHz, lout ~ SO n. 
2. All diodes are 1 N916. Use sufficient 1 N916 diodes to make VF(total) = 1.9 V to 2.S V at 2 mA of <urrent. 
3. Voltage values are with resped to network ground terminal. 

FIGURE 54 - MONOSTABLE MULTIVIBRATOR PROPAGATION DELAY AND PULSE WIDTH 

Vin(l) 

Vin(o) 

Vout(1) 

V out(ol 

V outtJ) 

V out(ol 
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SERIES 15 830 
_O&lllll Glt.".lttP@ SEMICONDUCTOR NETWORKSt 

MECHANICAL DATA 
general 

SOLID CIRCUIT semiconductor networks are 
mounted in a glass-to-metal hermetically sealed, 
welded package. Package body and leads are 
gold-plated F-15:j: glass-sealing alloy. Approxi­
mate weight is 0.1 gram. All external surfaces are 

metallic and are insulated from leads and circuit. 
All Series 15 830 networks are available with 
formed leads, insulator attached, and/or mounted 
in a Mech-Pak carrier. 

OUTLINE DRAWING - SEMICONDUCTOR NETWORK WELDED PACKAGE 

+a 
0.175 REF. <> 
0.165 MIN. 

(See Note .) I /DATE 

L -r4'-~"""'''''''''~-~DE 
~nl'" 
0.510 ~ 

NOTES: a. All dimensions in inch ••. 
o::i9O - --r 0.220 

(See Not •• ) I 
~ ~~ XXXXX 0.150 

0.015'--.-'=- SNXXXX~ 

j 
0.250 REF. U 

(See Not. 0) 

- * -h-~ 
0.003 

0.005 MAX ::;.:: W-14 PLACES 

0.01
10

3 ..j 

0:0 f- ~:~: 

leads 

insulator 

0<D<D0<:OOXD SIDE VIEWS 

Falls within TO - 84 dimensions 

Gold-plated F-15:j: leads require no addi­
tional cleaning or processing when used in 
soldered or welded assembly. Formed leads 
are available to facilitate planar mounting 
of networks on flat circuit boards. Standard 
lead length is 0.175 inch. Networks can be 
removed from Mech-Pak carriers with lead 
lengths up to 0.175 inch. 

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. 

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. 

ordering instructions 

Variations in mechanical configuration of 
semiconductor networks are identified by 
suffix numbers shown in a table at the right. 

tPatented by Texas Instruments 

b. All decimals ::0.005 .xcept as noted. 
c. Lead spacing tolerance is '%0.015 at extremitiH and 

±O.OOS at package, nonaccumulative. 
d. lead (en,.,line. are located within ±O.OOS of their 

true positions relative to body cen,.,lines . 
•. Not applicable in Mech-Pak carri.,. 
f. Symbolization deno'e. orientation of package. 

FORMED LEADS 
0.004 R"", ~ 0.250 MAX. --./ 0013 0005 

Typical ~I c:::::::J7"'-",," l;;;;;;;;iNiiiiOiiiiT~iiiiciiii' )~l~ 

I _If I---- 0.500 ± 0.010 (NOTE I) ----~p. 

NOTES: a. All dimensions in inches. 
b. Not applicable in Mech-Pak Carrier. 
c. Measured from center of lead to bottom of package where lead 

emerges from body. 

MECH-PAK DIMENSIONS 
~ :::: ----I .. ~: 
I 0.047 DI" ' ... u I 
I 0.010 DI ... u- COUHYllSlNk I I 

-r----+--y;:=...:1 10TM SIDIS : 

o.sJO 

0.1>0 

.j /... • .oJO 

NOTES: I. All ilimensions are nominal in inches unless otherwise specified. 

2. Overall thickness is 0.175 and nestled height is 0.150 each. 

NO MECH-PAK MECH-PAK 
CARRIER CARRIER 

Lead Length 0.175 Inch Not Applicable 

Formed Leads No No Yes Yes No "'0 Yes Yes 
Insulators No Yes No Yes No Yes No Yes 
Ordering 

None -6 -7 -1 -2 -3 -·4 -5 Suffix 

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

7040 

PRINTED IN U.S.A. 
II 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 
IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE. 



SERIES 15 830N 
_O&JtD GJlJlt""lltp®SEMICONDUCTOR NETWORKSt 

DIODE· TRANSISTOR·LOGIC SEMICONDUCTOR NETWORKS 
IN 

MOLDED PLUG·IN PACKAGES 

description 

features 

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

LOW SYSTEM COST 
• multifunction gates offering low cost per logic function 
• electrically designed specifically for monolithic integrated-circuit technology 
• plug-in configuration ideal for flow-soldering techniques 
• pins on lOO-mii grid spacings for industrial-type circuit-boards 

PERFORMANCE 
• high speed 
• high d-c noise margins 
• low power dissipation 
• good fan-out capability 

EASE OF DESIGN 
• familiar logic configuration (DTL) 
• single-ended output - dot-OR logic 
• complete family for design flexibility 
• single power supply 

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 times:J:. 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. 

tPatented by Texas Instruments 

NOTES: A. The true-position pin spacing is 0.100 between cen- ~ ~ 
terlines. Each pin centerline is located within :t:0.010 0.770 MAX 

of its true longitudinal position relative to pins 0) @ @ @ @ @ (!) ® 
and@ 

• A" .... ;_.;. ;.". ~:;~=::: =&: : : : : : I 
00000@0 

~ 
PIN SPACING 
SEE NOTE A 

*Maximum tpdl and tpdO for Series 15 830N are S ns higher than for Series 15 830. The increase in the typical or median value is negligible. 

~o TEXAS,J~~rR~}l~ENTS 
SEMICONDUCTOR-COMPONENTS DIVISION 
POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 
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SERIES 15 830N 
_O&IlD GltaU1l1lttp® SEMICONDUCTOR NETWORKS 

7502 

TOP VIEW 
NC C1 C2 So 

NC CP CD 

positive logic 

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

TRUTH TABLES 
NC R-S MODE 

tn tn+ 1 

5, 52 C, C2 Q 

0 X 0 X Qn 

0 X X 0 Qn 

X 0 0 X Qn 

X 0 X 0 Qn 

0 X 1 1 0 
X 0 1 1 0 
1 1 0 X 1 

1 1 X 0 1 

1 1 1 1 Indeterminate 
Q GND 

NOTES: 1. tn = bit time before clock pulse. 

2. tn +, = bit time after clock pulse. 

J-K MODE 

tn tn+, 
5, C, Q 

0 0 Qn 

0 1 0 
1 0 1 

1 1 Qn 

Low input to So sets Q to logical 1 3. X indicates that either a logical 1 or a logical 0 may be 
present. 

positive logic 

See asynchronous truth table 

4. logical 1 is more positive than logical O. 

S. For operation in the J-K mode connect S2 to 0, and (2 to Q. 

SN15 850N 
PULSE -TRIGGERED BINARY 

TRUTH TABLES 
SYNCHRONOUS ASYNCHRONOUS 

tn tn+, 
PULSE INPUT OUTPUT 

DIRECT 
OUTPUT INPUT 

S C PT, PT, Q Q So Co Q Q 
1 X X 1 Qn ~n 1 1 Qn Qn 
X 1 1 X Qn Qn 0 1 0 1 
0 1 0 X 1 0 1 0 1 0 
0 X 0 1 1 0 0 0 1 1 
1 0 X 0 0 1 
X 0 1 0 0 1 
0 0 0 0 Indeterminate 

NOTES: 
1. X indicates that either a logical 1 or a logical 0 may be present. 
2. Logical 1 is more positive than logical O. 
3. Logical states shown for pulse inputs PT, and PTz 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. 



SERIES 15 830N 
_O&JtJII ClJl • ."lIIlltp® SEMICONDUCTOR NETWORKS 

SN15 830N, SN15 832N (BUFFER), SN15 844N (POWER) 
DUAL 4-INPUT NAND/NOR GATES 

TOP VIEW 
20 2C 2X 28 2A 2Y 

1A 18 1X 1C 10 1Y GNO 

positive logic 

Y = ABCD 

SN15 846N 
QUADRUPLE 2-INPUT NAND/NOR GATE 

TOP VIEW 
48 4A 4Y 38 3A 3Y 

1A 18 1Y 2A 28 2Y GND 

positive logic 

Y = AB 

SN15 833N 
DUAL 4-INPUT EXPANDER 

TOP VlEW 
NC 20 2C 2X 28 2A NC 

NC 1A 18 1X 1C 10 GND 

positive logic 

x = ABCD 

SN15 862N 
TRIPLE 3-INPUT NAND/NOR GATE 

TOP VIEW 
Vee 1C 1Y 3C 38 3A 3Y 

1A 18 2A 28 2C 2Y GND 

positive logic 

Y = ABC 

7503 



SERIES 15 830N 
a'lO&ltltl CIIltaVVIIItIP@SEMICONDUCTOR NETWORKS 

7504 

SN15 851N 
MONOSTABLE MULTIVIBRATOR 

o x A 

TOP VIEW 
See Note 1 

.--_....JA\-__ ...., 

B See 
Note 2 

GND 

NOTES: 1. Refer to the schematic diagram for using pins 
(V, @, and @ to control one-shot pulse width. 

2. Input sensitivity can be decreased by adding a 
capacitor from pin <D to ground. 

PRINTED IN U.S.A .. 

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



_O&llllJ GltJltC1IIlrtp@ TYPE SN723 
SEMICONDUCTOR NETWORKSt GENERAl·PURPOSE DIFFERENTIAL AMPLIFIER 

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

• Comparator • Level Detector 

• Differential Amplifier • Voltage Regulator 

• Military & Industrial Control Systems • Analog-to-Digital Converters • Analog Computers 

description 

The SN723, offering differential inputs and differential emitter­
follower outputs, incorporates a resistance network in the emitters 
of the input stage to facilitate gain adjustment. From the wide 
range of total resistance available, a particular value may be 
selected by connecting the resistor-network pins in a configuration 
which produces the desired gain. Maximum-gain configuration is 
with pin <D shorted to pin CD. 
The SN723, 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 

GROUND 
(COMMON) 

NOTE: Component values shown are nominal. 

SCHEMATIC DIAGRAM 

ORDERING INSTRUCTIONS 

The SN723 is mounted in a glass-to-metal hermetically sealed 
welded package meeting TO-84. Leads are gold-plated F-15:j: 
glass-sealing alloy. Approximate weight is 0.1 gram. All external 
surfaces are metallic and are insulated from leads and circuit. 
The SN723 is available with formed leads, insulator attached, 
and/or mounted in a Mech-Pak carrier. See Ordering Instructions. 

NO MECH·PAK CARRIER MECH·PAK CARRIER 
lead length 0.175 Inch 
Formed leads No No Yes Yes 
Insulators No Yes No Yes 
Ordering None -6 -7 -1 
Suffix 

OUTLINE DRAWING - SEMICONDUCTOR NETWORK WELDED PACKAGE 

®®®®®<D0 
+8°0000 

0.175 REF. d ~ ~ ~ : ~ 
0.165 MIN. 1 

(See Note el I ./ DATE 
J. ~COOE 

-L- _ _ --.-----

~ ~XXXXX~ 0.1: 

,:;:~~~. SNXXXwX -~ 

~:~:~ -l 1_ ~ 
r--- 0.250 

Frequency 

Inp",t I C:~f:~- Output 

Frequency 

Vee 1 C:~i:; - Output 

@ 0 CD 

SIDE VIEWS 

o 00000 0 
~ Vcc, ~ lnp"" 

Falls within 10-84 dimensions 

NOTES: o. All dimensions in inches. 
Gain-Control 

tPatented by Texas I nslruments. 

b. All decimals ±0.005 except as noted. 
c. Lead spacing tolerance is ±O.015 at extremities and 

±O.OOS at package, nonaccumulative. 
d. Lead centerlines are located within ±O.OOS of their 

true positions relative to body centerlines. 
e. Not applicable in Mech-Pak carrier. 
f. Symbolization denotes orientation of package. 

:j:F-lS is the ASTM designation for on iron-nickel-cobalt alloy containing nominally 53% iron, 24% nickel, and 17% cobalt. 

~o TEXAS,J2~R~~IJ\\VDM ENTS 
SEMICONDUCTOR-COMPONENTS DIVISION 
POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 

Not Applicable 
No No Yes Yes 
No Yes No Yes 
-2 -3 -4 -5 
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TYPE SN723 
GENERAL·PURPOSE DIFFERENTIAL AMPLIFIER 

8002 

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

Supply Voltages (See Note 1): V cc,' .... . + 15 V 

VCC2 • • • • • • • • • • -15 V 
. Differential Input Voltage • • • • • • • • • 

Input Voltage (Either Input, See Note 1). • 

Duration of Short-Circuit Output Current. • 

Continuous Total Power Dissipation at (or below) 25°C Free-Air Temperature (See Note 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 lOoe free-air temperature at the rate of 1.8 mW/deg. 

±6V 

• ±10V 

5s 

.300 mW 
OOC to 70°C 

• • -650 C to 150°C 

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

PARAMETER TEST CONDITlONS§ MIN TYP MAX UNIT 

VOl Differential-input offset voltage 4 15 mV 

lXV'OI 
Differential-input offset voltage 
temperature coefficient 

TA = OOC to 70°C 10 p.Y/deg 

VCMO Common-mode output offset voltage 600 mV 

lin Input current 6.5 p.A 

101 Differential-input offset current 1 4 p.A 

Differential output, f = 1 kc/s 20 V 

YOM Maximum peak-to-peak output voltage Differential output, f = 1 kc/s, 
15 V 

TA = OOC to 70°C 

V CMIM Maximum common-mode input voltage ±5 V 

f = 1 kc/s 3000 

f = 1 kc/s, TA = OOC to 70°C 1250 

f = 1 kc/s, pins <D and (!) open 120 

f = 1 kc/s, pin CD shorted to pin CD, 
800 pin 0 open 

f = 1 kc/s, pin [) shorted to pin ®, 
440 

AVD Differential voltage gain pins CD and (!) open 

f = 1 kc/s, pin <D shorted to pin ·cD, 
300 pins CD and <D open 

f = 1 kc/s, pin CD shorted to pin (!), 
620 pin (0 open 

CMRR Common-mode rejection ratio f = 1 kc/s 80 dB 

BW Bandwidth (-3 dB) 60 150 kc/s 
lin Input impedance f= 1 kc/s 4 10 kfl 

lout Output impedance f = 1 kc/s 250 0 
Pr Total power dissipation 100 mW 

§Unless otherwise noted, test conditions are: 

VCC1 = + 12 V, VCC2 = -12 V, VOl applied, no external loading; pin ® grounded, pin (0 shorted to pin CD , and pins CD ' CD ' CD ' 0- and ® open. 

leHer symbol and parameter definitions 

VCMO 
lin 

101 

YOM 
VCM1M 

CMRR 

BW 

lout 

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

That doc voltage level which exists between either output terminal and ground when the outputs are balanced. 

The current into either input of the amplifier. 

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

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

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

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

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

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

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



TYPE SN723 
GENERAL·PURPOSE DIFFERENTIAL AMPLIFIER 

TYPICAL CHARACTERISTICS§ 
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FIGURE 1 
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vs 

FREQUENCY 

I I I II II II 
- TA = 25°C 

70 

60 """'" I'o~ 

60 70 

8, 50 

" .2 
0 
> 
"i 40 
"'C 

\. 
~ 

c: 
W 

I 30 Q) 

m 
c: 

Vi 
20 

VI 
> 

-t( 10 

\ 

\ 
\ 

o \ 

10 kc/s 100 kc/s 1 Mc/s 10 Mc/s 100 Mc/s 
f - Frequency 

FIGURE 3 
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vs 

FREE-AIR TEMPERATURE 
40 I I I 

> 
I 35 
Q) 
C) 

2 
~ 30 

1 
'5 25 o 

..){. 
0 
Q) 

a. 20 I 
0 
i 

..){. 
0 15 Q) 

a. 
E 
:J 

.§ 10 
)( 
0 
~ 

I 5 
~ 

-? 0 

5000 

Differential Output 
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TA - Free-Air Temperature - °C 

FIGURE 2 

DIFFERENTIAL VOLTAGE GAIN 
vs 

SUPPL y VOLTAGE 

VCCI = -VcC2 

f = 1 kc/s 

4000 r- TA = 25'C 

60 70 

~ 3000 
> 
] 
c 
Q) / 

V 
£ 2000 
o 
I 
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<1000 

o 
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V 
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FIGURE 4 

§Unless otherwise noted, test conditions are: 
VCCI = + 12 V, VCC2 = -12 V, VOl applied, no external laadingi pin@grounded, pin(!1horled 10 pin<D, and pins<V,{D,{D,@and@open. 
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TYPE SN723 
GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 

8004 

TYPICAL CHARACTERISTICS§ 

DIFFERENTIAL VOLTAGE GAIN 
vs 

FREE-AIR TEMPERATURE 
5000 I 

f = 1 kc/s 

c: 4000 '0 
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FIGURE 5 

OUTPUT IMPEDANCE 
vs 

FREE-AIR TEMPERATURE 

f = 1 kc/s 

Q) 

u 
r::: 
o 

r-----I"---
-g 
a. 

.§ 
'5 200 
.e-
~ 

o 
I 

o 
o 10 20 30 40 50 

TA - Free-Air Temperature - °C 

FIGURE 7 

§Unless otherwise noted, test conditions are: 
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FIGURE 6 

TOTAL POWER DISSIPATION 
vs 

FREE-AIR TEMPERATURE 

-

20 30 40 50 60 70 
T A - Free-Air Temperature - °C 

FIGURE 8 

Veel = + 12 V, Vee2 = -12 V, VOl applied, no external loading, pin @ grounded, pin CD shorted to pin CD, and pins CD, 0), CD, CD and @ open. 

PRINTED IN U.S.A. 

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



80&IlDGlllllffJJlIIJlttP@ TYPE SN7231 L 
SEMICONDUCTOR NETWORKSt GENERAL-PURPOSE DIFFERENTIAL AMPLIFIER 

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

• Comparator • Level Detector 

• Differential Amplifier • Voltage Regulator 

• Military & Industrial Control Systems • Analog-to-Digital Converters • Analog Computers 

description 

The SN72311 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 O°C to 70°C, is achieved by the 
monolithic construction. 

The SN7231 L, 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. 

15 kO 15 kO 

NOTE: Component values shown are nominal. 

SCHEMATIC DIAGRAM 

mechanical data 

The SN7231 L package outline is same as JEDEC TO-100 except for diameter of standoff. 

All LEADS INSULATED FROM CASE 

~:::~+-+o,;z~j 
I it=o,;,o:~ 

0.335 bi~T 0.305 DIA = 0.335 DIA 

t ~ + 
~:~~~ -rl:=- ~ DIA 

ALL DIMENSIONS ARE 
IN INCHES 

UNLESS OTHERWISE 
SPECIFIED 

FREQ. 
COMPo 

INPUT 2 

BOTTOM VIEW 

VeCl 

VCC2 

NC - NO INTERNAL CONNECTI ON 

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

Supply Voltages (See Note 1): V CC1 

YCC2 
Differential Input Voltage. . . . 
Input Voltage (Either Input, See Note 1) • 
Duration of Short-Circuit Output Current . 
Continuous Total Power Dissipation at (or below) 25°C Free-Air Temperature (See Note 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 7'OoC free-air temperature at the rate of 1.8 mW/deg. 

tPatented by Texas Instruments 

~
.; TEXAS INSTRUMENTS 
VI INCORPORATED 

SEMICONDUCTOR-COMPONENTS DIVISION 
POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 

+15V 
-15V 
±6V 

±10V 
5s 

•. 300 mW 
OOC to 70°C 

• -65°C to 150°C 

8005 



TYPE SN7231L 
GENERAL·PURPOSE DIFFERENTIAL AMPLIFIER 

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

PARAMETER TEST CONDITIONS§ MIN TYP MAX UNIT 
VOl Differential-input offset voltage 4 15 mV 

avOi 
Differential-input offset voltage 

TAUI = 10°C, T A(2) = OOC 10 IN/deg 
temperature coefficient 

VCMO Common-mode output offset voltage 600 mV 

lin Inpu/ current 6.5 /LA 

101 Diff~rential-input offset current 1 4 /LA 

Differential output, f = 1 kHz 20 V 

YOM Maximum peak-to-peak output voltage Differential output, f = 1 kHz, 
15 V 

TA = OOC to 70°C 

VCMIM Maximum common-mode input voltage ±5 V 

Differential voltage gain 
Rs = 50 fl, f = 1 kHz 3000 

Avo 
Rs = 50 fl, f = 1 kHz, T A = OOC to 70°C 1250 

CMRR Common-mode rejection ratio Rs = 50 fl, f = 1 kHz 80 dB 

BW Bandwidth (-3 dB) 60 150 kHz 

lin Input impedance f = 1 kHz 4 1 kU 

lout Output impedance f = 1 kHz 250 n 
Pr Total power dissipation 100 mW 

§Unless otherwise noted, test conditions are: V CC1 + 12 V, VCC2 = -12 V, VOl applied, no external loading and pin <D grounded. 

letter symbol and parameter definitions 

8006 

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

aVOI Temperature coefficient averaged over the specified temperature range and defined by the equation: 

CMRR 

BW 

(VOl @ TA(1) - (VOl @ TA(2) 
aVOI = ----'-!...------'-'--

T A(1) - T A(2) 

That doc voltage level which exists between either output terminal and ground when the outputs are balanced. 

The current into either input of the amplifier. 

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

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

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

operation. 

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

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

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

balanced. 

The impedance between either output terminal and ground when the output is balanced. 
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TYPE SN7231L 
GENERAL·PURPOSE DIFFERENTIAL AMPLIFIER 
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§Unless otherwise noted, test conditions are: VCC1 = + 12 V, VCC2 = -12 V, VOl applied, no external loading and pin @grounded. 
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80&ltD Olt.O ..... @ TYPES SN724, SN724L J201l 
SEMICONDUCTOR NETWORKSt GENERAL-PURPOSE OPERATIONAL AMPLIFIERS ~ 

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

• Buffer Amplifier • Differentiator 
• Multivibrator • Level Detector 

description 

Each of these networks is a general-purpose operational ampli­
fier consisting of two differential-gain stages and a single-ended 
emitter-follower output. The input stage utilizes Darlington-con­
nected n-p-n transistors for high input impedance. 

The SN724 and SN724l, two of Texas Instruments Series 72 
catalog line of linear integrated circuits, offers higher reliability, 
lower cost, smaller size, and lower weight than equivalent discrete 
component circuits. Each Series 72 device is a monolithic semi­
conductor structure comprising diffused resistors and both n-p-n 
and p-n-p transistors. 

mechanical data 

• Integrator 
• Summing Amplifier 

r---_-_----_--o Vcc I 

GND (COMMON) ROLL-OFF 

NOTE: Component values shown are nominal. 

SCHEMA TIC DIAGRAM 

SN724 ORDERING INSTRUCTIONS 
The SN724 operational amplifier is mounted in a glass-to-metal 
hermetically sealed welded package meeting TO-89. Leads are 
gold-plated F-15:j: glass-sealing alloy. Approximate weight is 0.1 
gram. All external surfaces are metallic and are insulated from 
leads and circuit. The SN724 is available with formed leads, 
insulator attached, and/or mounted in a Mech-Pak carrier. See 
Ordering Instructions. 

NO MECH·PAK CARRIER MECH·PAK CARRIER 
lead length 0.175 Inch Not Applicable 

DATE 

r+--'P-'~Y' CODE 

~:oro~~ Iilo.013 

0.510 0.250 

0.490 -I om 

"~ [ ':~Y'~' 

Formed leads 
Insulators 
Ordering 
Suffix 

Falls within TO-89 dimensions 

NOTES: a. All dimensions in inches. 
b. All decimals ~O.OOS except as noted. 
c. Lead spacing tolerance is ::!:O.OlS at extremities and 

±O.OOS at package, nonaccumulative. 
d. Lead centerlines are located within ±O.OOS of their 

true positions relative to body centerlines. 
e. Not applicable in Mech-Pak carrier. 

No No Yes Yes 
No Yes No Yes 

None -6 -7 -1 

TOP VIEW 
ROLL-OFF ~ 

No 
No 
-2 

~ VCC2~ VCCI 

III~C~II 
(i)®00(s) 
,- GND T 

No 
Yes 
-3 

L --l~0.005 
f. Symbolization denotes orientation of package. 

NONINVERTING INVERTING 
INPUT INPUT 0.013 0.003 

CD CD 0.010 SIDE VIEWS 

CD 2 00 5 
OUTLINE DRAWING _ SN724 NC - NO INTERNAL CONNECTION 

The SN724 L package outline is same as JEDEC TO-76 except for case height. 

r
~:::!t- OUTLINE ~~~WING - SN724L 

--l 0.040 {0.OI7 0:001 DIA 

r--i~1 MAX., t o.:~~ " 
I I = ~,o-' __ \ ~DIA 

0.335 = 0.370 I 3" ~ 0.160 
--DIA = --DIA I- -, -
0.305 0.335 \ \ *, 7 I 0045 L ~ I \ 2". 0-'8 : Y""- 0:029 

0.010 j--L ,_I, -- If 0.034 
0ii40 --l 1-0.500 45°--+-45° 0.028 

. ~MIN I 

BOTTOM VIEW 
ROLL-OFF 

GND 

INVERTING 
INPUT 

DIMENSIONS ARE IN INCHES UNLESS OTHERWISE SPECIFIED NC - NO INTERNAL CONNECTION 

tPatentedby Texas Instruments. 

:j:F-lS 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 

Yes Yes 
No Yes 
-4 -5 

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): V CCl • 

VCC2 • 

Differential Input Voltage . 

Common-Mode Input Voltage . 

Operating Free-Air Temperature Range 

Storage Temperature Range • 

+ 15V 

-15V 

. 12 V 

±10V 

OOC to 70°C 

. -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) 

aVOI 

VCM1M 

Av 

CMRR 

BW 

lin 

lout 

Pr 

PARAMETER 

Differential-input offset voltage 

Differential-input offset voltage 
temperature coefficient 

Input Current 

Differential-input offset current 

Maximum peak-to-peak output voltage 

Maximum common-mode input voltage 

Voltage gain 

Common-mode rejection ratio 

Bandwidth (-3 dB) 

Input impedance 

Output impedance 

Total power dissipation 

TEST CONDITIONS§ 

f = 1 kc/s, TA = OOC to 70°C 

f = 1 kc/s, 

10 kn load, 
f = 1 kc/s, TA = OOC to 70°C 

10 kn load, 
f = 1 kc/s 

f = 1 kc/s 

MIN 

8 

6 

400 

60 

f = 1 kc/s 250 

f = 1 kc/s 

No input signal, no external load 

TYP MAX UNIT 
15 mV 

40 mV 

30 p.V / de~ 

110 500 nA 

44 nA 

18 nA 

70 nA 

V 

12 V 

V 

11 V 

±5 V 

1200 

55 dB 

140 kc/s 

800 kn 

300 
120 mW 

§Unless otherwise noted test conditions are: VCC' = + 12 V, VCC2 = -12 V, ground and VOl 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 

8010 

CMRR 

BW 

lout 

That doc 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. 

The current into either input of the amplifier. 

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

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

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

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

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

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

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 CHARACTERISTICS§ 

INPUT CURRENT 
vs 

FREE-AIR TEMPERATURE 
15 

> 
I 

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE 
vs 

LOAD RESI STANCE 
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T A - Free-Air Temperature - °C 

FIGURE 1 
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FIGURE 2 

COMMON-MODE REJECTION RATIO 
vs 

FREE-AIR TEMPERATURE 
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FIGURE 3 FIGURE 4 

§Unless otherwise noted test conditions are: VCC1 = + 12 V, VCC2 = -12 V, ground and VOl 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, SN724L 
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS 
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FIGURE 7 
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§Unless otherwise noted test conditions are: VCC' = + 12 V, VCC2 = -12 V, ground and VOl 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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80&llD Gllllt(""ItIP® TYPES SN7500, SN7501, SN7502 
SEMICONDUCTOR 
NETWORKSt 

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 logic (TTL). Defini­
tive specifications are provided for operating 
characteristics over the temperature range of 
OOC to 70°C. 

features 

PERFORMANCE 

• perform both time and amplitude signal 
discrimination 

• adiustable 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 

EASE OF DESIGN 

• choice of output circuit function 

• TTL or DTL drive capability 

• standard logic supply voltages 

DESIGN CHARACTERISTICS 

DEFINITIVE SPECIFICATIONS: 

TYPE SN7500 (ONE-SHOT OUTPUT) . 

TYPE SN7501 (FLIP-FLOP OUTPUT) • 

TYPE SN7502 (ONE-SHOT OUTPUT) 

TYPE SN7500 CIRCUIT BAR 

description 

CONTENTS 

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
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. 

All three networks incorporate a strobe input 
so that threshold detection will occur when the 
signal-to-noise ratio is at a maximum. 

Page 

8502-8503 

D-C TEST CIRCUITS. • • • • • • • 

8504-8505 

8506-8507 

8508-8509 

8510-8511 

8512-8513 SWITCHING TIME CIRCUITS AND VOLTAGE WAVEFORMS. 

TYPICAL APPLICATIONS • 

TYPICAL CHARACTERISTICS • 

MECHANICAL DATA 

tPatented by Texas Instruments 

• • 8514-8515 

8515 
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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 circuitry 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 OTL 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. 

VCC1 ------....... ----1~---, 

Vr., 

R, 

...-+--+- STROBE 

VC
C

2 I· I STROBE AND I I 
!--INPUT AMPl-+- THRESHOlD~REF AMPleoj 

(CMl) 

FIGURE A - BASIC SERIES 75 SENSE AMPLIFIER CIRCUIT 

The differential-amplifier outputs are used as inputs for 
a current-mode-Iogic (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-amplifier 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 differenticil­
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 Rx (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 (Vref) 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-p,s memory. The circuit is shown in figure B. 

~Cl 8:r----~--~r_~--r_-~ 

INPUT 1 

S~~~l 9 

INPUT 

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-p,s range. The threshold 
reference voltage (Vref) 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. 



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

SN7S01 

FIGURE C - SN7502 SCHEMATIC DIAGRAM 

Unlike the SN7S00, the output-pulse width of the 
SN7S02 can be varied by Cext and the input-threshold­
voltage level can be adjusted by V ref' Dual OTL strobe 
inputs increase strobing flexibility and an inverting, 
single-ended output stage is used to provide a wired-OR 
output capability. The SN7S02, when connected to oper­
ate with minimum output pulse width, can be used in 
the l-/Ls memory range. 

The SN7S01 sense amplifier offers maximum flexibility. 
The device includes a flip-flop with a direct reset capa­
bility and complementary outputs. The flip-flop is "set" 
by a differential input greater than the input-threshold­
voltage level which may be adjusted by the external 
Vref supply. Figure 0 shows the circuit for the SN7S01. 
The flip-flop output circuit can be used as a temporary 
data storage element. 

FIGURE D - SN7501 SCHEMATIC DIAGRAM 

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 SN7S00, SN7S01, and 
SN7S02 feature the ability to both sink or supply load 
current. This capability permits direct use with both OTL­
and TTL-type loads. 

input current requirements 
Input current requirements reflect worst-case conditions 
for TA = OOC to 70°C and VCCl = +S V, VCC2 = 
-S V, and Yin as indicated in the table. 

INPUT CURRENT REQUIREMENTS 
TYPE INPUT Yin lin (MAX) 
SN7S00 Strobe 2.6 V 2.S mA 

Strobe or SV S /LA 
SN7S01 Reset OV -1.6 mA 

SV S /LA 
SN7S02 Strobe OV -1.6 mA 

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

Supply Voltages: 

VCC1 

VCC2 
Vref •••• 

Strobe and Reset Input Voltages. 

Operating Free-Air Temperature Range 

Storage Temperature Range 

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 

+7V 
-7V 

+7V 

+6V 

OOC to 70°C 

-6SoC to 1 SOoC 

8503 



TYPE SN7500 
SENSE AMPLIFIER WITH ONE·SHOT OUTPUT 

schematic 

~Cl 8r-------_r----~~r__r--_. Pin® 
No Internol Connection 

INPUT I J--t::t:=t-----(9) TEST POINT 

S~~tL 9 

INPUT 

recommended operating conditions 

Supply Voltages: V CC, 

VCC2 • 

Strobe Input Voltages: Logical 0 Level 

Logical 1 Level 

SIG.GND VCCl T. P. 

®®0CD® 

CD0CDCD0 
VCC2 STROBE GND 

N( - no internal connection 

No external connection should be made to pin 0 . 

+5V 

-5 V 

o to +0.5 V 

+2Vto +5V 

electrical characteristics (unless otherwise noted, Vcc, 

PARAMETER TEST TEST CONDlTlONSt MIN TYP MAX UNIT FIGURE 
Differential-input threshold voltage 10 30 mV 

Vy (see note 1) 1 TA = 25°C 10 17 30 mV 

TA = 25°C 
Strobe Input: 

VCMF 
Common-mode-input firing voltage VinS = 2.6 V 
(see note 2) Common-Mode Input Pulse: 2 V 

tr = t f = 50 ns, 
tpjin) = 150 ns 

Vout(l) Logical 1 output voltage 2 lload = -8 rnA 2.6 V 

Vout(o) Logical 0 output voltage 3 Isink = 8 rnA 0.4 V 

lin(t)S Logical 1 level strobe-input current 4 VinS = 2.6 V 1.2 2.5 rnA 

rinD Differential-input doc resistance 6 Supply voltages are not applied 150 200 300 n 
ICCt V CCt supply current 7 15 rnA 

Icc2 V CC2 supply current 7 -10 rnA 

tSignal-ground terminal is open. 

NOTES: 1. The differential-input threshold voltage (Vr) is defined as that pulse or doc input voltage (Vin) just sufficient to couse the output to switch. For testing and corre­
lation purposes a doc input voltage is desirable. 

8504 

2. (ommon-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-mode-input signal is applied with a strobe-enable signal present. 



TYPE SN7500 
SENSE AMPLIFIER WITH ONE-SHOT OUTPUT 

switching characteristics, Vcc, + 5 V, VCC2 = -5 V, TA = 25°C 

PARAMETER TEST TEST CONDITIONSt MIN TYP MAX UNIT FIGURE 
Propagation delay time VinD = 50 mV, CL = 15 pF, 

tpdlO)D to logical 0 level 8 50 125 ns 
<differential input-to-output) Isink = 8 mA 

Propagation delay time VinD = 50 mV, CL = 15 pF, 
tpdlO)S to logical 0 level 9 45 100 ns 

<strobe input-to-output) Is ink = 8 mA 

tplO) Logical 0 output pulse width 8 
VinD = 50 mV, CL = 15 pF, 

200 500 800 ns 
Isink = 8 mA 

torD 
Differential-input overload Differential Input Pulse: 

20 recovery time (see note 1) VinD = 2 V, tr = tf = 20 ns 
ns 

torCM 
Common-mode-input overload Common-Mode Input Pulse: 

20 ns 
recovery time (see note 2) VinCM = ±2 V, tr = tf = 20 ns 

tcyc{min) Minimum cycle time tps = 100 ns 1.5 p.s 

tSignal-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. (ommon-mode-input overload recovery time is the time necessary for the device to recover from the specified (ommon-mode-input overload signal prior to the 
strobe-enable signal. 

30 

25 -

5 

o 
o 

TYPICAL CHARACTERISTICS 

THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

VCC1 = +5 V 

VCC2= -5 V 

(See figure 1) 

----

10 20 30 50 

TA -Free-AIr Temperature-OC 

700 

650 

---

350 

300 
60 70 

OUTPUT PULSE WIDTH 
VI 

FREE-AIR TEMPERATURE 

I , 
VCC1 =+5 V 

f- Vcc2 =-5 V 

CL = 15 pF 

I'- Isink = 8 mA 

(See figure 8) 

~ 

o 10 20 30 40 50 

TA -Free-AIr Temperature-OC 

-

60 70 
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TYPE SN7501 
SENSE AMPLIFIER WITH FLIP·FlOP OUTPUT 

schematic 
REF VCC1 RESET 

@0Q)G)Q) 
Q 

,-------+--+--0 
~-+--® 

Q 

(!)Q)G)0® 
VCC2 STROBE GND 

positive logic 

High input to reset Q to logical O. 

recommended operating conditions 

Supply Voltages: V CC1 • 

VCC2 •• 

Vref 
Strobe and Reset Input Voltages: Logical 0 Level 

Logical 1 Level. • 

+5V 
-5V 

+3.8Vto +5V 
Oto +0.8 V 

+2 Vto +5V 

electrical characteristics, V CCI + 5 V, VCC2 = -5 V (unless otherwise noted, TA = GOC to 7GoC) 

PARAMETER TEST TEST CONDlTlONSt MIN TYP MAX UNIT FIGURE 
TA = OOC 12 20 mV 

Vr 
Differential-input threshold 

1 TA = 25°C 14 20 mV 
voltage (see note 1) 

TA = 70°C 14 24 mV 

TA = 25°C 

Common-mode inPlit firing 
Strobe Input: 

VCMF VinS = 2.6 V 2 V 
voltage (see note 2) Common-Mode-Input Pulse: 

tr = t f = 50 ns, tp = 150 ns 

Voutll ) Logical 1 output voltage 2 'load = -1 rnA 2.6 V 

V outlO) Logical 0 output voltage 3 'sink = 4 rnA 0.4 V 

'inll) 
Logical 1 level strobe 

4 Yin = 5 V 5 p.A 
or reset input current 

'intO) 
Logical 0 level strobe 

5 Yin = 0 -1.6 rnA or reset input current 

zinD 
Differentia I-input impedance 

f = 1 kHz 5 ko (see note 3) 

ICCI V CCI supply current 7 18 rnA 

Icc2 V CC2 sl.Jpply current 7 -10 rnA 

Iref V ref supply current 7 2.5 3 rnA 

NOTES: 1. The differential-input threshold voltage (Vr) is defined as that pulse or doc input voltage (Vin! just sufficient to cause the output to switch. For testing and 
correlation purposes a doc input voltage is desirable. 

8506 

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 thl! output 
to switch. The specified common-mode-input signal is applied with a 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 SN7501 
SENSE AMPLIFIER WITH FLlp·FLOP OUTPUT 

switching characteristics, V cc, + s V, VCC2 = -s V, TA = 2SOC 

PARAMETER TEST TEST CONDITIONSt MIN TYP MAX UNIT FIGURE 
Propagation delay time 

V inD = 30 mV, CL = 15 pF, 
tpd(1)D to logical 1 level 8 

lload ~ -10 IlA 
45 75 ns 

(differential input to output) 

Propagation delay time 
V inD = 30 mV, CL = 15 pF, 

tpd(O)D to logical 0 level 8 
Isink = 4 mA 

45 75 ns 
(differential input to output) 

Propagation delay time 
V inD = 30 mV, CL = 15 pF, 

tpd(1)R to logical 1 level 8 
lload ~ -10 IlA 

20 75 ns 
(reset input to output) 

Propagation delay time 
VinD = 30 mV, CL = 15 pF, 

tpd(O)R to logical 0 level 8 
Isink = 4 mA 

20 75 ns 
(reset input to output) 

Propagation delay time 
V inD = 30 mV, CL = 15 pF, 

tpd(1)S to logical 1 level 9 45 75 ns 
(strobe input to output) lload ~ -10 p.A 

Propagation delay time 
VinD = 30 mY, CL = 15pF, 

tpd(O)S to logical 0 level 9 45 75 ns 
(strobe input to output) Isink = 4 mA 

torD 
Differentia I-in put overload Differential Input Pulse: 

20 recovery time (see note 1) VinD = 2 V, tr = tf = 20 ns 
ns 

torCM 
Common-mode input overload Common-Mode Input Pulse: 

20 recovery time (see note 2) VinCM = ± 2 V, tr = tf = 20 ns ns 

tcyc(min) Minimum cycle time tps = 100 ns, tpR = 100 ns 0.7 p.s 

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

2. (ammon-made-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 

70 T 

VCC1 = +S V 

60 
~ VCC2 = -S V 

I 

THRESHOLD VOLTAGE 
vs 

REFERENCE VOLTAGE 

/ 
TA = 2SoC / (See figure 1) > 

E SO 
I 
GI 

W 
=40 
~ 
~ 

(5 
oS 30 
~ 

..r. ..... 
~ 20 

> 

10 

o 
3.6 

/~ 

/~ 

/" 
/ 

II' 

II" 

3.8 4.0 4.2 4.4 4.6 4.8 S.O 

Vref-Reference Voltage-V 

THRESHOLD VOLTAGE 
vs 

FREE-AIR TEMPERATURE 

30 T 
Vee1 = +S V 

VeC2 = -S V 

25 ~ 
Vref = +4 V 

> 
E 

(See figure 1) 

I 
20 GI 

~ 
~ 

.,.--~ 
~ 

_I----~ ~ 
~ 15 

~ 
~ 

..r. ..... 
10 , 

-> 
S 

o 
o 10 20 30 40 50 60 70 

TA -Free-Air Temperature - °C 
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TYPE SN7502 
SENSE AMPLIFIER WITH ONE-SHOT OUTPUT 

schematic 

Vee 1 @-------

00UTPUT 

0') 
@ 5TROBE 

-1 ) 

+--~+--®GND 

Vref 

@@@ 
NC 

NC- No Internal Connection 

recommended operating conditions 

Supply Voltages: V CCl 

V CC2 
Vref 

Strobe Input Voltages: Logical 0 level 
Logical 1 level 

Value of External Resistor and Capacitor: Rext 
Cext 

+5V 
-5V 

+4.3 Vto +5 V 
. 0 to 0.8 V 

+2 V to +5 V 
.2 kn ±5% 

• 47 pF minimum 

electrical characteristics, V CCl + 5 V, VCC2 = -5 V {unless otherwise noted, TA 

VCMF 

Vaut(O) 

PARAMETER 

Differential-input threshold 
voltage (see note 1) 

Common-mode input firing voltage 
(see note 2) 

Logical 1 output voltage 

Logical 0 output voltage 

Logical 1 level strobe 
input current 

Logical 0 level strobe 
input current 

Differential-input impedance 
(see note 3) 

V CCl supply current 

V CC2 supply current 

Vref supply current 

tVref = +4.5 V and Rext = 2 kO 

TEST 
FIGURE 

2 

3 

4 

5 

7 

7 

7 

TEST CONDITIONSt MIN TYP MAX UNIT 

Cext = 47pF, TA = OOC 14 24 mV 

Cext = 47pF, TA = 25°C 17 24 mV 
1---=~------------~--------+----------------4-----~ 

Cext = 47 pF, TA = 70°C 17 27 mV 

Cext = 47 pF, 
Strobe Input: 
VinS = 2.6 V 
Common-Mode Input Pulse: 
tr = tf = 50 ns, tp = 150 ns 

lload = -150 /LA 

Isink = 15 rnA 

f = 1 kHz 

2.6 

2.5 

0.4 

5 

-1.1 -1.6 

5 

15 

-8 

2.5 3 

V 

v 
V 

/LA 

mA 

kn 

mA 
mA 
mA 

NOTES: 1. The differential-input threshold voltage (VT) is defined as that pulse or doc input voltage (Vinl just sufficient to cause the output to switch. For testing and 
correlation purposes a doc 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 at the specified conditions and couse the output" to 

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

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, V CC1 + 5 V, VCC2 = -5 V, TA = 25°C 

PARAMETER ! TEST 
I FIGURE TEST CONDITIONSt MIN TYP MAX UNIT 

Propagation delay time 
VinD = 30 mY, Cl = 15 pF, 

tpd[OJD to logical 0 level 8 60 100 ns 
(differential input-to-output) Isink = 15 mA 

Propagation delay time 
VinD = 30 mV, Cl = 15 pF, 

tpd[OIS to logical 0 level 9 50 100 ns 
(strobe input-to-output) Isink = 15 mA 

tp[OI 
Logical 0 output pulse 8 VinD = 30 mV, Isink = 15 mA 150 300 ns 
width 

torD 
Differential-input overload Differential Input Pulse: 

20 ns 
recovery time (see note 1) VinD = 2 V, tr = t f = 20 ns 

torCM 
Common-mode input overload Common-Mode Input Pulse: 20 ns 
recovery time (see note 2) VinCM = ± 2 V, tr = t f = 20 ns 

tcyc[minJ Minimum cycle time tps = 100 ns 1.5 f.LS 

tv ref = + 4.5 V, Rext = 2 kQ and (ext = 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. 

50 

> 
E 

40 I 
Q) 

0> 
2 30 '0 
> 
" '0 20 ~ 
~ 

...c: ..-
I 10 

-> 
o 

§VCCt 

2. (ommon-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 

REFERENCE VOLTAGE FREE-AIR TEMPERATURE EXTERNAL CAPACITOR VALUE 

Cext = 47 pF 

/ _ TA = 25°C 

(See figure 1) / 
, 

/ 
~ 

/ 
V 

30 

> 25 E 

I 
Q) 20 2 

'0 
> 15 
" '0 
-5i 10 ~ 
...c: 
l-
I 5 

>" 

Vr~f = 4_5 V 

--- Cext = 47 pF 

(See figure 1) --

3.0 

'" :1. 2.5 I 
...c: 
-0 
~ 2.0 

~ 
:> 1.5 a.. 

~ 
a. 
~ 1.0 
0 
I 
'0 0.5 
~ 

Vref = 4.5 V / r- TA = 25°C 
/~ (See figure 8) 

/ 
V 

/ 
V 

V 
/ 

o o 
4.0 4.2 4.4 4.6 4.8 5.0 o 10 20 30 40 50 60 70 o 200 400 600 800 1000 

Vref - Reference Voltage-V TA - Free-Air Temperature - °C Cut - External Capacitor Value -pF 

+ 5 V, VCC2 = -5 V, and Rext = 2 kQ_ 
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TYPES SN7500, SN7501, SN7502 
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

d-c test circuits t 

8510 

(See Notes 1 and 4) 
Rext C ext 

(SN7502) (SN7502) 
------+-----9 

TEST 
POINT (SN7500) 

OPEN 

(See Notes 
3 and 4) 
OUTPUT 

] 
INPUT. 

1------1 NPUT2----4 

STROBE AND 
RESET INPUTS 
(See Note 2) 

-rSTROBE • 
.tSTROBE2(SN7502) 

RESET (SN7501) 

1. Both inputs are tested with voltages ot the same' polarity. 

2. Strobe and reset input pulses are as shown in figure 8. 

3. Both outputs are tested. 

VCC2 Vref (SN7501, SN7502) 

4.' The differential-input threshold voltage (VT) is defined as that pulse or dot input voltage (Vin) just sufficient to tause the output (or outputs) to switth. Fo. testing and 

correlation purposes 0 ci-t input voltage is desirable. 

Cext (SN7502) 

Rext TEST POI NT (SN7500) 

OPEN 
(SIG GND SN7500) 

(SN7502) OPEN 

OUTPUTj 
( ~ OF SN7SOl) 

QOFSN7501 

VCC2 Vref (SN7501,SN7502) 

IT 
Vout(l) 

! 
1. When testing 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 

tArrows indicate actual direction of current flow. 

FIGURE 1 

Rext Cext (SN7502) 

(SN7502) TEST POINT (SN7500) 

OPEN 
(SIG GND SN7500) 

OUTPUT

J (: OF SN7501) 

Q OF SN7501 

VCC2 Vref (SN7501, SN7502) 

~ 
Vout(OI 

J 

1. When testing the SN7501. the output under test is set to logical 0 by 

applying a momentary ground to the output to be tested. 

2. Each output at the SN7501 is tested separately. 

FIGURE 3 



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

PARAMETER MEASUREMENT INFORMATION 

d-c test circuitst (continued) 

C.XI (SN7502) Yin 
lin(l)lk 

\b STROBEl 
STROBE 2 (SN7502) 

on RESET (SN7501) 

~ flNPUTI ~ INPUT2-~I----1 

e GND----~--~ 
on ~--~ 

~ OPEN 
::> (SIGGND 

R TEST POINT 
.xl (SN7SOO) 

(SN7502) OPEN 

OUTPUT_} (Q OF SN7501) 
OPEN 

Q OF_ 
SN7501 

~ ':' SN75(0) 
VCC2 V .. , (SN7501, SN7502) 

1. Each logic input is tested separately. 

FIGURE 4 

VCC1 (OPEN) 

(SIG GND) 

OPEN 

r r'o-INPUT1 
ino~INPUT2 

OPEN 
SN7500 

{

STROBE 

-GND---I 

VCC2 

(OPEN) 

FIGURE 6 

tArrows indicate actual direction of current flow. 

TEST POINT 
OPEN 

OUTPUT-- OPEN 

STROBEl 
STROBE2 (SN7502) 

RESET (SN7501) 

GND ---~---f 

C.xt (SN7502) 
TEST POINT 

(SN7502) 
(SN7502) OPEN 

OUTPUT_} (0 OF SN7501) 

OPEN 

Q OF_ 
SN7501 

f
:~:~;: 

OPEN L.....r-~ 
(SIGGND 

SN7SOO) 
VCC2 V,., (SN7501, SN7502) 

1. Each logic input is tested separately. 

(SIGGND 
SN75(0) 
OPEN 

INPUT, -----41---1 

I NPUT2----t 
STROBE,-----I 
STROBE2 (SN7502) 
RESET(SN750\) 
GND-----f 

FIGURE 5 

VCC1 

I ICC, Cext (SN7502) 
t TEST POINT 

RexI (SN7500) 

(SN7502) OPEN 

OUTPUT_} (0 OF SN750l) 

OOF 
SN7501-

'CC2l tlref 

OPEN 

VCC2 V,ef (SN7501, SN7502) 

FIGURE 7 
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TYPES SN7500, SN7501, SN7502 
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

switching characteristicst 

NOTES: 

Rext Cext 

Vee 1 

(SEE NOTE 1) 

(SN7502) (SN7502) 

-----~~---

TEST 
POINT (SN75OO) 

OPEN 
OUTPUTS 

~ 

y - 1--STROBE1 
Vins;t. j-STROBE 2" (SN7502) 

VinR o-RESET(SN7501) 
V

inD 
_-....... ------INPUT1-----t 

OUTPUT ______ ~~ __ _....-----

(0 OF SN7501) - I sink 

'-"''---+-_....----1 NPUT2 -iload 
o OF SN7501-_---ls.;.;in:.:k.-1~--t-----~ r---- -- ----, 

I loon lOon I[GND 
I I 
I I 
I ':' I (SIG GND 
I I ':' SN75OO) 

L:'N":~I':~~S~~O~ ~N":Y.J ~ 
VCC2 Vref (SN7501, SN7502) 

STROBE INPUT 
(SEE NOTE 2) 

RESET INPUT 
(SEE NOTE 3) 

DIFFERENT IAL 
INPUT 

SN7501 
OUTPUTS 

SN7500 OR SN7502 
OUTPUT 

TEST CIRCUIT 

ff.sv \.sv 
o 

:. 500 nl .1 ,. 200 nl ~ 

I VinR I 1.5 V 1.5 V : : -·--A 
I J. I I 
I ! \ \ '-------0 1-200 ns ..-.j \41OOns --t -.--r----8i " : I 

VinO 50% 50% 1 

j l-loo~ ------------t-l-------- 0 
tpcl( 1) 0--1 !.-__ I-----------~II__""" v. 

OUTPUTQ i )ev ! \~s-vu-nu~.'" 
--------+\- -..!tpcl(O)R ~ Vout(O) 

I I 
---------6-1"" ~tpcl(I)R '... Vout(l) 

i \.sv I J~=unn_v ... tOI 

OUTPUT Q 

tpd(O)O-.i 14-, 
I 
I , 
\ 

tpd(O)O~ 

1 

,.------------ Vout(l) \.sv t~v_u_uun __ _ 
F=-tp(O)~ 

Vout(Ol 

VOLTAGE WAVEFORMS 

1. Each strobe input of the SN1S02 is tested separately. The unused strobe input is connected to VCC1 • 

2. Strobe input pulse characteristics: VinS = 3 V, tr = tf = 20 ns. 
3. Reset input pulse characteristics: VinR = 3 V, tr = tf = 20 ns. 

4. Differential-input pulse characteristics: tr = tf = 20 ns, PRR = 100 kHz, source impedance = SO o. 
S. All tr and tf specifications are from the 10% to 90% levels. 

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

tArrows 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 (continued) 
Veel 

Vee I 
(SEE NOTE 1) 

R •• t C •• t 
(SN7502) (SN7SQ2) -----*---

TEST 
POINT (SN7SOO) 

OP,EN 
OUTPUTS 
~ 

y - 1--STROIE I 
VinS ~ j-STROIE 2 (SN7502) 

Vin.C>-RESET(SN7501) 

OLITPUT _____ ~~~----~------~ 
(0 OF SN75(1) - I,ink 

V ~-...... ------INPUTI--"'" 
i .. O INPUT ,..- ________ , 2 

I 100 n loon I[GNO 

-11_d 
o OF SN7501-_----...;III;;;.n .. :=-..... ---+---------' 

I I 
I I 
I ~ I (SIGGND 
, I ~ SN75OO) 

L!I.!~l~~~S~~! ~~Y..J ~ 
VCC2 V... (SN7501, SN75(2) 

DtFFERENTIAL 
INPUT 
(SEE NOTE 2) 

STROle INPUT 
(SEE NOTE 3) 

RESET INPUT 
(SEE NOTE .. ) 

SN7501 
OUTPUTS 

SN7500 OR SN7502 
OUTPUT 

, ,-
TEST CIRCUIT 

500111 

-.- -:- \ill ~ ~ V~~ r- ~~ 
~ - I ~-----------------------o 

,. 2OO1II~ I 

l- ' ---B- I 
V., : I 1.5 V :.5 V : 

t . r-1OO1111 ~. __ +: ------------0 

I J4"" 200 ns ~ 

: I -r-B'-
I Yin. I 1.5 V I 1.5 V 

__________ ~:-----------------~* __ . ~lOOIll~ ~. --------0 

tpd(lIS ~ ~~---------I-"" I _____ Vou,(l) 

1,5 V \ __ 

I ______ ~J V
ou

, (01 

tpd(OIS ----i 
I 
I 
I 
I 

tpd(OIS~ 
I 

\.5 V 
,.... 

Vou'( II 

!-------v~.,o, 
,... ___________ VoutUI 

\:_V _______ t~ ~ __________ V_.'O' 
tp(OI ---... 

VOLTAGE WAVEfORMS 

NOTES: 1. Each strobe input of the SN7S02 is tested separately. The unused strobe input is connected to VCC1 ' 

2. Differential-input pulse characteristics: tr = tf = 20 ns, PRR = 100 kHz, source impedance = SO O. 

3. Strobe-input pulse characteristics: VinS = 3 V, tr = tf = 20 ns. 

4. Reset-input pulse characteristics: VinR = 3 V, tr = If = 20 ns. 

S. All tr and tf specifications are from the 10% to 90"'10 levels. 

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

tArrows 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-

FROM { 
REGISTER 

WRITE } 
..,a..-----, 

Y-SELECT 
SWITCHES 

X - SELECT 
SWITCHES 

PLANE 
A~ 

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. 

EXPAND TO DESIRED 
MEMORY SIZE 

I I I 
~_ - - ~ __ -I 

SN7S01 I I 
I 

OUTPUTS 
TO 

REGISTER 

FIGURE 10 - COINCIDENT-CURRENT MEMORY USING SN7S01 SENSE AMPLIFIERS 



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

TYPICAL APPLICATIONS 

variable threshold adiustment 

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

I,.f 

-=- --
FIXED REFERENCE SUPPLY FIXED REFERENCE RESISTOR 

FIGURE 11 - INPUT THRESHOLD-VOLTAGE 
LEVEL GENERATION 

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

Vee, - Vref 
R, = Iref 

This may apply for one sense amplifier or several sense 
amplifiers connected to the Vref supply. V, can be 
measured and fixed. Some bypassing may be necessary 
at the Vref 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 kn. The output sink current is conservatively 
specified at 15 mA for a maximum Vout(o) of 0.4 V. For 

this maximum Vout(o) the nominal internal load current 
for the SN7502 is computed as follows: 

Veel - Vout(o) 

RL 

5 - 0.4 V = = 0.61 mA 
7.5 kn 

To drive a worst-case OTL or TIL input requires a sink 
current capability of 1.6 mAo 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 = 13.4 = 22 
0.61 

isN7s02- - - - - i 
I ~~~ ___ ~ 
I I L. _______ _ -I 

fSN7502-----i 2 
I ;IO-~ ....... '"'9J~ .... -O OUTPUT 
I I L.. ________ J 

r:---------, 
I SN7502 -{>o I N + 1 
I -.....,I~~-' 

I I L. _______ -J 

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 ~. The 
load resistor reduces the output-voltage rise time to pro­
vide better capacitive-line driving capability. Value of 
the load resistor RL may be calculated for a worst case 
(1.6 mAl OTL or TTL gate input load as follows: 

4.6 k 
R = n 
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 CHARACTERISTICS§ 

LOGICAL I OUTPUT VOLTAGE 
VI 

LOAD CURRENT 

o~ ___ ~ ________ ~ ______ ~ ________ ~ 
o 0.5 1.0 1.5 2.0 

lload -Load Current-mA 

0.6 

~ 0.5 

t 
j 0.4 

1 o 0.3 

"3 
1 L 0.2 

j 
0.1 

,.,... 

.-

LOGICAL 0 OUTM VOLTAGE 
v. 

SINK CURRENT 

--
~ 

"....... 

V i-""" I _~ 
"....... i--""" 

~ SN~ 

~ 
~ ~~ -I--

.........-: I---
I.ink -Sink Current-mA 
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TYPES SN7500, SN7501, SN7502 
SENSE AMPLIFIERS WITH DIGITAL-LEVEL OUTPUTS 

general 
MECHANICAL DATA 

These three semiconductor networks are mounted 
in glass-to-metal hermetically sealed, welded pack­
ages. Package body and leads are gold-plated 
F-15:1: glass-sealing al/oy. Approximate weight is 

0.1 gram. All external surfaces are metallic and 
are insulated from leads and circuit. All three net­
works are available with formed leads, insulators 
attached, and/or mounted in Mech-Pak carriers. 

OUTLINE DRAWING - SEMICONDUCTOR NETWORK WELDED PACKAGE 

DATE 
COOE 

L!!!.!! 
00000 0.010 

nl'" 
0.510 0.250 
cmo - ---"T D.22ii 

(See Note e) I 

L 0.250 REF. 
(See Nato e) 

~ 
.....!I--~ 

0.003 

.-
EF. 0.175 R 

0.165 M 
(See Not 

IN. 
e e) 

L-

! § 
o ci 

o 0 : : o 0 

~ ~ 
DATE 
CODE -~ -.-
50 

r=--.~ XXXXX~ 0.1 
SHXXXX 0.1 ~ 

-L NOTES: r-
GLASS 0.005 MAX 

14 PLACE s 
o. All dimenlions in inche •. 
b. A" decimals ::0.005 except as noted. 
c. lead spacing tolerance il %0.015 at extremities and 

::t::0.005 at package, nonaccumulatjve. 
d. lead cent.rline. are located within :to.005 of their 

true position, relative to body cen,.,lines. :~ +l .mW 
~ 0Tsii 

0.0 
0:0 

eo Not applicable in Mech·Pak carrier. 

0~ f. Symbolization denotes orientation of package. 

Fall. within TO-89 dimensions 

SIDE VIEWS 
(TYPICAL OF BOTH 10 AND 

14 LEAD PACKAGE) Falls within TO-84 dimensions 

leads 

insulator 

Gold-plated F- 15:1: leads require no addi­
tional cleaning or processing when used in 
soldered or welded assembly. Formed leads 
are available to facilitate planar mounting 
of networks on flat circuit boards. Standard 
lead length is 0.175 inches. Networks can be 
removed from Mech-Pak carriers with lead 
lengths up to 0.175 inches. 

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. 

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. 

ordering instructions 

Variations in mechanical configuration of 
semiconductor networks are identified by 
suffix numbers shown in a table at the right. 

tPatented by Texas Instruments 

FORMED LEADS 

0.00:' • I-- 0.250 (NOTE C)] 
TypICal ~I 0.220 

------~~~:::::~~----~ 
.... I.~----~:!: (NOTE B)------t.1 

NOns: A. All dimensions in inch .. 

B. Not applicable in Moch-Pak Carrier 

C. Measured from centorline of outside bonds 

MECH·PAK DIMENSIONS 
!.---- 0.... ..' 
I o.ns ----!----..l 
I 0.047 DO". ,.-u 
I 0.010 DIA .•• S· COUNTIISINK 

~ __ +--:-=:::::II.!I IO,H St;S 

0.750 

1.../ 1-0.­
NOTE: Overall thickness is 0.175 and nestled height is 0.150 each. 

NO MECH-PAK MECH-PAK 
CARRIER CARRIER 

Lead Length 0.175 Inch Not Applicable 

Formed Leads No No Yes Yes No No Yes Yes 

Insulators No Yes No Yes No Yes No Yes 

Ordering None -6 -7 -1 -2 -3 -4 -5 
Suffix 

*F-15 is th. ASTM d.signation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 
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TYPE SNX1304 
OPTOELECTRONIC PULSE AMPLIFIER 

.Ga... • ••• ".SP'@ SEMICONDUCTOR NETWORKt 
AN EXPERIMENTAL OPTICALLY COUPLED 

DIGITAL INTEGRATED CIRCUIT 

description 

The SNX1304 is an experimental Optoelectronic Pulse Amplifier (OPA) for engineering evaluation. The 
OPA consists of a gallium arsenide p-n junction lig ht 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. 

circuit symbol and pin identification 

+ INPUT OUTPUT 

®00CD® 

NOTES; 1. Forward input polarity is indicated. 

2. NC - no internal connection. 

CD0CD0® 
- 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:j: glass-sealing alloy. Approximate weight is 
0.1 gram. All external surfaces are metallic and are insulated from leads and circuit. 

[0.005 MAX 
GLASS 

10 PLACES 

DATE 
CODE 

~rlr"'" 
0.510 0.250 

D.49O -I o:no 

I'~[ I~~tl 
JL~ ~~~::~ 

CD0000 0.010 SIDE VIEWS 

Falls within 10-89 dimensions 

tPatented by Texas Instruments Incorporated 

NOTES: a. All dimensions in inches. 
b. All decimals ±0.005 except as noted. 
c. Lead spacing tolerance is ±0.015 at extremities and 

±0.005 at package, nonaccumulative. 
d. Lead centerlines are located within ±0.005 of their 

true positions relative to body centerlines. 
e. Not applicable in Mech-Pak carrier. 

f. Symbolization denotes orientation of package. 

*F-1S is the ASTM deSignation for an iron-nickel-cobalt alloy containing nominally 53% iron, 29% nickel, and 17% cobalt. 

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

TEXAS INSTRUMENTS 
INCORPORATED 

SEMICONDUCTOR·COMPONENTS DIVISION 
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TYPE SNX1304 
OPTOELECTRONIC PULSE AMPLIFIER 

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

Input-to-Output Voltage 

otherwise noted) 

. ±100 V 
. +8 V 

3 V 
.15 mA 

• 15 
-55°C to 125°C 

Supply Voltage Vee 
Reverse Input Voltage. 
Forward Input Current 
D-C Fan-Out, Noe (See Note 1). 
Operating Free-Air Temperature Range 
Storage Temperature Range 

electrical characteristics 

PARAMETER TEST 

lin(th) 
Forward Input Vout = 0.5 V, 
Threshold (urrent Vout = 0.5 V, 

VF Forward Input Voltage 
lin = 1.3 lin(thl' 
lin = 1.3 lin(th), 

'in = 0, 
Vout(offl "Off" Output Voltage 'in = 0, 

lin = 0, 

Vout(onl "On" Output Voltage 
lin = 1.3 lin(thl, 

lin = 1.3 lin(thl' 

PA Amplifier Power Dissipation 'in = 'in(th), 
(See Note 2) lin = 0, 

switching characteristics 

PARAMETER TEST 

td Delay Time 
tr Rise Time 'in = 1.3 lin(th), 
ts Storage Time See Note 3 
tf Fall Time 

CONDITIONS 

TA = 125°( 
TA = -55°( 
TA = 125°( 
TA = -55°( 

Noe = 0, TA = 125°( 
Noe = 15, TA = 125°( 
NDe = lS, TA = -5S0( 

TA = 125°( 
TA = -55°( 

NDC = 0, TA = 2S0( 

NDe = 0, TA = 25°( 

CONDITIONS 

Noe = 1, TA = 25°(, 

-55°C to 125°C 

Vee = 3V Vee = 6V 
UNIT 

TYP MAX TYP MAX 
S 10 S 10 rnA 
3 3 rnA 

1.1 1.1 V 

1.4 1.4 V 

2.S 5.2 V 

2.3 S V 

1.9 4.2 V 

0.2 0.25 V 

0.1 0.2 V 
--f---

2.5 15 rnW 
3 20 rnW 

Vee = 3V Vee = 6V 
UNIT 

TYP TYP 
1--------

300 2S0 ns 
200 lS0 ns 
3S0 2S0 ns 
2S0 200 ns 

NOTES: 1. One d-c load (Noe = 1) is defined by a circuit where Cs (see figure A) is selected so that the total capacitance of the test fixture, connectors, oscilloscope probe 

and Cs aggregates 50 pF. This rates fan-out in the same manner as Texas Instruments Series 51 networks. 

2. This does not include the input power to the light-emitter diode. 

3. The input pulse has the following characteristics: tp = 5115, tr ~ IOns, tf ::;; 10 ns, f = 40 kHz. 
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FIGURE A. D-C Load 
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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 RELIABI LlTY 

CIRCUIT 
SPACE 
REQUIRED 

TOTAL CIRCUIT COST 

1:Ell:I::::::;;::~:E··rnl COMPATIBLE COMPONENTS 

PLASTIC-CERAMIC PACKAGES 

RAW CHIPS & SLICES 

INTERFACE COMPONENT PACKAGE COMPARISON 

. WHAT ARE COMPA TIBLE 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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TO-50 

THIN-PAC 

• Weldable leads 

• Solderable leads 

• Isolated collector 

The TO-50 hermetically sealed transistor package, in­
troduced by Texas Instruments as the p.,mesa* 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. 

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 
miniature packages are also available. 

NEAREST COMPATIBLE NEAREST ' COMPATIBLE 
STANDARD* DESCRIPTION COMPONENT STANDARD* DESCRIPTION COMPONENT 

2N929/2N2639 NP~' Ditt. Amp 10% Match 2N3046 Flat Pack Dual 2N929 NPN High-Gain Amp 2N2387 TO·50 
2N929/2N264o NPN Ditt. Amp 20% Match 2N3047 Flat Pack Dual 2N930 NPN High-Gain Amp 2N2388 TO·50 
2N929/2N2641 NPN Unmatched 2N3048 Flat Pack Dual 2N696 N PN General Purpose 2N2395 TO·50 
2N93O/2N2642 NPN Ditt. Amp. 10% Match 2N3043 Flat Pack Dual 2N697 NPN General Purpose 2N2396 TO·50 
2N93O/2N2643 NPN Ditt. Amp 20% Match 2N3044 Flat Pack Dual 2N1613 N PN General Purpose 2N2389 TO·50 
2N93O/2N2644 NPN Unmatched 2N3045 Flat Pack Dual 2N1711 NPN General Purpose 2N2390 TO·50 
2N2412/2N2805 PNP Ditt. Amp 10% Match 2N3049 Flat Pack Dual 2N2243 NPN General Purpose 2N3037 TO·50 
2N2412/2N2806 PNP Ditt. Amp 20% Match 2N305o Flat Pack Dual 2N189o 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 Ditt. Amp 5% Match 2N3333 Flat Pack Dual 2N2904 PNP General Purpose 2N304o TO-50 
2N2497 FET P·Channel FET Dual Unmatched 2N3336 Flat Pack Dual New Product NPN lO-Amp Power Switch (60 v) 2N3551 Thin·Pac 
2N2222/2N2907 Complementary Pair 2N3838 Flat Pack Dual New Product NPN lO-Amp Power Switch (80 v) 2N3553 Thin-Pac 
2N706A NPN Switch 2N849 TO·50 * Single or dual where applicable 
2N753 NPN Switch 2N850 TO·50 
2N743 NPN Switch 2N851 TO-50 
2N744 NPN Switch 2N852 TO·50 
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0.050 
0.060 

• All welded hermetic 
seal construction 

• Weldable leads (Flat) 

• Solderable leads 

• Compatible with integrated 
circuits flat pack 

FLAT PACK 

• All Welded Hermetic 
Seal Construction 

• Weldable Leads (Flat) 

• Solderable Leads 

CUSTOM FLAT PACK 

Weldable Leads 

........,r---~ Emitter 

t---- Collector 

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: 

LL-_--=:::r-- Base 

l.-- 0.050 ~ 
0.060 

CHIP·PAC 

Nearest 
Standard 

2N929 
2N930 
2N2484 

Description 
NPN Diff. Amp. 
NPN Diff. Amp. 
NPN Ditt. Amp. 

HOW RELIABLE ARE COMPATIBLE COMPONENTS? 

CHlp·PAC 
TIS22 
TIS23 
TlS24 

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 (.OOOX %) 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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PELLET·PAK 

HIGH.FREQUENCY PELLET·PAK 

B 

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·P AK is specially designed for 
leadless automated thermal or ultrasonic bonding to film 
substrates. It retains all other features of the PELLET .. 
P AK configuration. 

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. FLlP·CHANNEL·PAK 

9504 

WHERE ARE INTERFACE COMPONENTS USED? 

In any application requiring a high-quality miniature semiconductor. Here are some applications 
where TI Interface Components are being used today: 
• Digital and analog interface circuits, for integrated circuits • Driver circuits • Sense amplifiers 
• Thin-film circuits • Critical differential amplifiers • High-impedance amplifiers • Special 
analog circuits • D-c amplifiers • Diode matrixes • Complementary (NPN /PNP) circuits • 
Power switching to 5 amps 
Functionally, the devices fall into the following categories: 
• Differential amplifiers (dual elements), NPN and PNP • Low-level, low-noise amplifiers (dual 
elements) , NPN and PNP • Low-level switching (dual elements), NPN and PNP • Dual drivers, 
NPN • High-current driver and power switches, NPN • Drivers (single), NPN and PNP • 
High-speed switches (single) NPN • Multiple diodes in most common configurations 




