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Type Family Configuration 

54/7 4125, 54/7 4126, LS 125, LS 126 Std., LS Quad Buffer 
54/74LS240, 54/74LS241, $240, $241 LS,S Octal Buffer 
54/7 4LS242, LS243 LS Octal Transceiver 
54/74LS244, $244 LS,S Octal Buffer 
54/74LS245 LS Octal Transceiver 
54/7 4LS273, $273 LS Octal 0-Flip-Flop 
54/74LS363 LS Octal Transparent Latch 
54/74LS364 LS Octal D-Flip-Flop 
54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A Std., LS Hex Buffer 
54/74LS373, 54/74LS374, $373, S374 LS,S Octal Transparent Latch 
54/74LS377 LS Octal 0-Flip-Flop 
54/74$534 s Octal 0-Flip-Flop 
54/74LS640, 74LS640-1 LS Octal Transceiver 
54/7 4LS641, LS642, 74LS641·1, LS642· 1 LS Octal Transceiver 
54/74LS645, 74LS645-1 LS Octal Transceiver 

8T26A, 28 s Quad Transceiver 
8T95,96, 97, 98 s Hex Buffer 
8T125 LS Octal Transceiver 
8T126, 127, 128, 129 LS Quad Transceiver 
8TS805,806 s Octal Transparent Latch 
8TS807,S808 s Octal O·Flip-Flop 
8TS809 s Octal Transparent Latch 

Slgnetics reserves the right to make changes in the products contained In this 
book in order to improve design or performance and to supply the best possible 
products. Slgnetlcs also assumes no responsibility for the use of any circuits 
described herein, conveys no license under any patent or other right, and makes 
no representations that the circuits are free from patent Infringement. Applica
tions for any integrated circuits contained in this publication are for illustration 
purposes only and Slgnetlcs makes no representation or warranty that such 
applications will be suitable for the use specif led without further testing or 
modification. Reproduction of any portion hereof without the prior written con
sent of Signetics is prohibited. 
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LOGIC DIVISION 

BUFFERS 

FUNCTION TABLE '125 

INPUTS 

c A 

L L 
L H 
H x 

FUNCTION TABLE '126 

INPUTS 

c 
H 
H 
L 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

A 

L 
H 
x 

(Z) =HIGH impedance (off) 

PIN CONFIGURATION 

'125 

'126 

2 

OUTPUT 

y 

L 
H 
(Z) 

OUTPUT 

y 

L 
H 
(Z) 

OCTOBER 1981 

54/7 4125, 54/7 4126, LS125, LS126 

Quad 3·State Buffer 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74125 10ns 32mA 

74LS125 8ns 11mA 

74126 10ns 36mA 

74LS126 9ns 12mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee= sv :t 5%;TA =0°C to+ 70°C Vcc=SV :t10%;TA= -55°Cto +125°C 

N74125N • N74LS125N 
Plastic DIP 

N74126N • N74LS126N 

Ceramic DIP 
N74125F • N74LS125F S54LS125F 
N74126F • N74LS126F S54126F • S54LS126F 

Flat pack 
S54LS125W 

S54126W • S54LS126W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

All Inputs 1ul 1LSul 

All Outputs 10ul 30LSul 

NOTE 
Where a 54/74 unit load(ul) is understood to be 40µA l1H and -1.6mA l1L and, and a 54/74LS unit load (LSul) is 20µA l1H 
and - 0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'125 '126 '125 '126 

2 2 

1 
1C 

1 
1C 

[:> 1 3 [:>1 3 "V "V 
2~3 2~3 EN EN 

4 
2C 4 2C 8 8 

5~6 5~6 " " 
10 3C 10 3C 

9~8 9~8 "V "V 
8 

13 4C 13 4C 

12~11 12~11 12 

" 
11 

" 
11 

13 
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LOGIC DIVISION OCTOBER 1981 

BUFFERS 54/7 4125, 54/7 4126, LS125, LS126 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level input voltage 

VIL LOW-level input voltage 

l1K Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 

PULSE 
GENERATOR 

SWITCH POSITION 

Yee 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com' I 

D 

Test Switch 1 Swltch2 
tpzH Open Closed 
tpzL Closed Open 
tpHz Closed Closed 
tpLZ Closed Closed 

DEFINITIONS 
AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT= Termination resistance should be equal to ZouT of Pulse 

Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
Rx= 1 kO for 54/74, 54S/74S, Rx= 5k0 for 54LS/74LS. 
tTLH• tTHL Values should be less than or equal to the table entries. 

Min 

4.5 

4.75 

2.0 

-55 

0 

54 54LS 74 74LS UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+5.5 +7.0 +5.5 +7.0 

-30 to -30 to -30 to -30 to 
mA 

+5 +1 +5 +1 

-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

-55to+125 Oto 70 oc 

54/74 54/74LS 
UNIT 

Norn Max Min Norn Max 

5.0 5.5 4.5 5.0 5.5 v 
5.0 5.25 4.75 5.0 5.25 v 

2.0 v 
+0.8 +0.7 v 
+0.8 +0.8 v 
-12 -18 mA 

-2.0 -1.0 mA 

-5.2 -2.6 mA 

16 12 mA 

16 24 mA 

+ 125 -55 + 125 oc 
70 0 70 oc 

INPUT PULSE DEFINITIONS 

.-90-%-- AMP (V) 

POSITIVE 
PULSE 

10"/o 

trHL(tf) 

tTLH(lr) 

ITLH(lr) 

ITHL(lf) 

10"/o 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltude Rep. Rate Pulse Width tnH 

54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 

ov 

ITHL 

7ns 

6ns 

2.5ns 

Signetics 3 



LOGIC DIVISION OCTOBER 1981 

BUFFERS 54/74125, 54/74126, LS125, LS126 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

54/74125 54/74LS125 

PARAMETER TEST CONDITIONS1 54/741~6 54/74LS126 UNIT 

Min Typ2 Max Min Typ2 Max 

Vee= MIN, V1H= MIN, Mil 2.4 3.3 2.4 v 
VoH HIGH-level output voltage 

V1L= MAX, loH= MAX Com'I 2.4 3.1 2.4 v 

Vee= MIN, 
Mil 0.4 0.25 0.4 v 

VoL LOW-level output voltage V1H= MIN, 
loL= MAX 

Com'I 0.4 0.35 0.5 v 
V1L= MAX loL= 12mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 v 

lozH 
Off-state output current, Vee= MAX, V1H= MIN, V1L= MAX, 40 20 µ,A 
HIGH-level voltage applied V0 =2.4V 

lozL 
Off-state output current, Vee= MAX, V1H=MIN, V1L=MAX, -40 -20 µ,A 
LOW-level voltage applied V0 =0.4V 

Input current at maximum V1= 5.5V 1.0 mA 
11 input voltage Vee= MAX 

V1= 7.0V 0.1 mA 

V1= 2.4V 40 µ,A 
l1H HIGH-level input current Vee= MAX 

V1= 2.7V 20 µ,A 

l1L LOW-level input current Vee= MAX, V1= 0.4V -1.6 -0.4 mA 

Short-circuit output Mil -30 -70 -40 -130 mA 
los current3 Vee= MAX 

Com'I -28 -70 -40 -130 mA 

'125 32 54 11 20 mA 
Ice Supply current (total) Vee= MAX 

'126 36 62 12 22 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recomme11ded operating conditions for the applicable type. 
2. All typical values are at V cc= 5V, TA= 25 •c. 
3. 105 is tested with Vour= +.0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC WAVEFORMS 

WAVEFORM FOR NON-INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

4 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 3 

Signetics 

Waveform 2 

== 1.SV 



LOGIC DIVISION OCTOBER 1981 

BUFFERS 54/7 4125, 54/7 4126, LS125, LS126 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 
54/74125 54/74LS125 54/74126 54/74LS126 

UNIT 
CL=SOpF CL=45pF CL=SOpF CL=45pF 
RL=4000 RL=6670 RL=4000 RL=6670 

Min Max Min Max Min Max Min Max 

tPLH Propagation delay Waveform 1 13 15 13 15 ns 
tPHL Data to output 18 18 18 18 

tpzH Enable to HIGH Waveform 2 17 20 18 25 ns 

tpzL Enable to LOW Waveform 3 25 25 25 35 ns 

tPHZ Disable from HIGH Waveform 2, CL= 5pF 8.0 20 16 25 ns 

tpLZ Disable from LOW Waveform 3, CL= 5pF 12 20 18 25 ns 

Signetics 5 



LOGIC DIVISION 

BUFFERS 

FUNCTION TABLE, '240 

INPUTS 

OE8 1. OEb lb 

L L L L 
L H L H 
H x H x 

FUNCTION TABLE, '241 

INPUTS 

OE8 1. OEb 

L L H 
L H H 
H x L 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

lb 

L 
H 
x 

(Z) =HIGH impedance (off) state 

PIN CONFIGURATION 

CJ!, 1 

lao , 

YbO " 
111 4 

Yb1 ~ 
'240 la2 6 

Yb2 , 

GND 10 

l:S!a 1 

lao i 

YbO 3 

111 4 

'241 Yb1 , 
112 6 

Vb2 , 
1,3 8 

vb3 " 
GND 10 

6 

OUTPUTS 

Ya Yb 

H H 
L L 

(Z) (Z) 

OUTPUTS 

Ya Yb 

L L 
H H 
(Z) (Z) 

"' OEb 

11 lb3 

OCTOBER 1981 

54/74LS240, 54/74LS241, 5240, 5241 

'240 Octal Inverter Buffer (3·State) 
'241 Octal Buffer (3·State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS240 11ns 24mA 

74$240 4.5ns 93mA 

74LS241 12ns 25mA 

74$241 6ns 112mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee= 5V :t 50/o; TA= 0°C to + 70°C Vcc=5V :t10o/o;TA= -55°Cto +125°C 

Plastic DIP 
N74LS240N • N74S240N 
N74LS241N • N74S241N 

Ceramic DIP 
N74LS240F • N74S240F S54LS240F • S54S240F 
N74LS241F • N74S241F S54LS241F • S54S241F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74S 54/74LS 

1ao-1a3• lbo-lb3 Inputs 1Sul 1LSul 

OEa, OEb, OEb Inputs 1Sul 1LSul 

All Outputs 24Sul 32LSul 

NOTE 
A 54/745 unit load (Sul) Is 50µA l1H and - 2.0mA l1L and a 54/74LS unit load (LSul) is 20µA l1H and - 0.4mA l1L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'240 '241 '240 '241 

2 la Ya 18 2 
la 

..D"EN1 ..D"EN1 
19 2 

la Ya 16 la ..D"EN2 ..D"EN2 
4 4 

6 
la Ya 14 6 

la 

8 
la Ya 12 8 la 

OEa OEa 

17 
lb Yb 3 17 lb 

15 
lb Yb 

5 15 
lb 

13 
lb Yb 

7 13 lb 

11 
lb Yb 

9 11 lb 

19 OEb 19 OEb 
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LOGIC DIVISION OCTOBER 1981 

BUFFERS 54/74LS240, 54/74LS241, 5240, 5241 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

Vour Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level input voltage 

VIL LOW-level input voltage 

l1K Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

External resistance between any input or V cc 
and ground 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

PULSE 
GENERATOR 

SWITCH POSITION 
Test 
tpzH 
tpzL 
tpHz 
tpLZ 

DEFINITIONS 

Yee 

Swltch1 Swltch2 
Open Closed 

Closed Open 
Closed Closed 
Closed Closed 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com' I 

D 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse 

Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1 k!l for 54/7 4, 54S/7 4S, Rx= 5k!l for 54LS/7 4LS. 
trLH• trHL Values should be less than or equal to the table entries. 

54LS 54S 74LS 74S UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+7.0 +5.5 +7.0 +5.5 

-30 to -30 to -30 to -30 to 
mA 

+1 +5 +1 +5 

-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

-55to+125 Oto 70 oc 

54/74LS 54/745 
UNIT 

Min Nom Max Min Nom Max 

4.5 5.0 5.5 4.5 5.0 5.5 v 
4.75 5.0 5.25 4.75 5.0 5.25 v 
2.0 2.0 v 

+0.7 +0.8 v 
+0.8 +0.8 v 
-18 -18 mA 

-12 -12 mA 

-15 -15 mA 

12 48 mA 

24 64 mA 

-55 + 125 -55 + 125 oc 
0 70 0 70 oc 

40 kfl 

INPUT PULSE DEFINITIONS 

.-
90
-"lo-- AMP (V) 

POSITIVE 
PULSE 

tTHL(tf) 

tTLH(tr) . 
tTLH(tr) 

tTHL(tf) 

10% 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH 
54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 

Signetics 

ov 

tTHL 
7ns 

·6ns 

2.5ns 
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LOGIC DIVISION OCTOBER 1981 

BUFFERS 54/.7 4LS240, 54/7 4LS241, 5240, 5241 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CON DITIONS1 
54174LS240, 241 54174$240, 241 

UNIT 
Min Typ2 Max Min Typ2 Max 

t:Nr Hysteresis Wr + -Vr-) Vee= MIN 0.2 0.4 0.2 0.4 v 
Vee= MIN, V1H= MIN, V1L=0.5V, 

2.0 2.0 v 
loH= MAX 

VoH HIGH-level output voltage Vee= MIN, loH= -3mA 2.4 3.4 2.4 3.4 v 
V1H= MIN, 

loH= -1mA 74S 2.7 v 
V1L=MAX 

Vee= MIN, 
Mil 0.4 0.55 v 

Vol LOW-level output voltage V1H= MIN, 
loL= MAX 

Com' I 0.5 0.55 v 
V1L=MAX loL= 12mA 74LS 0.4 v 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.2 v 
Off-state output current, Vee= MAX, V1H= MIN, Vo=2.4V 50 µ.A 

lozH HIGH-level voltage applied V1L= MAX Vo=2.7V 20 µ.A 

Off-state output current, Vee= MAX, V1H =MIN, V0 =0.4V -20 µ.A 
lozL LOW-level voltage applied V1L= MAX V0 =0.5V -50 µ.A 

Input current at maximum V1= 5.5V 1.0 mA 
11 input voltage 

Vee= MAX 
V1=7.0V 0.1 mA 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 20 50 µ.A 

V1=0.4V -0.2 mA 

l1L LOW-level input current Vee= MAX [ 1ao""'la3, lbo-lb3 inputs -400 µ.A 
V1=0.5V

1 -2 mA OEa, OEb, OEb inputs 

los 
Short-circuit output 

Vee= MAX -40 -130 -50 -225 mA 
current3 

leeH 17 27 mA 
t---

leeL 'LS240 Mil & Com'I 26 44 mA 
t---

leez 29 50 mA 

lecH 17 27 mA 

leeL 'LS241 Mil & Com'I 27 46 mA 
t-

lecz 32 54 mA 

Mil 80 123 mA 
leeH 

Com' I 80 135 mA 
1--

Supply current4 (total) 
Mil 100 145 mA 

Ice Vee= MAX leeL 'S240 
Com'I 100 150 mA 

I-
Mil 100 145 mA 

lcez 
Com'I 100 150 mA 

Mil 95 147 mA 
lecH 

Com'I 95 160 mA 
t-

Mil 120 170 mA 
lecL 'S241 

Com'I 120 180 mA 
t--

Mil 120 170 mA 
lccz 

Com' I 120 180 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Ice is measured with outputs open. 

8 Signetics 



LOGIC DIVISION 

BUFFERS 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 1, '240 
tPHL 

tPLH Propagation delay Waveform 2, '241 
tPHL 

LS 

tpzH Enable to HIGH Waveform 3 '8240 

'8241 

tpzL Enable to LOW Waveform 4 

tPHZ Disable from HIGH Waveform 3, CL= 5pF 

tpLZ Disable from LOW Waveform 4, CL= 5pF 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

Waveform 1 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 3 

OCTOBER 1981 

54/7 4LS240. 54/7 4LS241, 5240, 5241 

54LS/74LS 54S/74S 

CL= 45pF, RL = 6670 CL=50pF, RL=900 

Min Max Min Max 

14 7 
18 7 

18 9 
18 9 

23 

10 

12 

30 15 

18 9 

25 15 

WAVEFORM FOR NON-INVERTING OUTPUTS 

Waveform 2 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 4 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 
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LOGIC DIVISION 

TRANSCEIVERS 

FUNCTION TABLE, '242 

INPUTS INPUT/OUTPUT 

OEA OEa An Bn 

L L INPUT B=A 
H L (Z) (Z) 
L H (a) (a) 
H H A=B INPUT 

FUNCTION TABLE, '243 

INPUTS IN PUT/OUTPUT 

OEA OE8 An Bn 

L L INPUT B=A 
H L (Z) (Z) 
L H (a) (a) 
H H A=B INPUT 

TYPE 

74LS242 

74LS243 

OCTOBER 1981 

54/74LS242, LS243 

'242 Quad Inverting Transceiver (3·State) 
'243 Quad Transceiver ~3-State) 

TYPICAL PROPAGATION TYPICAL SUPPLY CU RENT 
DELAY (Total) 

10ns 27mA 

12ns 28mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V ::!: 50/o; TA =0°C to+ 70°C Vcc=5V ::1:100/o;TA= -55°Cto +125°C 

Plastic DIP N74LS242N • N74LS243N 

Ceramic DIP N74LS242F • N74LS243F S54LS242F • S54LS243F 

· Flatpack S54LS242W • S54LS243W 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

A,B Outputs 30LSul 

H =HIGH voltage level NOTE 
L =LOW voltage level Where a 54/74LS unit load (LSul) is 20µA l1H and - 0.4mA l1L· 

(Z) =HIGH impedance (off) state 
(a)= This condition is not allowed due to excessive cur

rents. 

PIN CONFIGURATION 

'242 

'243 

10 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'242 '243 
'242 '243 

13
0Ee 

Signetics 



LOGIC DIVISION OCTOBER 1981 

TRANSCEIVERS 54/74LS242, LS243 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

V1N Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

NOTE 
VIN limited to + 5.5V on A and B inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level input voltage 

V1L LOW-level input voltage 

l1H Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

PULSE 
GENERATOR 

SWITCH POSITION 

Test 

1PZH 
tpzL 
tpHz 
tpLz 

DEFINITIONS 

Switch1 Switch2 

Open Closed 
Closed Open 
Closed Closed 
Closed Closed 

D 

RL =Load resistor to Vee: see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT= Termination resistance should be equal to ZouT of Pulse 

Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1k!l for 54/74. 54S/74S, Rx= 5kfl for 54LS/74LS. 
tTLH· tTHL Values should be less than or equal to the table entries. 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

54LS 74LS UNIT 

7.0 7.0 v 
-0.5 to + 7.0 -0.5 to + 7.0 v 
-30 to + 1 -30 to + 1 mA 

-0.5 to +Vee -0.5 to+ Vee v 
-55 to + 125 Oto 70 oc 

54/74LS 
UNIT 

Min Nom Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.7 v 
+0.8 v 
-18 mA 

-12 mA 

-15 mA 

12 mA 

24 mA 

-55 + 125 oc 
0 70 oc 

INPUT PULSE DEFINITIONS 

.-
90
-%-- AMP (V) 

POSITIVE 
PULSE 

10% 

tTHL(tt) 

tTLH(tr) 

tTLH(tr) 

tTHL(tt) 

10% 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tnH 

54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 

ov 

tTHL 

7ns 

6ns 

2.5ns 

Signetics 11 



LOGIC DIVISION OCTOBER 1981 

TRANSCEIVERS 54/74LS242, LS243 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted;) 

54/74LS242 

PARAMETER TEST CONDITIONS1 54/74LS243 UNIT 

Min Typ2 Max 

tN1 Hysteresis (V 1 +-V1 _ ) Vee= MIN 0.2 0.4 v 

Vee= MIN, V1H=MIN, V1L=0.5V, loH=MAX 2.0 v 
VoH HIGH-level output voltage 

Vee= MIN, V1H= MIN, V1L= MAX, loH= -3mA 2.4 3.1 v 

Mil 0.25 0.4 v 

VoL LOW-level output voltage Vee= MIN, v,H= MIN, v,L= MAX 
loL= MAX 

Com'I 0.35 0.5 v 

loL= 12mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= 1,K -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, V1H= MIN, V1L= MAX, Vo= 2.7V 40 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H= MIN, V1L= MAX, Vo=0.4V -200 µA 
LOW-level voltage applied 

Input current at maximum V1=5.5V A, B inputs 0.1 mA 
1, input voltage Vee= MAX 

V1=7.0V OEA, OE8 inputs 0.1 mA 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 20 µA 

A inputs 
-0.2 mA 

OEA, OEs= V1L =MAX 

l1L LOW-level input current Vee= MAX, V1=0.4V B inputs 
-0.2 mA 

OEA, OEs= v,H =MIN 

OEA, OE8 inputs -0.2 mA 

los 
Short-circuit output 

Vee= MAX -40 -130 mA 
current3 

lccH Outputs HIGH 22 38 mA 

lccL Outputs LOW '242 29 50 mA 

Supply current4 (total) 
lccz Outputs OFF 29 50 mA 

Ice Vee= MAX 
lccH Outputs HIGH 22 38 mA 

lccL Outputs LOW '243 29 50 mA 

lccz Outputs OFF 32 54 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. los is tested with Vour = + 0.5V and V cc= V cc MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Ice is measured with outputs open and transceivers enabled in one direction only, or with all transceivers disabled. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74LS242 54/74LS243 

PARAMETER TEST CONDITIONS CL=45pF, RL=6670 CL= 45pF, RL = 6670 UNIT 

Min Max Min Max 

tPLH Propagation delay Waveform 1 
14 

tPHL 18 
ns 

tPLH Propagation delay Waveform 2 
18 

tPHL 18 
ns 

tpzH Enable to HIGH Waveform 3 23 23 ns 

tpzL Enable to LOW Waveform 4 30 30 ns 

tPHZ Disable from HIGH Waveform 3, CL= 5pF 18 18 ns 

tpLZ Disable from LOW Waveform 4, CL= 5pF 25 25 ns 

12 Signetics 



LOGIC DIVISION OCTOBER 1981 

TRANSCEIVERS 54/74LS242, LS243 

AC WAVE-FORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

Waveform 1 Waveform 2 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 3 

'"'1.SV 

Signetics 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 4 

13 



LOGIC DIVISION 

BUFFERS 

FUNCTION TABLE 

INPUTS 

OE8 la OEb 

L L L 
L H L 
H x H 

H = HIGH voltage level 
L = LOW voltage level 

X = Don't care 

lb 

L 
H 
x 

(Z) =HIGH impedance (off) state 

PIN CONFIGURATION 

14 

OUTPUTS 

Ya Yb 

L L 
H H 
(Z) (Z) 

OCTOBER 1981 

54/74LS244, 5244 

Octal Buffers (3·State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS244 12ns 25mA 

745244 6ns 112mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee= sv :t 5%; TA= 0°c to+ 70°C Vee= 5V :t 10%; TA= - 55°C to + 125°C 

Plastic DIP N74LS244N • N74S244N 

Ceramic DIP 74LS244F • N74S244F S54LS244F • S54S244F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/745 54/74LS 

All Inputs 1Sul 1LSul 

All Outputs 24Sul 30LSul 

NOTE 
A 54/74S unit load (Sul) is 50µA l1H and - 2.0mA Ill• and a 54/74LS unit load (LSul) is 20µA l1H and - 0.4mA l1L· 

LOGIC SYMBOL LOG IC SYMBOL (IEEE/I EC) 

la Ya 
18 

la Ya 
16 

la Ya 
14 

la Ya 
12 

OE a 

17 
lb Yb 

15 
lb Yb 

13 
lb Yb 

11 
lb Yb 

19 
OEb 

Signetics 



LOGIC DIVISION OCTOBER 1981 

BUFFERS 54/74LS244, 5244 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level input voltage 

V1L LOW-level input voltage 

l1K Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

NOTE 
V1L = + 0.7V MAX for 54S at TA= + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Vee 

PULSE 
GENERATOR 

SWITCH POSITION 
Test 
tpzH 
tpzL 
tpHz 
tpLz 

DEFINITIONS 

Switch1 Switch2 
Open Closed 

Closed Open 
Closed Closed 
Closed Closed 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com' I 

Mil 

Com'I 

Mil 

Com' I 

D 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT= Termination resistance should be equal to ZouT of Pulse 

Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1 k!l for 54/74, 54S/74S, Rx= 5k!l for 54LS/74LS. 
tTLH· tTHL Values should be less than or equal to the table entries. 

54L8 548 74L8 748 UNIT 

7.0 7.0 7.0 7.0 v 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+7.0 +5.5 +7.0 +5.5 

-30 to -30 to -30 to -30 to 
mA 

+1 +5 +1 +5 

-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

-55 to + 125 Oto 70 oc 

54/74L8 54/748 
UNIT 

Min Nom Max Min Nom Max 

4.5 5.0 5.5 4.5 5.0 5.5 v 
4.75 5.0 5.25 4.75 5.0 5.25 v 
2.0 2.0 v 

+0.7 +0.8 v 
+0.8 +0.8 v 
-18 -18 mA 

-12 -12 mA 

-15 -15 mA 

12 48 mA 

24 64 mA 

-55 + 125 -55 + 125 oc 
0 70 0 70 oc 

INPUT PULSE DEFINITIONS 

-90-o/c-o - AMP (V) 

POSITIVE 
PULSE 

ITHL(tf) 

ITLH(tr) 

ITLH(tr) 

ITHL(tf) 

10% 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tTLH 
54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 

Signetics 

ov 

tTHL 
7ns 

6ns 

2.5ns 

15 



LOGIC DIVISION OCTOBER 1981 

BUFFERS 54/74LS244, $244 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54174LS244 54/74S244 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

tNT Hysteresis (VT +-VT-) Vee= MIN 0.2 0.4 0.2 0.4 v 
Vee= MIN, V1H =MIN, V1L = 0.5V, 2.0 2.0 v 

VoH HIGH-level output voltage 
loH=MAX 

Vee= MIN, V1H= MIN, V1L= MAX, 
loH= -3mA 

2.4 3.4 2.4 v 

Vee= MIN, Mil 0.4 0.55 v 
Vol LOW-level output voltage V1H=MIN, 

loL=MAX 
Com'I 0.5 0.55 v 

V1L=MAX loL= 12mA 74LS 0.4 v 
VIK Input clamp voltage Vee= MIN, 11= 11K -1.5 -1.2 v 

Off-state output current, Vee= MAX, V1H= MIN, V0 =2.7V 20 µA 
lozH HIGH-level voltage applied V1L= MAX Vo=2.4V 50 µ.A 

Off-state output current, Vee= MAX, V1H= MIN, V0 =0.4V -20 µ.A 
lozL LOW-level voltage applied V1L= MAX V0 =0.5V -50 µ.A 

Input current at maximum V1=5.5V 1.0 mA 
1, Input voltage Vcc=MAX 

V1=7.0V 0.1 mA 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 20 50 µ.A 

V1=0.4V -0.2 mA 

l1L LOW-level input current Vee= MAX 1 OE Inputs -2.0 mA 
V1=0.5V l Other inputs -0.4 mA 

los 
Short-circuit output 

Vee= MAX -40 -130 -50 -130 mA current3 

Mil 17 27 95 147 mA 
lccH Outputs HIGH 

Com'I 17 27 95 160 mA 

Supply current4 (total) 
Mil 27 46 120 170 mA 

Ice Vee= MAX lccL Outputs LOW 
Com' I 27 46 120 180 mA 

Mil 32 54 120 170 mA 
lccz Outputs OFF 

Com'I 32 54 120 180 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. los is teated with VouT = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Ice is measured with outputs open. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 54S/74S 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 6670 CL= 50pF, RL = 900 UNIT 

Min Max Min Max 

tPLH Propagation delay Waveform 1 18 9 ns 

tPHL Propagation delay Waveform 1 18 9 ns 

tpzH Enable to HIGH Waveform 2 23 12 ns 

tpzL Enable to LOW Waveform 3 30 15 ns 

tPHZ Disable from HIGH Waveform 2, CL= 5pF 18 9 ns 

tpLZ Disable from LOW Waveform 3, CL= 5pF 25 15 ns 

18 Signetics 



LOGIC DIVISION OCTOBER 1981 

BUFFERS 54/74LS244, 5244 

AC WAVEFORMS 

WAVEFORM FOR NON-INVERTING OUTPUTS 3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 3 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

Signetics 

=1.SV 

Waveform 2 
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LOGIC DIVISION 

TRANSCEIVER 

• Octal bidirectional bus 
interface 

• 3-State buffer outputs 
• PN P inputs for reduced 

loading 
• Hysteresis on all inputs 

DESCRIPTION 

TYPE 

74LS245 

OCTOBER 1981 

54/74LS245 

Octal Transceiver (3·State) 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

Bns 58mA 

The 'LS245 is an octal transceiver featur- ORDERING CODE 
ing non-inverting 3-State bus compatible 
outputs in both send and receive direc
tions. The outputs are all capable of sink
ing 24mA and sourcing up to 15mA, pro
ducing very good capacitive drive charac
teristics. The device features a Chip En
able (CE) input for easy cascading and a 
Send/Receive (S/R) input for direction con
trol. All inputs have hysteresis built in to 
minimize ac noise effects. 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUTS 

CE SIR 

L L 
L H 
H x 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

An 

A=B 
INPUT 

(Z) 

(Z) =HIGH impedance "off" state 

PIN CONFIGURATION 

18 

Bn 

INPUTS 
B=A 

(Z) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee= sv :t So/o; TA= 0°C to + 70°C Vcc=SV :t10o/o;TA= -55°Cto +125°C 

Plastic DIP N74LS245N 

Ceramic DIP N74LS245F S54LS245F 

Flatpack 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

All Outputs 30LSul 

NOTE 
A 54/74LS unit load (LSul) is 20/LA l1H and - 0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

19 ...... G3 

1~ 3EN1 

3EN2 

l..l r 

2r 

~1 <l ..rr D ..rr t> 2~ 
18 

3 ~ 17 -
4 

~ 
16 

5 ~ 15 -
6 ~~ 14 

7 13 --
8 ~ 12 

9 ~ 11 ......... 

Signetics 



LOGIC DIVISION OCTOBER 1981 

TRANSCEIVER 54/74LS245 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

NOTE 
v1N limited to 5.5V on A and B inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level input voltage 

VIL LOW-level input voltage 

l1H Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

PULSE 
GENERATOR 

SWITCH POSITION 
Test 
tpzH 
tpzL 
tpHz 
tpLz 

DEFINITIONS 

Switch1 Switch2 
Open Closed 

Closed Open 
Closed Closed 
Closed Closed 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT= Termination resistance should be equal to ZouT of Pulse 

Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1k!l for 54/74, 54S/74S, Rx= 5k!l for 54LS/74LS. 
tTLH· ITHL Values should be less than or equal to the table entries. 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com' I 

54LS 74LS UNIT 

7.0 7.0 v 
-0.5 to+ 7.0 -0.5 to+ 7.0 v 
-30 to + 1 -30to+1 mA 

-0.5 to+ Vee -0.5 to+ Vee v 
-55to+125 o to 70 oc 

54/74LS 
UNIT 

Min Nom Max 

4.5 5.0 5.5 v 
4.75 5.0 5.25 v 
2.0 v 

+0.7 v 
+0.8 v 
-18 mA 

-12 mA 

-15 mA 

12 mA 

24 mA 

-55 + 125 oc 
0 70 oc 

INPUT PULSE DEFINITIONS 

- 90-°lc-o - AMP (V) 

POSITIVE 
PULSE 

tTHL(tf) 

tTLH(tr) 

tTLH(tr) 

tTHL(tf) 

10% 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tnH 

54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 

ov 

tTHL 
7ns 

6ns 

2.5ns 

Signetics 19 



LOGIC DIVISION OCTOBER 1981 

TRANSCEIVER 54/74LS245 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS245 

PARAMETER 
Typ2 

UNIT 
Min Max 

t:.Vr Hysteresis (Vr + -Vr _) Vee= MIN 0.2 0.4 v 

VoH HIGH-level output voltage Vee= MIN, V1H =MIN, loH= MAX 2.0 v 
V1L= MAX loH= -3mA 2.4 3.4 v 

Vee= MIN, Mil 0.4 v 
Vol LOW-level output voltage V1H= MIN, 

loL= MAX 
Com'I 0.5 v 

V1L= MAX loL= 12mA 74LS 0.4 v 
V1K Input clamp voltage Vee= MIN, 1, = 1,K -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, V0 = 2.7V, CE= 2.0V 20 µ,A 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V0 =0.4V, CE=2.0V -200 µ,A 
LOW-level voltage applied 

Input current at maximum V1=5.5V A, B inputs 0.1 mA 
1, input voltage Vee= MAX 

V1=7.0V SIR, CE inputs 0.1 mA 

l1H HIGH-level input current Vee= MAX, V1 = 2.7V 20 µ,A 

l1L LOW-level input current Vee= MAX, V1=0.4V -0.2 mA 

las 
Short-circuit output 

Vee= MAX -40 -130 mA 
current3 

lccH Outputs HIGH 48 70 mA 

Ice Supply current4 (total) Vee= MAX lccL Outputs LOW 62 90 mA 

lccz Outputs OFF 64 95 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= 5V, TA= 25 •c. 
3. las is tested with Vour = + 0.5V and V cc= V cc MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with outputs open. 

AC WAVEFORMS 

20 

WAVEFORM FOR NON-INVERTING OUTPUTS 

V1N~VM f.vM 
1 .. -,P-HL-·-1 --- ~tPLH-f 

Your ~~v-M----------~ 
Waveform 1 

3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

\vM f vM 

~'PZ"j ~''"'1£ o.sv 

Q ------------J~~V-M------------ ~ 
Waveform 2 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 3 

Signetics 

'"'1.SV 



LOGIC DIVISION OCTOBER 1981 

TRANSCEIVER 54/74LS245 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 6670 UNIT 

Min Max 

tPLH Propagation delay Waveform 1 12 ns 

tPHL Propagation delay Waveform 1 12 ns 

tpzH Enable to HIGH Waveform 2 40 ns 

tpzL Enable to LOW Waveform 3 40 ns 

tPHZ Disable from HIGH Waveform 2, CL= 5pF 25 ns 

tpLZ Disable from LOW Waveform 3, CL= 5pF 25 ns 

Signetics 21 



LOGIC DIVISION 

FLIP-FLOPS 

• Ideal buffer for MOS 
microprocessor or 
memory 

• Eight edge-triggered D 
flip-flops 

• High speed Schottky 
version available 

• Buffered common clock 
• Buffered, asynchronous 

Master Reset 
• Slim 20-pin plastic and 

ceramic DIP packages 
• See '377 for Clock Enable 

version 
• See '373 for transparent 

latch version 
• See '374 for 3-state 

version 

DESCRIPTION 

The '273 has eight edge-triggered D-type 
flip-flops with individual D inputs and Q 
outputs. The common buffered Clock (CP) 
and Master Reset (MR) inputs load and 
reset (clear) all flip-flops simultaneously. 

The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 

PIN CONFIGURATION 

22 

OCTOBER 1981 

54/74LS273, 5273 

Octal D Flip-Flops 

TYPE TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

74LS273 40MHz 17mA 

74$273 95MHz 109mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV ::t 50/o; TA =0°C to+ 70°C Vee= sv ::t 100/o; TA= - 55°C to + 125°C 

Plastic DIP N74S273N • N74LS273N 

Ceramic DIP N74S273F • N74LS273F S54LS273F 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74S 54/74LS 

All Inputs 1Sul 

All Outputs 10Sul 

NOTE 
A 54/74S unit load (Sul) is 50µA 11H and - 2.0mA l1L and a 54/74LS unit load (LSul) is 20µA liH and 
-0.4mA l1L· 

1LSul 

10LSul 

is transferred to the corresponding flip- voltage level on the MR input. The device 
flop's Q output. is useful for applications where the true 

output only is required and the Clock and 
All outputs will be forced LOW indepen- Master Reset are common to all storage 
dently of Clock or Data inputs by a LOW elements. 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

3 4 7 8 13 14 17 18 

Do D1 D2 D3 D4 D5 Da D7 
11 CP 

MR 
Oo 01 02 03 04 05 Oe 07 

2 5 8 9 12 15 18 19 

Vee =Pin 20 
GND=Pln 10 

Signetics 



LOGIC DIVISION 

FLIP-FLOPS 

LOGIC DIAGRAM 

(11) 
eP 

(1) 

Do 
(3) 

~ep 

Q 

Lol>eP 

Q 

Lol>eP 

Ro 
9 

D3 

(8) 

Lol>eP 

Ro 

(13) (14) 

~D 0 

l..ol>eP 

OCTOBER 1981 

54/74LS273, 5273 

08 

(17) 

L..ol>eP 

D7 

(18) 

D 0 1-i 

MR ~X:-Q-~~~---~-t-~~-------ir--~--.~-t-~~-------i~~--~-+-~~-------i~~--~-+-~--' 

Yee =Pin 20 
GND=Pln 10 
( ) = Pin numbers 

(2) 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
MR 

Reset (clear) L 

Load "1" H 

Load "O" H 

INPUTS 

CP Dn 

x x 
t h 

t I 

(9) (12) 

OUTPUTS 

On 

L 

H 

L 

(15) 

05 

(18) 

05 

H =HIGH voltage level steady state. 

(19) 

07 

h =HIGH voltage level one setup time prior to the LOW
to-HIGH clock transition. 

L = LOW voltage level steady state. 
I =LOW voltage level one setup time prior to the LOW

to-HIGH clock transition. 
X = Don't care. 
f =LOW-to-HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

V1N Input voltage 
-0.5 to -0.5 to -0.5 to -0.5 to v 

+7.0 +5.5 + 7.0 +5.5 

l1N Input current 
-30 to -30 to -30 to -30 to 

mA 
+1 +5 +1 +5 

Vour Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 54/74S 
PARAMETER UNIT 

Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.7 +0.8 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp. current -18 -18 mA 

loH HIGH-level output current -400 -1000 µA 

Mil 4 20 mA 
loL LOW-level output current 

Com' I 8 20 mA 

Mil -55 + 125 -55 + 125 oc 
TA Operating free-air temperature 

Com'I 0 70 0 70 oc 
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LOGIC DIVISION OCTOBER 1981 

FLIP·FLOPS 54/74LS273, 5273 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS273 54/74S273 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Vee= MIN, V1H= MIN, V1L= MAX, Mil 2.5 3.4 2.5 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.7 3.4 2.7 v 

Vee= MIN, 
Mil 0.25 0.4 0.5 v 

VoL LOW-level output voltage V1H= MIN, 
loL=MAX 

Com' I 0.35 0.5 0.5 v 
V1L=MAX loL=4mA 74LS 0.25 0.4 v 

V1K Input clamp voltage Vee= MIN, 11= 11K -1.5 -1.2 v 
Input current at maximum V1=5.5V 1.0 mA 

11 input voltage Vee= MAX 
V1= 7.0V 0.1 mA 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 20 50 µA 

V1=0.4V -0.4 mA 
l1L LOW-level input current Vee= MAX 

V1=0.5V -2.0 mA 

los 
Short-circuit output 

Vee= MAX -20 -100 -40 -100 mA 
current3 

Ice Supply current4 (total) Vee= MAX 17 27 109 150 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= 5V, TA= 25 •c. 
3. 105 Is tested with Your= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice after a momentary ground, then 4.5V Is applied to clock with all outputs open and 4.5V applied to all Data inputs and the Master Reset Input. 

AC CHARACTERISTICS TA= 25 °c, v cc= 5.0V 

54LS/74LS 54S/74S 

PARAMETER TEST CONDITIONS CL=15pF, RL=2k0 CL= 15pF, RL = 2800 UNIT 

Min Max Min Max 

f MAX Maximum clock frequency Waveform 1 30 75 MHz 

tPLH Propagation delay 
Waveform 1 27 15 

tPHL Clock to output 27 15 
ns 

tPHL Propagation delay, MR to output Waveform 2 27 15 ns 

NOTE 
Per Industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tf, tf, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

54LS/74LS 54S/74S 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max 

tw(L) Clock pulse width (LOW) Waveform 1 20 7.0 ns 

tw Master Reset pulse width Waveform 2 20 10 ns 

ts(H) Setup time, HIGH data to CP Waveform 3 20 5.0 ns 

th(H) Hold time, HIGH data to CP Waveform 3 5.0 3.0 ns 

ts(L) Setup time, LOW data to CP Waveform 3 20 5.0 ns 

th(L) Hold time, LOW data to CP Waveform 3 5.0 3.0 ns 

tree Recovery time, MR to CP Waveform 2 25 5.0 ns 
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FLIP-FLOPS 54/74LS273, 5273 

AC WAVEFORMS 

CP 

Q 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 1 

MASTER RESET PULSE WIDTH, MASTER RESET 
TO OUTPUT DELAY AND MASTER RESET TO 

CLOCK RECOVERY TIME 

MR~ I 

f tw-~'recl_ CP------~--~~--'VM 
1 .. tPHL-1 

"VM I 
~-----

Q 

Waveform 2 

DATA SET·UP AND HOLD TIMES 

CP 

D 

Waveform 3 

VM = 1.5V for 54/74 and 54/74S; VM = 1.3V for 54LS/74LS. 
The shaded areas Indicate when the Input Is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS INPUT PULSE DEFINITIONS 

PULSE 
GENERATOR 

vee vcc 

V1N vour 

RT r D 

tw 

tTHL(tf) tTLH(tr) 

tTLH(tr) tTHL(tf) 

POSITIVE 
PULSE 

tw 

90% 

10% 

":" ":" ":" ":" "':" VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS· 

TICS for value. 
RT= Termination resistance should be equal to ZouT of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
tnH• tTHL Values should be less than or equal to the table entries. 

FAMILY 

54/74 

54LS/74LS 

54S/74S 

Signetics 

Amplitude 

3.0V 

3.0V 

3.0V 

INPUT PULSE REQUIREMENTS 

Rep. Rate Pulse Width tnH 

1MHz 500ns 7ns 

1MHz 500ns 15ns 

1MHz 500ns 2.5ns 

AMP(V) 

ov 

AMP(V) 

ov 

tTHL 

7ns 

6ns 

2.5ns 
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LOGIC DIVISION 

LATCH 

• 8·bit transparent latch 
• 3-State MOS compatible 

output buffers 
• Common Latch Enable 

input with hysteresis 
• Common 3·state Output 

Enable control 
• Independent latch and 

3-state buffer operation 

DESCRIPTION 

The '363 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 

The data on the D inputs is transferred to 
the Latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans
parent to the Data inputs while Eis HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran-
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 

The 3-State output buffers are designed to 

OCTOBER 1981 

54/74LS363 

Octal Transparent Latch With 3·State Outputs 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS363 19ns 42mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V ±5°1o;TA=0°Cto +70°C Vee= sv ± 100/o; TA= -55°C to+ 125°C 

Plastic DIP N74LS363N 

Ceramic DIP N74LS363F S54LS363F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

All Outputs 30LSul 

NOTE 
A 54/74LS unit load (LSul) is 20µA l1H and - 0.4mA l1L· 

drive heavily loaded 3-state buses, MOS devices ideal for driving MOS memories or 
memories, or MOS microprocessors. The microprocessors with thresholds of 2.4V 
output HIGH level differs from the normal to 3.5V. 

of the latch operation. When OE is LOW, 
the latched or transparent data appears at 
the outputs. When OE is HIGH, the out
puts are in the HIGH impedance "off" 
state, which means they will neither drive 
nor load the bus. 

3-state buffer by driving the output about 
W closer to Vee. or to over 3.5V at mini- The active LOW Output Enable (OE) eon
mum Vee· This feature makes these trols all eight 3-state buffers independent 

PIN CONFIGURATION LOGIC SYMBOL 

3 4 8 13 14 17 18 

Do D1 D2 D3 D4 D5 Ds D7 
11 E 

OE 
Oo 01 02 03 04 05 05 07 

2 5 6 9 12 15 16 19 

Vcc=Pin20 
GND= Pin 10 

26 Signetics 
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LOGIC DIVISION 

LATCH 

LOGIC DIAGRAM 

Do D1 02 
(3) (4) (7) (8) 

E 
(11) 

D D D 

Vcc=Pln20 
GND= Pin 10 

OE 
(1) (2) (5) (6) (9) 

ao 01 02 03 

MODE SELECT-FUNCTION TABLE 

INPUTS 
OPERATING MODES 

OE E 

Enable and read register L H 
L H 

Latch and read register L L 
L L 

Latch register and disable outputs H L 
H L 

H = HIGH voltage level 
h =HIGH voltage level one setup time prior to the HIGH-to-LOW enable transition 
L = LOW voltage level 
I =LOW voltage level one setup time prior to the HIGH-to-LOW enable transition 

(Z) = HIGH Impedance "off" state 

OCTOBER 1981 

54/74LS363 

03 04 05 05 07 
(13) (14) (17) (18) 

D D D 

(12) (15) (16) (19) 

04 05 as 07 

OUTPUTS 
INTERNAL REGISTER 

Dn Oo-01 

L L L 
H H H 

I L L 
h H H 

I L (Z) 
h H (Z) 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 v 
l1N Input current - 30 to + 1 -30 to + 1 mA 

Vour Voltage applied to output in HIGH output state -0.5 to +Vee -0.5 to +Vee v 
TA Operating free-air temperature range -55 to + 125 o to 70 oc 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.7 v 
VIL LOW-level input voltage 

Com'I +0.8 v 
l1H Input clamp current -18 mA 

Mil -1.0 mA 
loH HIGH-level output current 

Com'I -2.6 mA 

Mil 12 mA 
loL LOW-level output current 

Com'I 24 mA 

Mil -55 + 125 oc 
TA Operating free-air temperature 

Com'I 0 70 oc 
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LATCH 54/74LS363 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS363 

PARAMETER 
Typ2 

UNIT 
Min Max 

Mil 3.45 v 
VoH HIGH-level output voltage Vee= MIN, V1H =MIN, V1L =MAX, loH =MAX 

Com'I 3.65 v 
Mil 0.25 0.4 v 

VoL LOW-level output voltage Vee= MIN, V1H= MIN, loL= MAX 
Com'I 0.35 0.5 v 

V1L= MAX 
loL= 12mA 74LS 0.25 0.4 v 

V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, V1L= MAX, V0 =3.65V 20 µ.A 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H= MIN, V0 =0.4V -20 µ.A 
LOW-level voltage applied 

11 
Input current at maximum 

Vee= MAX, V1= 7.0V 0.1 mA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 µ.A 

l1L LOW-level input current Vee= MAX, V1=0.4V -0.4 mA 

los 
Short-circuit output 

Vee= MAX -30 -130 mA 
current3 

Ice Supply current (total) V cc= MAX, OE= 4.5V 42 70 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=5V, TA=25°C. 
3. los is tested with Vour = + 0.5V and V cc= v cc MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA=25°C, Vcc=S.OV 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 45pF' RL = 6670 UNIT 

Min Max 

tPLH Propagation delay 
Waveform 1 

30 

tPHL Latch Enable to output 36 
ns 

tPLH Propagation delay 
Waveform 4 

23 
tPHL Data to output 27 

ns 

tpzH Enable time to HIGH level Waveform 2 28 ns 

tPZL Enable time to LOW level Waveform 3 36 ns 

tPHZ Disable time from HIGH level Waveform 2, CL= 5pF 20 ns 

tpLZ Disable time from LOW level Waveform 3, CL= 5pF 25 ns 

AC SETUP REQUIREMENTS TA=25°C, Vcc=S.OV 

54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

tw Latch Enable pulse width Waveform 1 15 ns 

ts Setup time, Data to Latch Enable Waveform 5 0 ns 

th Hold time, Data to Latch Enable Waveform 5 10 ns 
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LATCH 54/74LS363 

AC WAVEFORMS 

0 

D 

E 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

~H~r VM b.::f 
a---------'\.~v_M ____________ f_v_M ______ _ 

Waveform 1 Waveform 2 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

Waveform 3 

DATA SETUP AND HOLD TIMES 

D 

E 

a£& 
Waveform 5 

VM= 1.5V for 54174 and 54S/74S; VM = 1.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Signetics 

Waveform 4 
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LOGIC DIVISION 

LATCH 

TEST CIRCUITS AND WAVEFORMS 

30 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Vee 

PULSE 
GENERATOR 

SWITCH POSITION 

Test 

tpzH 
tpzL 
tpHz 
tpLZ 

DEFINITIONS 

Swltch1 Swltch2 

Open Closed 
Closed Open 
Closed Closed 
Closed Closed 

D 

RL,;,, Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT= Termination resistance should be equal to ZouT of Pulse 

Generators. 
D = Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1k0 for 54/74, 54S/74S, Rx= 5k0 for 54LS/74LS. 
tTLH• tTHL Values should be less than or equal to the table entries. 

POSITIVE 
PULSE 

10% 

OCTOBER 1981 

54/74LS363 

INPUT PULSE DEFINITIONS 

tTHL(tf) 

tTLH(tr) 

tTLH(tr) 

tTHL(tf) 

- 90-%-- AMP (V) 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all othe~ TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplltude Rep. Rate Pulse Width tnH tTHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 
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FLIP-FLOP 

• 8-bit positive edge. 
triggered register 

• 3-State MOS compatible 
output buffers 

• Common Clock input with 
hysteresis 

TYPE 

74LS364 

OCTOBER 1981 

54/74LS364 

Octal D Flip-Flop With 3-State Outputs 

TYPICAL f MAX 
TYPICAL SUPPLY CURRENT 

(Total) 

50MHz 42mA 

• Common 3-state Output ORDERING CODE 

Enable control 
• Independent register and 

3-state buffer operation 

DESCRIPTION 

The '364 is an 8-bit edge-triggered register 
coupled to eight 3-State output buffers. 

PACKAGES 

Plastic DIP 

Ceramic DIP 

COMMERCIAL RANGES MILITARY RANGES 
Vcc=5V ±5%;TA=0°Cto +70°C Vcc=5V ±10%;TA= -55°Cto +125°C 

N74LS364N 

N74LS364F S54LS364F 

The two sections of the device are con- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
trolled independently by the Clock (CP) 
and Output Enable (OE) control gates. 

The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip
flop's Q output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera-
tion. 

The 3-State output buffers are designed to 
drive heavily loaded 3-state buses, MOS 
memories, or MOS microprocessors. The 
output HIGH level differs from the normal 
3-state buffer by driving the output about 

PIN CONFIGURATION 

Vee 

PINS DESCRIPTION 54/74LS 

All Inputs 1LSul 

All Outputs 30LSul 

NOTE 
A 54/74LS unit load (LSul) is 20µA l1H and - 0.4mA Ill· 

1V closer to Vee. or to over 3.5V at mini
mum Vee· This feaure makes these de
vices ideal for driving MOS memories or 
microprocessors with thresholds of 2.4V 
to 3.5V. The active LOW Output Enable 
(OE) controls all eight 3-state buffers inde-

LOGIC SYMBOL 

4 7 8 13 14 17 18 

Do D1 D2 D3 D4 D5 D5 D7 
11 CP 

OE 
Oo 01 02 o:'j 04 05 05 07 

5 6 9 12 15 16 19 

Vee= Pin20 
GND=Pin 10 

Signetics 

pendent of the register operation. When 
OE is LOW, the data in the register ap
pears at the outputs. When OE is HIGH, 
the outputs are in the HIGH impedance 
"off" state, which means they will neither 
drive nor load the bus. 

LOGIC SYMBOL (IEEE/IEC) 

8 9 

13 12 

15 

17 16 
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LOGIC DIVISION 

FLIP-FLOP 

LOGIC DIAGRAM 

Vcc=Pln20 
GND=Pln 10 

~ 
(1) 

Do 
(3) 

(2) 

Oo 

MODE SELECT-FUNCTION TABLE 

03 
(8) 

(9) 

03 

INPUTS 
OPERATING MODES 

OE CP 

Load and read register L t 
L t 

Latch register and disable outputs 
H t 
H t 

H =HIGH voltage level 
h =HIGH voltage level one setup time prior to the LOW·to·HIGH clock transition 
L = LOW voltage level 
I =LOW voltage level one setup time prior to the LOW·to·HIGH clock transition 

(Z) =HIGH impedance "off" state 
I = LOW·to·HIGH clock transition 

Dn 

I 
h 

I 
h 

OCTOBER 1981 

54/74LS364 

D5 
(14) 

(15) 

05 

05 
(17) 

(16) 

05 

INTERNAL REGISTER 

L 
H 

L 
H 

07 
(18) 

OUTPUTS 

Oo-01 

L 
H 

(Z) 
(Z) 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage -0.5 to + 7.0 -0.5 to + 7.0 v 
l1N Input current -30 to + 1 -30 to + 1 mA 

Vour Voltage applied to output in HIGH output state -0.5 to+ Vee -0.5 to+ Vee v 
TA Operating free-air temperature range -55 to + 125 Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.7 v 
V1L LOW-level input voltage 

Com'I +0.8 v 
l1H Input clamp current -18 mA 

Mil -1.0 mA 
loH HIGH-level output current 

Com'I -2.6 mA 

Mil 12 mA 
loL LOW-level output current 

Com' I 24 mA 

Mil -55 + 125 oc 
TA Operating free-air temperature 

Com' I 0 70 oc 
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FLIP-FLOP 54/74LS364 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS364 

PARAMETER 
Typ2 

UNIT 
Min Max 

Mil 3.45 v 
VoH HIGH-level output voltage Vee= MIN, V1H=MIN, V1L=MAX, loH=MAX 

Com' I 3.65 v 
Mil 0.25 0.4 v 

Vol LOW-level output voltage Vee= MIN, V1H =MIN, loL= MAX 
Com'I 0.35 0.5 v 

V1L=MAX 
loL= 12mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 1, = l1K -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, V1L= MAX, Vo=3.65V 20 µA 
HIGH-level voltage applieC1 

lozL 
Off-state output current, 

Vee= MAX, V1H= MIN, Vo=0.4V -20 µA 
LOW-level voltage applied 

11 
Input current at maximum 

Vee= MAX, V1= 7.0V 0.1 mA input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1=0.4V -0.4 mA 

los 
Short-circuit output 

Vee= MAX -30 -130 mA current3 

Ice Supply current (total) V cc= MAX, OE= 4.5V 42 70 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=5V, TA =25°C. 
3. los Is tested with Your= + 0.5V and V cc= V cc MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 6670 UNIT 

Min Max 

fMAX Maximum clock frequency Waveform 1 35 MHz 

tPLH Propagation· delay 
Waveform 1 33 

tPHL Clock to output 34 
ns 

tPZH Enable time to HIGH level Waveform 2 28 ns 

tPZL Enable time to LOW level Waveform 3 36 ns 

tPHZ Disable time from HIGH level Waveform 2, CL= 5pF 18 ns 

tpLZ Disable time from LOW level Waveform 3, CL= 5pF 24 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

54LS/74LS 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

tw Clock pulse width Waveform 1 15 ns 

ts Setup time, Data to clock Waveform 4 20 ns 

th Hold time, Data to clock Waveform 4 0 ns 
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FLIP-FLOP 

AC WAVEFORMS 

CP 

a 

a 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

\vM f vM 

~•m-1 ~""I 
'VM q =1.SV 

O.SV 

Waveform 3 

Dn 

CP 

Cn 

OCTOBER 1981 

54/74LS364 

3·STATE ENABLE TIME TO HIGH LEVEL ANO 
DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

DATA SETUP AND HOLD TIMES 

f vM \ 

'"'1.SV 

\ __ r 
Waveform 4 

V M = 1.5V for 54/7 4 and 545/7 45, V M = 1.3V for 54LS/7 4LS. 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Vee 

PULSE 
GENERATOR 

SWITCH POSITION 

Test 

tpzH 
tpzL 
tpHz 
tpLZ 

DEFINITIONS 

Swltch1 Swltch2 

Open Closed 
Closed Open 
Closed Closed 
Closed Closed 

D 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT= Termination resistance should be equal to ZouT of Pulse 

Generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
Rx= 1k0 for 54/74, 54S/74S, Rx= 5kO for 54LS/74LS. 
tTLH• tTHL Values should be less than or equal to the table entries. 

34 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

tTHL(tf) 

tTLH(tr) 

tTLH(tr) 

tTHL(tf) 

- 90-%-- AMP (V) 

10% ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tnH tTHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 
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BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

FUNCTION TABLE, '365A, '366A 

INPUTS OUTPUTS 

OE1 OE2 I y y 

L L L L H 
L L H H L 
x H x (Z) (Z) 
H x x (Z) (Z) 

FUNCTION TABLE, '367A, '368A 

INPUTS 

OE I 

L L 
L H 
H x 

L = LOW voltage level 
H = HIGH voltage level 
X =Don't care 

(Z) =HIGH impedance (off) state 

OUTPUTS 

y y 

L H 
H L 
(Z) (Z) 

PIN CONFIGURATION 

'365A 

'365A, '367 A Hex Buffer/Driver (3·State) 
'366A, '368A Hex Inverter Buffer (3·State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74365A, 367A 10ns 65mA 

74LS365A,367A 10ns 14mA 

74366A, 368A 9ns 59mA 

74LS366A, 368A 10ns 12mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV %5%;TA=0°Cto +70°C Vee= sv % 10%; TA= - 55°C to + 12s0 c 
N74365AN • N74LS365AN 

Plastic DIP 
N74366AN • N74LS366AN 
N74367AN • N74LS367AN 
N74368AN • N74LS368AN 

N74365AF • N74LS365AF S54365AF • S54LS365AF 
N74366AF • N74LS366AF S54366AF • S54LS366AF 

Ceramic DIP 
N74367AF • N74LS367AF S54367AF • S54LS367AF 
N74368AF • N74LS368AF S54368AF • S54LS368AF 

S54365AW • S54LS365AW 

Flatpack S54366AW • S54LS366AW 
S54367AW • S54LS367AW 
S54368AW • S54LS368AW 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74 54/74LS 

All Inputs 1ul 1LSul 

All Outputs 20ul 30LSul 

NOTE 
Where a 54/74 unit load (ul) is understood to be 40µA l1H and - 1.0mA l1L and a 54/74LS unit load (LSul) is 20µA 11H and 
-0.4mA 

'366A '367A '388A 
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BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

LOGIC SYMBOL 

'365A '366A '367A '368A 

LOGIC SYMBOL (IEEE/IEC) 

'365A '366A '367A '368A 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54 54LS 74 74LS UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

V1N Input voltage -0.5to -0.5 to -0.5 to -0.5 to v 
+5.5 +7.0 +5.5 +7.0 

l1N Input current 
-30 to -30 to -30 to -30 to 

mA 
+5 +1 +5 +1 

Your Voltage applied to output in HIGH output state 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperature range -55to+125 Oto 70 oc 
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BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level input voltage 

V1L LOW-level input voltage 

l1K Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Vee 

PULSE 
GENERATOR 

SWITCH POSITION 

Test 

tpzH 
tpzL 
tpHz 
tpLZ 

DEFINITIONS 

Swltch1 Swltch2 

Open Closed 
Closed Open 
Closed Closed 
Closed Closed 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

Mil 

Com'I 

D 

RL ~Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Rr =Termination resistance should be equal to ZouT of Pulse 

Generators. 
D = Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1 kO for 54/7 4, 54S/7 4S, Rx= 5k0 for 54LS/7 4LS. 
tTLH• tTHL Values should be less than or equal to the table entries. 

Min 

4.5 

4.75 

2.0 

-55 

0 

54/74 

Nom 

5.0 

5.0 

POSITIVE 
PULSE 

54/74LS 

Max Min Nom 

5.5 4.5 5.0 

5.25 4.75 5.0 

2.0 

+0.8 

+0.8 

-12 

-2.0 

-5.2 

32 

32 

+ 125 -55 

70 0 

INPUT PULSE DEFINITIONS 

tTHL(lf) 

tTLH(lr) 

ITLH(lr) 

ITHL(lf) 

UNIT 
Max 

5.5 v 
5.25 v 

v 
+0.7 v 
+0.8 v 
-18 mA 

-1.0 mA 

-2.6 mA 

12 mA 

24 mA 

+ 125 oc 
70 oc 

.,.
90
-,,_- AMP (V) 

10% ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rete Pulse Width tnH tTHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 
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BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

54/7 4365A, '366A, 54/7 4LS365A, '366A, 

PARAMETER TEST CON DITIONS1 '367 A, '368A '367 A, '368A UNIT 

Min Typ2 Max Min Typ2 Max 

Vee= MIN, V1H =MIN, Mil 2.4 3.3 2.4 3.3 v 
VoH HIGH-level output voltage 

VIL= MAX, loH = MAX Com'I 2.4 3.1 2.4 3.1 v 

Vee= MIN, Mil 0.4 0.25 0.4 v 
VoL LOW-level output voltage V1H=MIN, 

loL= MAX 
Com'I 0.4 0.35 0.5 v 

V1L= MAX loL= 12mA 74LS 0.25 0.4 v 
V1K Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 v 

lozH 
Off-state output current, Vee= MAX, V1H= MIN, V1L= MAX, 40 20 µ,A 
HIGH-level voltage applied V0 =2.4V 

lozL 
Off-state output current, Vee= MAX, V1H =MIN, V1L =MAX, -40 -20 µ,A 
LOW-level voltage applied Vo=0.4V 

Input current at maximum V1=5.5V 1.0 mA 
11 input voltage Vee= MAX 

V1=7.0V 0.1 mA 

V1= 2.4V 40 µ,A 
l1H HIGH-level input current Vee= MAX 

V1= 2.7V 20 µ,A 

I inputs, V1 = 0.5V 

Either OE input at 2.0V 

Does not apply to -40 -20 µ,A 

l1L LOW-level input current Vee= MAX 'LS365A or 'LS367A 

I inputs V1=0.4V 
-1.6 -0.4 mA 

Both OE inputs at 0.4V 

OE inputs V1= 0.4V -1.6 -0.4 mA 

los 
Short-circuit output 

Vee= MAX -40 -130 -30 -130 mA current3 

Supply current4 (total) 
'365A, '367A 65 85 14 24 mA 

Ice Vee= MAX 
'366A, '368A 59 77 12 21 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=5V, TA=25°C. 
3. los is tested with Vou1= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with Data inputs grounded and Output Enable inputs at 4.5V. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74 54LS/74LS 

PARAMETER TEST CONDITIONS CL= 50pF, RL = 4000 CL= 45pF, RL = 6670 UNIT 

Min Max Min Max 

tPLH Propagation delay Waveform 1, '366A, '368A 
17 15 ns 

tPHL 16 18 

tPLH Propagation delay Waveform 2, '365A, '367 A 
16 16 

tPHL 22 22 
ns 

tpzH Enable to HIGH Waveform 3 35 35 ns 

'365A, '367 A 37 40 ns 
tpzL Enable to LOW Waveform 4 

'366A, '368A 37 45 ns 

'365A, '367 A 11 30 ns 
tPHZ Disable from HIGH Waveform 3, CL= 5pF 

'366A1 '368A 11 32 ns 

tpLZ Disable from LOW Waveform 4, CL= SpF 27 35 ns 
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BUFFERS/DRIVERS 54/74365A, 366A, 367A, 368A, LS365A, LS366A, LS367A, LS368A 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 

Waveform 1 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 3 

.. 1.sv 

WAVEFORM FOR NON-INVERTING OUTPUTS 

Waveform 2 · 

3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 4 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 
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LOGIC DIVISION 

LATCHE5lFLIP-FLOP5 

• 8-bit transparent latch -
'373 

• 8-bit positive, edge· 
triggered register - '37 4 

• 3-State output buffers 
• Common 3-State Output 

Enable 
• Independent register and 

3-State buffer operation 

DESCRIPTION 
The '373 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 

The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans
parent to the data inputs while E is HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the la1ching operation. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 

PIN CONFIGURATION 

'373 

'374 

40 

OCTOBER 1981 

54/74L5373, 54/74L5374, 5373, 5374 

'373 Octal Transparent Latch With 3-State Outputs 
'374 Octal D Flip-Flop With 3-State Outputs 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74L8373 19ns 24mA 

748373 10ns 105mA 

74LS374 19ns 27mA 

748374 ans 116mA 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74S 54/74LS 

All Inputs 1Sul 1L8ul 

All Outputs 108ul 30L8ul 

NOTE 
Where a 54/74S unit load (Sul) is 50µA l1H and - 2.0mA Ill• and a 54/74LS unit load (LSul) is 20µA l1H and - 0.4mA Ill· 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV ±5%;TA=0°Cto +70°C Vee= sv ± 10%; TA= - 55°C to + 12s0 c 

Plastic 
N74L8373N • N748373N 
N74LS374N • N74S374N 

N74L8373F • N74S373F 
Ceramic DIP 

N74L8374F • N74S374F 

are in the HIGH impedance "off" state, 
which means they will neither drive nor 
load the bus. 

The '374 is an 8-bit, edge-triggered register 
coupled to eight 3-8tate output buffers. 
The two sections of the device are con
trolled independently by the Clock (CP) 
and Output Enable (OE) control gates. 

LOGIC SYMBOL 

'373 
3 4 7 8 13 14 17 18 

Do D1 D2 D3 D4 D5 D8 D7 
11 E 

1 OE 
o0 o1 o2 o3 o4 o5 08 o7 

2 5 8 9 12 15 18 19 

Yee •Pin 20 
GND•Pln 10 

'374 
3 4 7 8 13 14 17 18 

Do D1 D2 D3 D4 D5 D8 D1 
11 eP 

OE 
o0 o1 o2 o3 o4 o5 08 o7 

2 5 8 9 12 15 18 19 

Vee •Pln20 
GND•Pln 10 

Signetics 

S54L8373F • 854S373F 
854LS374F • 854S374F 

The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip
flop's Q output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera
tion. 

LOGIC SYMBOL (IEEE/IEC) 

'373 '374 



LOGIC DIVISION OCTOBER 1981 

LATCHES/FLIP-FLOPS 54/74LS373, 54/74LS374, S37'3', S374 

The 3-State output buffers are designed to all eight 3-State buffers independent of 
drive heavily loaded 3-State buses, MOS the register operation. When OE is LOW, 
memories, or MOS microprocessors. The the data in the register appears at the out
active LOW Output Enable (OE) controls puts. When OE is HIGH, the outputs are in 

the HIGH impedance "off" state, which 
means they will neither drive nor load the 
bus. 

LOGIC DIAGRAM, '373 

E 
(11) 

Vee =Pin 20 
GND=Pln 10 

(1) 

Do 
(3) 

D 

(2) 

LOGIC DIAGRAM, '374 

ep 
(11) 

Vee =Pin 20 
GND= Pin 10 

OE 
(1) 

Do 
(3) 

(2) 

Oo 

(5) 

MOPE SELECT-FUNCTION TABLE, '373 

OPERATING MODES 
OE 

Enable and read register 
L 
L 

Latch and read register 
L 
L 

Latch register and disable outputs 
H 
H 

MODE SELECT-FUNCTION TABLE, '374 

OPERATING MODES 
OE 

Load and read register 
L 
L 

Load register and disable outputs H 
H 

H =HIGH voltage level 

(9) 

03 

D3 
(8) 

(9) 

03 

INPUTS 

E 

H 
H 

L 
L 

L 
L 

INPUTS 

CP 

t 
t 

t 
t 

h =HIGH voltage level one setup time prior to the LOW·to-HIGH clock transition or 
HIGH·to·LOW OE transition 

L = LOW voltage level 

Dn 

L 
H 

I 
h 

I 
h 

Dn 

I 
h 

I 
h 

D5 

(14) 

(15) 

05 

D5 
(14) 

(15) 

05 

De 
(17) 

(16) 

05 

D5 
(17) 

(16) 

05 

INTERNAL REGISTER 

L 
H 

L 
H 

L 
H 

INTERNAL REGISTER 

L 
H 

L 
H 

OUTPUTS 

Oo-01 

L 
H 

L 
H 

(Z) 
(Z) 

OUTPUTS 

01)-07 

L 
H 

(Z) 
(Z) 

I =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition or 
HIGH-to-LOW OE transition 

(Z)= HIGH impedance "off" state 
I =LOW-to-HIGH clock transition 
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LA TCHES/FLIP·FLOPS 54/74LS373, 54/74LS374, 5373, 5374 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 54S 74LS 74S UNIT 

Vee Supply voltage 7.0 7.0 7.0 7.0 v 

VIN Input voltage -0.5 to -0.5 to -0.5 to -0.5 to v 
+7.0 +5.5 +7.0 +5.5 

l1N Input current -30 to -30 to -30 to -30 to 
mA 

+1 +5 +1 +5 

Vour Voltage applied to output In HIGH output state. 
-0.5 to -0.5 to -0.5 to -0.5 to v 
+Vee +Vee +Vee +Vee 

TA Operating free-air temperatu~e range -55 to + 125 o to 10 oc 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 54/748 
PARAMETER UNIT 

Min Nom Max Min Nom Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil +0.7 +0.8 v 
VIL LOW-level input voltage 

Com'I +0.8 +0.8 v 
l1K Input clamp current -18 -18 mA 

Mil -1.0 -2.0 mA 
loH HIGH-level output current 

Com'I -2.6 -6.5 mA 

Mil 12 20 mA 
loL LOW-level output current 

Com'I 24 20 mA 

Mil -55 + 125 -55 + 125 oc 
TA Operating free-air temperature 

Com' I 0 70 0 70 oc 
NOTE 
V1L = + 0.7V MAX for 54S at TA= + 125°e only. 
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LATCHES/FLIP-FLOPS 54/74LS373, 54/74LS374, S373, S374 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CON DITIONS1 
54/74LS373, 374 54/7 4S373, 37 4 

UNIT 
Min Typ2 Max Min Typ2 Max 

Vee= MIN, V1H= MIN, V1L= MAX, Mil 2.4 3.4 2.4 3.0 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.4 3.1 2.4 3.1 v 

Vee= MIN, 
Mil 0.25 0.4 0.54 v 

Vol LOW-level output voltage V1H= MIN, 
loL= MAX 

Com'I 0.35 0.5 0.5 v 
V1L= MAX loL= 12mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.2 v 
Off-state output current, Vee= MAX, V0 =2.7V 20 µA 

lozH HIGH-level voltage applied V1H= MIN Vo=2.4V 50 µA 

Off-state output current, Vee= MAX, V0 =0.4V -20 µA 
lozL LOW-level voltage applied V1H= MIN V0 =0.5V -50 µA 

Input current at maximum V1=7.0V 0.1 mA 
11 input voltage Vee= MAX 

V1=5.5V 1.0 mA 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 50 µA 

V1=0.4V -0.4 mA 
l1L LOW-level input current Vee= MAX 

V1=0.5V -0.25 mA 

los 
Short-circuit output 

Vee= MAX -30 -130 -40 -100 mA 
current3 

lccz 0E=4.5V 'LS373 24 40 mA 

lccL OE=OV 'S373 105 160 mA 

lccz 0E=4.5V 'LS374 27 40 mA 

Ice Supply current (total) Vee= MAX 
lccL 

All inputs 
'S374 102 140 mA 

grounded 

lccz 
CP, OE= 4.0V 'S374 
D inputs= GND 

131 180 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= 5V, TA= 25 •c. 
3. los Is tested with VouT = + 0.5V and V cc= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one sec-

on~ ' 
4. Vol=+ 0.45V MAX for 54S at TA=+ 125°C only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74LS 54/74S 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 6670 CL=15pF, RL=2800 UNIT 

Min Max Min Max 

fMAX Maximum clock frequency Waveform 6, '37 4 35 75 MHz 

tPLH Propagation delay 
Waveform 1, '373 30 14 

tPHL Latch Enable to output 30 18 
ns 

tPLH Propagation delay 
Waveform 4, '373 18 9 ns 

tPHL Data to output 18 13 

tPLH Propagation delay 
Waveform 6, '37 4 

28 15 
ns 

tPHL Clock to output 28 17 

tpzH Enable time to HIGH level Waveform 2 28 15 ns 

tpzL Enable time to LOW level '373 36 18 
Waveform 3, ,

374 28 18 
ns 

tPHZ 
Disable time from HIGH 

Waveform 2, CL= 5pF level 20 9 ns 

tPLZ 
Disable time from LOW 

Waveform 3, CL= 5pF 25 12 level 
ns 

NOTE 
Per Industry convention, fMAX Is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 

Signetics 43 



LOGIC DIVISION OCTOBER 1981 

LATCHES/FLIP-FLOPS 54/74LS373, 54/74LS374, S3731 S374 

AC WAVEFORMS 

D 

E 

44 

D 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

OE \ VM i VM 

__ l-_1p-'LI l-•PLZ-1 
Q \~_ v_M ______ -r.:r:---=1.SV 

Lo.sv 
Waveform 3 

DATA SETUP AND HOLD TIMES 

Waveform 5 

DATA SETUP AND HOLD TIMES 

Dn 

Waveform 4 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 6 

CP _____ ,.M \ ____ 
Waveform 7 

VM = 1.5V for 54/74 and 54S/74S, VM = 1.3V for 54LS/74LS. 
The shaded areas Indicate when the Input Is permitted to change for predictable output performance. 
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LATCHES/FLIP-FLOPS 54/74LS373, 54/74LS374, S373, S374 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

PARAMETER 

tw(H) 
Latch Enable pulse width 

tw(L) 

ts Setup time, Data to Latch Enable 

th Hold time, Data to Latch Enable 

tw(H) 
Clock pulse width 

tw(L) 

ts Setup time, Data to Clock 

th Hold time, Data to Clock 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3·STATE OUTPUTS 
Vee 

PULSE 
GENERATOR 

SWITCH POSITION 

Test Switch 1 Switch2 

Closed 

TEST CONDITIONS 

Waveform 1, '373 

Waveform 5, '373 

Waveform 5, '373 

Waveform 6, '374 

Waveform 7, '37 4 

Waveform 7, '374 

D 

POSITIVE 
PULSE 

Min 

15 
15 

5 

20 

15 
15 

20 

0 

54/74LS 54/74S 
UNIT 

Max Min Max 

6 
7.3 

ns 

0 ns 

10 ns 

6 
7.3 

ns 

5 ns 

2 ns 

INPUT PULSE DEFINITIONS 

tTHL(tf) 

tTLH(tr) 

tTLH(tr) 

tTHL(tf) 

.-
90

-
3
-- AMP (V) 

10% ov 
tpzH Open 

tpzL Closed Open VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

tpHz Closed Closed 

tpLZ Closed 'Closed 

DEFINITIONS 

RL =Load resfstor to Vee; see AC CHARACTERISTICS for value. 
CL= Load, capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT= Termination resistance should be equal to ZouT of Pulse 

Generators. 
D = Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1kfl for 54/74, 54S/74S, Rx= 5kfl for 54LS/74LS. 
tTLH· trHL Values should be less than or equal to the table entries. 

FAMILY 

54/74 

54LS/74LS 

54S/745 

Signetics 

INPUT PULSE. REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tTLH tTHL 

3.0V 1MHz 500ns 7ns 7ns 

3.0V 1MHz 500ns 15ns 6ns 

3.0V 1MHz 500ns 2.5ns 2.5ns 
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FLIP-FLOP 54/74LS377 

Octal D Flip-Flop With Clock Enable 

• Ideal for addressable 
register applications 

• Clock Enable for address 
and data synchronization 
applications 

• Eight edge-triggered D 
flip-flops 

• Buffered common clock 
• Slim 20-pin plastic and 

ceramic DIP packages 
• See '273 for Master Reset 

version 
• See '373 for transparent 

latch version 
• See '37 4 for 3-state 

version 

TYPE TYPICAL f MAX 

74LS377 40MHz 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES 

Vee=SV :t5%;TA=0°Cto +70°C 

Plastic DIP N74LS377N 

Ceramic DIP N74LS377F 

TYPICAL SUPPLY CURRENT 
(Total) 

20mA 

MILITARY RANGES 
Vee= sv :!:: 10%; TA= - 55°C to + 125°C 

S54LS377F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

DESCRIPTION 

The '377 has eight edge-triggered, D-type 
flip-flops with individual D inputs and Q 
outputs. The common buffered Clock (CP) NOTE 

PINS 

All 

All 

DESCRIPTION 

Inputs 

Outputs 

input loads all flip-flops simultaneously, A 54/74LS unit load (LSul) is 20,..A 11H and - 0.4mA liL· 

when the Clock Enable (CE) is LOW. 

The register is fully edge triggered. The 
state of each D input, one setup time 

54/74LS 

1LSul 

10LSul 

before the LOW-to-HIGH clock transition, flop's Q output. The CE input must be LOW-to-HIGH clock transition for predict
is transferred to the corresponding flip- stable only one setup time prior to the able operation. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

3 4 7 8 13 14 17 18 

Do D1 D2 D3 D4 D5 De D1 
11 CP 

CE 
oo 01 02 03 04 05 09 07 

2 5 8 9 12 15 18 19 

Vee =Pin 20 
GND=Pln 10 
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FLIP-FLOP 

LOGIC DIAGRAM 

Vee =Pin 20 
GND=Pln 10 

Do 
(3) 

( ) = Pin Numbers 

(2) 

Oo 

MODE SELECT-FUNCTION TABLE 

OPERATING MODE 
CP 

Load "1" t 

Load "O" t 

Hold (do nothing) 
t 
x 

INPUTS 

CE 

I 

I 

h 
H 

D3 
(8) 

Dn 

h 

I 

x 
x 

(9) 

03 

OUTPUTS 

Qn 

H 

L 

no change 
no change 

D5 
(14) 

OCTOBER 1981 

54/74LS377 

De 
(17) 

(15) 

05 

D1 
(18) 

(18) 
09 

H =HIGH voltage level steady state. 

(19) 

07 

h =HIGH voltage level one setup time prior to the LOW
to-HIGH clock transition. 

L = LOW voltage level steady state. 
I =LOW voltage level one setup time prior to the LOW

to-HIGH clock transition. 
X = Don't care. 
f =LOW-to-HIGH clock transition. 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage - 0.5 to + 7.0 -0.5 to + 7.0 v 
l1N Input current -30 to + 1 -30 to + 1 mA 

Vour Voltage applied to output in _HIGH output state -0.5 to+ Vee -0.5 to+ Vee v 
TA Operating free-air temperature range -55to+125 0 to 70 oc 
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FUP.;FLOP 54/74LS377 

RECOMMENDED OPERATING CONDITIONS 

54/74LS 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com' I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.7 v 
VIL LOW-level input voltage 

Com' I +0.8 v 
l1K Input clamp current -18 mA 

loH HIGH-level output current -400 µA 

Mil 4 mA 
loL LOW-level output current 

Com' I 8 mA 

Mil -55 + 125 oc 
TA Operating free-air temperature 

Com'I 0 70 oc 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74LS377 

PARAMETER 
Typ2 

UNIT 
Min Max 

Vee= MIN, V1H= MIN, V1L= MAX, Mil 2.5 3.5 v 
VoH HIGH-level output voltage 

loH= MAX Com'I 2.7 3.5 v 
Mil 0.25 0.4 v 

Vol LOW-level output voltage Vee= MIN, V1H= MIN, loL=MAX 
Com'I 0.35 0.5 v 

V1L= MAX 
loL=4mA 74LS 0.25 0.4 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 v 

11 
Input current at maximum 

Vee= MAX, V1= 7.0V 0.1 mA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 µA 

l1L LOW-level input current Vee= MAX, V1=0.4V -0.4 mA 

los 
Short-circuit output 

Vee= MAX -20 -100 mA 
current3 

Supply current4 (total) 1 lccH Outputs HIGH 18 28 mA 
Ice Vee= MAX 

l lccL Outputs LOW 22 35 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. los is tested with VouT= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. With all outputs open and ground applied to all Data and Enable inputs, Ice is measured after a momentary ground, then 4.5V is applied to clock. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54LS/74LS 

PARAMETER TEST CONDITIONS CL=15pF, RL=2k0 UNIT 

Min Max 

fMAX Maximum clock frequency Waveform 1 30 MHz 

tPLH Propagation delay 
Waveform 1 

27 
tPHL Clock to output 27 

ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 
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FLIP-FLOP 54/74LS377 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

PARAMETER 

tw(L) Clock pulse width (LOW) 

ts Setup time, Data to CP 

th Hold time, Data to CP 

ts Setup time, CE to CP 

th Hold time, CE to CP 

AC WAVEFORMS 

CLOCK TO OUTPUT DELAYS 

AND CLOCK PULSE WIDTH 

TEST CONDITIONS 

Waveform 1 

Waveform 2 

Waveform 2 

Waveform 2 

Waveform 2 

54LS/74LS 

Min Max 

20 

20 

5 

20 

5 

DATA AND CLOCK ENABLE 

SETUP AND HOLD TIMES 

UNIT 

ns 

ns 

ns 

ns 

ns 

··~ 
~ th=O 

CE VM 

l-ts<L>-:L 
~th=O 

CP----------------~V-M-------~~------~~ 
Waveform 1 Waveform 2 

VM = 1.5V for 54/74 and 54/74S; VM = 1.3V for 54LS/74LS. 
The shaded areas Indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54/74 TOTEM-POLE OUTPUTS 

PULSE 
GENERATOR 

Vee vcc 

VIN VOUT 

RT D 

INPUT PULSE DEFINITIONS 

tw 

tTHL(tf) tTLH(tr) 

ITLH(tr) tTHL(tf) 

POSITIVE 
PULSE 

10"/o 
tw 

900/o 

10"/o 

-::- -::- -::- -::-r -::- VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS-

TICS for value. 
RT= Termination resistance should be equal to ZouT of Pulse Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
tTLH• tTHL Values should be less than or equal to the table entries. 

FAMILY 

54/74 

54LS/74LS 

54S/74S 

Signetics 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate Pulse Width tnH 

3.0V 1MHz 500ns 7ns 

3.0V 1MHz 500ns 15ns 

3.0V 1MHz 500ns 2.5ns 

AMP(V) 

ov 

AMP (V) 

ov 

tTHL 

7ns 

6ns 

2.5ns 
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LOGIC DIVISION 

FLIP-FLOP 

• 8-bit positive, edge· 
triggered register 

• Inverting outputs 
• 3-State output buffers 
• Common 3-State Output 

Enable 
• Independent register and 

3-State buffer operation 

DESCRIPTION 

The '534 is an 8-bit, edge-triggered register 
coupled to eight 3-State inverting output 
buffers. The two sections of the device are 
controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 

The register is fully edge triggered. The 
state of each D input, one setup time be
fore the LOW-to-HIGH clock transition, is 
transferred to the corresponding flip-flop's 
Q output. The clock buffer has about 
400mV of hysteresis buiit in to heip mini
mize problems that signal and ground 
noise can cause on the clocking opera
tion. 

The 3-State inverting output buffers are 
designed to drive heavily loaded 3-State 

OCTOBER 1981 

54/745534 

Octal D Flip-Flop With 3·State Outputs 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

745534 ans 116mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=SV ±5%;TA=0°Cto +70°C Vcc=SV ::t10%;TA= -55°Cto +125°C 

Plastic DIP N74S534N 

Ceramic DIP N74S534F S54S534F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 54/74S 

All Inputs 1Sul 

All Outputs 10Sul 
NOTE 
Where a 54/74S unit load (Sul) is 50µA 11H and - 2.0mA Ill· 

buses, MOS memories, or MOS micropro- pendent of the register operation. When 
cessors. The active LOW Output Enable OE is LOW, the data in the register ap
(OE) controls all eight 3-State buffers inde- pears at the outputs. When OE is HIGH, 

the outputs are in the HIGH impedance 
"off" state, which means they will neither 
drive nor load the bus. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

3 4 7 8 13 14 17 18 

Do D1 D2 D3 D4 Ds De D1 
11 CP 

2 5 8 9 12 15 18 19 

Vee =Pin 20 
GND=Pln 10 
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LOGIC DIVISION 

FLIP-FLOP 

LOGIC DIAGRAM 

OE 
(1) 

Vee =Pin 20 
GND=Pln 10 

Do 
(3) 

(2) 

oo 
(5) 

MODE SELECT-FUNCTION TABLE 

D3 
(8) 

(9) 

03 

INPUTS 
OPERATING MODES 

OE CP 

Load and read register L t 
L t 

Load register and disable outputs 
H t 
H t 

H =HIGH voltage level 
h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

Dn 

I 
h 

I 
h 

I 

D5 
(14) 

(15) 

05 

INTERNAL REGISTER 

L 
H 

L 
H 

D5 
(17) 

(16) 

as 

OCTOBER 1981 

54/745534 

OUTPUTS 

0 0-01 

H 
L 

(Z) 
(Z) 

I =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
(Z)= HIGH impedance "off" state 
f =LOW-to-HIGH clock transition 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54S 74S UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to + 5.5 -0.5 to + 5.5 v 
l1N Input current -30 to + 5 -30 to + 5 mA 

Vour Voltage applied to output in HIGH output state. -0.5 to+ Vee -0.5 to+ Vee v 
TA Operating free-air temperature range -55to+125 Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

54/74S 
PARAMETER UNIT 

Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.8 v 
VIL LOW-level input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

Mil -2.0 mA 
loH HIGH-level output current 

Com' I -6.5 mA 

Mil 20 mA 
loL LOW-level output current 

Com'I 20 mA 

Mil -55 + 125 oc 
TA Operating free-air temperature 

Com'I 0 70 oc 
NOTE 
V1L = + 0.7V MAX for 54S at TA= + 125°C only. 
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FLIP-FLOP 54/745534 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
54/74S534 

PARAMETER 
Typ2 

UNIT 
Min Max 

Mil 2.4 3.0 v 
VoH HIGH-level output voltage Vee= MIN, V1H= MIN, V1L= MAX, loH= MAX 

Com' I 2.4 3.1 v 
Mil 0.54 v 

Vol LOW-level output voltage Vee= MIN, V1H= MIN, loL= MAX 
Com'I 0.5 v 

V1L=MAX 
loL= 12mA 74LS v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.2 v 

lozH 
Off-state output current, 

Vee= MAX, V1H= MIN 
V0 =2.7V µA 

HIGH-level voltage applied V0 =2.4V 50 µA 

lozL 
Off-state output current, 

Vee= MAX, V1H= MIN 
V0 =0.4V µA 

LOW-level voltage applied V0 =0.5V -50 µA 

Input current at maximum V1=7.0V mA 
11 input voltage Vee= MAX 

V1= 5.5V 1.0 mA 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 50 µA 

V1=0.4V mA 
l1L LOW-level input current Vee= MAX 

V1=0.5V -0.25 mA 

ios 
Short-circuit output 

Vee= MAX -40 -100 mA 
current3 

lccL All inputs grounded 102 140 mA 

Ice Supply Current (total) Vee= MAX 
lccz 

CP, 0E=4.0V 131 180 mA 
D inputs= GND 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= sv, TA= 2s•c. 
3. los is tested with VouT = + O.SV and V cc= Vee MAX+ O.SV. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Vol= + 0.45V MAX for 54S at TA= + 12s•c only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54S/74S 

PARAMETER TEST CONDITlONS CL= 15pf, RL = 2800 UNIT 

Min Max 

f MAX Maximum clock frequency Waveform 3 75 MHz 

tPLH Propagation delay 
Waveform 3 

15 
tPHL Clock to output 17 

ns 

tpzH Enable time to HIGH level Waveform 1 15 ns 

tpzL Enable time to LOW level Waveform 2 18 ns 

tPHZ Disable time from HIGH level Waveform 1, CL= 5pF 9 ns 

tpLZ Disable time from LOW level Waveform 2, CL= 5pF 12 ns 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

54S/74S 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

tw(H) Clock pulse width Waveform 3 6 ns 
tw(L) 7.3 

ts Setup time, Data to Clock Waveform 4 5 ns 

th Hold time, Data to Clock Waveform 4 2 ns 

NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 
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LOGIC DIVISION 

FLIP-FLOP 

AC WAVEFORMS 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 3 

=1.5V Q 

OCTOBER 1981 

54/745534 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 2 

DATA SETUP .AND HOLD TIMES 

CP __________ _,,~VM \_ 
\ ___ {" 
Waveform 4 

VM = 1.5V for 54/74 and 54S/74S, VM = 1.3V for 54LS/74LS. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

PULSE 
GENERATOR 

SWITCH POSITION 

Test 

tpzH 
tpzL 
tpHz 
tpLZ 

DEFINITIONS 

Swltch1 Swltch2 

Open Closed 
Closed Open 
Closed Closed 
Closed 'Closed 

D 

AL= Load resfstor to Vee; see AC CHARACTERISTICS for value. 
CL= Load, capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse 

Generators. 
D = Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1k!J for 54/74, 54S/74S, Rx= 5k!J for 54LS/74LS. 
trLH• trHL Values should be less than or equal to the table entries. 

POSITIVE 
PULSE 

INPUT PULSE DEFINITIONS 

tTHL(tf) 

ITLH(tr) 

ITLH(tr) 

ITHL(tt) 

.---AMP(V) 
90"/o 

10"/o ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tnH 'THL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 
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LOGIC DIVISION 

TRANSCEIVER 

• Octal bidirectional bus 
interface 

• Inverting 3·State buffer 
outputs 

• PNP inputs for reduced 
loading 

• Hysteresis on all inputs 
• 48mA sink capability 

('LS640·1) 

DESCRIPTION 

The 'LS640 is an octal transceiver featur
ing inverting 3-State bus compatible out· 
puts in both send and receive directions. 
The outputs are all capable of sinking 
24mA and sourcing up to 15mA, producing 
very good capacitive drive characteristics. 
In addition, the 74LS640·1 features a48mA 
sink current capability. The device fea
tures a Chip Enable (CE) input for easy 
cascading and a Send/Receive (S/R) input 
for direction controi. Aii inputs have 
hysteresis built in to minimize ac noise 
effects. 

PIN CONFIGURATION 

54 

OCTOBER 1981 

/ 54/7 4LS640, 7 4LS640•1 

Inverting Octal Bus Transceiver (3·State) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

74LS640 & ·1 7ns 58mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vee= sv :t So/o; TA= 0°c to + 70°C Vee= sv :t 10%; TA= - ss0 c to + 12s0 c 

Plastic DIP 
N74LS640N 

N74LS640·1 N 

Ceramic DIP N74LS640F 
S54LS640F 

N74LS640·1 F 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 

All Inputs 

All Outputs 

NOTE 
A 54/74LS unit load (LSul) Is 20µA l1H and - 0.4mA l1L· 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUTS 

CE S/R An 

L L A=B 
L H INPUTS 
H x 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z) 

(Z) =HIGH Impedance "off" state 

Bn 

INPUTS 
B=A 

(Z) 

54/74LS 6 ·1 

1LSul 

30LSul 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

-+-~+---T--t--8117 

-+-~+--:t::::-=--t--8218 

·~~+---r--t--8115 

-"+--i>o-+--r---8414 

-=.-~+--+---8e.12 

--1~--;---8111 
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TRANSCEIVER 54/74LS640, 74LS640-1 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS & ·1 UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to+ 7.0 -0.5 to + 7.0 v 
l1N Input current -30 to + 1 -30 to + 1 mA 

VouT Voltage applied to output in HIGH output state -0.5 to+ Vee -0.5 to+ Vee v 
TA Operating free-air temperature range 

NOTE 
V1N limited to 5.5V on A and B inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level input voltage 

VIL LOW-level input voltage 

l1K lnpiJt clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

PULSE 
GENERATOR 

SWITCH POSITION 

Test 

tpzH 
tpzL 
tpHz 
tpLZ 

DEFINITIONS 

Swltch1 Swltch2 

Open Closed 
Closed Open 
Closed Closed 
Closed Closed 

D 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT= Termination resistance should be equal to ZouT of pulse 

generators. 
D =Diodes are 1N916, 1N3064, or equivalent. 
Rx= 1k0 for 54/74, 54S/74S, Rx= 5k0 for 54LS/74LS. 
tTLH• tTHL Values should be less than or equal to the table entries. 

-55to+125 Oto 70 oc 

54/74LS & ·1 
UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Com' I 4.75 5.0 5.25 v 

2.0 v 
Mil +0.5 v 

Com' I +0.6 v 
-18 mA 

Mil -12 mA 

Com'I -15 mA 

Mil 12 mA 

Com'I 24 mA 

74LS-1 only 48 mA 

Mil -55 + 125 oc 
Com' I 0 70 oc 

INPUT PULSE DEFINITIONS 

.-
90

-
3
-- AMP (V) 

POSITIVE 
PULSE 

10"/o 

tTHL(tf) 

tTLH(tr) 

tTLH(tr) 

tTHL(tf) 

10% 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude Rep. Rate Pulse Width tnH 

54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

54S/74S 3.0V 1MHz SOOns 2.5ns 

Signetics 

OV 

tTHL 

7ns 

6ns 

2.5ns 
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TRANSCEIVER 54/74LS640, 74LS640-1 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless range otherwise noted) 

TEST CONDITIONS1 
54/74LS640 74LS640·1 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Mil 0.1 0.4 v 
AV1 Hysteresis (V1 + - TT-) Vee= MIN, A or B input 

Com'I 0.2 0.4 0.2 0.4 v 
Vee= MIN, loH=MAX 2.0 2.0 v 

VoH HIGH-level output voltage V1H= MIN, 
loH= -3mA 2.4 3.4 2.4 3.4 v V1L= MAX 

Mil 0.25 0.4 v 
Vee= MIN, loL= 12mA 

Com'I 0.25 0.4 0.25 0.4 v 
Vol LOW-level output voltage V1H= MIN, 

loL=24mA 74LS 0.35 0.5 0.35 0.5 v V1L= MAX 
loL=48mA 0.4 0.5 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 v 

lozH 
Off-state output current, 

Vee= MAX, CE input=2.0V, Vo=2.7V 20 20 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, CE lnput=2.0V, V0 =0.4V -400 -400 µA 
LOW-level v~ltage applied 

Input current at maximum 1 V1= 5.5V J A or B input 0.1 0.1 mA 
11 input voltage Vee= MAX l l 0.1 0.1 mA V1 = 7.0V S/R or CE input 

l1H HIGH-level input current Vee= MAX, V1=2.7V 20 20 µA 

l1L LOW-level input current V cc= MAX, V1 = 0.4V -0.4 -0.4 mA 

las 
Short-circuit output 

Vee= MAX -40 -130 -40 -130 mA 
current3 

lccH Outputs HIGH 48 70 48 70 mA 

Ice Supply current4 (total) Vee= MAX lccL Outputs LOW 62 90 62 90 mA 

lccz Outputs OFF 64 95 64 95 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. los is tested with Your=+ 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with outputs open. 
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TRANSCEIVER 54/7 4LS640, 7 4LS640-1 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS 3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

Waveform 1 

\vM f vM 

~ .... , ~ .... j _L o.sv 
AOR_a __________ .J~~v-M ___________ \:..-+-

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 3 

Waveform 2 

-uv 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

54/74LS & ·1 

PARAMETER TEST CONDITIONS CL=45pF, RL=6870 UNIT 

Min Max 

tPLH Propagation delay 
Waveform 1 10 

tPHL A input to· B output 15 ns 

tPLH Propagation delay 
Waveform 1 10 

tPHL B input to A output 15 
ns 

tpzH 
Enable to HIGH 

Waveform 2 40 ns CE, S/R inputs to A output 

tpzH 
Enable to HIGH 

Waveform 2 40 ns CE, S/R inputs to B output 

tpzL 
Enable to LOW 

Waveform 3 40 ns CE, S/R inputs to A output 

tpzL 
Enable to LOW 

Waveform 3 40 ns 
CE, S/R inputs to B output 

tPHZ 
Disable from HIGH 

Waveform 2, CL= 5pF 25 ns CE, S/R inputs to A output 

tPHZ 
Disable from HIGH 

Waveform 2, CL= 5pF 25 ns CE, S/R inputs to B output 

tpLZ 
Disable from LOW 

Waveform 3, CL= 5pF 25 ns CE, SIR inputs to A output 

tpLZ 
Disable from LOW 

Waveform 3, CL= 5pF 25 ns CE, S/R inputs to B output 
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LOGIC DIVISION 

TRANSCEIVERS 

• Octal bidirectional bus 
interface 

• Open Collector Outputs 
- 'LS641, non-inverting 
- 'LS642, inverting 

• PN P inputs for reduced 
loading 

• Hysteresis on all inputs 
• 48mA sink capability 

('LS641·1, LS642·1) 

FUNCTION TABLE, 'LS641 

INPUTS INPUTS/OUTPUTS 

CE SIR An Bn 

L L A=B INPUTS 
L H INPUTS B=A 
H x (Z) (Z) 

FUNCTION TABLE, 'LS642 

INPUTS INPUTS/OUTPUTS 

CE S/R An 

L L A=B 
L H INPUTS 
H x 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z) 

(Z) =HIGH impedance "off" state 

Bn 

INPUTS 
B=A 

(Z) 

PIN CONFIGURATION 

'LS641 'LS642 

58 
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54/74LS641, LS642, 74LS641·1. LS642-1 

Octal Bus Transceiver (Open Collector) 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (A to B) (Total) 

74LS641 & -1 17ns 58mA 

74LS642 & -1 17ns 58mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V ±5o/o;TA=0°Cto +70°C Vee= 5V :t 100/o; TA= - 55°C to + 125°C 

N74LS641N 

Plastic DIP 
N74LS641-1N 
N74LS642N 

N74LS642-1 N 

N74LS641F 

Ceramic DIP 
N74LS641-1F S54LS641F 
N74LS642F S54LS642F 

N74LS642-1F 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 54/74LS & -1 

All Inputs 1LSul 

All Outputs 30LSul 

NOTE 
A 54/74LS unit load (LSul) is 20µA l1H and - 0.4mA Ill· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'LS641 'LS642 'LS641 'LS642 
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LOGIC DIVISION OCTOBER 1981 

TRANSCEIVERS 54/74LS641, LS642, 74LS641-1, LS642-1 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

VIN Input voltage 

l1N Input current 

VouT Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

NOTE 
V1N limited to 5.5V on A and B inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Mil 
Vee Supply voltage 

Com'I 

V1H HIGH-level input voltage 

Mil 
VIL LOW-level input voltage 

Com' I 

l1K Input clamp current 

VoH HIGH-level output voltage 

Mil 

loL LOW-level output current Com' I 

74LS-1 only 

Mil 
TA Operating free-air temperature 

Com' I 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 54174 OPEN COLLECTOR OUTPUTS 

vcc 

r 
DEFINITIONS 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC CHARACTERIS

TICS for value. 
RT= Termination resistance should be equal to ZouT of Pulse Generators. 
tTLH• tTHL Values should be less than or equal to the table entries·. 

POSITIVE 
PULSE 

54LS 74LS &-1 

7.0 7.0 

-0.5 to+ 7.0 -0.5 to+ 7.0 

-30to+1 -30to+1 

-0.5 to+ Vee -0.5 to+ Vee 

-55to+125 0 to 70 

54/74LS & -1 

Min Nom Max 

4.5 5.0 5.5 

4.75 5.0 5.25 
_l_ 

2.0 

+0.5 

+0.6 

-18 

5.5 

12 

24 

48 

-55 + 125 

0 70 

INPUT PULSE DEFINITIONS 

trHL(tf) 

tTLH(tr) 

tTLH(tr) 

tTHL(tf) 

UNIT 

v 
v 

mA 

v 
oc 

UNIT 

v 
v 
v 
v 
v 

mA 

v 
mA 

mA 

mA 

oc 
oc 

·---AMP(V) 
90% 

10% ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

FAMILY INPUT PULSE REQUIREMENTS 
Amplitude Rep. Rate Pulse Width tnH tTHL 

54/74 3.0V 1MHz 500ns 7ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 6ns 

54S/74S 3.0V 1MHz 500ns 2.5ns 2.5ns 
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LOGIC DIVISION OCTOBER 1981 

TRANSCEIVERS 54/74LS641, LS642, 74LS641-1, LS642-1 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless range otherwise noted) 

54/74LS641 74LS641-1 
PARAMETER TEST CONDITIONS1 54/74LS642 74LS642-2 UNIT 

Min Typ2 Max Min Typ2 Max 

Mil 0.1 0.4 v 
t:N1 Hysteresis (V1 +-TT-) Vee= MIN, A or B input 

Com'I 0.2 0.4 0.2 0.4 v 

loH HIGH-level output current 
Vee= MIN, V1H =MIN, V1L =MAX, 100 100 µA 

VoH=5.5V 

Mil 0.25 0.4 v 
Vee= MIN, loL=12mA 

Com' I 0.25 0.4 0.25 0.4 v 
Vol LOW-level output voltage V1H= MIN, 

loL=24mA 74LS 0.35 0.5 0.35 0.5 v V1L= MAX 
loL=48mA 0.4 0.5 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 v 
Input current at maximum 1 V1=5.5V IA or B input 0.1 0.1 mA 

11 input voltage Vee= MAX J Vi= 7.0V I SIR or CE input 0.1 0.1 mA 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 20 20 µA 

l1L LOW-level input current Vee= MAX, V1=0.4V -0.4 -0.4 mA 

lccH Outputs HIGH 48 70 48 70 mA 

Ice Supply current3 (total) Vee= MAX lccL Outputs LOW 62 90 62 90 mA 

lccz Outputs OFF 64 95 64 95 mA 

NOTES AC WAVEFORMS 
1. For conditions shown as MIN or MAX, use the 

appropriate value specified under recommended 
operating conditions for the applicable type. WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

2. All typical values are at V cc= 5V, TA= 25 •c 
3. Measure Ice with outputs open. 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families. 

Waveform 1 Waveform 2 

AC CHARACTERISTICS TA=25°C, Vee=5.0V 

54/74LS641 & -1 54/74LS642 & -1 

PARAMETER TEST CONDITIONS CL= 45pF, RL = 6670 CL= 45pF, RL = 6670 UNIT 

Min Max Min Max 

tPLH Propagation delay Waveform 2, 'LS641 25 25 
tPHL A input to B output Waveform 1, 'LS642 25 25 

ns 

tPLH Propagation delay Waveform 2, 'LS641 25 25 
tPHL B input to A output Waveform 1, 'LS642 25 25 

ns 

tPLH Propagation delay 
CE, S/R inputs to A output Waveform 1 40 40 
CE input to B output Waveform 1 40 40 ns 
S/R input to B output Waveform 2 40 40 

tPHL Propagation delay 
CE, S/R inputs to A output Waveform 2 50 60 
CE input to B output Waveform 2 50 60 ns 
S/R input to B output Waveform 1 50 60 
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LOGIC DIVISION 

TRANSCEIVER 

• Octal bidirectional bus 
interface 

• 3-State buffer outputs 
• PN P inputs for reduced 

loading 
• Hysteresis on all inputs 
• 48mA sink capability 

('LS645·1) 

DESCRIPTION 

The 'LS645 is an octal transceiver featur-

OCTOBER 1981 

54/7 4LS645, 7 4LS645·1 

Octal Bus Transceiver (3·State) 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

74LS645 & -1 10ns 58mA 

ORDERING CODE 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vcc=5V ±5%;TA=0°Cto +70°C Vee= 5V ± 10%; TA= - 55°C to + 125°C 

Plastic DIP 
N74LS645N 

N74LS645-1 N 

Ceramic DIP N74LS645F 
S54LS645F 

N74LS645-1 F 

ing non-inverting 3-State bus compatible INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
outputs in both send and receive direc
tions. The outputs are all capable of sink
ing 24mA and sourcing up to 15mA, pro
ducing very good capacitive drive charac
teristics. In addition, the 74LS645-1 fea
tures a 48mA sink current capability. The NOTE 

PINS 

All 

All 

DESCRIPTION 

Inputs 

Outputs 

device features a Chip Enable (CE) input A 54/74LS unit load (LSul) is 20µA l1H and - 0.4mA l1L· 

for easy cascading and a Send/Receive 
(S/R) input for direction control. All inputs FUNCTION TABLE 
have hysteresis built in to minimize ac 
noise effects. INPUTS INPUTS/OUTPUTS 

CE SIR An 

L L A=B 
L H INPUTS 
H x 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z) 

(Z) =HIGH impedance "off" state 

Bn 

INPUTS 
B=A 

(Z) 

54/74LS Br. ·1 

1LSul 

30LSul 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

19 "" G3 

1d 
3EN1 
3EN2 

~ r 
20 

1\71 <I ..rr D ..rr I> 21\7 
18 

3 17 
~ 

4 -...... 16 

5 -.... -- 15 

6 ..... 14 

7 13 
~ ~ 

8 -...... 12 
~ 

9 11 
~ 
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LOGIC DIVISION OCTOBER 1981 

TRANSCEIVE'R 54/74LS645, 74LS645·1 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 54LS 74LS & ·1 

Vee Supply voltage 7.0 7.0 

V1N Input voltage -0.5 to+ 7.0 -0.5 to+ 7.0 

l1N Input current -30to+1 -30to+1 

Vout Voltage applied to output in HIGH output state -0.5 to+ Vee -0.5 to+ Vee 

TA Operating free-air temperature range 

NOTE 
V1N llmlted to 5.5V on A and B Inputs only. 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level Input voltage 

V1L LOW-level Input voltage 

l1K Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

PULSE 
GENERATOR 

SWITCH P0$1TION 

Tiit 

tpzH 
tpzL 
tpHz 
tpLZ 

DEFINITIONS 

Swltch1 Swltch2 

Open Closed 
Closed Open 
Closed Closed 
Closed Closed 

D 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance Includes· jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT= Termination resistance should be equal to ZouT of Pulse 

Generators. 
D = Olodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1 kO for 54/74, 545/745, Rx= 5k0 for 54LS/74LS. 
ITLH• tTHL Values should be less than or equal to the table entries. 

82 

-55 to + 125 Oto 70 

54/74LS & ·1 

Min Nom Max 

Mii 4.5 5.0 5.5 

Com' I 4.75 5.0 5.25 

2.0 

Mii +0.5 

Com'I +0.6 

-18 

Mii -12 

Com'I -15 

Mii 12 

Com'I 24 

74LS·1 only 48 

Mii 

Com'I 

POSITIVE 
PULSE 

-55 

0 

+ 125 

70 

INPUT PULSE DEFINITIONS 

trHL(lf) 

ITLH(tr) 

trLH(tr) 

trHL(lf) 

.._-------'---IW----------~ 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL famllles. 

FAMILY 
INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rite PulHWldth ITLH 

54/74 3.0V 1MHz 500ns 7ns 

54LS/74LS 3.0V 1MHz 500ns 15ns 

54$/745 3.0V 1MHz 500ns 2.5ns 

Signetics 

UNIT 

v 
v 

mA 

v 
oc 

UNIT 

v 
v 
v 
v 
v 

mA 

mA 

mA 

mA 

mA 
mA. 

oc 
oc 

ITHL 

7ns 

6ns 

2.5ns 



LOGIC DIVISION OCTOBER 1981 

TRANSCEIVER 54/7 4LS645, 7 4LS645·1 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless range otherwise noted) 

TEST CONDITIONS1 
54/74LS645 74LS845·1 

PARAMETER 
Typ2 Typ2 

UNIT 
Min Max Min Max 

Mii 0.1 0.4 v 
/:Nr Hysteresis (Vr + - Tr-) Vee= MIN, A or B Input 

Com'I 0.2 0.4 0.2 0.4 v 
Vee= MIN, loH= MAX 2.0 2.0 v 

VoH HIGH-level output voltage V1H= MIN, 
loH= -3mA 2.4 3.4 2.4 3.4 v V1L= MAX 

Mii 0.25 0.4 v 
Vee= MIN, loL= 12mA 

Com'I 0.25 0.4 0.25 0.4 v 
VoL LOW-level output voltage V1H= MIN, 

loL=24mA 74LS 0.35 0.5 0.35 0.5 v V1L= MAX 
loL=48mA 0.4 0.5 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.5 -1.5 v 

lozH 
Off-state output current, Vee= MAX, CE Input= 2.0V, V0 = 2.7V 20 20 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, Vee= MAX, CE Input= 2.0V, Vo= 0.4V -400 -400 µA 
LOW-level voltage applied 

Input current at maximum l V1= 5.5V l A or B input 0.1 0.1 mA 
11 Vee= MAX l J Input voltage V1 = 7.0V S/R or CE input 0.1 0.1 mA 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 20 20 µA 

l1L LOW-level input current Vee= MAX, V1=0.4V -0.4 -0.4 mA 

los 
Short-circuit output 

Vee= MAX -40 -130 -40 -130 mA 
current3 

lccH Outputs HIGH 48 70 48 70 mA 

Ice Supply current4 (total) Vee= MAX lceL Outputs LOW 62 90 62 90 mA 

lcez Outputs OFF 64 95 64 95 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. 105 is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Measure Ice with outputs open. 
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LOGIC DIVISION OCTOBER 1981 

TRANSCEIVER 54/74LS645, 74LS645·1 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

PARAMETER TEST CONDITIONS 

tPLH Propagation delay Waveform 1 
tPHL A input to B output 

tPLH Propagation delay 
Waveform 1 

tPHL B input to A output 

tpzH 
Enable to HIGH 

Waveform 2 
CE, S/R inputs to A output 

tpzH 
Enable to HIGH 

Waveform 2 
CE, S/R inputs to B output 

tpzL 
Enable to LOW 

Waveform 3 
CE, S/R inputs to A output 

tpzL 
Enable to LOW 

Waveform 3 
CE, S/R inputs to B output 

tpHz 
Disable from HIGH 

Waveform 2, CL= 5pF 
CE, SIR inputs to A output 

tpHz 
Disable from HIGH 

Waveform 2, CL= 5pF CE, S/R inputs to B output 

tpLZ 
Disable from LOW 

Waveform 3, CL= 5pF CE, S/R inputs to A output 

tpLZ 
Disable from LOW 

Waveform 3, CL= 5pF CE, S/R inputs to B output 

AC WAV~FQRMS 

WAVEFORM FOR NON-INVERTING OUTPUTS 

54/74LS & ·1 

CL= 45pF, RL = 6670 

Min Max 

15 
15 

15 
15 

40 

40 

40 

40 

25 

25 

25 

25 

3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

•1N -"\•M I •M 
1.-,P-HL-•1 ___ ~tPLH-f 

Vour \ .... v_M _____ F 
\vM f vM 

~1PZHI ~1PHZH UV 

AORB------------~rv_M ___________ ~ .. 1.sv 

Waveform 1 

64 

VM = 1.3V for 54LS/74LS, VM = 1.5V for all other TTL families 

3-STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 3 

Signetics 
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LOGIC DIVISION OCTOBER· 1981 

BUS TRANSCEIVERS 8T26A, 28 

3·State Quad Bus Transceiver 

• High speed Schottky 
TYPE 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
quad transceivers DELAY (Total) 

• 48mA LOW-state drive N8T26A 7ns 48mA 

• 200µA bus loading N8T28 10ns 67mA 

• Ideal for: 
ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
Half-duplex data 
transmission 

Memory interface 
buffers 

PACKAGES 
Vcc=SV :t5%;TA=0°Cto +70°C Vcc=SV :t10%;TA= -55°Cto +125°C 

Plastic DIP N8T26AN • N8T28N 

Ceramic DIP N8T26AF • N8T28F S8T26AF • S8T28F Data routing in bus 
oriented systems 

High current drivers 
MOS/CMOS-to· TTL 
interface 

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

PINS DESCRIPTION 

IN Input 

D/E, R/E Inputs 

Dour Output 
DESCRIPTION Rour Output 

The 8T26A/28 consists of four pairs of NOTE 
3-state logic elements configured as quad A 54/74S unit load (Sul) is 50µA 11H and - 2.omA 11L· 

bus drivers/receivers, along with separate 
buffered receiver enable and driver enable 
lines. This single IC quad transceiver de-
sign distinguishes the 8T26A/28 from con- suitable for memory systems and bidirec
ventional multi-IC implementations. In tional data buses. 
addition, the 8T26/28's ultra high speed 
while driving heavy bus capacitance Both the driver and receiver gates have 
(300pF) makes these devices particularly 3-State outputs and low-current PNP in-

PIN CONFIGURATION LOGIC SYMBOL 

8T26A 

8T28 

Signetics 

N8T SST 

0.5Sul 0.5Sul 

0.5Sul 0.5Sul 

24Sul 16Sul 

10Sul 6Sul 

puts. 3-State outputs provide the high 
switching speeds of totem-pole TTL cir
cuits while offering the bus capability of 
open collector gates. PNP inputs reduce 
input loading to 200µA maximum. 

LOGIC SYMBOL (IEEE/IEC) 

8T26A 
13 

10 

8T28 
13 

10 
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LOGIC DIVISION OCTOBER 1981 

BUS TRANSCEIVERS 8T26A, 28 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER SIT N8T UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to +5.5 -0.5 to +5.5 v 
l1N Input current -30 to +5 -30 to +5 mA 

loL Continuous 100 100 mA 

VouT Voltage applied to output in HIGH output state -0.5 to+ Vee -0.5 to+ Vee v 
TA Operating free-air temperature range -55to+125 Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

8T 
PARAMETER UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply Voltage 

Com' I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.8 v 
VIL LOW-level input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

Mil -2 mA 
loH HIGH-level output current Driver 

Com'I -10 mA 

Mil 32 mA 
Driver 

Com'I 48 mA 
loL LOW-level output current 

Mil 12 mA 
Receiver 

Com'I 20 mA 

Mil -55 + 125 oc 
TA Operating free-air temperature 

Com'I 0 70 oc 
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LOGIC DIVISION OCTOBER 1981 

BUS TRANSCEIVERS 8T26A, 28 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 

N8T26A, S8T26A, 
PARAMETER. TEST CONDITIONS1 N8T28 S8T28 UNIT 

Min Max Min Max 

V1H Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 2.0 v 
Vil Input LOW voltage Guaranteed input LOW threshold voltage 0.8 0.8 v 
V1K Input clamp diode voltage Vee= MIN, 1,K = -18mA -1.2 -1.2 v 
Veo Input breakdown voltage Vee= MAX, 11= 10mA 5.5 5.5 v 

HIGH-level output voltage, loH= -10mA 2.4 v 
VoH Driver outputs Vee= MIN 

loH= -2mA 2.4 v 
HIGH-level output voltage, Vee= MIN, loH= -100µA 3.25 v 

VoH Receiver outputs Vec=5.0V, loH= -100µA 3.0 v 
LOW-level output voltage, lol=48mA 0.5 v 

Vol Driver outputs Vee= MIN 
lol=32mA 0.5 v 

LOW-level output voltage, lol=20mA 0.5 v 
Vol Receiver outputs Vee= MIN 

lol = 12mA 0.5 v 

lozH 
Off-state output current, 

Vee= MAX, V0 =2.4V 100 100 µA 
HIGH-level voltage applied 

lozl 
Off-state output current, 

Vee= MAX, V0 =0.5V -100 -100 µA LOW-level voltage applied 

l1H HIGH-level input current Vee= MAX, V1= 4.5V 25 25 µA 

Driver, Receiver -200 -200 µA 
Ill LOW-level input current V cc= MAX, V1 = 0.5V 

Disabled -25 -25 µA 

Short-circuit output current2 Driver -50 -150 -50 -150 mA 
los Vee= MAX 

Receiver -30 -100 -30 -100 mA 

8T26A 87 87 mA 
Ice Supply current Vee= MAX 

8T28 110 110 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. los is tested with Vour= + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC ELECTRICAL CHARACTERISTICS TA··=2s·c, vce=5.0V 

8T26A 8T28 
PARAMETER TEST CONDITIONS UNIT 

Min Max Min Max 

tPHl Propagation delay, Dour to Rour Cl=30pF 14 17 ns 

tPHl Propagation delay, D1N to Dour Cl=300pF 14 17 ns 

tPlH Propagation delay, Dour to Rour Cl=30pF 14 17 ns 

tPlH Propagation delay, D1N to Dour Cl=300pF 14 17 ns 

tpzl Data enable to Data output, High Z to O Cl=300pF 25 28 ns 

tpLZ Data enable to Data output, Oto High Z Cl=300pF 20 23 ns 

tpzl Receive enable to Receive output, High Z to 0 Cl=30pF 20 23 ns 

tpLZ Receive enable to Receive output, 0 to High Z Cl=30pF 15 18 ns 
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LOGIC DIVISION 

BUS TRANSCEIVERS 

TEST CIRCUITS AND WAVEFORMS 

8T26A 

Vee 2.8V 

De DouT 1 
PULSE 

Re Dou12 GENERATOR 

DtN 1 Dou13 

DtN 2 DouT4 

DtN 3 RouT 1 } DtN4 Rou12 

Rou13 

Rour4 

-::.-

Vee=S.OV 

Dour 1 

De Dour2 
PULSE 

Re Dour3 GENERATOR 

DtN 1 DouT4 

DtN 2 Rour 1 

DtN 3 Rou12 

DtN 4 Rou13 

RouT4 

-::.-

68 

DISABLE AND ENABLE TIME 

RECEIVE ENABLE TO RECEIVE OUTPUT 

PULSE 
GENERATOR 

s.ov 

2.4K 

SK 
(PROBE) 

-::.-

8T28 

2.8V Yee 

DouT 1 

De Dou12 

Re DouT3 

D1N1 DouT4 

DtN2 RouT 1 

DtN3 Rou12 

D1N4 RouT3 

RouT4 

-= -= 

PROPAGATION DELAY 

DouT TO RouT 

30pF 
1.3K 

Signetics 

2400 

OV 

2.&V 

920 

OCTOBER 1981 

8T26A, 28 

~ 
I I I I 

tplz-1 1- -1tPzLI-

~ I 

Input pulse: 
tr= tf= 5ns (10% to 90%) 
freq= 5MHz (50% duty cycle) 
Amplitude= 2.6V 

8T26A 

_j 1.SV \ 1.5V 

I 1--~~-

--h,.. ! r::; 
i~·--· 

v 

I I I I 
1PHL-I I- -I l- 1PLH 

Input pulse: 
tr= tf= 5ns (10% to 90%) 
freq= 5MHz (50% duty cycle) 
Amplitude= 2.6V 

8T28 



LOGIC DIVISION 

BUS TRANSCEIVERS 

TEST CIRCUITS AND WAVEFORMS (Continued) 

8T26A 

2.6V Vee 

Dour 1 } PULSE 
De Dour 2 GENERATOR 

Re Dour a 

DIN 1 Dour 4 

D1N 2 Rour 1 

DIN a Rour 2 

D1N 4 Roura 

Rour 4 

-= 

Vee=s.ov 

Dour 1 } De Dour2 

Re Dour a 

{ D1N 1 Dour4 

PULSE D1N 2 Rour 1 
GENERATOR 

D1N a Rour 2 

D1N 4 Roura 

RoUT4 

-= 

DISABLE AND ENABLE TIME 

DATA ENABLE TO DATA OUTPUT 

PULSE 

2.4K 

SK 
(PROBE) 

8T28 

5.0V 

-= 

Vee 

Dour 1 

GENERATOR De Dour2 

Re Dour a 

D1N1 Dour4 

D1N2 Rour 1 

D1Na Rour2 

D1N4 Roura 

Rour4 

-= 

PROPAGATION DELAY 

D1N TO Dour 

aoOpF 2600 

Signetics 

70{) 

2.6V 

aon 

OCTOBER 1981 

8T26A, 28 

~ lpzL-1 I_ -1 1-tPLZ ,, 'L' OUT I \ I I 
1.SV I I 

----·- 10% 

Input pulse: 
tr= tf = 5ns (10% to 90%) 
freq= 5MHz (50% duty cycle) 
Amplitude= 2.6V 

8T26A 

_juv 
I 

8T28 

Input pulse: 
tr= It= 5ns (10% to 90%) 
freq= 10MHz (50% duty cycle) 
Amplitude= 2.6V 
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LOGIC DIVISION 

BUS TRANSCEIVERS 

TYPICAL APPLICATION 

CMOS LOGIC 
OR MOS 

MICROPROCESSOR 

TYPICAL APPLICATION 

BIDIRECTIONAL MOS 
CMOS to TTL Interface 

BIDIRECTIONAL 
MOS BUS 

1/4 
8T28A 

I I 
CONTROL 

BIDIRECTIONAL DATA BUS 

-TTL BUS IN 

~ TTL BUS OUT 

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

£P-_ _...,_1 ~ REC. 

70 

BUS 
IN 

REC. o--~-+--<JI 
OUT 

BUS 

IN \J----
15 

OTHER 8T26s 
OR BUS ORIENTED 

CIRCUITS 

Control lines may be tied together, such that 
logical "1" transmit, logical "O" receive. 

Logical "O" =active Logical "1" =active 
Logical "11" = Hi·Z Logical "O" = Hi·Z 

Signetics 
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LOGIC DIVISION 

HEX BUFFERS/INVERTERS 

DESCRIPTION 
Each of the 3-state bus interface elements 
described herein has low current PNP 
Inputs and is designed with Schottky TIL 
technology for ultra high speed. The 
devices are used to convert TIUDTL or 
MOS/CMOS to 3-state TIL bus levels. For 
maximum systems flexibility, the 8T95 
and 8T97 do so without logic inversion, 
whereas the 8T96 and 8T98 provide the 
logical complement of the Input. The 8T95 
and 8T96 feature a common control line 
for all six devices, whereas the 8T97 and 
8T98 have control lines for four devices 
from one input and two from another 
input. 

FUNCTION TABLE-8T95 

INPUTS 

DIS1 DIS2 

L L 
L L 
x H 
H x 

L = LOW voltage level 
H =HIGH voltage level 
X =Don't care 

I 

L 
H 
x 
x 

(Z) =HIGH Impedance (off) state 

OUTPUT 

y 

L 
H 
(Z) 
(Z) 

FUNCTION TABLE-8T96 

INPUTS OUTPUT 

DIS1 DIS2 I y 

L L L H 
L L H L 
x H x (Z) 
H x x (Z) 

PIN CONFIGURATION 

8T95 

OCTOBER ·1981 

8T95,96,97,98 

High Speed Hex 3·State Buffers 
High Speed Hex 3-State Inverters 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

N8T95 8ns 65mA 

N8T96 6.5ns 59mA 

N8T97 ans 65mA 

N8T98 6.5ns 59mA 

ORDERING CODE 

PACKAGES COMMERCIAL RANGES MILITARY RANGES 
Vce=SV :t5%;TA=0°Cto +70°C Vee= sv :t 10%; TA= - 55°C to + 12s0 c 

N8T95N • N8T96N 
Plastic DIP 

N8T97N • N8T98N 

N8T95F • N8T96F S8T95F • S8T98F Ceramic DIP 
N8T97F • N8T98F S8T97F • 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION ST 

DIS Input 1Sul 

I Input 1Sul 

y Output 24Sul 

NOTE 
A 54/745 unit load (ul) is 50"'A l1H and - 2.0mA l1L· 

FUNCTION TABLE-8T97 FUNCTION TABLE-8T98 

INPUTS OUTPUT INPUTS OUTPUT 

DIS I y DIS I y 

L L L L L H 
L H H L H L 
H x (Z) H x (Z) 

8T96 8T97 8T98 

Signetics 71 



LOGIC DIVISION OCTOBER 1981 

HEX BUFFERS/INVERTERS 8T95,96,97,98 

LOGIC SYMBOL 

8T96 8T98 8T97 8T98 

LOGIC SYMBOL (IEEE/IEC) 

8T95 8T98 8T97 8T98 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER SST NST UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to+ 5.5 -0.5 to +5.5 v 
l1N Input current -30 to +5 -30 to +5 mA 

loL Continuous 100 100 mA 

Vour Voltage applled to output In· HIGH output state -0.5 to+ Vee -0.5 to+ Vee v 
TA Operating free-air temperature range -55to+125 o to 70 oc 
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LOGIC DIVISION OCTOBER 1981 

HEX BUFFERS/INVERTERS 8T95,96,97,98 

RECOMMENDED OPERATING CONDITIONS TEST CIRCUIT 

PARAMETER 
Min 

Mii 4.5 
Vee Supply voltage 

Com'I 4.75 

V1H HIGH-level input voltage 2.0 

Mii 
V1L LOW-level Input voltage 

Com' I 

l1H Input clamp current 

loH HIGH-level output current 

Mii 
loL LOW-level output current 

Com'I 

Mii -55 
TA Operating free-air temperature 

Com'I 0 

NOTE 
VIL= + 0. 7V for SST only. 

ST 

Nom Max 

5.0 5.5 

5.0 5.25 

+0.8 

+0.8 

-18 

-5.2 

48 

48 

+ 125 

70 

UNIT 

v 
v 
v 
v 
v 

mA 

µ.A 

mA 

mA 

oc 
oc 

Input Characteristics 
PA=3V, =1MHztr=tts10ns(10% to90%) 
CL includes probe and jig capacitance. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range, unless otherwise noted.) 

TEST CONDITIONS1 
8T95/97 8T98/98 

PARAMETER UNIT 
Min Max Min Max 

V1H Input HIGH voltage Guaranteed Input HIGH threshold voltage 2.0 2.0 v 
V1L Input LOW voltage Guaranteed input LOW threshold voltage 0.8 0.8 v 
V1K Input clamp diode voltage Vee= MIN, l1K = -12mA -1.5 -1.5 v 
Veo Input breakdown voltage Vee= MAX, 11= 1mA 5.5 5.5 v 
VoH HIGH-level output voltage Vee= MIN, loH= -5.2mA 2.4 2.4 v 
Vol LOW-level output voltage Vee= MIN, loL=48mA 0.53 0.5 3 v 

lozH 
Off-state output current, 

Vee= MAX, Vo= 2.4V 40 40 µ.A 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, Vo= 0.5V -40 -40 µ.A 
LOW-level voltage applied 

l1H HIGH-level Input current Vee= MAX, V1=2.4V 40 40 µ.A 

Disable= 0.5V -400 -400 µ.A 
l1L LOW-level input current V cc= MAX, V1 = 0.5V 

Disable= 2.0V -40 -40 µ.A 

los Short-circuit output current2 Vee= MAX -40 -115 -40 -115 mA 

Ice Supply current (total) Vee= MAX 98 89 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. los Is tested with VouT = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
3. Vol= + 0.45V MAX for SST at TA=+ 125°C only. 
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LOGIC DIVISION 

HEX BUFFERS/INVERTERS 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

PARAMETER 

tPLH 
Propagation delay 
Data inputs to Data outputs 

tPHL 
Propagation delay 
Data Inputs to Data outputs 

tpzH 
Disable to outputs 
High Z to Logic "1" 

tpzL 
Disable to outputs 
High Z to Logic "O" 

tPHZ 
Disable to outputs 
Logic "1" to High Z 

tpLZ 
Disable to outputs 
Logic "O" to High Z 

AC WAVEFORMS 

j.sv 3V 

:1.SV 
DISABLE ov 

OUTPUT 

L.PU 
------------------3V 

J DISABLE 
'---------------ov 

lpzH Ir LOGIC "1" LEVEL 

_ _,,,f·•v 

74 

8T95/97 

TEST CONDITIONS RL=2000 

Min Max 

5 1, 52 are closed, CL= 50pF 3 12 

5 1 , S2 are closed, CL= 50pF 3 13 

S1 Is open, S2 is closed, CL= 50pF 8 25 

5 1 is closed, S2 Is open, CL= 50pF 12 25 

S1, S2 are closed, CL= 5pF 3 10 

S1 , S1 are closed, CL= 5pF 3 12 

PROPAGATION DELAYS 

-
___ }_-_-_.:,:::-:~=--:~ 
OUTPUT I 

OUTPUT 

DISABLE 

LOGIC 
"O" LEVEL 

o.sv 

Q_ 
1 

[,PHZ •1.SV 
3V y.sv 

- ---------- OV 

Signetics 
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8195,96,97,98 

8T96/98 

RL=2000 UNIT 

Min Max 

4 11 ns 

3 10 ns 

7 22 ns 

11 24 ns 

3 10 ns 

5 16 ns 



LOGIC DIVISION 

TRANSCEIVER 

• Octal bidirectional bus 
interface 

• 3-State buffer outputs 
• PN P Inputs for reduced 

loading 
• Hysteresis on all inputs 
• Pin compatible with 

54LS/74LS245 

DESCRIPTION 

The 8T125 is an octal transceiver featuring 
inverting 3-State bus-compatible outputs 
in both send and receive directions. The 
outputs are all capable of sinking 24mA 
and sourcing up to 15mA, producing very 
good capacitive drive characteristics. The 
device features a Chip Enable input for 
easy cascading and a Send/Receive input 
for direction control. All inputs have 
hysteresis built in to minimize ac noise 
effects. 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUTS 

CE S/R 

L L 
L H 
H x 

H =HIGH voltage level 
L = LOW voltage level 
X =Don't care 

An 

A=B 
INPUT 

(Z) 

(Z) = HIGH impedance "off" state 

PIN CONFIGURATION 

Bn 

INPUTS 
B=A 

(Z) 

OCTOBER 1981 

8T125 

Octal 3-State Transceiver 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

N8T125 7.5ns 50mA 

ORDERING CODE 

PACKAGES 
CQMMERCIAL RANGES MILITARY RANGES 

Vcc=SV :t5%;TA=0°Cto +70°C Vee= sv :t 10%; TA= - 55°C to + 125°C 

Plastic DIP N8T125N 

Ceramic DIP N8T125F S8T125F 

INPUT AND OUTUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 8T125 

All Inputs 1LSul 

-All Outputs 30LSul 

NOTE 
A 54/74LS unit load (LSul) is 20µA l1H and - 0.4mA l1L· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
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LOGIC DIVISION OCTOBER 1981 

TRANSCEIVER 81125 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER 

Vee Supply voltage 

1 Transceiver inputs 
V1N Input voltage 

l Non-Transceiver inputs 

loL Continuous 

l1N Input current 

Vour Voltage applied to output in HIGH output state 

TA Operating free-air temperature range 

RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level input voltage 

VIL LOW-level input voltage 

l1K Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

TEST CIRCUITS AND WAVEFORMS 

76 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

PULSE 
GENERATOR 

SWITCH POSITION 
Teat 
tpzH 
tpzL 
tpHz 
tpLZ 

DEFINITIONS 

Vee 

Swltch1 Swltch2 
Open Closed 

Closed Open 
Closed Closed 
Closed Closed 

D 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse 

Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1k0 for 54/74, 54S/74S, Rx= 5k0 for 54LS/74LS. 
trLH• trHL Values should be less than or equal to the table entries. 

SST NST UNIT 

7.0 7.0 v 
-0.5to+5.5 -0.5 to+5.5 v 
-0.5 to+ 7.0 -0.5 to+7.0 v 

50 50 mA 

-30to+1 -30to+1 mA 

-0.5 to+ Vee -0.5 to+ Vee v 
-55to+125 Oto 70 oc 

ST 
UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Com'I 4.75 5.0 5.25 v 

2.0 v 
Mil +0.7 v 

Com'I +0.8 v 
-18 mA 

Mil -12 mA 

Com'I -15 mA 

Mil 12 mA 

Com'I 24 mA 

Mil -55 + 125 oc 
Com' I 0 70 oc 

INPUT PULSE DEFINITIONS 

tw 90% 
AMP(V) 

OV 

ITHL(tt) ITLH(tr) 

ITLH(tr) "HL(tt) 

AMP (V) 

POSITIVE 
PULSE 

10% 10% 
tw OV 

VM= 1.3V 

INPUT PULSE REQUIREMENTS 
FAMILY Amplitude Rep. Rate Pulse Width tTLH tTHL 

ST 3.0V 1MHz 500ns 15ns 6ns 
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LOGIC DIVISION OCTOBER 1981 

TRANSCEIVER 8T125 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
8T125 

UNIT 
Min Max 

AVr Hysteresis (Vr+-Vr_) Vee= MIN 0.2 v 
V1H Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 v 
VIL Input LOW voltage Guaranteed input LOW threshold voltage 0.8 v 
VIK Input clamp diode voltage Vee= MIN, l1K= -18mA -1.5 v 

loH= -2.0mA Mil 2.4 v 
loH= -3.0mA Com'I 2.4 v 

VoH HIGH-level output voltage Vee= MIN 
loH= -12mA Mil 2.0 v 
loH= -15mA Com'I 2.0 v 

Mil 0.4 v 
Vol LOW-level output voltage Vee= MIN 

loL= 12mA 
Com'I 0.4 v 

loL=24mA Com'I 0.5 v 

lozH 
Off-state output current, HIGH-level 

Vee= MAX, Vo= 2.4V 20 µA voltage applied 

lozL 
Off-state output current, LOW-level 

Vee= MAX, V0 =0.4V -200 µA voltage applied 

l1H HIGH-level input current Vee= MAX, V1= 2.4V 20 µA 

11 Input current at maximum input voltage V cc= MAX, V1 = 5.5V 100 µA 

Ill LOW-level input current V cc= MAX, V1 = 0.4V -200 µA 

los Short-circuit output current2 Vcc=MAX -40 -120 mA 

lccH Supply current HIGH Vee= MAX, outputs HIGH 70 mA 

lccL Supply current LOW V cc= MAX, outputs LOW 90 mA 

lccz Supply current "off" Vee= MAX, outputs "off" 95 mA 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. los is tested with Your=+ 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

8T 

PARAMETER TEST CONDITIONS RL=6670 UNIT 

Min Max 

tPLH Propagation delay 
Waveform 1, CL= 45pF 

12 
tPHL Input to output 12 

ns 

tpzH Enable to HIGH Waveform 2, CL= 45pF 40 ns 

tpzL Enable to LOW Waveform 3, CL= 45pF 40 ns 

tPHZ Disable from HIGH Waveform 2, CL= 5pF 25 ns 

tpLZ Disable from LOW Waveform 3, CL= 5pF 25 ns 
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LOGIC DIVISION OCTOBER 1981 

TRANSCEIVER 

AC WAVEFORMS 

78 

WAVEFORM FOR NON-INVERTING OUTPUTS 

V1N~VM fvM 

1 .. -,,-HL-.. -I --- ~'PLH-t 
v;-M Your \_v_M ____ T vM 

Waveform 1 

3-STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

\vM f vM 

~IPZHI ~IPHZt± UV 

AORB----------J~-y-M---------- ~ 

Waveform 2 

VM = 1.3V 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

CE \vM f vM 

---~-tpz_L -1 ~'PLzl 
AOR a \_v_M _________ q--- =1.SY 

o.sv 

Waveform 3 
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81125 

•1.SY 



LOGIC DIVISION 

TRANSCEIVERS 

DESCRIPTION 

The 8T126 through 8T129 are quad trans
ceivers designed to handle many bus in
terface applications. The devices feature 
3-State outputs on both send and receive 
buffers, and pnp transistors on all inputs 
to reduce input LOW loading require
ments. 

The 8T126 and 8T128 feature a 3.4V mini
mum VoH level on the receiver for MOS in
terface applications. The send and receive 
buffers have separate Enable inputs for in
dependent control. 

TYPE 

N8T126 

N8T127 

N8T128 

N8T129 

OCTOBER 1981 

81126,127,128,129 

Quad, 3-State Transceivers 

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

10ns (Data) 17mA 

9ns (Data) 21mA 

10ns (Data) 17mA 

9ns (Data) 21mA 

The 8T127 and 8T129 feature full 24mA ORDERING CODE 
drive in both send and receive buffers. 
These devices have a common Chip En
able input for easy cascading and a Send/ 
Receive input for direction control. 

FUNCTION TABLES 
8T126 

INPUTS RECVR.OUT 

SE RE Dn 

L L x 
L H x 
H H L 
H H H 
H L L 
H L H 

H =HIGH voltage level 
L = LOW voltage level 
X = Don't care 

An 

A=B 
(Z) 
(Z) 
(Z) 
L 
H 

(X) =HIGH imedance "off" state 

8T127 
INPUTS RECVR.OUT 

CE SIR Dn An 

L L x A=B 
L H L (Z) 
L H H (Z) 
H x x (Z) 

PIN CONFIGURATION 

81126 

BUS 1/0 

Bn 

INPUTS 
(Z) 
H 
L 
H 
L 

BUS 110 

Bn 

INPUTS 
H 
L 

(Z) 

PACKAGES 
COMMERCIAL RANGES MILITARY RANGES 

Vec=SV ±5%;TA=0°Cto +70°C Vee= sv ± 10%; TA= - ss0 c to + 12s0 c 

Plastic N8T126N • N8T127N 
N8T128N • N8T129N 

Ceramic DIP N8T126F • N8T127F S8T126F • S8T127F 
N8T128F • N8T129F S8T128F • S8T129F 

Flat pack 
S8T126W • S8T127W 
S8T128W • S8T129W 

8T128 
INPUTS RECVR.OUT BUS 1/0 8T129 

SE RE Dn An Bn 
INPUTS RECVR.OUT BUS 110 

L L x A=B INPUTS 
L H x (Z) (Z) CE S/R Dn An Bn 

H H L (Z) L L L x A=B INPUTS 
H H H (Z) H L H L (Z) L 
H L L L L L H H (Z) H 
H L H H H H x x (Z) (Z) 

8T127 8T128 8T129 
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· LOGIC DIVISION OCTOBER 1981 

TRANSCEIVERS 81126,127,128,129 

LOOIC SYMBOL 

8T127 8T129 

CE 
1 

CE 

8T128 15 S/R 8T128 15 SIR 

2 
Ao 

2 Ao 

3 
Bo 

3 
Bo 

4 
Do 

4 
Do 

5 
A1 

5 
A1 

8 
B1 

8 
81 

A1 
7 

D1 A1 7 D1 

11 
A2 

11 
A2 

B1 

7 B2 B2 
10 10 D1 

D2 D2 9 9 

Vee. Pin 1& 
GNO• Pin 8 D2 A3 A3 

14 D2 14 

13 
B3 

13 
B3 

12 
D3 

12 
D3 

LOGIC SYMBOL (IEEE/IEC) 

8T128 8T127 8T128 8T129 

G3 

3EN1 
15 15 

3 3 3 
\7 2 

3 

13 

13 8 7 
8 

8 1Q 
8 

10 

10 13 
10 

13 
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LOGIC DIVISION OCTOBER 1981 

TRANSCEIVERS 8T126,127,128,129 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER SST NST UNIT 

Vee Supply voltage 7.0 7.0 v 

Input voltage I Transceiver inputs -0.5 to+5.5 -0.5 to+5.5 v 
V1N 

Non-Transceiver inputs -0.5 to+7.0 -0.5 to+7.0 v 
l1N Input current -30 to + 1 -30 to + 1 mA 

loL Continuous 50 50 mA 

Vour Voltage applied to output in HIGH output state -0.5 to+ Vee -0.5 to+ Vee v 
TA Operating free-air temperature range -55 to + 125 o to 70 ·c 

RECOMMENDED OPERATING CONDITIONS 

8T126/8T128 8T127/8T129 
PARAMETERS UNIT 

Min Norn Max Min Norn Max 

Mil 4.5 5.0 5.5 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 2.0 v 

Mil 0.7 0.7 v 
V1L LOW-level input voltage 

Com' I 0.8 0.8 v 
l1K Input clamp current -18 -18 mA 

Mil -2.0 -2.0 mA 
Bus 

Com'I -5.2 -5.2 mA 
loH HIGH-level output current 

Mil -1.0 -2.0 mA 
Receiver 

Com'I -2.6 -5.2 mA 

Mil,Com'I 12 12 mA 
Bus 

Com'I 24 24 mA 
loL LOW-level output current 

Mil,Com'I 6 12 mA 
Receiver 

Com'I 12 24 mA 

Mil -55 + 125 -55 + 125 •c 
TA Operating free-air temperature 

Com'I 0 70 0 70 ·c 
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LOGIC DIVISION OCTOBER 1981 

TRANSCEIVERS 8T126,127,128,129 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
8T126/8T128 8T127/8T129 

PARAMETER UNIT 
Min Max Min Max 

V1H Input HIGH voltage Guaranteed input HIGH threshold voltage 2.0 2.0 v 
Guaranteed Input LOW Mil 0.7 0.7 v 

Vil Input LOW voltage 
threshold voltage Com'I 0.8 0.8 v 

VIK Input clamp diode voltage Vee= MIN, l1K= -18mA -1.5 -1.5 v 
HIGH-level output voltage, loH= -2.0mA Mil 2.4 2.4 v 

VoH Bus outputs Vee= MIN 
loH= -5.2mA Com'I 2.4 2.4 v 
loH= -100µA Mil 3.1 v 

Vee= MIN, loH= -100µA Com'I 3.4 v 
HIGH-level output voltage, V1N=V1l1 loH= -1.0mA Mil 2.4 v 

VoH Receiver outputs Or V1H per 
loH= -2.0mA Mil 2.4 v Function 

Table loH= -2.6mA Com'I 2.4 v 
loH= -5.2mA Com'I 2.4 v 

LOW-level output voltage, lol = 12mA Mil & Com'I 0.4 0.4 v 
Vol Bus outputs Vee= MIN 

lol=24mA Com'I 0.5 0.5 v 
lol=6mA Mil & Com'I 0.4 v 

LOW-level output voltage, lol= 12mA Mil & Com'I 0.4 v 
Vol Receiver outputs Vee= MIN 

lol= 12mA Com'I 0.5 v 
lol=24mA Com'I 0.5 v 

lozH 
Off-state output current, 

Vee= MAX, V0 = 2.4V 20 20 µA HIGH-level voltage applied 

Off-state output current, 
lozl LOW-level voltage applied, Vee= MAX, Vo= 0.4V -20 -20 µA 

Receiver outputs 

Off-state output current, 
lozl LOW-level voltage applied, Vee= MAX, Vo= 0.4V -100 -200 µA 

Bus outputs 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 20 20 µA 

Input current at maximum input Bus inputs V1=5.5V 100 100 µA 
11 voltage Vee= MAX 

Others V1=7.0V 100 100 µA 

l1l LOW-level input current Vee= MAX, V1= 0.4V -100 -200 µA 

;los Short-circuit output current2 Vee= MAX -40 -120 -40 -120 mA 

lccH Supply current HIGH Vee= MAX, outputs HIGH 26 36 mA 

lccl Supply current LOW V cc= MAX, outputs LOW 30 42 mA 

lccz Supply current "off" V cc= MAX, outputs "off" 36 44 mA 
NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. los is tested with VouT = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
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LOGIC DIVISION OCTOBER 1981 

TRANSCEIVERS 8T126,127,128,129 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

8T126/8T128 8T127/8T129 
PARAMETER TEST CONDITIONS 

Min Max Min Max 

tPLH Propagation delay 
Waveforms 1 & 2, CL= 100pF, RL = 6670 

20 20 
tPHL Data to Bus output 30 30 

tPLH Propagation delay 
Waveforms 1 & 2, CL= 50pF, RL = 6670 

20 20 
tPHL Bus to Receiver output 30 25 

tpzH Enable to HIGH for Bus output Waveform 3, CL= 100pF, RL = 6670 30 35 

tpzH Enable to HIGH for Receiver output Waveform 3, CL= 50pF, RL = 6670 25 30 

tpzL Enable to LOW for Bus output Waveform 4, CL= 100pF, RL = 6670 35 35 

tpzL Enable to LOW for Receiver output Waveform 4, CL= 50pF, RL = 6670 30 30 

Waveform 3, CL= 5pF, RL = 6670, Com' I 25 25 

tPHZ Disable from HIGH Waveform 3, CL= 50pF, RL = 6670, Mil 63 63 

Waveform 3, CL= 100pF, RL=6670, Mil 102 102 

Waveform 4, CL= 5pF, RL = 6670, Com' I 25 25 

tpLZ Disable from LOW Waveform 4, CL= 50pF, RL = 6670, Mil 29 29 

Waveform 4, CL= 100pF, RL = 6670, Mil 33 33 

AC WAVEFORMS 

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 

Waveform 1 

3·STATE ENABLE TIME TO HIGH LEVEL AND 
DISABLE TIME FROM HIGH LEVEL 

\vM f vM 

~lpzHI ~IPHZH 0.5V 

Q ------',_V_M_____ -
Waveform 3 

VM = 1.3V 

-1.sv 

Signetics 

Waveform 2 

3·STATE ENABLE TIME TO LOW LEVEL AND 
DISABLE TIME FROM LOW LEVEL 

Waveform 4 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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LOGIC DIVISION 

TRANSCEIVERS 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

PULSE 
GENERATOR 

SWITCH POSITION 

Test 

tpz11 
tpzL 
tpHz 
tpLz 

DEFINITIONS 

Swltch1 Swltch2 

Open Closed 
Closed Open 
Closed Closed 
Closed Closed 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse 

Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1 kll for 54/74, 54S/74S, Rx= 5k!l for 54LS/74LS. 
trLH· tTHL Values should be less than or equal to the table entries. 
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POSITIVE 
PULSE 

FAMILY 

ST 

Signetics 

OCTOBER 1981 

8T126,127,128,129 

INPUT PULSE DEFINITIONS 

tw 
90"/o 

AMP(V) 

OV 

tTHL(tf) tTLH(tr) 

tTLH(tr) tTHL(tf) 

AMP(V) 

10"/o 
tw ov 

VM = 1.3V 

INPUT PULSE REQUIREMENTS 

Amplltude Rep. Rate Pulse Width tTLH tTHL 

3.0V 1MHz 500ns 15ns 6ns 



LOGIC DIVISION 

LATCHES/FLIP-FLOPS 

• 8-bit transparent latch -
8TS805 

• 8·bit positive, edge· 
triggered register -
8TS806 

• 3-State output buffers 
• Common 3-State Output 

Enable 
• Independent register and 

3-State buffer operation 

DESCRIPTION 

The 8TS805 is an octal, transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 

The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans
parent to the data inputs while Eis HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 

PIN CONFIGURATION 

8TS805 

8TS806 

OCTOBER 1981 

8TS805, 806 

8TS805 Octal Transparent Latch With 3-State Outputs 
8TS806 Octal D Flip-Flop With 3·State Outputs 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 

DELAY (Total) 

8TS805 10ns 105mA 

8TS806 ans 116mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV :t5%;TA=0°Cto +70°C Vcc=SV :t10%;TA= -55°Cto +125°C 

Plastic DIP N8TS805N • N8TS806N 

Ceramic DIP N8TS805F • N8TS806F S8TS805F • S8TS806F 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 8TS 

All Inputs 1Sul 

All Outputs 10Sul 

NOTE 
An STS unit load (Sul) is 50µA l1H and - 2.0mA l1L· 

active LOW Output Enable (OE) controls 
all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 
are in the HIGH impedance "off" state, 
which means they will neither drive nor 
load the bus. 

The 8TS806 is an 8-bit, edge-triggered reg
ister coupled to eight 3-State output buf
fers. The two sections of the device are 

LOGIC SYMBOL 

8TS805 

23458789 

Do D1 D2 D3 D4 D5 De D1 
11 E 

1 OE 
o0 0 1 02 o3 o4 o5 Os o7 

19 18 17 1e 15 14 13 12 

Vee =Pln20 
OND,.Pln 10 

8TS806 
23458789 

Do D1 D2 D3 D4 Ds De D1 
11 ep 

OE 
o0 o1 o2 o3 o4 o5 oe o7 

19 18 17 1e 15 14 13 12 

Vee •Pln20 
OND•Pln 10 

Signetics 

controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 

The register is fully edge triggered. The 
state of each D input, one setup time 
before the LOW-to-HIGH clock' transition, 
is transferred to the corresponding flip
flop's Q output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera
tion. 

LOGIC SYMBOL (IEEE/IEC) 

8TS805 8TS806 

85 



LOGIC DIVISION OCTOBER 1981 

LATCHES/FLIP-FLOPS 8TS805, 806 

The 3-State output buffers are designed to all eight 3-State buffers independent of 
drive heavily loaded 3-State buses, MOS the register operation. When OE is LOW, 
memories, or MOS microprocessors. The the data in the register appears at the out
active LOW Output Enable (OE) controls puts. When OE is HIGH, the outputs are in 

the HIGH impedance "off" state, which 
means they will neither drive nor load the 
bus. 

LOGIC DIAGRAM, 8TS805 

(11) 

Vee =Pin 20 
GND=Pln 10 

6l 
(1) 

(2) 

D 

(19) 

LOGIC DIAGRAM, 8TS806 

CP 
(11) 

Vee =Pin 20 
GND=Pln 10 

OE 
(1) 

Do 
(2) 

(19) 

oo o, 

(18) 

(18) (17) 

MODE SELECT-FUNCTION TABLE, 8TS805 

OPERATING MODES 
OE 

Enable and read register 
L 
L 

Latch and read register 
L 
L 

Latch register and disable outputs 
H 
H 

MODE SELECT-FUNCTION TABLE, 8TS806 

OPERATING MODES 
OE 

Load and read register 
L 
L 

Load register and disable outputs H 
H 

H =HIGH voltage level 

03 
(5) 

D 

(16) 

03 
(5) 

INPUTS 

E 

H 
H 

L 
L 

L 
L 

INPUTS 

CP 

t 
t 

t 
t 

h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition or 
HIGH-to-LOW OE transition 

L = LOW voltage level 

Dn 

L 
H 

I 
h 

I 
h 

Dn 

I 
h 

I 
h 

05 
(7) 

(14) 

05 

05 
(7) 

(14) 

05 

05 
(8) 

(13) 

05 

(13) 

05 

INTERNAL REGISTER 

L 
H 

L 
H 

L 
H 

INTERNAL REGISTER 

L 
H 

L 
H 

OUTPUTS 

Oo-01 

L 
H 

L 
H 

(Z) 
(Z) 

OUTPUTS 

Oo-01 

L 
H 

(Z) 
(Z) 

I =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition or 
HIGH-to-LOW OE transition 

(Z)= HIGH impedance "off" state 
t =LOW-to-HIGH clock transition 
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LATCHES/FLIP-FLOPS 8TS805,806 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER SSTS NSTS UNIT 

Vee Supply voltage 7.0 7.0 v 
V1N Input voltage -0.5 to+ 5.5 -0.5 to+ 5.5 v 
l1N Input current -30 to+ 5 -30 to + 5 mA 

VouT Voltage applied to output in HIGH output state. -0.5 to+ Vee -0.5 to+ Vee v 
TA Operating free-air temperature range -55to+125 Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 

8TS 
PARAMETER UNIT 

Min Norn Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.8 v 
V1L LOW-level input voltage 

Com'I +0.8 v 
l1K Input clamp current -18 mA 

Mil -2.0 mA 
loH HIGH-level output current 

Com' I -6.5 mA 

Mil 20 mA 
loL LOW-level output current 

Com' I 20 mA 

Mil -55 + 125 oc 
TA Operating free-air temperature 

Com' I 0 70 oc 
NOTE 
v,L = + 0.7V MAX for SBTS at TA= + 125°e only. 
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LOGIC DIVISION OCTOBER 1981 

LATCHES/FLIP-FLOPS 8TS805, 806 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER TEST CONDITIONS1 
8TS805,808 

UNIT 
Min Typ2 Max 

Mii 2.4 3.0 v 
VoH HIGH-level output voltage Vee= MIN, V1H= MIN, V1L= MAX, loH= MAX 

Com' I 2.4 3.1 v 
Vee= MIN, V1H= MIN, l Mii 0.54 v 

VoL LOW-level output voltage 
V1L=MAX loL=MAX 

Com'I 0.5 v 
VIK Input clamp voltage Vee= MIN, 11= l1K -1.2 v 

lozH 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 2.4V 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 0.5V -50 µA LOW-level voltage applied 

1, 
Input current at maximum 

Vee= MAX, V1= 5.5V 1.0 mA Input voltage 

ltH HIGH-level Input current Vee= MAX, V1= 2.7V 50 µA 

l1L LOW-level input current Vee= MAX, V1=0.5V -0.25 mA 

los 
Short-circuit output 

Vee= MAX -40 -100 mA current3 

lccL 8TS805 105 160 mA 

Ice Supply current (total) Vee= MAX lccL All Inputs grounded, 8TS806 102 140 mA 

lccz 
CP, OE= 4.0V 8TS806 
D Inputs= GND 

131 180 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc=5V, TA=25°C. 
3. los is tested with Your=+ 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Vol= + 0.45V MAX for SBTS at TA= + 125°C only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

8TS 

PARAMETER TEST CONDITIONS CL=15pF, RL=2800 UNIT 

Min Max 

fMAX Maximum clock frequency Waveform6,8TS806 75 MHz 

tPLH Propagation delay 
Waveform 1, 8TS805 14 

tPHL Latch Enable to output 18 ns 

tPLH Propagation delay 
Waveform 4, 8TS805 9 

tPHL Data to output 13 ns 

tPLH Propagation delay 
Waveform 6, 8TS806 15 

tPHL Clock to output 17 ns 

tpzH Enable time to HIGH level Waveform 2 15 ns 

tpzL Enable time to LOW level 8TS805 18 
Waveform3 8T8806 18 

ns 

tPHZ Disable time from HIGH level Waveform 2, CL= 5pF 9 ns 

tpLZ Disable time from LOW level Waveform 3, CL= 5pF 12 ns 
NOTE 
Per industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 
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LATCHES/FLIP-FLOPS 8TS805,806 

AC WAVEFORMS 

D 

Q 

D 

E 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

-i VM 

1-1PLZI 
---=1.SV 

--~~~~~-'r':I: 
Lo.sv 

Waveform 3 

DATA SETUP AND HOLD TIMES 

Waveform 5 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

PROPAGATION. DELAY DATA 
TO Q OUTPUTS 

Waveform 4 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 6 

DATA SETUP AND HOLD TIMES 

CP _____ f·M \ __ 
Waveform 7 

VM = 1.5V for 54/74 and 54$/74$, VM ;= 1.3V for 54LS/74LS. 
The shaded areas Indicate when the Input Is permitted to change for predictable outpu1 performance. 
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LOGIC DIVISION OCTOBER 1981 

LATCHES/FLIP·FLOPS 8TS805, 806 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

PARAMETER 

tw(H) Latch Enable pulse width 
tw(L) 

ts Setup time, Data to Latch Enable 

th Hold time, Data to Latch Enable 

tw(H) Clock pulse width 
tw(L) 

ts Setup time, Data to Clock 

th Hold time, Data to Clock 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

PULSE 
GENERATOR 

SWITCH POSITION 

Test 

tpzH 
tpzL 
tpHz 
tpLz 

DEFINITIONS 

Swltch1 Swltch2 

Open Closed 
Closed Open 
Closed Closed 
Closed Closed 

D 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CH~RACTERISTICS for value. . 
RT= Termination resistance should be equal to ZouT of Pulse 

Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
Rx = 1 k!l for 54/7 4, 54S/7 4S, Rx= 5kfl for 54LS/7 4LS. 
tTLH· tTHL Values should be less than or equal to the table entries. 

90 

TEST CONDITIONS 

Waveform 1, 8TS805 

Waveform 5, 8TS805 

Waveform 5, 8TS805 

Waveform 6, 8TS806 

Waveform 7, 8TS806 

Waveform 7, 8TS806 

POSITIVE 
PULSE 

8TS 

Min Max 

6 
7.3 

0 

10 

6 
7.3 

5 

2 

INPUT PULSE DEFINITIONS 

ITHL(tt) 

ITLH(tr) 

ITLH(tr) 

ITHL(tf) 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

.---AMP(V) 
90% 

10% ov 
VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I I Pulse Width I tnH I Rep. Rate tTHL 

8TS 3.0V I 1MHz I 500ns l 2.5ns l 2.5ns 
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LOGIC DIVISION 

LATCHES/FLIP-FLOPS 

• 8-bit transparent latch -
8TS807 

• 8·bit positive, edge· 
triggered register -
8TS808 

• 3·State inverting output 
buffers 

• Common 3-State Output 
Enable 

• Independent register and 
3-State buffer operation 

DESCRIPTION 

The 8TS807 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are con
trolled independently by Latch Enable (E) 
and Output Enable (OE) control gates. 

The data on the D inputs are transferred to 
the latch outputs when the Latch Enable 
(E) input is HIGH. The latch remains trans
parent to the data inputs while Eis HIGH, 
and stores the data present one setup 
time before the HIGH-to-LOW enable tran
sition. The enable gate has about 400mV 
of hysteresis built in to help minimize 
problems that signal and ground noise 
can cause on the latching operation. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls 

PIN CONFIGURATION 

8TS807 8TS808 

OCTOBER 1981 

8TS807,S808 

'807 Octal Transparent Latch With 3-State Outputs 
'808 Octal D Flip-Flop With 3-State Outputs 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

8TS807 10ns 105mA 

8TS808 ans 116mA 

ORDERING CODE 

COMMERCIAL RANGES MILITARY RANGES 
PACKAGES 

Vcc=SV ±5%;TA=0°Cto +70°C Vcc=SV ±10%;TA= -ss0 cto +125°C 

Plastic DIP N8TS807N • N8TS808N 

Ceramic DIP N8TS807F • N8TS808F S8TS807F • S8TS808F 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 8TS 

All Inputs 1Sul 

All Outputs 10Sul 

NOTE 
An 8TS unit load (Sul) is 50µA l1H and - 2.0mA Ill· 

all eight 3-State buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs 
are in the HIGH impedance "off" state, 
which means they will neither drive nor 
load the bus. 

The 8TS808 is an 8-bit, edge-triggered reg
ister coupied to eight 3-State output buf
fers. The two sections of the device are 
controlled independently by the Clock 
(CP) and Output Enable (OE) control gates. 

LOGIC SYMBOL 

8TS807 

23451711 

Do D1 D2 D3 D4 Dg De D1 
11 E 

1 OE 
Oo 01 02 03 04 05 De Of 

11 18 17 18 15 14 13 12 

Vee •Pln20 
GND•Pln 10 

8TS808 

23451711 

Do D1 D2 D3 D4 Ds De D1 
11 eP 

19 18 17 18 15 14 13 12 

Vee •Pin 20 
GND•Pln 10 

Signetics 

The register is fully edge triggered. The 
state of each D input, one setup time be
fore the LOW-to-HIGH clock transition, is 
transferred to the corresponding flip
flop's Q output. The clock buffer has 
about 400mV of hysteresis built in to help 
minimize problems that signal and ground 
noise can cause on the clocking opera
tion. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 

LOGIC SYMBOL (IEEE/IEC) 

8TS807 8TS808 
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LATCHES/FLIP-FLOPS 8TS807, S808 

active LOW Output Enable (OE) controls 
all eight 3-State buffers independent of 
the register operation. When OE is LOW, 

the data in the register appears at the out
puts. When OE is HIGH, the outputs are in 
the HIGH impedance "off" state, which 

means they will neither drive nor load the 
bus. 

LOGIC DIAGRAM, 8TS807 

c5f 

Vee =Pin 20 
GND=Pln 10 

Do 

(2) 

D 

(19) 

ao 

LOGIC DIAGRAM, 8TS808 

OE 
(1) 

Vee =Pin 20 
GND=Pln 10 

Do 
(2) 

(19) 

Cio 

(18) (17) 

01 02 

D1 D2 
(3) (4) 

(18) 

MODE SELECT-FUNCTION TABLE, 8TS807 

OPERATING MODES 
OE 

Enable and read register L 
L 

Latch and read register 
L 
L 

Latch register and disable outputs 
H 
H 

MODE SELECT-FUNCTION TABLE, 8TS808 

OPERATING MODES 
OE 

Load and read register 
L 
L 

Load register and disable outputs H 
H 

H = HIGH voltage level 

D3 
(5) 

(1S) 

03 

D3 
(5) 

(16) 

03 

INPUTS 

E 

H 
H 

L 
L 

L 
L 

INPUTS 

CP 

t 
t 

t 
t 

h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

(15) 

04 

D4 
(S) 

Dn 

L 
H 

I 
h 

I 
h 

Dn 

I 
h 

I 
h 

D5 
(7) 

(14) 

05 

D5 
(7) 

(14) 

05 

INTERNAL REGISTER 

L 
H 

L 
H 

L 
H 

INTERNAL REGISTER 

L 
H 

L 
H 

Ds 
(8) 

(13) 

as 

Ds 
(8) 

(13) 

O's 

(12) 

07 

D1 
(9) 

OUTPUTS 

ao-a1 
H 
L 

H 
L 

(Z) 
(Z) 

OUTPUTS 

ao-a1 
H 
L 

(Z) 
(Z) 

I =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
(Z)= HIGH impedance "off" state 
I =LOW-to-HIGH clock transition 
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LOGIC DIVISION OCTOBER 1981 

LATCHES/FLIP-FLOPS 8TS807, S808 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER S8TS N8TS UNIT 

Vee Supply voltage 7.0 7.0 v 
VIN Input voltage -0.5 to+ 5.5 -0.5 to + 5.5 v 
l1N Input current -30 to + 5 -30 to + 5 mA 

VouT Voltage applied to output in HIGH·output state -0.5 to+ Vee -0.5 to+ Vee v 
TA Operating free-air temperature range -55to+125 Oto 70 oc 

RECOMMENDED OPERATING CONDITIONS 
8TS 

PARAMETER UNIT 
Min Nom Max 

Mil 4.5 5.0 5.5 v 
Vee Supply voltage 

Com'I 4.75 5.0 5.25 v 
V1H HIGH-level input voltage 2.0 v 

Mil +0.8 v 
VIL LOW-level input voltage 

Com' I +0.8 v 
l1K Input clamp current -' 18 mA 

Mil -2.0 mA 
loH HIGH-level output current 

Com'I -6.5 mA 

Mil 20 mA 
loL LOW-level output current 

Com'I 20 mA 

Mil -55 + 125 oc 
TA Operating free-air temperature 

Com' I 0 70 oc 
NOTE 
VIL= + 0.7V MAX for SSTS at TA= + 125°C only. 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

PARAMETER JEST CONDITIONS1 
8TS807,808 

UNIT 
Min Typ2 Max 

Mil 2.4 3.0 v 
VoH HIGH-level output voltage Vee= MIN, V1H= MIN, V1L= MAX, loH= MAX 

Com' I 2.4 3.1 v 
Vee= MIN, V1H= MIN, I Mil 0.54 v 

VoL LOW-level output voltage 
V1L= MAX loL= MAX 

Com' I 0.5 v 
VIK Input clamp voltage Vee= MIN, 11= l1K -1.2 v 

lozH 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 2.4V 50 µA HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H= MIN, Vo=0.5V -50 µA LOW-level voltage applied 

11 
Input current at maximum 

Vee= MAX, V1= 5.5V 1.0 mA input voltage 

l1H HIGH-level input current Vee= MAX, V1= 2:7V 50 µA 

l1L LOW-level input current Vee= MAX, V1= 0.5V -0.25 mA 

los 
Short-circuit output 

Vee= MAX -40 -100 mA current3 

lccL 8TS807 105 160 mA 

Ice Supply current (total) Vee= MAX lccL All inputs grounded, 8TS808 102 140 mA 

lccz C~, OE= 4.0V 8TS807 
D mputs=GND 

131 180 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at V cc= 5V, TA= 25 •c. 
3. los is tested with VouT = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one 

second. 
4. Vol= + 0.45V MAX for SSTS at TA= + 125°C only. 

Signetics 93 



LOGIC DIVISION OCTOBER 1981 

LATCHES/FLIP-FLOPS 8TS807, S808 

AC CHARACTERISTICS TA= 25 °c, v cc= 5.0V 

8TS 

PARAMETER TEST CONDITIONS CL=15pF, RL=2800 UNIT 

Min Max 

fMAX Maximum clock frequency Waveform 6, 8TS808 75 MHz 

tPLH Propagation delay 
Waveform 1, 8TS807 14 

tPHL Latch Enable to output 18 
ns 

tPLH Propagation delay 
Waveform 4, 8TS807 

9 
tPHL Data to output 13 

ns 

tPLH Propagation delay 
Waveform 6, 8TS808 

15 
tPHL Clock to output 17 

ns 

tpzH Enable time to HIGH level Waveform 2 15 ns 

tpzL Enable time to LOW level 8TS807 18 
Waveform 3 8T5808 18 ns 

tPHZ Disable time from HIGH level Waveform 2, CL=5pF 9 ns 

tpLZ Disable time from LOW level Waveform 3, CL= 5pF 12 ns 
NOTE 
Per Industry convention, fMAX is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle. 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

PARAMETER 

tw(H) Latch Enable pulse width 
tw(L) 

ts Setup time, Data to Latch Enable 

th Hold time, Data to Latch Enable 

tw(H) Clock pulse width 
tw(L) 

ts Setup time, Data to Clock 

th Hold time, Data to Clock 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 

PULSE 
GENERATOR 

SWITCH POSITION 
Test 
tpzH 
tpzL 
tpHz 
tpLZ 

DEFINITIONS 

Swltch1 Swltch2 
Open Closed 

Closed Open 
Closed Closed 
Closed 'Closed 

RL =Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load, capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
RT= Termination resistance should be equal to ZouT of Pulse 

Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1kfl for 54/74, 54S/74S, Rx= 5kfl for 54LS/74LS. 
tTLH• tTHL Values should be less than or equal to the table entries. 
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TEST CONDITIONS 

Waveform 1, 8TS807 

Waveform 5, 8TS807 

Waveform 5, 8TS807 

Waveform 6, 8TS808 

Waveform 7, 8TS808 

Waveform 7, 8TS808 

POSITIVE 
PULSE 

10% 

8TS 

Min Max 

6 
7.3 

0 

10 

6 
7.3 

5 

2 

INPUT PULSE DEFINITIONS 

ITHL(tf) 

ITLH(tr) 

ITLH(tr) 

tTHL(tf) 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

·---AMP(V) 90% 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude J Rep. Rate l PulseWldth l tnH J tTHL 
8TS 3.0V l 1MHz l 500ns l 2.5ns J 2.5ns 
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LATCHES/FLIP-FLOPS 8TS807,S808 

AC WAVEFORMS 

D 

OE 

Q 

D 

E 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

~VM ~VM 

~'PZ"l _____ l_-_'P_H~·a··sv =1.SV 

Q ------' VM 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

Waveform 3 

DATA SETUP AND HOLD TIMES 

Waveform 5 

DATA SETUP AND HOLD TIMES 

CP fvM \ 
On \ 

Waveform 7 

Waveform 2 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

Waveform 4 

CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 

Waveform 6 

-r 
VM = 1.5V for 54/74 and 54S/74S, VM'= 1.3V for 54LS/74LS. 

The shaded areas Indicate when the Input Is permitted to change for predictable output performance. 
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LATCH 8TS809 

Octal Transparent Latch With Inverting 3·State Outputs 

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (Total) 

• 8·blt transparent latch 
• 3·State Inverting output 

buffers 8TS809 10ns 105mA 

• Common 3·State Output 
Enable ORDERING CODE 

• Independent register and 
3·State buffer operation PACKAGES 

COMMERCIAL RANGES MILITARY RANGES 
Vcc=5V ±5%;TA=0°Cto +70°C Vee= 5V ± 10%; TA= - 55°C to + 125°C 

Plastic DIP N8TS809N 

DESCRIPTION Ceramic DIP N8TS809F S8TS809F 

The 8TS809 Is an octal transparent latch 

coupled to eight 3·State output buffers. INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 
The two sections of the device are con· 
trolled Independently by Latch Enablf3 (E) 
and Output Enable (OE) control gates. 

PINS DESCRIPTION 

All 

The data on the D Inputs are transferred to All 
the Inverting latch outputs when the Latch NOTE 

Enable (E) Input Is HIGH. The latch re· An ars unit load (Sul) Is 50µA l1H and - 2.omA '1L· 

mains transparent to the data Inputs while 
E Is HIGH, and stores the data present one 
setup time before the HIGH-to-LOW en· 
able transition. The· enable gate·has about 
400mV of hysteresis built In to help mini· 
mlze problems that slgnal and ground 
noise can cause on the latching operation. 

Inputs 

Outputs 

8TS 

1Sul 

10Sul 

active LOW Output Enable (OE) controls outputs. When OE is HIGH, the outputs 
The 3·State output buffers are designed to all eight 3·State buffers independent of are In the HIGH Impedance "off" state, 
drive heavily loaded 3·State buses, MOS the latch operation. When OE is LOW, the which means they will neither drive nor 
memories, or MOS microprocessors. The latched or transparent data appears at the load the bus. 

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

'EN 

3 4 7 8 13 14 17 18 

Do D1 D2 D3 D4 Ds De D1 
11 E 

02 09 

2 5 8 9 12 15 18 19 

Vee =Pin 20 
GND= Pin 10 
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LATCH 

LOGIC DIAGRAM 

E 
(11) 

OE 
(1) 

Vcc •Pln20 
QND•Pln 10 

Do 
(3) 

(2) 

"Oo 
(5) 

01 

MODE SELECT-FUNCTION TABLE 

(8) (9) 

02 03 

INPUTS 
OPERATING MODES 

OE E 

Enable and read register 
L H 
L H 

Latch and read register 
L L 
L L 

Latch register and disable outputs 
H L 
H L 

H =HIGH voltage level 
h =HIGH voltage level one setup time prior to the HIGH-to-LOW enable transition 
L = LOW voltage level 
I =LOW voltage level one setup time prior to the HIGH-to-LOW enable transition 

(Z)= HIGH Impedance (off) state 

(12) 

04 

Dn 

L 
H 

I 
h 

I 
h 

D5 
(14) 

(15) 

05 

INTERNAL REGISTER 

L 
H 

L 
H 

L 
H 

De 
(17) 

(18) 

Cie 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 

PARAMETER SSTS NSTS 

Vee Supply voltage 7.0 7.0 

V1N Input voltage -0.5 to + 5.5 -0.5 to + 5.5 

l1N Input current -30 to +5 -30 to + 5 

Vour Voltage applied to output in HIGH output state -0.5 to+ Vee -0.5 to+ Vee 

TA Operating free-air temperature range -55 to + 125 Oto 70 

Signetics 
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8TS809 

D7 
(11) 

D 

(11) 

07 

OUTPUTS 

ao-Q7 

H 
L 

H 
L 

(Z) 
(Z) 

UNIT 

v 
v 

mA 

v 
oc 
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RECOMMENDED OPERATING CONDITIONS 

PARAMETER 

Vee Supply voltage 

V1H HIGH-level input voltage 

VIL LOW-level input voltage 

l1K Input clamp current 

loH HIGH-level output current 

loL LOW-level output current 

TA Operating free-air temperature 

NOTE 
V1L = + 0.7V MAX for SBTS at TA= + 125°C only. 

TEST CIRCUITS AND WAVEFORMS 

TEST CIRCUIT FOR 3-STATE OUTPUTS 
Vee 

PULSE 
GENERATOR 

SWITCH POSITION 

Test 

tpzH 
tpz_L 
tpHz 
tpLZ 

DEFINITIONS 

Swltch1 Swltch2 

Open Closed 
Closed Open 
Closed Closed 
Closed Closed 

D 

AL= Load resistor to Vee; see AC CHARACTERISTICS for value. 
CL= Load capacitance includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Ar= Termination resistance should be equal to Zour of Pulse 

Generators. 
D =Diodes are 1 N916, 1 N3064, or equivalent. 
Rx= 1k0 for 54/74, 54S/74S, Rx= 5k0 for 54LS/74LS. 
trLH• trHL Values should be less than or equal to the table entries. 
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8TS809 

8TS 
UNIT 

Min Nom Max 

Mil 4.5 5.0 5.5 v 
Com'I 4.75 5.0 5.25 v 

2.0 v 
Mil +0.8 v 

Com'I +0.8 v 
-18 mA 

Mil -2.0 mA 

Com'I -6.5 mA 

Mil 20 mA 

Com'I 20 mA 

Mil -55 + 125 oc 
Com'I 0 70 oc 

INPUT PULSE DEFINITIONS 

tw 
90% 

AMP (V) 

ov 
trHL(tf) tTLH(tr) 

tnH(tr) tTHL(tf) 

AMP (V) 

POSITIVE 
PULSE 

10% 10% 
tw ov 

VM = 1.3V for 54LS/74LS; VM = 1.5V for all other TTL families. 

INPUT PULSE REQUIREMENTS 
FAMILY 

Amplitude I Rep. Rate I PulseWldth I tnH I 1THL 

BTS 3.0V I 1MHz I 500ns I 2.5ns T 2.5ns 
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LATCH 8TS809 

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 

TEST CONDITIONS1 
8TS809 

PARAMETER 
Typ2 

UNIT 
--- . ---- -- - Min Max 

Mil 2.4 3.0 v 
VoH HIGH-level output voltage Vcc=MIN, V1H=MIN, V1L=MAX, loH=MAX 

Com'I 2.4 3.1 v 

Vee= MIN, V1H =MIN, I 
Mil 0.54 v 

Vol LOW-level output voltage 
V1L= MAX 

loL= MAX 
Com'I 0.5 v 

VIK Input clamp voltage Vee= MIN, 11= l1K -1.2 v 

lozH 
Off-state output current, 

Vee= MAX, V1H =MIN, Vo= 2.4V 50 µA 
HIGH-level voltage applied 

lozL 
Off-state output current, 

Vee= MAX, V1H=MIN, V0 =0.5V -50 µA 
LOW-level voltage applied 

11 
Input current at maximum 

V cc= MAX, V1 = 5.5V 1.0 mA 
input voltage 

l1H HIGH-level input current Vee= MAX, V1= 2.7V 50 µA 

l1L LOW-level input current V cc= MAX, V1 = 0.5V -0.25 mA 

los 
Short-circuit output 

Vee= MAX -40 -100 mA 
current3 

lccL Supply current (total) Vee= MAX 105 160 mA 

NOTES 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vee= 5V, TA= 25°C. 
3. 108 is tested with Vour = + 0.5V and Vee= Vee MAX+ 0.5V. Not more than one output should be shorted at a time and duration.of the short circuit should not exceed one 

second. 
4. Vol= + 0.45V MAX for SBTS at TA= + 125°C only. 

AC CHARACTERISTICS TA=25°C, Vcc=5.0V 

8TS 

PARAMETER TEST CONDITIONS CL=15pF, RL=2800 UNIT 

Min Max 

tPLH Propagation delay 
Waveform 1 

14 

tPHL Latch Enable to output 18 
ns 

tPLH Propagation delay 
Waveform 4 

9 
tPHL Data to output 13 

ns 

tpzH Enable time to HIGH level Waveform 2 15 ns 

tpzL Enable time to LOW level Waveform 3 18 ns 

tPHZ Disable time from HIGH level Waveform 2, CL= 5pF 9 ns 

tPLZ Disable time from LOW level Waveform 3, CL= 5pF 12 ns 

AC SETUP REQUIREMENTS TA=25°C, Vcc=5.0V 

8TS 
PARAMETER TEST CONDITIONS UNIT 

Min Max 

tw(H) 
Latch Enable pulse width Waveform 1 

6 ns 
tw(L) 7.3 

ts Setup time, Data to Latch Enable Waveform 5 0 ns 

th Hold time, Data to Latch Enable Waveform 5 10 ns 
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AC WAVEFORMS 

D 

LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

Waveform 1 

3·STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 

OE ~VM ~VM 

__ l-_'P-ZL-1 1-1PLZ-1 
Q ~-v_M ______ -r_:c ___ ::1.SV 

Lo.sv 
Waveform 3 

OCTOBER 1981 

8TS809 

3·STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 

Waveform 2 

PROPAGATION DELAY DATA 
TO Q OUTPUTS 

Waveform 4 

DATA SETUP AND HOLD TIMES 

oEf& 
Waveform 5 

VM = 1.5V 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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PACKAGE OUTLINES 

NOTE 

N PACKAGE (PLASTIC) 

3.43 (.135) 
3.05 (.120) 

2.16 (.085) 
1.65 (.065) 

N PACKAGE (PLASTIC) 

Lead spacing shall be measured within this zone. 

10.03 (.395) I 
7.62 (.300)--1 

a. Shoulder and lead tip dimensions are to centerline of leads. 

Signetics 

F PACKAGE (CERDIP) 

F PACKAGE (CERDIP) 

NON
CUMULATIVE 

LEAD NO. 1 

I 
7.67 (.302) MAX. 

! 

OCTOBER 1981 
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PACKAGE OUTLINES 

N PACKAGE (PLASTIC) 

W PACKAGE (FLAT PAC) 

LEAD NO. 1 o.51 c.0201-j 

6.60 (.260) 
5.97 (.235) 

21.84 (.860) 
21.34 (.840) 

1.40 (.055) 
1.14 (.045) 

0.48 (.019) 
0.38 (.015) 

l=:::t:=====I:==± 

7.75 (.305) 
7.49 (.295) 

9.14 (.360) 
8.38 (.330) 

0.89 (.035) 
o:3iT.ii5i 

T 
~ 
0.08 (.003) 

--1 t--o.76 c.0301 
1.02 (.040) J 
o.5TT.02aT 

[ 2. 16 (.085) 
~ 

NOTE 
Lead spacing shall be measured within this zone. 
a. Shoulder and lead tip dimensions are to centerline of leads. 
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F PACKAGE (CERDIP) 

LEADN0.1 

LEAD NO. 1 

f 
7.67 (.302) MAX. 

l 
4.45 (.175) 
~ 

4.19 (.165) 
3.'i8T.i25l 

W PACKAGE (FLAT PAC) 

1.40 (.055) 
0.51 (.020) 1.14 (.045) 

OCTOBER 1981 

9.14 (.360) 
8.64 (.340) 

9.40 (.370) 6.99 (.275) 
6.22 (.245) 

J_ 
t .000 MIN..._ _________ __:2::::4::::.3::..8 !.::(.96=0)_.., 

23.88 (.940) 

8.38 (.330) 

10.03 (.395) 
9.4oT.370i 

0.64 (.025) 
0.25 (.010) 

+=====~'==~'======±!~ 
0.15 1.0001 ==i l--0.16 (.030) 1.02 (.040l f f 2.16 (.OB5l 
0.08 (.003) 0.51 (.020) 1.40 (.055) 
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SALES OFFICES 

SIGN Ell CS SlnMe~n,lneerin/. DISTRIBUTORS FLORIDA NEW JERSEY Dallas INDIA 
Ft. Llud•dlle CherrJ Hill Hall·Marlt Electronics Ptico Electronics & Elect. Ltd. 

HEADQUARTERS Phone: ( 14) 27 ·8021 ALABAMA Arrow Electronics Hamilton/Avnet Electronics Phone: (214) 341-1147 ElcOlll Oh. 
Huntslille Phone: (305) 776·7790 Phone: (609) 424-0100 Hamilton/Avnet Electronics Bombly r.J. ~:! ~&1ues Avenue 

CONNECTICUT Hall·Marlt Electronics Hamilton/Avnet Electronics p~:re: ~~~' :~11 Phone: 295-144 
~Associates Phone: (205) 837-8700 Phone: (305) 971-2900 Flirfleld INDONESIA ~::1~08~~11r~~~4086 Hamilton/Avnet Electronics ~ho~ 1214~7-4949 Phone: (203) 265·2404 Hamilton/Avnet Electronics Ho!!Jwoo.d ~~=~~,~~~·~~90 

P.T. Phlllps-lllln Electronics 
Phone: (205) 837-7210 SChweber Electronics Schweber E onics Jakarli ARIZONA FLORIDA Pioneer Electronics Phone: (2141 661-5010 Phone: 581058 Phoenix 

Altallonle ~· Phone: '(205) 837-9300 Phone: (305) 927-0511 Phone: (201) 227-7880 
Phone: (602) 265-4444 Semtronic Associates Pllm Bey Moorestown 

Houston IRE LAND 
ARIZONA Hamilton/Avnet Electronics PhllillsEllclrlcllltd. CALIFORNIA Phone: (305) 831·8233 Arrow Electronics Arrow Electronics p~:~ ~~~) ~~~~71 Phoenix Phone: (305) 725·1480 Dublin 

~n!~13) 340·1431 
Clmwller Hamilton/Avnet Electronics Phone: (609) 235·1900 Phone: 693355 Semtronic Associates Phone: (602) 894·9600 St. Petenburs Slddlebrook ~hone: 1m

1
!!f2·7100 ISRAEL 

C.Jr:n~~ (408) 725-8100 
Phone: (813) 461-4675 

~~i~KJ~m~.~2W Hamilton/Avnet Electronics Arrow Electronics Schweber E onics 
RTef A~rtronlcs, Ltd. IUINOIS Phone: (813) 576·3930 Phone: (201) 797 ·5800 Phone: (713) 784-3600 

1~(213) 670·1101 
EltGr019Vln. CALIFORNIA GEORGIA 

NEW MEXICO UTAH Phone: 477115-6·7 
Mlcro·Tex. Inc. Costa ..... Atlanta ,!':3o~vnet Electronics 

ITALY lrwine Phone: (312) 640-9633 Avnet Electronics Schweber Electronics Albuquerque 
PhlJr.n!p.A. ri~~~8~.~~8\33-89BO INDIANA Phone: (714) 754-6111 Phone: (404) 449·9170 Hamilton/Avnet Electronics Phone: (801) 972-4300 

F~:fr.: s. Inc. 
Hamilton Electro Sales Norcross 

Phone: (505) 765·1500 
WASHINGTON Phone: 2-6994 

Sin llillo 
Phone: ~19) 482-1596 

Phone: (714) 641-4100 Arrow Electronics NEW YORK Bellnue JAPAN Phone: (714) 560-0242 
Culnr~ Phone: (404) 449·8252 Buffalo Arrow Electronics ~cSJllPlfl,Ltd. 

COLORADO lndiallll!!llis Hamilton/Avnet Electronics Hamilton/Avnet Electronics Summit Distributors Phone: (206) 643-4800 o yo 
Aurora ~~g~~~e&bl~~rno3 Phone: (213) 558·2121 Phone: (404) 447-7500 Phone: (716) 887-2800 Hamilton/Avnet Electronics Phone: (03) 23D-1521 

Phone: (303) 751·5011 Hamilton/Avnet Electronics ILLINOIS Ent Syracuse Phone: (206) 453-5844 KOREA 
CONNECTICUT IOWA Ph~~~~(113) 558-2901 Ch~findustries Arrow Electronics ~~~irrimr~~~.i~w Phillps Elect Koru Ltd. 

,.~anan. Danbu~ Ced• Rapids Phone: (315) 652-1000 seoul 
Comstrand Inc. El~nclo Phone: (312) 982·9210 Hamilton/Avnet Electronics WISCONSIN Phone: 44·4202 

Phone: (203) 7 43-1 12 Phone: (319) 377-1575 W~ e Distribution Group Elk Grove Phone: (3151 437-2642 0 .. Creek MEXICO 
DELAWARE KANSAS P one: (213) 322·8100 Schweber Electronics flt'minpale, LI. Arrow Electronics Electronica S.A. de C.V. 
~~~n~!~~orlM/~more Shawnee Mission lnine Phone: (312) 364-3750 Arrow Electronics Phone: (4f4) 764·6600 Mexico D.F. 

B. C. Electronic Sales Schweber Electronics Sch111mllu11 Phone: (516) 694-6800 NewB•lin Phone: 533-1180 
FLORIDA Phone: (913) 888-6680 Phone: (714) 556·3880 Arrow Electronics Liverpool Hamilton/Avnet Electronics NETHERLANDS 
~~~~3~m~82-8225 MARYLAND \Yyle Distribution Group Phone: (312) 893·9420 Arrow Electronics Phone: (414) 784-4510 Philips Nederland B.V. 

Bllltimore Phone: (714) 979·2125 Bensenville Phone: (3151 652-1000 Eindhoven 
GEORGIA 

~~~::rfo~; ~~~-0400 FOR SIGNETICS Phone: (040) 79 33 33 
AUanta San Dieao Hamilton/Avnet Electronics Melville NEW ZEALAND Phone: (404) 953-0067 Anthem Electronics Phone: (312) 860·7700 Hamilton/Avnet Electronics PRODUCTS Philips Electrical Incl. ELCOMA 
IUINOIS MASSACHUSETTS Phone: (714) 279·5200 INDIANA Phone: (516) 454-6012 Rudi111 WORLDWIDE: Auckland 

' Sc~::Ut!21 843·7805 
Hamilton/Avnet Electronics lnclian1po6s Phone: 867ll9 Kanan Associates Phone: (714) 571-7510 Pioneer Electronics Rochester ARGENTINA Phone: (617) 944-8484 
~~!~~im:rm.;:fr p ~~r~~:E~~,0~;~7300 

Arrow Electronics NORWAY 
IN DIANA MICHIGAN Phone: (716) 275-0300 FT.:~~:~ires Electronic• A.S. 
Kokomo Hamilton/Avnet Electronics Oslo 

Phone: (317) 453-6462 BloomllelclHills San Jose Phone: (317) 243·9353 
Phone: (716) 475·9130 Phone: 652-743817478 Phone: (02) 15 05 90 

~~~~e~13~~\i~~2-0203 Anthem Electronics Inc. Hamilton/Avnet Electronics KANSAS Phone: (317) 844-9333 Schweber Electronics AUSTRALIA PERU Overland Park Phone: (408) 946·8000 Phone: (716) 424-2222 Philips lndustrles-ELCOMA Cadesa Phone: (913) 492·3398 MINNESOTA Santa Clara KANSAS 
~~~~:0ro82M1~sss Lima 

MARYLAND Edina Schweber Electronics Overland P•k ~':lb.~1Electronics Phone: 628599 
Glen Burnie Mel Foster Technical Sales Phone: (408) 496-0200 Hamilton/Avnet Electronics 

PHILIPPINES Phone: (301) 787-0220 Phone: (612) 941·9790 ~le Distribution Group Phone: (913) 888·8900 Phone: (516) 334-7474 Queensland 
PhiU,S Industrial Dev., Inc. MISSOURI one: (408) 727-2500 MARYLAND NORTH CAROLINA Brisbane 

MASSACHUSETIS (07) 277·3332 Makata·Rizal 
Woburn St.LHis 

Sunnywale B1Himore Greensboro Phone: 868951-9 B. C, Electronic Sales Arrow Electronics Pioneer Electronics South Australia Phone: (617) 938·1000 Phone: (314) 731-1255 Arrow Electronics Phone: (301) 247·5200 Phone: (919) 273-4441 Adelaide PORTUGAL 
MICHIGAN Phone: (408) 7 45-6600 Philps Port....-a SAIL 
Farlllilllfon Hills NEVADA Hamilton/Avnet Electronics Columlli• R1leilh 

(08) 45-0211 
Lisbon 

Phone: (313) 476·1610 ~~~~e!f4~Bf~0B·9986 Phone: (408) 7 43-3366 Hamilton/Avnet Electronics Hamilton/Avnet Electronics rictoria Phone: 68 31 21 
MINNESOTA CANADA Phone: (301) 995·3500 Phone: (919) 829·8030 Melbourne SINGAPORE/MALAYSIA 
Edina NEW MEXICO 

~llt~=etElectronics Gallhersbuw, Winston-Salem 
(03) 544-7833 Philips Sinppere Pie., Ltd. 

Phone: (612) 835-7 455 
.,o':rn'ter rises Pioneer ashinf on Electronics Arrow Electronics Western Australia Singapore 

NEW JERSEY Phone: (5o5r 29g.i91s Phone: (403) 230·3586 ~~:b~~J/:o~~!0 Phone: (919) 725-8711 Perth Phone: 538811 
Cheny Hill Downsvlew, Ontsio (09) 277-4199 SOUTH AFRICA Phone: (609) 665·5071 NEW YORK Cesco Electronics Phone: (301) 840·5900 OHIO AUSTRIA E.D.A.C. (Pm Ltd. 
PllclllWIJ Ithaca Phone: (416) 661-0220 MASSACHUSETTS Beechwood Osterrichische Philips ~i~n~~::.~%1.3 Phone: (201) 981-0126 Bob Dun. Inc. Bedford Schweber Electronics Wien 
NEW YORK Phone: (607) 272-2187 Mississaup, Ontario Schweber Electronics Phone: (216) 464-2970 Phone: 93 26 22 SPAIN 
Liverpool OHIO Hamilton/Avnet Electronics Phone: (617) 275·5100 Cleveland BELGIUM ~:1:n~ Phone: (315) 451·5470 Cleveland Phone: (4161677-7432 

Burlilllfon Hamilton/Avnet Electronics M.B.LE. Norm Case Associates Zentromcs Phone: (216) 831-3500 Phone: 329 63 12 Melville Phone: (416) 451-9600 ~~~::: ~Glfi 212.9400 
Brussels 

Phone: (516) 752-0130 Phone: (216) 333-4120 Pioneer Electronics Phone: 523 00 00 SWEDEN 

~~:r~r::~7-4074 0
1;m Case Associates 

Montrul, Quebec Woburn 
Phone: (216) 587-3600 

BRAZIL Elco• A.B. 
Cesco Electronics Centenille Stockholm 

Phone: (800) 362-6631 Phone: (514) 735·5511 Arrow Electronics lbr~ Electronica Lida. Phone: 08167 97 80 NORTH CAROLINA Zentromcs Phone: (617) 933·8130 Arrow Electronics Sio Paulo 
RllJilh OKLAHOMA Phone: (514) 735·5361 Hamilton/Avnet Electronics Phone: (5131 435·5563 Phone: (011) 211·2600 SWITZERLAND 

Phone: (919) 851-2015 Tula Phone: (617) 273-7500 Philips A.G. 
OHIO Cunningham Co. Ottm, Ontario MICHIGAN Dar:::ilton/Avnet Electronics 

CHILE Zurich 
Phone: (918) 492-0390 Cesco Electronics Ph!fips Chilena S.A. Phone: 01/44 22 11 Wortllinlfon Phone: (613) 729·5118 Ann Arbor Phone: (513) 433-0610 Santiago TAIWAN Phone: (614) 888·7143 OREGON Arrow Electronics Pioneer Standard Electronics Phone: 39-4001 

TENNESSEE Hillllloro Hamilton/Avnet Electronics Phone: (313) 971·8220 Phone: (513) 236·9900 COLOMBIA Ph!!ifs Taiwan, Ltd. 
Greennifle Western Technical Sales Phone: (613) 226·1700 

Livonia ~S.A. Taipei 
Phone: (503) 640-4621 Zentromcs Solon Phone: (02) 563-1717 Phone: (615) 639-0251 Phone: (613) 238·6411 Hamilton/Avnet Electronics Arrow Electronics Bogota 

TEXAS TEXAS Phone: (313) 522-4700 Phone: (216) 248·3990 Phone: 600600 THAILAND 
Austin Austin Q~oLonics Pioneer Electronics DENMARK S.. Thonl Radio, Ltd. 

Phone: (512) 458·2591 ~~::g1i~~1 ~%9.3947 ~~~:J~l~~~~·~~ OKLAHOMA Miniwatt AIS Bangkok 
Dallas Phone: (418) 524-4641 lulu Kobenhavn Phone: 34985/36980 

Phone: (214) 661-1296 Dallas Vi~a~i1t'::n~ \'::nics 
Phone: (313) 525-8100 ~~:~z f ~wr~~:~~~12 Phone: (01) 69 16 22 TURKEY 

UTAH Cunnin1ham Co. MINNESOTA FINLAND l~!r:thi.,~ Bountfful Phone: (214) 233-4303 Phone: (514) 331-6443 Eden Prairie OREGON OJ PhiUps Ab Istanbul Phone: (801) 298·2624 Houston COLORADO Schweber Electronics L8'e0swep Helsinki Phone: 453250 
CANADA 

, Pho~~fflBf~gT-4~;·7 Denver Phone: (612) 941·5280 Hamilton/Avnet Electronics Phone: l 72 71 UNITED KINGDOM SIGNETICS CANADA, LTD. Arrow Electronics Minl!Upt!lis Phone: (503) 635·8831 FRANCE Mulllrd, Ltd. Etobicoke. Ontario VIRGINIA Phone: (303) 758-2100 Arrow Electronics PENNSLYVANIA R.T.C. London Phone: (416) 626-6676 L,nchbtlrs ~:n~i1¥J~l~%~.~i~ Phone: (6121 830-1800 Horsham Paris Phone: 01·580-6633 
SHf.~f~~~~A~:i!JD.ILTEE. ~~~:e~r~, 1rf1-s221 

Hamilton/Avnet Electronics Schweber Electronics Phone: 355-44·99 
UNITED STATES 

Phone: (514) 6~7-3385 E~n/Avnet Electronics 
Phone: (612) 932-0600 Phone: (215) 441-0600 GERMANY 

~~~~=•Corp. WASHINGTON MISSOURI Pillsbura!! Valvo 

REPRESENTATIVES 
Bellelue Phone: (303) 740·1000 Earth~ Arrow Electronics ~~~:::rfti401 3296·1 Phone: (408) 739-7700 

Western Technical Sales CONNECTICUT HamiHon/Avnet Electronics 
~~~:r~t~::6·~000 URUGUAY 

ALABAMA Phone: (206) 641·3900 0
-:0.'lton/Avnet Electronics 

Phone: (314) 344·1200 
Phone: (4121 7~·2300 GREECE Luzllectron SA 

Hunmlle WASHINGTON D.C. St. Louis Phi=~A.Hellenique Montevideo 
Electronic Sales. Inc. Call: Micr~om~. Baltimore Phone: (203) 797-2800 Arrow Electronics TEXAS Pho11e: 943 21 
Phone: (205) 533-1735 Phone: (301) 24 -0400 Schweber Electronics Phone: (314) 567-6888 Austin Phone: 915 311 VENEZUELA 

CALIFORNIA WISCONSIN Phone: (203) 792·3500 NEW HAMPSHIRE Hamilton/Avnet Electronics HONGKONG Industrias Venezolanas 
LosGllol Wlllkahl Wallinaford Manchests ~~~r~ ~~~k~~!~~11 Philips Ho111 Ilona, Lid. PhilipsS.A. 

~~:e!f4tf~W.9986 Micro-Tex, Inc. Arrow Electronics Arrow Electronics ~gg~e~Y~~45121 Ciracas 
Phone: (414) 542-5352 Phone: (203) 265-7741 Phone: (603) 668-6968 hone: (512) 835-0220 Phone: 239-8180 
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