


















































































































































































































































































































































































































































































































































































































































































































































































































































T74LS259 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

v1H Input HIGH Voltage 2.0 Guaranteed Input HIGH v 
Voltage for all Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW v 
Voltage for all Inputs 

Veo Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 rnA v 

VoH Output HIGH Voltage 2.4 3.1 Vee = MIN, loH =- 400 J.IA v 
I 

I 
VIN = VIH or VIL per Truth Table 

VoL I Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN v 
V1N = V1H or V1L -

I I 
0.35 0.5 loL = 8.0 rnA per Truth Table v 

IIH Input HIGH �C�~�e�n�t� Vee= MAX, V1N = 2.7 V J.IA 
�~�.�A�,�,� A2, D, C, 20 
E 40 

Input HIGH �C�~�r�:�r�e�n�t� Vee = MAX, V1N = 7.0 V rnA 
�~�.� A1, A2, D, C, 0.1 
E 0.2 

hL Input LOW Cur:rer:!_t Vee = MAX, V1N = 0.4 V rnA 
Ao, A,, A2, D, C, E - 0.4 

los Output Short Circuit Current -20 -100 Vee = MAX, Vour = 0 V rnA 
(note 2) 

Icc SUflPIY Current 20 36 Vee= MAX rnA 
Notes 1 Cond1t1ons for testmg, notshown 1n the table are chosen to guarantee operat1onunder worst case cond1t1ons. 

2. Not more than one output should be shorted at a t1me. 
(') Typ1cal values are at Vee= 50 V, T, = 25 ·c. 

AC CHARACTERISTICS : T A = 25 oc 
Limits 

Symbol Parameter 
Min. Typ_ Max_ 

Test Conditions Unit 

tPLH Turn-off Delay, Enab. to Out. 22 35 Fig. 1 ns 
tPHL Turn-on Delay, Enab. to Out. 15 24 

tPLH Turn-off Delay, Fig. 2 ns 
tPHL Data to Output 20 32 

Turn-on Delay, Vee= 5.0 V 

Data to Output 13 21 CL = 15 pF 

tPLH Turn-off Delay, Addr. to Out. 24 38 Fig. 3 ns 
tPHL Turn-on Delay, Addr. to Out. 18 29 

tPHL Turn-on Delay, Fig. 5 ns 
Clear to Output 17 27 
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AC SET-UP REQUIREMENTS: TA = 25°C 

Limits 
Symbol Parameter 

Min. ! Typ. 

IsH Set-up Time HIGH, 
I Data to Enable 20 13 

tnH Hold Time HIGH, 
! Data to Enable 0 -7.0 

IsH Set-up Time LOW, 

I Data to Enable 15 7.0 
tnH Hold Time LOW, I 

Data to Enable 0 ' 10 

tsA-E Set-up Time, Address 
to Enable (note 4) 

I 0 : -7.0 

' 

lpwE Enable Pulse Widht I 17 

AC WAVEFORMS 

Figure 1 : Turn-On and Turn-Off Delays, Enable 
Output and Enable Pulse Width. 

OTHER CONDITIONS: C = H, A= STABLE 

Figure 3 :Turn-On and Turn-Off Delays, Address 
to Output. 

~ i"' 
I 

~ {_~ kf; •. '" 

OTHER CONDITIONS : E = L, C = L, D = H 

12 

T74LS259 

Test Conditions Unit 
Max. 

I 

ns 
Fig.4 

-

vee= 5.o v 
ns 

I 
Fig.6 ~ 

~ F1g.1 

Figure 2 :Turn-On and Turn-Off Delays, Data to 
Output. 

'"'"J ·~l,--
\.._. ______ __)!"" 

OTHER CONDITIONS: E = L, C = H, A= STABLE 

Figure 4 : Set-up and Hold Time, Data to Enable 

OTHER CONDITIONS: C = H, A= STABLE 
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T74LS259 

Figure 5: Turn-On Delay Clear to Output. 

OTHER CONDITIONS : E = H 

6/6 
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Figure 6 : Set-up Time, Address to Enable 
(see notes 4 and 5). 

A 11/////////////////////;01 STABLE ADOR(S~ 
Wl/////l///////~-.. ------

OTHER CONDITIONS : C = H 



DESCRIPTION 
The T74LS260 is a high speed DUAL 5-INPUT NOR 
GATE fabricated in LOW POWER SCHOTIKY 
technology. 

SCHEMATIC DIAGRAM 

'• 

i ~ ~J 
~' 
~. 
f---..:'J~ ..., 

~ 
~ 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS260 

DUAL 5-INPUT NOR GATE 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS260 D1 T74LS260 C1 
T74LS260 91 T74LS260 M1 

CHIP CARRIER 

NC = No Internal Connecllon 
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T74LS260 

SCHEMATIC DIAGRAM 

A B c 0 E y 

L L L L L H 
X X X X H L 

v X X X H X L 
X X H X X L 
X H X X X L 
H X X X X L 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 
v, Input Voltage, Applied to Input - 0.5 to 15 v 
Vo Output Voltage, Applied to Output - 0.5to 10 v 
It Input Current, Into Inputs -30 to 5 mA 

lo Output Current, Into Outputs 50 mA 

Stresses tn excess of those listed under .. Absolute Maxtmum Ratings .. may cause permanent damage to the devtce. Thts ts a stress ratng only and 
tuncnonal operabon of the devtce at these or any other condtltons m excess of those tndtcated tn the operanonal secnons of thts spectficanon ts not 
tmphed Exposure to absolute maxtmum rabng condrttons for extended penods may affect devtce rehabthty 

GUARANTEED OPERATING RANGE 

Part Numbers __ S_upply_ll_olta_ge_~ Temperature 
-----------------;--Min. Typ.~_!VIax. 

4 75 V 5 0 V 5 25::.....-V~ ____ ......-:0_0.:-C_.t"'o_.+_7._,0::.__:°C::._ ____ _ T74LS260XX 
XX = package type 
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T74LS260 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Test Condition 

Unit 
Min. (note 1) 

Input HIGH Voltage 2.0 1 Guaranteed Input HIGH Treshold v 
Volta e for all In ut 

V1L Input LOW Voltage 08 Guaranteed Input LOW Treshold v 
Voltage for all Input 

Veo Input Clamfj Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 ~A v 

' V1N = V1L 

1 Output LOW Voltage ~ 
v 

hH Input HIGH Current !lA 
mA 

I1L Input LOW Current Vee = MAX, V1N = 0.4 V mA 

los Output Short C1rcu1t Current -20 -100 Vee = MAX, VouT = 0 V mA 
(note 2) 

leeH Suppl Current HIGH Vee = MAX, V1N = 0 V mA 

I eeL Suf!f!l~ Current LOW Vee= MAX, lnfluts Oflen I mA 
Notes: 1 Cond•t•ons for testmg, not shown m the table, are chosen to guarantee under "worst case" cond•t•ons 

2 Not more than one output should be shorted at a t1me 
(") Typ1cal values are at Vee= 50 V. TA = 25 °C. 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

tPLH Turn Off Delay, Input to Output 5.0 15 Vee =5.0 V ns 
-

tPHL Turn On Delay. Input to Output 6.0 15 CL = 15 pF ns 
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T74LS266 

QUAD 2-INPUT EXCLUSIVE NOR GATE 

DESCRIPTION 

The T74LS266 is a high speed QUAD 2-INPUT 
EXCLUSIVE NOR GATE (with open collector out­
put)fabricated in LOW POWER SCHOTTKY tech­
nology. 

SCHEMATIC 

PIN CONNECTION (top view) 

DUAL IN LINE 

• Open Collectlr Ou1put 

August 1988 

B1 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS266 01 T74LS266 C1 
T74LS266 B1 T74LS266 M1 

CHIP CARRIER 

NC = No lnternll COMoclion 
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T74LS266 

LOGIC DIAGRAM AND TRUTH TABLE 

In Out 

:~D-· L L H 
L H L 

~-•nv• H L L 
H H H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 lo 7 v 

v, Input Voltage, Applied to Input - 1.5 to 15 v 

Vo Output Voltage, Applied to Output 0 to 10 v 

I, Input Current, Into Inputs -30 to 5 rnA 

lo Output Current, Into Outputs 60 rnA 

Stresses 1n excess of those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce. This 1s a stress ratmg only and 
luncbonal operabon of the dev1ce at these or any other condrt1ons 1n excess of those Indicated 1n the operabonal secbons of th1s specification IS not 
Implied. Exposure to absolute max1mum rabng conditions for extended penods may affect device reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS266XX 4.75 v 1 5.o v 1 5.25 v 0 °C to+ 70 °C 
XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

v,H 

V1L 

Vco 

loH 

VoL 

hH 

hL 

Icc 
Notes. 
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Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 

Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 

Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 rnA 

Output HIGH Current 100 Vee = MIN, VoH = 5.5 V 
ViN = v,H or v,L per Truth Table 

Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN 

0.35 0.5 loL = 8.0 rnA V1N = V1H or V1L 
per Truth Table 

Input HIGH Current 40 Vee= MAX, V1N = 2.7 V 
0.2 Vee = MAX, V1N = 7.0 V 

Input LOW Current -0.6 Vee = MAX, V1N = 0.4 V 

Power Supply Current 8.0 13 Vee= MAX 
1 For cond1t1ons shown as MIN or MAX. use the appropnate value spec1f1ed under guaranteed operating range. 
n Typical values are at Vee= 50 v. TA = 25 oc 

Unit 

v 

v 

v 
v 

~ 
v 

llA 
rnA 

rnA 

rnA 



T74LS266 

AC CHARACTERISTICS: TA = 25°C (for AC test circuits and waveforms see databook introduction) 

Symbol Parameter 
Limits Test Conditions Unit 

Min. Typ. Max. 

IPLH Propagation Delay, Other 18 30 ns 
tPHL Input LOW 18 30 vee= 5.o v -
tPLH Propagation Delay, Other 18 30 el = 15 pF, RL = 2 k.Q ns 
tPHL Input HIGH 18 30 
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• 8-BIT HIGH SPEED REGISTER 
• PARALLEL REGISTER 
• COMMON CLOCK AND MASTER RESET 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS273 is a high speed 8-Bit Register. The 
register consists of eight D-Type Flip-flops with a 
Common Clock and an asynchronous active LOW 
Master Reset. This device is supplied in a 20-pin 
package featuring 0.3 inch lead spacing. 

PIN NAMES 

CP CLOCK (active HIGH going edge) INPUT 
~D1 DATA INPUTS 
MR MASTER RESET (active LOW) INPUT 
Oo-07 REGISTER OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS273 

8-BIT REGISTER WITH CLEAR 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS273 01 T74LS273 C1 
T74LS273 81 T74LS273 M1 

CHIP CARRIER 

NC = No lntern1l Conned1on 
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T74L5273 

LOGIC SYMBOL AND LOGIC DIAGRAM 

47113141718 

11 

2 56 912151619 

0, 

,.~111~1-D~--,_--i~_,--~ __ ,_-4~-4--~--+--4~-4--~--+-~ 
~~l!I~D---~--,_--~~--~--+---~~--~--+---~-f--~--+-~ 

a. 

FUNCTIONAL DESCRIPTION 
The LS273 is an 8-Bit Parallel Register with a com­
mon Clock and common Master Reset. 

When the MR 1s LOW. the Q output are LOW, inde­
pendent of the other inputs. Information meeting the 

set-up and hold time requirements of the 0 inputs is 
transferred to the Q outputs on the LOW-to-HIGH 
transition of the clock input. 

TRUTH TABLE 

MR CP o. 
L X X 
H ...r H 
H ...r L 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage. Applied to Input 

Vo Output Voltage, Applied to Output 

It Input Current. Into Inputs 

lo Output Current, Into Outputs 

a. 
L 
H 
L 

H =HIGH Logtc Level 
L = LOW Logtc Level 
X = Don't Care 

Value Unit 

- D 5 to+ 7 v 
- o 5 to+ 15 v 
- 0.5 to+ 10 v 
-30 to+ 5 mA 

50 mA 

Stresses tn excess ol those listed under "Absolute Maxtmum Rattngs" may cause permanent damage to the dev1ce Th1s 1s a stress rabng only and 
funcbonal operation of the dev1ce at these or any other condtt1ons tn excess of those 1nd1cated 1n the operational sections of th1s specification 1s not 
1mphed Exposure to absolute max1mum rafing conditions tor extended penods may affect device rehablhty 
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T74LS273 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. i Typ. Max. 

I T74LS273XX I 4.75 v I 5.0 v I 5.25 v I 0 °C to+ 70 °C 

XX = package type 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 

Input HIGH Voltage 

VoL Output LOW Voltage 

I1H Input HIGH Current 

I1L In ut LOW Current 

los Output Short CircUit Current 
(note 2) 

Icc Supply Current 

Min. 

2.0 

0.25 I 

0 35 

-20 I 

17 

0.4 

0.5 

20 
0.1 

-0.4 

- 100 

27 

Test Condition 
(note 1) 

Vee= MIN, I1N = -18 mA 

1 Vee = MIN, loH = - 400 ~ 
VIN = VIH or VIL per Truth Table 

loL = 4.0 mA ; Vee= MIN 

loL = 8.0 mA 1 V1N = V1H or V1L 
per Truth Table 

Vee = MAX, V1N = 2.7 V 
Vee = MAX, V1N = 7.0 V 

Vee= MAX, V1N = 0 4 V 

Vee = MAX, Vour = 0 V 

Vee= MAX 

Notes : 11 Cond1t1ons for testing. not shown 1n the Table. are chosen to guarantee operation under "worst case" cond1t1ons 
21 Not more than one output should be shorted at a t1me 
(") Typ1cal values are at Vee= 50 V. T. = 25 oc 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter Test Conditions 

Min. Typ. Max. 

tPLH Propagat1on Delay. 17 27 fig. 1 
tPHL Clock to Output 18 27 

tPHL Propagat1on Delay, I 18 27 fig 1 Vee =5.0 V 
MR to Q Output 

fMAX Max1mum Input Clock 30 40 

I 
fig 2 I Frequency 

v 

~ 
mA 

mA 

mA ! 

mA 

Unit 

ns 

-
ns 

IMHz" 
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T74LS273 

AC SET·UP REQUIREMENTS: TA = 25 'C 

Symbol Parameter 
Min. 

tw(CP) Minimum Clock Pulse Width 20 

Is Set-up Data to Clock 20 
(high or low) 

th Hold Time, Data to Clock 5 
(high or low) 

tree Recovery Time 25 

twMR Minimum MR Pulse W1dth 20 

DEFINITION OF TERMS : 
SET-UP TIME (ts)- is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 
HOLD TIME (th)- is defined as the minimum time fol­
lowing the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in 
order to ensure continued recognition. A negative 

AC WAVEFORMS 

Limits 
Test Conditions Unit 

Typ. Max. 

fig. 1 ns -
fig. 1 ns 

-
fig. 1 Vee =5.0 V ns 

-
fig. 2 ns 

-
fig 2 ns 

HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 

RECOVERY TIME (tree)- is defined as the minimum 
time required between the end of the reset pulse and 
the clock transition from LOW to HIGH in order to 
recognize and transfer HIGH Data to the a outputs. 

Figure 1 :Clock to Output Delays, Clock Pulse Width, Frequency, Set-Up and Hold Times Data to Clock. 

a ______ _..-l-•n 
• The shaded areas IndiCate when the mput IS perm1tted to change tor predictable output performance 

Figure 2 :Master Reset to Output Delay, Master Reset Pulse Width, and Master Reset Recovery Time. 

~/ 
• The shaded areas 1nd1Cate when the Input IS permrtted to change for prediCtable output performance 
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DESCRIPTION 
The T74LS279 is a high speed QUAD SET-RESET 
LATCH fabricated in LOW POWER SCHOTIKY 
technology. 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS279 

QUAD SET - RESET LATCH 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

C1 
(PlastiC Ch1p Carner) 

ORDER CODES : 
T74LS279 01 T74LS279 C1 
T74LS279 81 T74LS279 M1 

CHIP CARRIER 

910111213 

NC = No ln1emal Connec1oon 
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T74LS279 

LOGIC DIAGRAMS 

TRUTH TABLE 

51 

L 
L 
X 
H 
H 

L = LOW Vottage Level 
H =HIGH Voltage Level 
X = Don't Care 

l(-0109 

INPUTS 

52 

L 
X 
L 
H 
H 

L[-0110 

OUTPUT 
R (Q) 

L h 
H H 
H H 
L L 
H No Change 

h =The output IS HIGH as long ass, or s, 1s LOW ~ all1nputs go HIGH Simultaneously, the output state IS 1ndeterm1ntate, othei'Wise, 11 follows 
the Truth Table. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 
v, Input Voltage, Applied to Input -0.5to15 v 
Vo Output Voltage, Applied to Output -05to10 v 
I, Input Current, Into Inputs - 30 to 5 mA 

lo Output Current, Into Outputs 50 mA 
Stresses 1n excess of those listed under· Absolute Max1mum Ratings" may cause permanent damage to the device. Th1s IS a stress ranng only 
and functional operanon of the deVICe at these or any other oondrt10ns 1n excess of those 1nd1cated 1n the operanonal sections of this specifica­
tion 1s not 1mplied Exposure to absoiLrte max1mum ranng oondrtlons for extended penods may affect device reliabtlrty. 

GUARANTEED OPERATING RANGE 

Part Numbers Temperature 

T74LS279XX 0 °C to+ 70 °C 
XX = package type 
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T74LS279 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition Unit I 

Min. Typ. (*) Max. (note 1) i 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All input 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Input 

Vco Input Clamp Diode Voltage . 0.65 . 1.5 Vee= MIN, hN = ·18 mA v 

VoH I Output HIGH Voltage 
I 

2.7 3.4 Vee = MIN, loH = · 400 11A v 
! V1N = V1H or v,L per Truth Table 

VoL I Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN v I 

i IOL = 8.0 mA 
v,N = v,H or v,L -v ! 0.35 0.5 per Truth Table 

hH ! Input HIGH Current 20 Vee= MAX, V1N = 2.7 V llA I 
0.1 Vee = MAX. V1N = 7.0 V mA 

ilL Input LOW Current · 0.4 I Vee = MAX, V1N = 0.4 V mA 

los Output Short Circuit Current 1 . 20 . 100 Vee = MAX, V1N = 0 V mA 
I 

(note 2) 

Icc Power Supply Current ! 3.8 7.0 Vee= MAX . mA 
Notes : 1. For condobons shown as MIN or MAX, use the appropnate value speafied urder guaranteed operat1ng cord1bons for the devo:e type. 

2. Not more that one output should be shorted at a bme. 
(') Typical values are at Vee~ 50 V, TA ~ 25 oc 

AC CHARACTERISTICS : T A = 25 'C (see page 576 for AC test circuit and waveforms) 

Symbol Parameter 
Limits 

Conditions Test Unit 
Min. Typ. Max. 

tPLH _Eropagat1on Delay, 12 22 
Vee = 5.0 V 

ns 
tPHL S to Output 13 21 

-
tPHL .E_ropagation Delay, 15 27 CL ~ 15 pF ns 

R to Output 
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T74LS280 

9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 

• GENERATES EITHER ODD OF EVEN PARITY 
FOR NINE DATA LINES 

• CASCADABLE FOR n-BIT 
• TYPICAL DATA TO OUTPUT DELAY OF ONLY 

33ns 
• CAN BE USED TO UPGRADE SYSTEMS 

USING MSI PARITY CIRCUITS 
• TYPICAL DISSIPATION = 80 mW 

DESCRIPTION 
The T74LS280 is a (universal) 9-Bit Odd-Even 
Parity Generator/Checker. It is composed of 
odd/even outputs to facilitate either odd or even 
parity. By cascading, the word length can be easily 
expanded. The LS280 has no expander input im­
plementation, but the corresponding function is sup­
plied by an input at pin 4 and the absence of any 
connection at pin 3. This configuration allows the 
LS280 to be a replacement for the LS180 which 
results in improved performance. The LS280 has 
buffered inputs to reduce the drive requirements to 
onee LD unit load. 

FUNCTION TABLE 

Number of Inputs a 

Thru 1 that are High 

0,2,4, 6,8 
1,3,5, 7,9 

H s HIGH Voltage Level 
L = LOW Voltage Level 

September 1988 

Outputs 

l: EVEN l: ODD 

H l 
l H 

81 
(Plastic Package) 

D1 
(Ceramtic Package) 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS280 01 T74LS280 C1 
T74LS280 81 T74LS280 M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

NC 

NC 

NC 

CHIP CARRIER 

IM!li.:~- ... 1'(-GQ 

NC = No Internal Connection 
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T14L5280 

FUNCTIONAL BLOCK DIAGRAM 

Vee= P1n 16 
GND = P1n 8 
( ) = P1n numbers 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

VI Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

l1 Input Current, Into Inputs 

Ia Output Current, Into Outputs 

Value Unit 

-0.5 to 7 v 
-0.5to15 v 
- o to 10 v 
-30 to 5 rnA 

50 rnA 

Stresses on excess of those losted "Absolute Maxomum Rabngs" may cause permanent damage to the devoce. Th1s IS a siSress ra11ng only and 
funcbonal operabon of the devoce at these or any other condobons on excess of those ondocated on the operabonal secbons of th1s specoficatoon IS 

not omphed. Exposure to absolute maxomum rating condobons for extended periods may affect devoce reliabiloty. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS280XX 4.7s v I s.o v I s.2s v 0°Cto+70°C 
XX = package type. 
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T74LS280 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Treshold v 
Voltage for all Input 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Treshold v 
Voltage for all Input 

Veo Input Clamp Diode Voltage . 0.65 . 1.5 Vee= MIN, liN= -18 mA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = · 400 1J.A v 

V1N = V1H or V1L per Truth Table 

VOL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN v 
V1N = V1H or V1L r---

0.35 0.5 loL = 8.0 mA per Truth Table v 

I1H Input HIGH Current 20 Vee= MAX, V1N = 2.7 V IJ.A 
0.1 Vee = MAX, V1N = 7.0 V mA 

ilL Input LOW Current . 0.4 Vee = MAX, V1N = 0.4 V mA 

los Output Short Circuit Current . 20 -100 Vee= MAX mA 
(note 2) 

Icc Power Supply Current 27 Vee= MAX mA 
Notes 1. For Cond1t1ons shown as MIN or MAX,use the appropnate value spec1f1ed under guarantee operatmg range. 

2. Not more than one output should be shorted at a time. 
(•) Typical values are at Vee~ 50 V, TA ~ 25 ·c 

AC CHARACTERISTICS : T A = 2 5 'C 

Symbol 
Limits 

Parameter Test Conditions Unit 
Min. Typ. Max. 

tPLH Propagation Delay, 33 50 
Vee= 5.0 V Input not under test at 

ns 
tPHL I EVEN 29 45 o.v 1--
tPHL Propagation Delay, 23 35 CL = 15 pF ns 
tPLH IODD 31 50 
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r.== SGS·ntOMSON ... "!I IK'AJO©~@~[!J~©'[]'~@[R!]O©~ T74LS283 

4-BIT BINARY FULL ADDER WITH FAST CARRY 

DESCRIPTION 
The T74LS283 is a high speed 4-bit Binary Full 
Adder with internal carry lookahead. It accepts two 
4-bit binary words (A1 - A-4, 81 - E4) and a Carry Input 
(CIN). It generates the binary Sum outputs (S1 - S4) 
and the Carry Output (Cour) from the most sig­
nificant bit. The LS283 operates with either active 
HIGH or active LOW operands (positive or negative 
logic). 

PIN NAMES 

A1-A4 
81-84 
CIN 

I1-I4 

CouT 

OPERAND A INPUTS 
OPERAND 8 INPUTS 
CARRY INPUTS 
SUM OUTPUTS 
CARRY OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS283 D1 T74LS283 C1 
T74LS283 81 T74LS283 M1 

CHIP CARRIER 

rG...i~ ~rG 

18 A, 

I, 17 I, 
16 NC 

A, 15 A,. 

B, 14 B, 

9 10 11 12 13 

NC ~ No Internal Connecllon 
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T74LS283 

LOGIC SYMBOL AND LOGIC DIAGRAM 

53 14126 2 1511 

4 1 13 10 

VCC=Pin 16 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - 0.5 to 7 v 

v, Input Voltage, Applied to Input - 0.5 to 15 v 

Vo Output Voltage, Applied to Output - 0.5 to 10 v 

I, Input Current, Into Inputs - 30 to 5 mA 

lo Output Current, Into Outputs 50 mA 

Stresses 1n excess of those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the device Th1s is a stress rating only and 
funcllonal operabon of the device at these or any other condij1ons in excess of those 1nd1cated 1n the operabonal secbons of th1s specificabon IS not 
Implied. Exposure to absolute max1mum rating conditions for extended penods may affect device rehab1hty 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage Temperature 
Min. I Typ. I Max. 

T74LS283XX 4.7s v I s.o v I s.2s v 0 °C to+ 70 °C 
XX = package type 

2/4 
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T74LS283 

FUNCTIONAL DESCRIPTION 

The LS283 adds two 44>its binary words (A plus B) the sum outputs (E1 -1:4) and outgoing carry (Cour) 
plus the incoming carry. The binary sum appears on outputs. 

C1N + (A1 + B1) + 2(A2 + B2) + 4(AJ + 83) + 8(A4 + B4) ~ I1 + 2 I2 + 4 I3 +a 14 + 16 Cour 

Where :(+)=plus 

Due to the symmetry of the binary add function the 
LS283 can be used with either all input and outputs 
active HIGH (positive logic) or with all inputs and out-

puts active LOW (negative logic). Note that with ac­
tive HIGH inputs, Carry In can not be left open, but 
must be held LOW when no carry in is intended. 

Example: 

c,N A, A2 A3 A4 e, B2 B3 B4 I1 I2 L3 L4 
Logic Levels 

Active HIGH 

Active LOW 

(10+9~ 19) 
(carry+5+6~ 12) 

L L 

0 0 

1 1 

H L H 

1 0 1 

0 1 0 

H L L H H H L 

1 0 0 1 1 1 0 

0 1 1 0 0 0 1 

lnterchangmg Inputs of equal we1Qht does not affect operat1on, thus c.,, A,, 8,, can be arbrtranly aSSigned to ptns 7, 5, or 3 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1} 

v,H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
tor All Input 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
tor All Input 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 !!A 
v,N = v,H or v,l per Truth Table 

VoL Output LOW Voltage 0.25 04 loL = 4.0 mA I Vee = MIN 
--- I v,N = v,H or v,l 

0.35 0.5 loL = 8.0 mA per Truth Table 

IIH Input HIGH Current Vee = MAX, V1N = 2.7 V 
c,N 20 
Any A orB 40 

GiN 0.1 Vee= MAX, V1N = 7.0 V 
Any A orB 0.2 

hL Input LOW Current Vee = MAX, V1N = 0.4 V 
C1N - 0.4 
Any A orB -0.8 

los Output Short Circuit Current -20 -100 Vee = MAX, V1N = 0 V 
(note 2} 

Icc Power Supply Current 22 39 Vee = MAX, All Inputs 0 V 
19 34 Vee = MAX, A Input 4.5 V 

Notes : 1. Cond1t1ons for testmg, not shown 1n the Table, are chosen to guarantee operat1on under "worst case" cond1t1ons 
2. Not more than one output should be shorted at a t1me 
(") Typical values are at Vee~ 50 V, TA ~ 25 oc. 

L 

0 

1 

CouT 

H 

1 

0 

Unit 

v 

v 

v 

v 

v 
1------

v 

!!A 

mA 

mA 

mA 

mA 
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T74LS283 

AC CHARACTERISTICS : T A = 25 'C 

Symbol Parameter 

tPLH Propagation Delay, C1N Input to 
tPHL Any I Output 

tPLH Propagation Delay, Any A or B 
tPHL Input to I Outputs 

tPLH Propagation Delay, C1N Input 
tPHL to Cour Output 

tPLH Propagation Delay, Any A or B 
tPHL Input to Cour Output 

AC WAVEFORMS 

Figure 1. 

S(-001o1 

414 

446 

Min. 

Limits 
Test Conditions Unit 

Typ. Max. 

16 24 ns 
15 24 

r---
15 24 ns 
15 24 Vcc=5.0V 

CL=15pF r---
11 17 Figures 1 and 2 ns 
11 22 r---
11 17 ns 

12 17 

Figure 2. 

SC-001.1 



• CORNER POWER PIN VERSION OF THE LS90 
ANDLS93 

• LOW POWER CONSUMPTION ... TYPICALLY 
45mW 

• HIGH CUNT RATES ... TYPICALLY SOMHZ 
• CHOICE OF COUNTING MODES ... BCD, BI­

QUINARY, BINARY 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T7 4LS290 and T7 4LS293 are high-speed 4-bit 
ripple type counters partitioned into two sections. 
Each counter has a divide-by-two section and either 
a divide-by-five (LS290) or divided-by-eight (LS293) 
section which are triggered by a HIGH-to-LOW tran­
sition on the clock inputs. Each section can be used 
separately or tied together (Q to CP) to form BCD, 
Bi-quinary, or Modulo-16 counters. Both of the 
counters have a 2-input gated Master Reset 
(Clear), and the LS90 also has a 2-input gated 
Master Set (Preset 9). 

PIN CONNECTION (top view) 

T74LS290 
T74LS293 

LS290-DECADE COUNTER 
LS293-4-BIT BINARY COUNTER 

B1 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LSXXXi9LSXXX C1 
T74LSXXX7liLSXXX M1 

DUAL IN LINE 
LS290 LS293 

September 1988 1/8 
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T7 4LS290/T7 4LS293 

PIN NAMES 

CPa 

CP1 

CLOCK (active LOW going edge) 
INPUT TO + 2 SECTION 
CLOCK (active LOW going edge) 
INPUT TO + 5 SECTION 
(LS290) 
CLOCK (active LOW going edge) 
INPUT TO + 8 SECTION 
(LS293) 
MASTER RESET (clear) INPUTS 
MASTER RESET (preset-9 
LS290) INPUTS 
OUTPUT FROM - 2 SECTION 
OUTPUTS FROM - 5 & - 8 
SECTIONS 

CHIP CARRIER 

18 

NC 17 

o., 16 

NC 15 

0., 14 

9 10 11 12 1l 

pc.om 
';! ';! 8J 

NC = No Internal Connecllon 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, for CP 

Vo Output Voltage, Applied to Output 

lr Input Current, into Inputs 

lo Output Current, into Outputs 

';! u ';! t:r£ 
z > :0:: 

NC 18 

Nt 17 

o., 16 

NC 15 

o., 14 

9 10 11 12 1l 

u ';! z 

Value Unit 

-0.5 to 7 v 
- 0.5 to 5.5 v 
-0.5 to 10 v 
-30 to 5 rnA 

50 rnA 

Stresses in excess of those listed under "Absolute Maxrmum Ratrngs" may cause permanent damage to the devrce. Thrs rs a stress ra!Jng only and 
functional operation of the device at these or any other oondrtrons rn excess of those indocated rn the operabonal sectrons of thrs specificabon is not 
implied Exposure to absolute maximum rabng oondrtrons for extended penods may affect devrce reliabrhty 

GUARANTEED OPERATING RANGE 

Part Numbers 

T74LS290/293XX 
XX = package type 

2/8 
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Supply Voltage 

Min. I Typ. I Max. 

4.75 v I 5.o v l 5.25 v 

Gi SGS·niCJMSON ':"/I lliiDCII©IUC'IJ'IIIIl!IIDCS 

Temperature 

0°Cto+70°C 



LOGIC DIAGRAMS 

LS290 

~, (1~1'----+---+-_.~------+-------~~ 
HR, 
HR2 

riio 1 

CP, 

HR1 

1.!lc 

111 

121 

HR2 1131 

Vee= P1n 14 
GND= P1n 7 
() = Pm numbers 

a.l91 

J a.- J 

(p r< (p 

K_Ca_ ii. K 

y 

191 

lSI a, 

LS293 

a.-

~ 

ii 
Co 
r 

lSI 
a, 

J 

CP 

K 
Co 
r 

141 az 

a.~ 
I 

ii 

141 

T7 4 LS290/T7 4LS293 

LC-1104 

J a.-

(p 

K ii 
Co 
'( 

LC-0103 
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T7 4LS290/T7 4LS293 

LOGIC SYMBOL 

LS290 LS293 

3 

10 10 

11 11 

12 13 9 s 4 8 

Vee= Pm 14 
GND= P1n? 13 12 9 5 4 8 

FUNCTIONAL DESCRIPTION 
The LS290 and LS293 are 4-bit ripple Decade, and 
4-bit Binary counters respectively. Each device 
consists of four master/slave flip-flops wich are in­
ternally connected to provide a divide-by-two sec­
tion and divide-by-five (LS290) or divide-by-eight 
(LS293) section. Each section has a separate clock 
input which initiates state changes of the counter on 
the HIGH-to-LOW clock transition. State changes of 
the 0 outpouts do not occur simultaneously be­
cause of internal ripple delays. Therefore, decoded 
outpout signals are subject to decoding spikes and 
should not be used for clocks or strobes. The Oo out­
pout of each device is designed and specified to 
drive the rated fan-out plus the CP1 input of device. 

A gated AND asynchronous Master Reset 
(MR1.MS2) is provided on both counters wich over­
rides the clocks and resets (clears) all the flip-flops. 
A gated AND asynchronous master Set (MS1.MS2) is 
provid on the LS290 which overrides the clocks and 
the MR inputs and sets the ouptuts to nine (HLLH). 

Since the outpout from the devide-by-two section is 
not internally connected to the succeding stages, 
the devices may be operated in various counting 
modes: 

LS290 

A. BCD Decade (8421) Counter-the CP.1. input 
mus tbe externally connected to the Oo out­
pout. The CPo input receives the incoming 
count and BCD count sequence is produced. 

4/8 
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B. Symmetricel Bi-quinary Divide-By-Ten 
Counter -The 03 outpout must be externally 
connected to the CPoJ!!put. The input count 
is then applied to the CP1 input and a divide­
by-ten square is obtenaidat outpout Oo. 

C. Divide-By-Two and Divide-By-Five Counter­
No external interconnections are required. 
The first flip-flop is used as a bin~ element 
for the divide-by-two functions (CPo as the 
input and Oo as the-outpout). The CP1 input 
is used to obtain binary divide-by-five opera­
tion at the 03 outpout. 

LS293 

A. 4-Bit Ripple Counter-The outpout Oo must be 
externally connected to input CP1 The input 
count pulses are applied to 1nput CPo. Simul­
taneous division of 2, 4, 8, and 16 are per­
formed at the Oo, 01, 02, and Q3 outpouts as 
shown in the truth table. 

B. 3-Bit Ripple Counter-The input count pulses 
are applied to input CP1. Simultaneous fre­
quency divisions of 2, 4, and 8 are available 
at the Oo, 01, 02, and 03 outpouts. Inde­
pendent us of the first flip-flop is available if 
the reset function coincides with reset of the 
3-bit ripple-through counter. 



BCD COUNT SEQUENCE LS290 

Count 
Output 

Co c1 c2 c3 

0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

Note : Output 0o IS Connected to Input CP1 for BCD Count. 

TRUTH TABLE LS293 

Count 
Output 

Co c1 

0 L L 
1 H L 
2 L H 
3 H H 
4 L L 
5 H L 
6 L H 
7 H H 
8 L L 
9 H L 
10 L H 
11 H H 
12 L L 
13 H L 
14 L H 
15 H H 

Note : Output 0o os Connected to Input CP1 

H = HIGH Voltage Level 
L = LOW Vottage Level 
X = Don't Care 

c2 c3 

L L 
L L 
L L 
L L 
H L 
H L 
H L 
H L 
L H 
L H 
L H 
L H 
H H 
H H 
H H 
H H 

T74LS290/T74LS293 

MODE SELECTION LS290 

Reset/Set Inputs Outputs 

MR1 MR2 MS1 MS2 Co c1 c2 c3 

H H L X L L L L 
H H X L L L L L 
X X H H H L L H 
L X L X Count 
X L X L Count 
L X X L Count 
X L L X Count 

MODE SELECTION LS293 

Reset Inputs Outputs 

MR1 MR2 Co c1 c2 c3 

H H L L L L 
L H Count 
H L Count 
L L Count 
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T7 4LS290/T7 4LS293 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
(note 1) Min. Typ.(*) Max. --t-----

ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Inputs 

V1L Input LOW Voltage 08 Guaranteed Input LOW Voltage 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 ~tA 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0 25 04 loL=40mA Vee= MIN, 

0.35 0.5 
V1N = V1H or V1L 

IOL = 8.0 mA per Truth Table 

hH Input HIGH Current Vee = MAX, V1N = 2 7 V 
MS, MR 20 
CPo 40 
CP1 (LS290) 80 
CP1 (LS293) 40 

MS,MR 0.1 Vee = MAX, V1N = 5.5 V 
CPo 0.2 
CP1 (LS290) 0.4 
CP1 (LS293) 0.2 

hL Input LOW Current Vee = MAX, V1N = 0.4 V 
MS,MR -0.4 
CPo -2.4 
CP1 (LS290) -3.2 
CP1 (LS293) -1.6 

los Output Short Circu1t Current -20 -100 Vee = MAX. Vour = 0 V 
(note 2) 

Icc Power Supply Current 9 15 Vee= MAX 

Notes : 1 Cond1t1ons for testmg, not shown 1n the Table, are chosen to guarantee operatiOn under "worst case" cond1!10ns 
2 Not more than one output should be shorted at a t1me 
(") Typ1cal values are at Vee= 50 V, TA = 25 ·c 

AC SET-UP REQUIREMENTS: TA = 25 °C, Vee= 5.0 V 

Limits 
Symbol Parameter LS290 LS293 Note 

Min. Max. Min. Max. 
-~ 

tw CPo Pulse Width 15 15 F1g. 1 
·--

tw CP1 Pulse Width 30 30 Fig 1 

tw MR Pulse Width 30 30 F1g. 2 --
tw MS Pulse Width 30 ~_2,3 

tree Recovery T1me MR to CP 25 25 F1g. 2 

tree Recovery T1me MS to CP 25 Fig. 2, 3 

v 

v 

v 
v 

v 
-

v 

ItA 

rnA 

rnA 

rnA 

mA 

Units 

--

ns 

RECOVERY TIME (tmc) - 1s defined as the m1mmum bme mqu11ed between the end of the reset pulse and the clock trans1bon from HIGH to LOW 1n 
order to recogn1ze and transfer HIGH data to Q output 
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AC CHARACTERISTICS : T A = 25 oc 

Symbol Parameter 

fMAX CP0 Input Count Frequency 

fMAX CP1 Input Count Frequency 

lplH Propagation Delay, 

lpHL CP0 Input to 0 0 Output 

lplH Propagation Delay, 

lpHL CP1 Input to 0 1 Output 

lplH Propagation Delay, 
lpHL CP1 Input to 0 2 Output 

lplH Propagation Delay, 
lpHL CP1 Input to 0 3 Output 

lplH Propagation Delay, 
lpHL CP0 Input to 0 3 Output 

lplH MS Input to 0 0 and 0 3 

Outputs 

lpHL MS Input to 0 1 and 0 2 

Outputs 

lpHL MR Input to any Output 

AC WAVEFORMS 

Figure 1. 

*CP 

0. 

T74LS290/T74LS293 

Limits 

LS290 LS293 Test Conditions Unit 

Min. Max. Min. Max. 

32 32 Fig. 1 MHz 

16 16 Fig. 1 MHz 

16 16 Fig. 1 ns 
18 18 

16 16 ns 
21 21 

32 32 ns 
35 35 Vee= 5.0 V 
32 51 CL=15pF ns 
35 51 

48 70 ns 
50 70 

30 Fig. 3 ns 

40 Fig. 2 ns 

40 40 F1g. 2 ns 

SC-1050 

• The number of the Clock Pulse ReqUired between the IP"- and"''" measurements can be deterrmned from the Truth Table 
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T7 4LS290/T7 4LS293 

Figure 2. 

SC-OGS1 

Flgure3. 

P1S 

[P 

l.M}~ 
t3V 

a.. 0.3 \ ll590l 

St-H52 

8/8 

454 



T74LS295A 

4-BIT SHIFT REGISTER WITH 3-STATE OUTPUTS 

• FULLY SYNCHRONOUS SERIAL OR PARAL-
LEL DATA TRANSFERS 

• NEGATIVE EDGE-TRIGGERED CLOCK INPUT 
• PARALLEL ENABLE MODE CONTROL INPUT 
• 3-STATE BUSSABLE OUTPUT BUFFERS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 

DESCRIPTION 

The T74LS295A is a 4-Bit Shift Register with serial 
and parallel synchronous operating modes, inde­
pendent 3-state output buffers. The Parallel Enable 
input (PE) controls the shift-right or parallel load 
operation. All data transfer and shifting occur 
synchronously with the HIGH to LOW clock transi­
tion. 

The 3-State output buffers are controlled by an ac­
tive HIGH Output Enable input (EO). 

Disabling the output buffers does not affect the shif­
ting or loading of input data, but it does inhibit serial 
expansion. 

The LS295A is fabricated with the Schottky barrier 
diode process for high speed and is completely 
compatible with all TTL families. 

PIN NAMES 

PE 
Ds 
Po-P3 
£g_ 
CP 

Oo-03 

September 1988 

PARALLEL ENABLE INPUT 
SERIAL DATA INPUT 
PARALLEL DATA INPUTS 
OUTPUT ENABLE INPUT 
CLOCK PULSE (active LOW 
gomg edge) INPUT 
3-STATE OUTPUTS 

B1 
(PlastiC Package) , D1 

(Ceram1c Package) 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS295A D1 T74LS295A C1 
T74LS295A 81 T74LS295A M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

CHIP CARRIER 

0., 

11 NC 

16 a. 
15 NC 

14 n, 

' . , 12 13 

NC =No Internal Connecllon 
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T74LS295A 

LOGIC SYMBOL AND LOGIC DIAGRAM 

6 2 3 4 5 

Vee= Ptn 16 
GND = P1n 7 
( ) = P1n numbers 

ABSOLUTE MAXIMUM RATINGS 

9 
8 

1 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

It Input Current, Into Inputs 

lo Output Current, Into Outputs 

13 12 11 10 

l(-0070 

Value Unit 

- 0.5 to 7 v 
- 0.5 to 15 v 
-0 5 to 10 v 
- 0.5 to 30 mA 

60 mA 

Stresses 1n excess of those hsted under" Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce Th1s 1s a stress rabng only 
and funcbonal operabon of the deVIce at these or any other condrtmns 1n excess of those 1nd1cated in the operabonal secbons of th1s spec1ka­
t1on IS not 1mphed Exposure to absolute max1mum rabng cond1t1ons for extended penods may affect dev1ce rehablhty 

GUARANTEED OPERATING RANGE 
,----------- ---- ------ --~--- ------------,----- ·- ·----- ·-- -------

Part Numbers 
Supply Voltage 

Temperature 
-~ I Typ. I Max. 

T74LS295AXX 4 75 v 1 5 o v 1 5.25 v 0 °C to+ 70 °C 
XX = Package type 
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T74LS295A 

TRUTH TABLE· PRESENT OUTPUT STATES AND MODE SELECTION 

MODE SELECT- TRUTH TABLE X = Don't Care 
L = LOW Voltage Level 

OPERATING INPUTS OUTPUTS* H = HIGH Voltage Level 
MODE PE CP Ds Pn Co a, Cz Q3 Pn (Qn) = Lower case letters 1nd1cate the state of the referenced 

I L I X L qo q, q2 input (or output) one set-up time prior to the HIGH to LOW clock 
Shift Right 

I L h X H 
trans1t1on. qo q, q2 

Parallel Load h L X Pn Po P, p2 p3 I = LOW Voltage Level one set-up time prior to the HIGH to LOW 

• The Indicated data appears at the Q outputs when Eo is HIGH. 
clock trans~ion 

When Eo IS LOW, the 1nacateddata1S loaded1ntothe register, but h =HIGH Voltage Level one set-up t1me pnor to the HIGH to LOW 
the ouputs are all forced to the h1gh 1mpedance "off" state. 

FUNCTIONAL DESCRIPTION 
The LS295A is a 4-Bit Shift Register with serial and 
parallel synchronous operating modes. It has a Se­
rial (Ds) and four Parallel Data outputs (Po-P3) in­
puts and four parallei3-State output buffers (Qo-Q3). 
When the parallel Enable (PE) input is HIGH, data 
is transferred from the Parallel Data Inputs (Po-P3) 
into the register synchronously with the HIGH to 
LOW transition of the Clock (CP). When the PE is 
LOW, a HIGH to LOW transition on the clock trans­
fers the serial data on the Ds input to register Oo, and 
shifts data from Oo to 01, 01 to 02 and 02 to OJ. The 
input data and parallel enable are fully edge-trig­
gered and must be stable only one set-up time 
before the HIGH to LOW clock transition. 

The 3-State Output buffers are controlled by an ac­
tive HIGH Output Enable input (Eo). When the Eo is 

HIGH, the four register outputs appear at the Oo-03 
outputs. When Eo is LOW, the outputs are forced to 
high impedance "off" state. The 3-State output buf­
fers are completely independent of the register ope­
ration, i.e. the input transition on the Eo input do not 
affect the serial or parallel data transfers of the 
register. If the outputs are tied together, all but one 
devices must be in the high impedance state to 
avoid high currents that would exceed the maximum 
rating. 

Designers should ensure that Output Enable signals 
to 3-State devices whose outputs are tied together 
are designed so there is no overlap. 
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T74LS295A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

VoH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Inputs 

VoL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA v 
VoH Output HIGH Voltage 2.4 3.4 Vee = MIN, loH = - 2.6 mA v 

VoN = VoH or VoL per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL=4mA Vee= MIN, v 
VoN = VoH or VoL r--

0.35 0.5 loL=8mA per Truth Table v 

lozH Output Off Current HIGH 20 Vee = MAX, VouT = 2.7 V j.iA 

lozL Output Off Current LOW -20 Vee = MAX, VoN = 0.5 V j.iA 

hH Input HIGH Current 20 Vee= MAX, VoN= 2.7 V j.iA 
0.1 Vee = MAX, VoN = 7.0 V mA 

hL Input LOW Current -0.4 Vee = MAX, VoN = 0.4 V mA 

los Output Short Circuit Current -20 - 100 Vee = MAX, VouT = 0 V mA 
(note 2) 

Icc Power Supply Current 14 23 Vee = MAX, Vcp = JL mA 
Output HIGH VE = 4.5 v 
Power Supply Current 14 25 Vee = MAX, Vcp = 0 V, mA 
Output HIGH VE = 0 V 

Notes: 1. Condotoons for testong, not shown on the table are chosen to guarantee operatoonunder worst case condotoons. 
2. Not more than one output should be shorted at a tome. 
(') Typocal values are at Vee= 5.0 V, TA = 25 ·c. 

AC CHARACTERISTICS : T A = 25 'C 

Symbol 
Limits 

Parameter Test Conditions Unit 
Min. Typ. Max. 

fMAX Shift Frequency 30 45 Fig. 1 MHz 

tPLH Propagation Delay, 24 30 Fig. 1 
Vee= 5.0 V 
CL = 15 pF ns 

tPHL Clock to Output 16 26 

tpzH Output Enable Time to HIGH 12 18 Figs. 4, 5 ns 
Level CL = 15 pF 

tpzL Output Enable Time to LOW 14 20 Figs. 3, 5 RL =2 kn ns 
Level 

tPLZ Output Disable Time from 17 24 Figs. 3, 5 ns 
LOW Level CL = 5 pF 

tPHZ Output Disable Time from 15 20 Figs. 4, 5 RL = 2 kQ ns 
HIGH Level 

tw(CP) Clock Pulse Width 20 Fig. 1 ns 

ts(Data) Set-up Time, Data to Clock 20 Fig. 1 ns 

ts(Data) Hold Time, Data to Clock 10 
Vee= 5.0 V 
CL = 15 pF ns 

ts(PE) Set-up Time, PE to Clock 20 Fig. 1 ns 

th(PE) Hold Time, PE to Clock 0 ns 
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DEFINITION OF TERMS 
SET-UP TIME (ts)- is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from HIGH 
to LOW in order to be recognized and transferred to 
the outputs. 
HOLD TIME (th)- is defined as the minimum time fol­
lowing the clock transition from HIGH to LOW that 

AC WAVEFORMS 

T74LS295A 

the logic level must be maintained at the input in 
order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
HIGH to LOW and still be recognized. 

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

Figure 1. 

0. 

• The data Input IS Ds for PE =LOW and P, for PE =HIGH. 

Figure 2. 

PE 

LOAD SERIAL DATA 
SHIFT RIGHT LOAD PARALLEL DATA 
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T74LS298 
QUAD 2-PORT REGISTER 

(QUAD 2-INPUT MULTIPLEXER WITH STORAGE) 

• SELECT FROM TWO DATA SOURCES 
• FULLY EDGE-TRIGGERED OPERATION 
• TYPICAL POWER DISSIPATION OF 65 mW 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS298 is a Quad 2-Port Register. It is the 
logical equivalent of a quad 2-input multiplexer fol­
lowed by a quad 4-bit edge-triggered register. A 
Common Select input selects between two 4-bit 
input ports (data sources). The selected data is 
transferred to the output register synchronously with 
the HIGH to LOW transition of the Clock input. The 

PIN NAMES 

s 
CP 

loa-Ob 

118·1b 

COMMON SELECT INPUT 
CLOCK (act1ve LOW going 
edge) INPUT 
DATA INPUTS FROM 
SOURCES 0 
DATA INPUTS FROM 
SOURCES 1 
REGISTER OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

LS298 is fabricated with the Schottky barrier diode 
process for high speed and is completely com­
patible with all TTL families. 

- -~~~,~-~;-, --
I 

81 
(Piasbc Package) 

M1 
(M1cro Package) 

01 
(Ceramic Package) 

C1 
(Plastic Chip Carner) 

ORDER CODES : 
T74LS298 01 T74LS298 C1 
T74LS298 B1 T74LS298 M1 

CHIP CARRIER 

.. 18 a.. .. 17 0.. 
NC 16 NC 

t,. 15 (1,j 

1., 14 EP 
9 10 11 12 1) 

.... 
~"' :z 

NC = No Internal ConnecMn 

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

115 
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T74LS298 

LOGIC SYMBOL AND LOGIC DIAGRAM 

Vee= Pm 16 
GND = P1n 8 

( ) = Pm numbers 

10 

n 

32419576 

15 14 13 

LC-1071 

U-Ditl 

L------------------------------------------------------------------------~ 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 
v, Input Voltage, Applied to Input -0.5 to 15 v 
Vo Output Voltage, Applied to Output -0.5 to 10 v 
I, Input Current, into Inputs -30 to 5 rnA 

lo Output Current, mto Outputs 50 rnA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce Th1s IS a stress rabng only 
and funcbonal operabon of the deVICe at these or any other cond1bons 1n excess of those IndiCated 1n the operational sections of th1s speCifica­
tion 1s not 1mpl1ed Exposure to absolute max1mum rabng cond~1ons for extended penods may affect dev1ce rellablley 

GUARANTEED OPERATING RANGE 
---,---- --

Part Numbers 
Supply Voltage ___ 

Temperature 
Min. I Typ. I Max. 

T74LS298XX 4.75 v I so v I s.2s v 0 °C to+ 70 °C 
XX = Package type 

215 
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T74LS298 

TRUTH TABLE- PRESENT OUTPUT STATES AND MODE SELECTION 

TRUTH TABLE 

Inputs Output 

s lo 11 Q 

I I X L 
I h X H 
h X I L 
h X h H 

FUNCTIONAL DESCRIPTION 
The LS298 is a high speed Quad 2-Port Register. It 
selects four bits of data from two sources (ports) un­
der the control of a Common Select input (S). The 
selected data is transferred to the 4-bit output regi­
ster synchronous with the HIGH to LOW transition 

L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 
I = LOW Voltage Level one set-up ttme prior 

to the LOW to HIGH clock transrtton. 
h = HIGH Voijage Level one set-up ttme pnor 

to the LOW to HIGH clock transttton. 

of the Clock input (CP). The 4-bit output register is 
fully edge-triggered. The Data inputs (I) and Select 
input (S) must be stable only one set-up time 
prior to the HIGH to LOW transition of the clock for 
predectable operation. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. {note 1) 

VtH Input HIGH Voltage 2.0 Guaranteed Input HIGH Treshold v 
Voltage for All Inputs 

VtL Input LOW Voltage 0.8 Guaranteed Input LOW Treshold v 
Voltage for All Inputs 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, itN = -18 rnA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 f.lA v 

VtN = VtH or VtL per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN, v 
-~- VtN = VtH or VtL -

0.35 0.5 loL = 8.0 rnA per Truth Table v 

ltH Input HIGH Current 1.0 20 Vee= MAX, VtN = 2.7 V f.lA 
0.1 Vee = MAX, VtN = 7.0 V rnA 

itL Input LOW Current -0.4 Vee = MAX, VtN = 0.4 V rnA 

los Output Short Circuit Current -20 -100 Vee = MAX, VouT = 0 V rnA 
{note 2) 

Icc Power Supply Current 13 21 Vee= MAX rnA 
Notes: 1 Condtttons for testmg, not shown 1n the table are chosen to guarantee operation under "worst case" condtttons 

2 Not more than one output should be shorted at a ttme 
(') Typtcal values are at Vee= 50 V, TA = 25 ·c. 
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T74LS298 
----------------------------------------------------

AC CHARACTERISTICS : T A = 25 oc 
Limits I 

Test Conditions Symbol Parameter I Min. 

tPLH Propaga!lon Delay. I 
I 

Clock to Output i 
I 

i 
tF'I-iL I Propaga!lon Delay. 

Clock to Output 

DEFINITION OF TERMS : 

SET-UP TIME (Is - is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 

AC SET-UP REQUIREMENTS : T A = 25 oc 

Typ. 

18 

21 

Unit 
Max. I 

27 I F•g 1 lvcc~sov ns 

i 
32 

i 
F1g 1 i Cc ~ 15 pF ns 

HOLD TIME (tn)- is defined as the minimum time fol­
lowing the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in or­
der to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 

I i I Limits 
Symbol Parameter 

I ! 

lw(H) Clock Pulse W1dth 1HIGH) I 

lw(L) Clock Pulse W1dth (LOW) I (HIGH or LOW) 

t 5 (data) Set-up T1me, Data to Clock j 
t"(data) Hold T1me. Data to Clock I 

ts(S) Set-up T1me, Select to Clock 1 

t"(SI Hold T1me, Select to Clo~ 

AC WAVEFORMS 

Figure 1. 

.. 

Test Conditions 
Min. I Typ. i Max. 

20 I 11 I FIQ 1 

2C I 11 i I 
15 i 10 I I F1g. 1 Vee ~ 5.0 V 

50 1 

25 20 i ' F1g. 2 
. 

0 -2 I 

\'-----·w _ _____.F 
The shaded areas 1nd1cate when the 1nput IS perm1tted to change for predictable output performance 
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ns 

ns 

ns 

ns 

ns 

ns 



T74LS298 
-------------------

Figure 2. 

The shaded areas 1nd1cate when the input is permitted to change for predictable output performance. 
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• INVERTED VERSION OF THE 54/74LS153 
• SEPARATE ENABLES FOR EACH MULTI­

PLEXER 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS352 is a very high speed Dual 4-lnput 
Multiplexer with Common Select inputs and in­
dividual Enable inputs for each section. It can select 
two bits data from the sources. The two buffered out­
puts present data in the inverted (complementary) 
form. 

The T74LS352 is the functional equiva-lent of the 
T74LS153 except with inverted outputs. 

PIN NAMES 

COMMON SELECT INPUTS 
ENABLE (active LOW) INPUT 
MULTIPLEXER INPUTS 
MULTIPLEXER OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS352 

DUAL 4-INPUT MULTIPLEXER 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS352 D1 T74LS352 C1 
T74LS352 81 T74LS352 M1 

CHIP CARRIER 

.;; • u 
~ z ~.4 

18 So 
17 l,o 
16 NC 

15 Ia 
14 1., 

9 10 11 12 13 

c P(-01tS 
t.f~ !i!r4'.JI 

NC = No lrrtemal Connection 
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T74LS352 

LOGIC SYMBOL AND LOGIC DIAGRAM 

Vee~ Pm 16 
GND ~ P1n8 
( ) ~ P1n numbers 

TRUTH TABLE 

Select Inputs 

So 
X 
L 
L 
H 
H 
L 
L 
H 
H 

H ~ HIGH Voltage Level 
L ~ LOW vonage Level 
X ~ Don't care 
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51 

X 
L 
L 
L 
L 
H 
H 
H 
H 

14 

2 s, 

lo. 1,. 
111 161 (51 

z. 

E 

H 
L 
L 
L 
L 
L 
L 
L 
L 

165431011121315 

9 

lz, 1.., s, s, lot. 

"' Ia 
141 13112 114 1101 11111 112 

I 

I 
I 

Inputs (a or b) 

lo 11 

X X 
L X 
H X 
X L 
X H 
X X 
X X 
X X 
X X 

l(-01172 

~E. 
rn1f1s1 

II 
I I 

LC-0105 

Ouputs 

12 13 z 
X X H 
X X H 
X X L 
X X H 
X X L 
L X H 
H X L 
X L H 
X H L 



T74LS352 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - 0.5 to 7 v 
v, Input Voltage, Applied to Input -0.5 to 15 v 
Vo Output Voltage, Applied to Output - 0.5 to 10 v 
I, Input Current, Into Inputs -30 to 5 mA 

lo Output Current, Into Outputs 50 mA 

Stresses 1n excess of those hsted under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce. This IS a stress ratJng only and 
funebonal operatiOn of the deviCe at these or any other conditions 1n excess of those indicated in the operatiOnal sectoos of th1s specdicat1on 1s not 
implied. Exposure to absolute max1mum rat1ng conditions tor extended penods may affect device reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS352XX 4.7s v 1 s.o v 1 s.2s v 0 °C to+ 70 °C 
)()( = package type. 

FUNCTIONAL DESCRIPTION 
The LS352 is a Dual 4-lnput Multiplexer. It selects 
two bits of data from up to four sources under the 
control of the common Select Inputs (So, S1). The 
two 4-input multiplexer circuits have individual ac­
tive LOW Enables (Ea. Eb) which can be used to 

strobe outputs independently. When the Enable (Ea. 
Eb) are HIGH, the corresponding outputs (Za, Zt>1 are 
forced HIGH. 
The logic equations for the outputs are shown 
below. 

--~~=-----=---------~~--------Za = Ea • (loa • S1 • So+ l1a • S1 • So+ l2a • S1 • So+ ba • S1 • So) 

~ = Eb • (lob • S1 • So+ hb • S1 • So+ l2b • S1 • So+ bb • S1 • So) 

The LS352 can be used to move data from a group vious application is a function generator. The LS352 
of registers to a common output bus. The particular can generate two functions of three variables. This 
register from which the data came would be deter- is useful for implementing highly irregular random 
mined by the state of the Select Inputs. A less ob- logic. 
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T14LS352 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Parameter 
Limits I Test Condition 

Symbol 
Min. 1 Typ. (*) I Max. (note 1) 

VtH Input HIGH Voltage 2.0 

I 
I Guaranteed Input HIGH Voltage 

for All Input 

VtL Input LOW Voltage 
I 

0.8 Guaranteed Input LOW Voltage 
for All Input 

Vco Input Clamp Diode Voltaae -0.65 -1.5 Vee= MIN, liN= -18 mA 

VoH Output HIGH Voltage 2.7 3.4 
i 

Vee = MIN, loH = - 400 J.IA 
VtN = VtH or VtL per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA 1 Vee = MIN 
1 VtN = V1H or V1L 

0.35 0.5 loL = 8.0 mA i per Truth Table 

hH Input HIGH Current 1.0 20 Vee= MAX, V1N = 2.7 V 
0.1 Vee= MAX, V1N = 7.0 V 

ilL Input LOW Current -0.36 Vee = MAX, VtN = 0.4 V 

los Output Short Circuit Current -20 -100 Vee = MAX, V1N = 0 V 
(note 2) 

Icc Power Supply Current 6.2 10 Vee= MAX .. Notes : 1. Conditions for testing, not shown on the Table, are chosen to guarantee operation under 'worst case cond1t1ons 
2. Not more than one output should be shorted at a time 

(•) Typical values are at Vee= 50 V, T. = 25 •c 

AC CHARACTERISTICS : T A = 25 "C 

Symbol Parameter 

tPLH Propagation Delay, Select to 
tPHL Output 

tPLH Propagation Delay, Enable to 
tPHL Output 

tPLH Propagation Delay, Data to 
tPHL Output 

AC WAVEFORMS 

Figure 1. 

viN 

Min. 

Your 
·~·~ 

1.3V 
·~~ 

1.3V 

SC-0009 
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Limits 
Test Conditions 

Typ. Max. 

19 29 F1g. 2 
25 38 

16 24 Fig. 1 Vee =5.0 V 
21 32 CL = 15 pF 

13 20 Fig. 2 
17 26 

Figure 2. 

13V 

sc 

Unit / 

v 

v 

v 
v 

v 
r-------v 

J.IA 
mA 

mA 

i 
mA 

mA 

Unit 

ns 

r---
ns 

r---
ns 



T74LS353 

DUAL 4-INPUT MULTIPLEXER WITH 3-STATE OUTPUTS 

• INVERTED VERSION OF T74LS253 
• SCHOTTKY PROCESS FOR HIGH SPEED 
• MULTIFUNCTION CAPABILITY 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The LSTTUMSI T74LS353 is a Dual 4-lnput Multi­
plexer with 3-state outputs. It can select two bits data 
from four sources using common select inputs. The 
outputs may be individually switched to a high im­
pedance state with a HIGH on the respective Output 
Enable (Eo) inputs, allowing the outputs to interface 
directly with bus oriented systems. It is fabricated 
with the Schottky barrier diode process for high 
speed and is completely compatible with all TTL 
families. 

PIN NAMES 

So-S, COMMON SELECT INPUTS 

MULTIPLEXER A 
Eo a OUTPUT ENABLE (active LOW} 

INPUT 
loa-13a MULTIPLEXER INPUTS 
Za MULTIPLEXER OUTPUTS 

MULTIPLEXER B 
Eob OUTPUT ENABLE (active LOW) 

INPUT 
lob-13b MULTIPLEXER INPUTS 
zb MULTIPLEXER OUTPUT 

September 1988 

81 
(Plastic Package) 

D1 
(Ceramic Package) 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS353 D1 T74LS353 C1 
T74LS353 81 T74LS353 M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

CHIP CARRIER 

NC = No Internal Connection 
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T74LS353 

LOGIC SYMBOL AND LOGIC DIAGRAM 

1 6 5 4 3 10 11 12 13 15 
I 

14- s, 

Vee= P1n 16 
GND = P1n 8 
( ) = P•n numbers 

r.. Ita 1,. 
Ill 161 151 

ABSOLUTE MAXIMUM RATINGS 

lza'J.S.S.'ob!w.lai,Ef.. 
141 13112 114 1101 1111 112 11311151 

i 

~c-Ott6 

- - ---,--- -- -- ------- - ----- -------- -- -- --------r -------------,-----, 

~yv~:ol -~u~ply ~!~~~e-~-=-=- ~a_~:~e~: ~ __ ___ __1 __ _: :a~; 7 U~it 
_v,_ ln~utVol!_~g~. ~pp!!e~t~npu!_ _ __________ ---=---~5_to 15 V 

V0 _9u~~! ~~~~~9~:_Af?P~~~~~ Output ---------------~-------=-~~_!~_0 V 
1. _!~p_u_t_C_tJrrent_c Into lnp!J~ __ f __ _ _ _::: ~0 to_:, ---~ 

~~!!'~! ~u~:'~· ~!??utput<; ' 50 rnA 
StrQsc;Ps 111 Px.cPss of those hsted Lirder "Absolute McDmm.~rr R~ttr.gs' may cause penT'Idr.t;ont damage to tne OPvtce Thts c; a stress ratmg only and 
+unclJol"'al OpPfatton of tht=~" dP'Iftce at these or any other cordttons •n exc.e~s of tnose tndiCdteo tn the operallor.dl se-ctrcns of thts spectftcattor •S not 
rmplted Expo...lJre to :t~olutl=ll maxtmum rating condl'!''{'lns rn• rxtt"nded penods may affPrt dPVtC.f' rPhabthty 

GUARANTEED OPERATING RANGE 

Part Numbers 

T74LS353XX 
XX : pac•age type 
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1 
1 Min. ;_Typ, t Max. __ _ 
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Temperature 
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T74LS353 

TRUTH TABLE 

Select Inputs 
! 

Data Inputs Output Ouput 
Enable 

So 

X 
L 
L 
H 
H 
L 
L 
H 
H 

H = HIGH Voltage Level 
L = LOW Vonage Level 
X = Don't Care 

s1 

X 
L 
L 
L 
L 
H 
H 
H 
H 

IZI = H1gh Impedance Ioiii 

lo 

I X 
! L 
I H 

X 
X 
X 
X 
X 
X 

Address 1nputs SO and S1 are common to both sect1ons 

FUNCTIONAL DESCRIPTION 

11 

X 
X 
X 
L 
H 
X 
X 
X 
X 

The LS353 contains two identical 4-lnput Multi­
plexer with 3-state outputs. They select two bits from 
four sources selected by common select inputs (So. 
S1 ). The 4-input multiplexers have individual Output 
Enable (Eoa, Eob) inputs which when HIGH, forces 
the outputs to a high Impedance (high Z) state. 

12 13 Eo z 
X X H (Z) 
X X L H 
X X L L 
X X L H 
X X L L 
L X L H 
H X L L 
X L L H 
X H L L 

The LS353 is the logic implementation of a 2-pole, 
4-position switch, where the position of the switch is 
determined by the logic levels supplied to the two 
Select Inputs. The logic equations for the outputs 
are shown below. 

Z a = E a · {I oa • S 1 . S o + I 1 a • S 1 • So + l2a · S1 · S o + ba . S1 . So) 

Z b = E b ·(I ab • S 1 ·So+ l1b • S 1 ·So+ 12b • S1 ·So+ bb. S1 . &;) 
If the outputs of 3-state devices are tied together, all 
but one device must be in the high impedance state 
to avoid high currents that would exceed the maxi­
mum ratings. Designers should ensure that Outputs 

Enable signals to 3-state devices whose outputs are 
tied together are designed so that there 1s no over­
lap. 
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T74LS353 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

I 
I 

-
Symbol Parameter 

Limits Test Condition 
Unit 

Min. Typ. (*) Max. (note 1) 
r------ --

VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 -1 5 Vee= MIN, hN = -18 rnA v 

VoH Output HIGH Voltage 2.7 3.1 Vee = MIN, loH = - 2.6 rnA v 
V1N = V1H or ViL per Truth Table 

V01. Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN v 
ViN = V1H or ViL r-

0.35 0.5 loL= 8.0 rnA per Truth Table v 

lozH Output Off Current HIGH 20 Vee= MAX, VoUT = 2.7 V, tJA 
v"E = 2.o v 

loZL Output Off Current LOW -20 Vee= MAX, VouT = 0.4 V, tJA 
v"E = 2.0 v 

hH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V tJA 
0.1 Vee= MAX, V1N = 7.0 V rnA 

hL Input LOW Current -0.4 Vee = MAX, ViN = 0.4 V rnA 

--
los Output Short Circuit Current -30 -130 Vee = MAX, V1N = 0 V rnA 

(note 2) 

Icc Supply Current rnA 
Outputs LOW 7.0 12 Vee= MAX, ViN = OV, v"E = ov 
Outputs HIGH 8.5 14 Vee= MAX, ViN = ov. Ve = 4.5V 

.. 
Notes : 1 Condot10ns for tesbng, not shown on the Table, are chosen to guarantee operabon under "wrest case" conditions 

2 Not more than one output should be shorted at a bme 
(') Typocal values are at Vee-50 V, TA- 25 'C 

AC CHARACTERISTICS : TA = 25 oc 
Limits 

Symbol Parameter Test Conditions Unit 
Min. Typ. Max. 

tPLH Propagation Delay, Data to 11 25 Fig 1 ns 
tPHL Output 13 20 -
tPLH Propagation Delay, Select to 20 45 Fig 1 ns 
tPHL Output 21 32 Vee= 5.0 V -
tpzH Output Enable Time to HIGH 11 23 FigS. 4,5 

CL- 15 pF ns 
Level -

tpzL Output Enable Time to LOW 15 23 FigS. 3,5 
ns 

Level 

tPLZ Output D1sable Time from LOW 12 27 F1gs 3,5 ns 
Level Vee= 5.0 V -

tPHZ Output Disable T1me from HIGH 27 41 Figs 4.5 
CL- 5 pF ns 

Level 
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3-STATE AC WAVEFORMS AND LOAD CIRCUIT 

Figure 1. 

Figure 3. 

SC-0010 

Figure 5. 

TO OUTPUT 
UNDER TEST 

AlL DIODES 
AHtS 1N3064 

SC-0013 

05V 

SOK<l 

I~ 
SC-0012 

Figure 2. 

Figure 4. 

SWITCHING POSITIONS 

Symbol SW1 

tpzH Open 

lpzL Closed 

tpLz Closed 

IPHZ Closed 

T74LS353 

sc 

SW2 

Clsed 

Open 

Closed 

Closed 
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DESCRIPTION 

These devices are h1gh-speed Hex Buffers w1th 3-
state outputs. They are organized as single 6-bit or 
2-biV4-bit, with inverting or non-inverting data (D) 
paths. The outputs are designed to drive 15 TTL Unit 
Loads o~ 60 Low Power Schottky loads when the 
Enable (E) is LOW. 

When the output Enable input (E) IS HIGH. the out­
puts are forced to a h1gh Impedance "off" state. If the 
outputs of the 3-state dev1ces are tied together. all 
but one device must be in the high 1mpedence state 
to avoid high currents that woud exceed the maxi­
mum ratings. Designers should ensure that Output 
Enable signals to 3-state dev1ces, whose outputs 
are tied together, are designed so there is no over­
lap. 

PIN CONNECTION (top v1ew) DUAL IN LINE 

LS365A LS366A 

CHIP CARRIER 

LS365AILS367 A 

' 10 n t1 n 

September 1988 

T74LS365A/366A 
T74LS367 A/368A 

3-STATE HEX BUFFERS 

81 
( Plashc Package l 

01 
(Ceram1c Package) 

M1 C1 
(M1cro Package) (PlastiC Ch1p Carner) 

ORDER CODES : 
T74LSXXXX 01 T74LSXXXX C1 
T74LSXXXX B1 T74LSXXXX M1 

LS367A 

LS366AILS368A 

9 10 11 tl 13 

18 

17 

16 

" 
14 

LS368A 
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T7 4LS365A/366A/367 A/368A 

TRUTH TABLES 

LS365A LS366A 
Inputs 

Output 
E1 E2 D 

Inputs 
Output 

E1 E2 D 
L L L L L L L H 
L L H H L L H L 
H X X (Z) H X X (Z) 
X H X (Z) X H X (Z) 

LS367A LS368A 

Inputs 
Output 

E D 

Inputs 
Output 

E D 

L L L L L H 
L H H L H L 
H X (Z) H X (Z) 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 
v, Input Voltage, Applied to Input -0.5 to 15 v 
Vo Output Voltage, Applied to Output 0 to 10 v 
I, Input Current, Into Inputs -30 to 5 rnA 

lo Output Current, into Outputs 50 rnA 

Stresses 1n excess of those listed "Absolute Max1mum Rabngs" may cause permanent damage to the device This IS a stress rating only and 
funcbonal operabon of the dev1ce at these or any other cond1bons m excess of those IndiCated 1n the operabonal secbons of th1s specification 1s 
nat 1mphed Exposure to absolute max1mum rabng cond1bons for extended penods may affect dev~ce rehab1hty 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage 
Temperature 

Min. I Typ. I Max. 
T7 4LS365A/366A/367 A/368AXX 4.75 v 1 s.o v 1 s 2s v 0 °C to+ 70 °C 

XX = Package type 
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T74LS365A/366A/367 A/368A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
tor All Inputs 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, I1N = -18 rnA v 
VoH Output HIGH Voltage 2.4 3.1 Vee = MIN, loH = - 2.6 rnA v 

V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL=12mA Vee= MIN, v 
V1N = V1H or V1L r---

0.35 0.5 loL= 24 rnA per Truth Tablf v 

loZH Output Off Current HIGH 20 Vee= MAX, VouT = 2.7 V J.lA 
v"E = 2.0 v 

loZL Output Off Current LOW -20 Vee = MAX, V1N = 0.4 V J.lA 
v"E = 2.0 v 

hH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V J.lA 
0.1 Vee= MAX, V1N = 7.0 V 

ilL Input LOW D Inputs -20 Vee = MAX, V1N = 0.5 V rnA 
Current Either E Input at 2 V 

-0.4 Vee = MAX, V1N = 0.4 V rnA 
Both E Inputs at 0.4 V 

E lnpu1s -0.4 rnA 

los Output Short Circuit Current -40 -225 Vee = MAX, VouT = 0 V rnA 
(note2) 

Icc Power LS365A/367A 13.5 24 Vee = MAX, V1N = 0.4 V rnA 
Supply V"E = 4.5 V f-----
Current LS366A/368A 11.8 21 rnA 

Notes : 1. For Conditions shown as MIN or MAX, use the appropnate value specified under guaranteed operat1ng oondtions for the device type. 
2. Not more than one ou1pUI should be shorted at a t1me. 
n TypiCal values are at Vee= 5.0 V, TA = 25 ·c. 

AC CHARACTERISTICS : T A = 25 "C 

Limits 

Symbol Parameter LS365A/367A LS366A/368A Test Conditions Unit 

Min. Typ. Max. Min. Typ. Max. 

tPLH Propagation Delay, 10 16 7.0 15 ns 

tPHL 9.0 22 12 18 Vee =5.0 V 

tPLH Output Enable Time 19 35 18 35 
CL = 45 pF 
RL 667 n ns 

tPHL 24 40 28 45 

tpLH Output Disable Time 30 32 Vee= 5.0 V ns 

tPHL 35 35 CL = 5.0 pF 
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T7 4LS365A/366A/367 A/368A 

AC WAVEFORMS 

Figure 1. 

Figure 3. 

4/4 
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Figure 2. 

SC-0013 

Figure 4. 



T74LS373 

OCTAL TRANSPARENT LATCH WITH 3-STATE OUTPUTS 

• EIGHT LATCHES IN A SINGLE PACKAGE 
• 3-STATE OUTPUTS FOR BUS INTERFACING 
• HYSTERESIS ON LATCH ENABLE 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 

The T7 4LS373 consists of eight latches with 3-state 
outputs for bus organized system applications. The 
flip-flops appear transparent to the data (data chan­
ges asynchronously) when Latch Enable (LE) is 
HIGH. When LEis LOW, the data that meets the set­
up times is latched. Data appears on the bus when 
the Output Enable (OE) is LOW. When OE is HIGH 
the bus outputs is in the high impedance state. 

PIN NAMES 

DATA INPUTS 
LATCH ENABLE (act1ve HIGH) INPUT 
OUTPUT ENABLE (act1ve LOW) INPUT 
OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

August 1988 

81 
(Plastic Package) 

M1 
(M1cro Package) 

01 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS373 01 T74LS373 C1 
T74LS373 B1 T74LS373 M1 

CHIP CARRIER 

0., 18 0., 

0, 17 0. 
0, 16 o, 
0, 15 0, 

0] 14 0, 

9 10 11 12 13 

CJ PC-0119 
0'~ ~ ~ct ~ 

NC = No Internal Connee110n 
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T74LS373 

LOGIC SYMBOL AND LOGIC DIAGRAM 

Vrx = P1n 20 
GND= Pin 10 
( ) = P1n numbers 

i21 

0. 

II 

(51 

0, 

ABSOLUTE MAXIMUM RATINGS 

4 7 8 13 14 17 18 

I 
o, 

~ 6 9 12 IS 16 19 

i61 

0, 

i91 

llJ 
1121 

o, 

Symbol Parameter 

Vee Supply Voltage 

VI Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

II Input Current, Into Inputs 

Ia Output Current, Into Outputs 

i151 

Cis 

1161 

0. 

Value 

-0.5 to 7 

i191 

Gr 
L[-1 .. 1 

-0.5tot5 

-0.5to10 

- 30 to 5 

50 

Unit 

v 
v 
v 

mA 

mA 

Stresses 1n excess of those listed under "Absolute Maximum Ra!Jngs" may cause permanent damage to the deviCe. This 1s a stress rating only and 
funcbonal operabon of the device at these or any other condrt1ons 1n excess of those IndiCated 1n the operabonal secbons of th1s specrlicabon 1s not 
1mplied. Exposure to absolute max1mum rabng condrt10ns for extended penods may affect deVIce rel1abi11ty 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperatllf!e 
Min. I Typ. I Max. 

T74LS373XX 4.75 v J 5.0 v J 5.25 v o °C to+ 70 °C 
XX = package type. 

2/5 

482 



T74LS373 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed input LOW Voltage 
for All Inputs 

Vco Input Clamp Diode Voltage ·0.65 ·1.5 Vee= MIN, hN = ·18 rnA 

VoH Output HIGH Voltage 2.4 3.1 Vee = MIN, loH = · 2.6 rnA 
V1N = V1H or V1L per Truth Table 

VOL Output LOW Voltage 0.25 0.4 loL = 12 rnA J Vee= MIN, 
I V1N = V1H or V1L 

0.35 0.5 loL = 24 rnA per Truth Table 

lozH Output Off Current HIGH 20 Vee = MAX, VoiiT = 2.7 V 
VE = 2.0 V 

loZL Output Off Current LOW ·20 Vee = MAX, VouT = 0.4 V 
VE = 2.0 V 

hH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 

Input HIGH Current at MAX 0.1 Vee = MAX, V1N = 7.0 V 
Input Voltage 

hL Input LOW Current . 0.4 Vee = MAX, V1N = 0.4 V 

los Output Short Circuit Current ·30 ·130 Vee = MAX, VOIIT = 0 V 
(note2) 

Icc Power Supply Current Output 24 40 Vee = MAX, V1N = 0 V 
Off Ve = 4.5 V 

Notes : 1. Conditions for testing, not shown in the Table. are chosen to guarantee operation under "wrost case" conditions 
2. Not more than one output should be shorted at a ~me. 
(") Typocal values are at Vee= 5.0 V, T. = 25 •c. 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter Test Conditions 

Min. Typ. Max. 

tPLH Propagation Delay, Data to 12 18 Fig. 1 
tPHL Output 12 18 

tPLH Propagation Delay, Clock or LE 20 30 Fig. 1 
tPHL to Output 18 30 Vee =5.0 V 

CL =45 pF 
tpzH Output Enable Time to HIGH 15 28 Figs. 3,4 RL =667 n 

Level 

tpzL Output Enable Time to LOW 25 36 Rgs. 2,4 
Level 

tPLZ Output Disable Time from LOW 15 25 Figs. 2,4 
Vee =5.0 V Level 
CL = 5 pF 

tPHZ Output Disable Time from HIGH 12 20 Figs. 3,4 RL = 667 0 
Level 

Unit 

v 

v 

v 
v 

v 
-

v 

IJA 

IJA 

IIA 
rnA 

rnA 

rnA 

rnA 

Unit 

ns 

f---
ns 

f---
ns 

f---
ns 

ns 

-
ns 
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T74LS373 

AC SET-UP REQUIREMENTS : T A= 25 'C 

Limits 
Symbol Parameter 

Min. Typ. 

tsD Set-up T1me Data to Negat1ve 5 
G01ng LE 

thO Hold Time Data to Negative 20 
Going LE 

twLE Mimmum LE Pulse Width HIGH 15 
to LOW 

DEFINITION OF TERMS 
SET-UP TIME (ts) is defined as the minimum time 
required for the correct logic level to be present at 
the logic input toLE transition from HIGH to LOW in 
order to be recognized and transferred to the out­
puts. 

AC WAVEFORMS 

Figure 1 . 

J, 

Figure 2. 

4/5 
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Test Conditions Unit 
Max. 

F1g. 1 ns 

f--

Vee =50 V 
ns 

f--
ns 

HOLD TIME (th) is defined as the minimum time fol­
lowing LE transition from LOW to HIGH that the logic 
level must be maintained at the input in order to en­
sure continued recognition. 

Figure 3. 



AC LOAD CIRCUIT 

Figure 4. 

TO OUTPUT --TEST ... 

ALLIIIIIIES 
ARE-

I~ 

F 
\ s~~ .. ~ -. -. 

l~ 
SC-4112 

T74LS373 

SWITCHING POSITIONS 

Symbol SW1 SW2 

tpzH Open Closed 

lpZL Closed Open 

IPLZ Closed Closed 

lpHZ Closed Close 

5/5 
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T74LS374 

OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUTS 

• EDGE-TRIGGERED D-TYPE INPUTS 
• BUFFERED POSITIVE EDGE-TRIGGERED 

CLOCK 
• 3-STATE OUTPUTS FOR BUS ORIENTED AP­

PLICATIONS 
• HYSTERESIS ON OUTPUT ENABLE INPUT TO 

IMPROVE NOISE MARGIN 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T7 4LS37 4 is a high-speed, low-power Octal D­
type Flip-Flop featuring separate D-type inputs for 
each flip-flop and 3-state outputs for oriented appli­
cations. A buffered Clock (CP) and Output Enable 
(OE) are common to all flip-flops. 

PIN NAMES 

DATA INPUTS 
CLOCK {active HIGH gomg edge) INPUT 
OUTPUT ENABLE (act1ve LOW) INPUT 
OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
(Plastic Package) 

M1 
{Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS374 D1 T74LS374 C1 
T74LS374 Bl T74LS374 Ml 

CHIP CARRIER 

9 10 11 12 1) 

NC = No Internal Connection 
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T74LS374 

LOGIC SYMBOL AND LOGIC DIAGRAM 

VCC=Pin20 
GND=Pm10 
( ) = Pm numbers 

121 
a, 

151 
0, 

ABSOLUTE MAXIMUM RATINGS 

11 

161 

ll, 

Symbol Parameter 

Vee Supply Voltage 

VI Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

3 4 7.13141718 

256912151619 

191 
0, 

1121 
a, 

1151 

0, 
1161 

a, 

Value 

-05to+7 

-0.5 to+ 15 

-0.5 to+ 10 

-30 to+ 5 

50 

1191 
(h lr-Dm 

Unit 

v 
v 
v 

mA 

mA 

Stresses 1n excess of those l1sted under "Absolute Max1mum Rabngs" may cause permanent damage to the deviCe 
This IS a stress rafing only and funclional operafion oft he deviCe at these or any other condmons 1n excess of those indicated 1n the operabonal sectJons 
of this speclficafion 1s not 1mphed Exposure to absolute max1mum rat1ng condmons for extended penods may affect dev1ce rehabthty 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS374XX 4.7s v I s.o v I 5.25 v o °C to+ 70 °C 
XX = package type 
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T74LS374 

TRUTH TABLE 

Dn CP 

H I 

L I 

OE 

L 

L 

Cn 

H 

L 
H = HIGH Voltage Level 
L = LOW Vo~age Level 
X = Don't Care 

X X H z· (Z) = High Impedance 
• Note . Contents of fl1p-flops unaffected by the state of the Output Enable 1nput (OE). 

FUNCTIONAL DESCRIPTION 
The LS374 consist of eight edge-triggered flip-flops 
with individual D-type inputs and 3-state true out­
puts. The Clock and Output Enable are common. 
The eight flip-flops will store the state of their in­
dividual D inputs that meet the set-up and hold time 
requirements on the LOW-to-HIGH Clock (CP) tran-

sition. With the Output Enable (OE) LOW, the con­
tents of the eigh.!..!!!P-flops are refected on the out­
puts. When the OE is HIGH, the outputs go to the 
high impedance state. Operation of the OE input 
does not affect the state of the flip-flops. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Inputs 

Veo Input Clamp Diode Voltaoe -0.65 - 1.5 Vee- MIN. hN- -18 mA 

VoH Output HIGH Voltage 2.4 3.1 Vee = MIN, loH = - 2.6 mA 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 12 mA Vee= MIN, 
v,N = VIH or VIL 

0.35 0.5 loL = 24 mA per Truth Table 

lozH Output Off Current HIGH 20 Vee = MAX, VouT = 2.7 V 
Ve = 2.0 V 

lozL Output Off Current LOW -20 Vee = MAX, VouT = 0.4 V 
Ve = 2.0 V 

I1H Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 

Input HIGH Current at MAX 0.1 Vee = MAX, V1N = 7.0 V 
Input Voltage 

hL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V 

los Output Short Circuit Current - 30 -130 Vee= MAX, VouT = 0 V 
(note 2) 

Icc Power Supply Current Output 27 45 Vee = MAX, V1N = 0 V 
Off VE = 4.5 V 

Notes : 1) Cond1t1ons for test~ng, not shown 1n the Table, are chosen to guarantee operat1on under "worst case" cond1t1ons. 
2) Not more than one output should be shorted at a t1me 
(•) Typ1cal values are at Vee= 50 V, T. = 25 oc 

Unit 

v 

v 

v 

v 

v 
-

v 

liA 

liA 

liA 
mA 

mA 

mA 

mA 
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T74LS374 

AC CHARACTERISTICS : T A = 25 'C 

Limits Test Conditions 
Symbol Parameter 

Min. 

tPLH Propagatton Delay, 
tPHL CP to Output 

tpzH Output Enable Ttme 
to HIGH Level 

tpzL Output Enable T1me 
to LOW Level 

tPLZ Output Disable Time 
from LOW Level 

tPHZ Output D1sable Time 
from HIGH Level 

fMAX Maxtmum Input Frequency 35 

AC SET-UP REQUIREMENTS: TA = 25 'C 

Symbol Parameter 
Min. 

twCP Mtntmum Clock Pulse Width 13 
HIGH or LOW 

t, Minimum Set-up T1me, 20 
Data to CP 

In Mtn1mum Hold T1me, 0 
Data to CP 

DEFINITION OF TERMS : 
SET-UP TIME (Is) -is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from HIGH 
to LOW in order to be recognized and transferred to 
the outputs. 

HOLD TIME (th) -is defined as the minimum time fol­
lowing the clock transition from LOW to HIGH that 

AC WAVEFORMS AND LOAD CIRCUIT 

Figure 1. 

4/5 
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Typ. Max. (note 1) Unit 

15 28 fig. 1 ns 
19 28 

20 28 figs. 3, 4 
CL = 45 pF 

ns RL = 667 Q 

21 28 f1gs. 2, 4 ns 

12 20 figS. 2, 4 ns 

CL =5.0 pF 

15 25 fiQS. 3, 4 RL = 667 Q ns 

50 ftg 1 MHz 

Limit 
Test Conditions Unit 

Typ. Max. 

10 fig. 1 ns 

r----
15 Vcc=5.0V ns 

1--
-3 ns 

the logic level must be maintained at the input in or­
der to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 



T74LS374 

Figure 2. 

SC-0130 

Figure 3. 

. ... 

SC-0121 

Figure4. 

F 
TO OUTPUT 

t SW1 

.. UNDER TEST .. 
>OKQ 

v 
ALL DIODES 
ARE 1Nl064 

I 
c, 1 SW1 

r 
-

SC-0012 
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T74LS377 

OCTAL D FLIP-FLOP WITH COMMON ENABLE AND CLOCK 

• 8-BIT HIGH SPEED PARALLEL REGISTERS 
• POSITIVE EDGE-TRIGGED D-TYPE FLIP­

FLOP 
• FULLY BUFFERED COMMON CLOCK AND 

ENABLE INPUTS 
• INPUT CLAMP DIODES LIMIT HIGH-SPEED 

TERMINATION EFFECTS 
• FULLY TTL AND CMOS COMPATIBLE 

DESCRIPTION 

The T54LS377 is an 8-Bit register built using ad­
vanced Low Power Schottky technology. This 
register consists of eight D-type flip-flops with a buf­
fered common clock and a buffered common clock 
enable. The device is packaged in the spacesaving 
(0.3 inch row spacing) 20 pin package. 

E 
Do-D7 
CP 
Oo-0, 

Enable (Active LOW) Input 
Data Inputs 
Clock (Active HIGH Going Edge) Input 
True Outputs 

PIN CONNECTION (top view) 

E, 
Oo 

Do 

o, 
o, 
o, 
Dz 

D~ 

o, 

DUAL IN LINE 

September 1988 

CP 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS377 01 T74LS377 C1 
T74LS377 81 T74LS377 M1 

CHIP CARRIER 

u 
0 0 u ~ 

0 0 ,.., > 0 

Do 07 

01 o. 
o, o. 
o, Os 
o, Ds 

0 

0 z "- . ,; "' u 0 
PC10590 

1/4 

493 



T74LS377 

TRUTH TABLE 

E 

H 

L 

L 
L = LOW Voltage Level 
H = HIGH Voltage Level 
X= Don't Care 

CP 

LOGIC SYMBOL AND LOGIC DIAGRAM 

Dn a. 
X No Change 
H H 

L L 

1 3 4 7 813141718 

11 CP 

2 5 6 9 12 15 16 19 

Vee= Pin 16 
GND= P1n8 
( ) = Pin numbers 

FUNCTIONAL DESCRIPTION 

The LS377 consists of eight edge-triggered D flip­
flop with individual D inputs .§_nd Q outputs. The 
Clock (CP) and Enable input (E) are common to all 
flip-flop. 

214 
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When E is LOW, new datais entered into the register 
on the next LOW to HIGH transition of (CP). 

When E is HIGH, the register will retaintthe present 
data independent of the CP. 



T74LS377 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to+ 7 v 

v, Input Voltage, Applied to Input - 0.5 to+ 15 v 

Vo Output Voltage, Applied to Output - 0.5 to+ 10 v 

I, Input Current. Into Inputs -30 to+ 5 mA 

lo Output Current, Into Outputs 50 mA 

Stresses 1n excess of those liSted under "Absolute Maximum Ratings" may cause permanent damage to the devoce. ThiS 1s a stress ratmg only and 
luncbonal operabon of the devoce at these or any other condit1011S in excess of those indicated in the operabonal secbons of this specdicabon 1s not 
1mpl1ed. Exposure to absolute max1mum rating conditions for extended periods may affect device reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage 
Temperature 

Min. I Typ. I Max. 
T74LS377XX 4.7s v I s.o v I s.2s v o °C to+ 70 °C 

XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H 
Input HIGH Voltage 

2.0 
Guaranteed Input HIGH 
Voltage for all Inputs 

v,L 
Input LOW Voltage 

0.8 
Guaranteed Input LOW 
Voltag_e for all Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA 

VoH 
Output HIGH Voltage 2.5 3.5 Vee = MIN, loH = - 400 ~A 

v,N = v,H or ViL per Truth Table 

Output LOW Voltage 0.25 0.4 loL= 4.0 mA Vee= MIN 
VoL V1N = V1H or V1L 

0.35 0.5 loL = 8.0 mA per Truth Table 

hH 
Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 

0.1 Vee = MAX, V1N = 7.0 V 

hL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V 

los 
Output Short CircUit Current 

-20 - 100 Vee = MAX, Vour = 0 V 
(note 2) 

Icc Power Supply Current 18 28 Vee= MAX . . Notes : 1) Cond1t1ons for testmg, not shown 1n the Table, are chosen to guarantee operat1on under worst case cond1t1ons . 
2) Not more than one output should be shorted at a bme. 
(') Typical values are at Vee= 5.0 V, T. = 25 °C. 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions 
Min. Typ. Max. 

I MAX Maximum Clock Frequency 30 40 Figures 1 

Propagation Delay,Ciock to Figures 1 Vee= 5.0 V 
tPLH Outputs 

17 27 CL=15pF 

Propagation Delay, Clock lo Figures 1 
RL = 2 KQ 

tPHL Outputs 
18 27 

Unit 

v 

v 

v 

v 

v 
r---

v 

~ 
mA 

mA 

mA 

mA 

Units 

~ 

ns 

1:1 
314 
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T74LS377 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. 

tw(CP) Minimum Clock Pulse Width 20 

Is 
Set-Up Time. Data to Clock 20 
(HIGH or LOW) 

th 
Hold Time, Data to Clock 

5 
(HIGH or LOW) 

IsH 
Set-Up Time HIGH Enable to 10 
Clock 

thH 
Hold Time HIGH Enable to 

5 
Clock 

tsL 
Set-Up Time LOW Enable to 

25 
Clock 

thL 
Hold Time LOW Enable to 

5 
Clock 

DEFINITION OF TERMS: 

SET-UP TIME (Is): is defined as the minimum time 
required for the corret logic level to be present at the 
logic input prior the clock transition from LOW to 
HIGH in order to be recognized and transferred to 
the outputs. 

HOLD TIME (th): is defined as the minimum time fol-

AC WAVEFORMS 

Typ. Max. 

Figure 1 ~ 
Figure 1 

ns 
-

Figure 1 
ns 

Vee= 5.0 V -
Figure 1 CL = 15 pF ns 

RL = 2 KQ -
Figure 1 

ns 
-

Figure 1 
ns 

-
Figure 1 

ns 

lowing the clock transition from LOW to HIGH at 
which the logiclevel must be maintained at the input 
in order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be relased prior to the clock transitio from LOW 
to HIGH and still be recognized. 

Figure 1: Clock to Output Delays, Clock Pulse Width, Frequency Set-up and Hold Times 
Data to Clock 

CP 

D orE 

0 

SCD55BO 

• The shaded areas 1nd1cate when the 1nput 1s permitted to chang for predictable output performance 
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T74LS378 

HEX PARALLEL D REGISTER WITH ENABLE 

• 8-BIT HIGH SPEED PARALLEL REGISTER 
• POSITIVE EDGE-TRIGGERED D-TYPE FLIP­

FLOPS 
• FULLY BUFFERED COMMON CLOCK AND 

ENABLE INPUTS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 

The T74LS378 is an 6-Bit Register with a buffered 
common enable. This device is similar to the 
T74LS174, but with common Enable rather than 
common Master Reset. 

PIN NAMES 

E 
Do-Ds 
CP 

ENABLE (act1ve LOW) INPUT 
DATA INPUTS 
CLOCK (actiVe HIGH going edge) 
INPUT 
TRUE OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
(PlastiC Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS378 01 T74LS378 C1 
T74LS378 B1 T74LS378 M1 

CHIP CARRIER 

u ~d z 

lit 18 lis 
0, 17 0. 

16 NC 

11, 15 0.. 
0, 14 0, 

9 10 11 12 13 

NC = No Internal Connection 

1/4 

497 



T54LS378 

LOGIC SYMBOL AND LOGIC DIAGRAM 

1346111314 

CP (91 

f 111 

Vee= P1n 16 
GND = P1n8 
()=Pin numbers 

ABSOLUTE MAXIMUM RATINGS 

i 
2 5 7 10 12 15 

Symbol Parameter 

Vee Supply Voltage 

VI Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

II Input Current. into Inputs 

lo Output Current, into Outputs 

.l(-G077 

l(-119) 

Value Unit 

-0.5 to 7 v 
-0.5 to 15 v 
-0.5 to 10 v 
-30 to 5 mA 

50 mA 

Stresses in excess at those listed under "Absolute Maximum Ratings" may cause permanent damage to the d<MC9. nus is a stress ratmg only and 
functional operation of the device at these or any other c:onations 1n excess of those indiCated in the operational secbons of th1s specification is not 
impied. Exposure to absolute max1mum rating concitions for extended penods may affect device reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Tyj). I Max. 

T74LS378XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX = package type. 

214 
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T54LS378 

FUNCTIONAL DESCRIPTION 
The LS378 consists of eight edge-triggered D flip­
flops with indMdual D iQPuts and Q outputs. The 
Clock (CP) and Enable (E) input are common to all 
flip-flops. 

When E input is LOW, new data is entered intothe 
register onJhe LOW-to-HIGH transition of CP input. 
When theE input is HIGH the register will retain the 
present data independent of the CP input. 

TRUTH TABLE 

E CP 

H ...r 
L ...r 
L _J-

Dn 

X 
H 
L 

a. 
No charge 

H 
L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X= Don, Care 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ.(*) Max. (note 1) 

VtH Input HIGH Voltage 2.0 Guaranteed Input HIGH Treshold 
Voltage for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Treshold 
Voltage for All Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 rnA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 1J.A 
VtN = VtH or V1L per Truth Table 

VOL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN, 
V1N = V1H or V1L 

0.35 0.5 loL= 8.0 rnA per Truth Table 

hH Input HIGH Current 20 Vee= MAX, VtN = 2.7 V 
0.1 Vee = MAX, V1N = 7.0 V 

hL Input LOW Current -0.4 Vee = MAX, VtN = 0.4 V 

los Output Short Circuit Current -20 -100 Vee = MAX, VouT = 0 V 
(note 2) 

Icc Power Supply Current 16 27 Vee= MAX .. . Notes : 1. Conditions for test1ng, not showr11n the table, are chosen to guarantee operat1on under "worst case cond1t1ons . 
2. Not more than one output should be shorted at a t1me 
(•) Typical values are at Vee= 5.0 V, T. = 25 ·c 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions 

fMAX Minimum Input 30 40 Fig. 1 
Clock Frequency 

Vee =5.0 V 
tPLH CP to Q Output 17 27 Fig. 1 

tPHL CP to Q Output 18 27 Fig. 1 

Unit 

v 

v 

v 
v 

v 
-

v 

j.iA 
rnA 

rnA 

rnA 

rnA 

Unit 

MHz 

ns 

ns 
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T54LS378 

AC SET-UP REQUIREMENTS : TA = 25 'C 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions Unit 

'· Set-up Time, Data to Clock 20 Fig. 1 ns 
(HIGH or LOW) 

th Hold Time, Data to Clock 5 Fig. 1 ns 
(HIGH or LOW) 

Is Set-up T1me, Enable to 30 Fig. 1 Vee~ 5.0 V ns 
Clock (HIGH or LOW) 

th Hold T1me, Enable to Clock 5 F1g. 1 ns 
(HIGH or LOW) 

lwcP M1mmum Clock Pulse Width 20 ns 

AC WAVEFORMS 

Figure 1 :Clock to Output Delays, Clock Pulse Width, Frequency, Set-up and Hold Times Data, 
Enable to Clock. 

CP 

~ D 

0. 
'"~ 

1.3V 

S[-0076/1 

' The shaded areas 1nd1cate when the 1nput IS permitted to change for predictable output performance 

DEFINITION OF TERMS : 

SET-UP TIME (ts)- is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 

4/4 
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HOLD-TIME (th)- is defined as the minimum time 
following the clock transition from LOW to HIGH that 
the logic lecel muqt be maintained at the input in 
order to ensure continued recognition.A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 



T74LS379 

QUAD PARALLEL REGISTER WITH ENABLE 

• EDGE-TRIGGERED D-TYPE INPUTS 
• BUFFERED POSITIVE EDGE-TRIGGERED 

CLOCK 
• BUFFERED COMMON ENABLE INPUT 
• TRUE AND COMPLEMENT OUTPUT 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS379 is a 4-Bit Register with buffered com­
mon Enable. This device is similar to the T74LS175 
but feature the common Enble rather than common 
Master Reset. 

PIN NAMES 

ENABLE (act1ve LOW) INPUT 
DATA INPUTS 
CLOCK (active HIGH gomg edge) 
INPUT 
TRUE OUTPUTS 
COMPLEMENTS OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

- . 

' 
' 
i 

B1 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(PlastiC Chip Carner) 

ORDER CODES : 
T74LS379 01 T74LS379 C1 
T74LS379 81 T74LS379 M1 

CHIP CARRIER 

J.., !:i! .,;' d 

18 a., 
17 0, 

16 NC 

15 0, 

14 o., 
9 10 11 12 13 

c 
- z 

d "' !:£ ~ d 

NC = No ln1ernal Connec~on 
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T74LS379 

LOGIC SYMBOL AND LOGIC DIAGRAM 

Vee= Pm 16 
GND= Pm 8 

4 5 12 13 

9 CP 

3 2 6 7 11 10 14 15 

(p~l9~1~_.---+--~~~-+---+~~-1---+~ 
E ~11~1~ ____ _. __ ~+---_.---++---~---+1---~ 

131 121 
O..D.o 

161 171 
a., a., 

1111 1101 
O.z O.z 

() = Pm numbers 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

V1 Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

l1 Input Current, 1nto Inputs 

Ia Output Current, into Outputs 

l(-0094 

Value Unit 

-0.5 to 7 v 
-0.5 to 15 v 
-0.5 to 10 v 
-30 to 5 rnA 

60 rnA 

Stresses 1n excess ol1hose listed under "Absolute Max1mum Ratings" may cause permanent damage to the devtee. Th1s 1s a stress ra!Jng only and 
luncbonal operallon of the dev1ce at these or any other condrt1011s 1n excess of those Indicated 1n the operabonal secbons of th1s speafica!Jon 1s not 
11npl1ed. Exposure to absollrte max1mum rabng cond1t10ns for extended penods may affect deVIce rellab1lrty 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS379XX 4.75 v I 5.o v 15.25 v 0°Cto+70°C 
XX = package type 

2/4 
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T74LS379 

FUNCTIONAL DESCRIPTION 
The LS379 consist of four edge-triggered D-type 
flip-flops with individual D inputs and Q outputs. The 
Clock (CP) and Enable (E) inputs are common to all 
flip-flops. 

When the Einput is HIGH, the register will retain the 
present data independent of the CP input. 

TRUTH TABLE 

E CP Dn 

H s X 
L _ _r H 
L _ _r L 

Cn 

No change 
H 
L 

Cn 

No Change 
L 
H 

H ~ HIGH Voltage Level 
L ~ LOW Voltage Level 
X ~ Don't Care 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

v1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Inputs 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 rnA 

VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 IJ.A 
VIN = VIH or v,L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 rnA Vee= MIN, 
V1N = V1H or v,L 

0.35 0.5 loL = 8.0 rnA per Truth Table 

hH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 

Input HIGH Current at MAX 0.1 Vee= MAX, YIN= 7.0 V 
Input Voltage E, Do-DJ, CP 

IlL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V 
E, Do-DJ, CP 

los Output Short Circuit Current -20 -100 Vee = MAX, Vour = 0 V 
(note 2) 

Icc Power Supply Current 11 16 Vee= MAX 
Notes: 1. Condlbons for testmg, not shown 1n the Table, are chosen to guarantee operation under "worst case" conditions. 

2. Not more than one output should be shorted at a t1me. 
(") Typ1cal values are at Vee~ 5.0 V, TA ~ 25 ·c. 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions 

tPLH CP to Output 17 27 Fig. 1 

tPHL CP to Output 18 27 
Vee= 5.0 V 
CL=15pF 

I MAX Maximum Clock Frequency 30 40 

Unit 

v 

v 

v 

v 

v 
-

v 

IJ.A 

rnA 

rnA 

rnA 

rnA 

Unit 

ns 

ns 

MHz 
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T74LS379 

AC SET-UP REQUIREMENTS : T A= 25 'C 

Limits 
Symbol Parameter 

Min. ! Typ. Max. 
Test Conditions Unit 

Is Set-up T.r~e. Data to t_,lock 2Cl I Frg. t ns 
(HIGH or LOW1 

'" Hold Trrne. Data t.J C:ock 5 Fg 1 ns 
(HIGH or LOW) Vee =5.0 V 

Is Set-up Trrne, E:nable to 30 Ftg. 1 ns 
Cleek 

-

'" Hold T.me, Enable to Clock 5 F:g. 1 ns 

twcP Mrrumum Clock Pulse Wtdth 17 10 ns 

AC WAVEFORMS 
Figure 1 : Clock to Output Delays, Clock Pulse Width, Frequency, Set-up and Hold Times Data, 

Enable to Clock. 

[p 

~ D 

0. '"\:_ 1JV 

S[-007611 

* The shaded areas 1nd•cate when the ,.,put •s perrn•tted to change for predictable output performance 

DEFINITION OF TERMS : 

SET-UP TIME (ts)- is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 

4/4 
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HOLD-TIME (th)- is defined as the minimum time 
following the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in 
order to ensure continued recognition.A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 



T74LS390 
T74LS393 

DUAL DECADE COUNTER 
DUAL 4-STAGE BINARY COUNTER 

• DUAL VERSION OF LS290 AND 293 
• LS390 HAS SEPARATE CLOCKS ALLOWING 

+2, +2,5, + 5 
• INDIVIDUAL ASYNCHRONOUS CLEAR FOR 

EACH COUNTER 
• TYPICAL MAX COUNT FREQUENCY OF 

50MHz 
• INPUT CLAMP DIODES MINIMIZE HIGH 

SPEED TERMINATION EFFECTS 

DESCRIPTION 
The T74LS390 and T74LS393 each contain a pair 
of high-speed 4-stage ripple counters. Each half of 
the LS390 is partitioned into a divide-by-two section 
and a divide-by-five section, with a separate clock 
input for each section. The two section can be con­
nected to count in the 8.4.2.1 BCD code or they can 
count in a biquinary sequence to provide a square 
wave (50% duty cycle) at the final output. 

Each half of the LS393 operates as a Modulo-16 bi­
nary divider, with the last three stages triggered in 
a ripple fashion. In both the LS390 and the LS393, 
the flip-flops are triggered by a HIGH-to-LOW tran­
si-tion of their CP inputs. Each circuit type has a 
Master Reset input which responds to a HIGH signal 
by forcing all four outputs to the LOW state. 

PIN CONNECTION (top view) 

DUAL IN LINE 
LS390 

September 1988 

81 D1 
(Plastic Package) (Ceramic Package) 

M1 C1 
(M1cro Package) (Plastic Chip Gamer) 

ORDER CODES : 
T74LSXXX 01 T74LSXXX Ct 
T74LSXXX Bt T74LSXXX Mt 

LS393 

116 
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T74LS390/393 

CHIP CARRIER 

LS390 

NC = No Internal Connection 

PIN NAMES 

CP 

CP, 

CLOCK ACTIVE LOW GOING EDGE 
INPUT TO - 16 (LS393) 
CLOCK ACTIVE LOW GOING EDGE 
INPUT TO - 2 (LS390) 
CLOCK ACTIVE LOW GOING EDGE 
INPUT TO - 5 (LS390) 
MASTER RESET (active HIGH) INPUT 
FLIP-FLOPS OUTPUTS 

TRUTH TABLES 

LS390 BCD 
(Input on CP o; 0o CP 1) 

LS390 + 5 
(Input on CP 1) 

COUNT OUTPUTS COUNT OUTPUTS 
03 02 

0 L L 
1 L L 
2 L L 
3 L L 
4 L H 
5 L H 
6 L H 
7 L H 
8 H L 
9 H L 

H = HIGH Voltage Level 
L = LOW Voltage Level 

2/6 
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a, 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 

Oo 03 02 Q, 

L -- 0 L L L 
H 1 L L H 
L 2 L H L 
H 3 L H H 
L 4 H L L 
H 
L 
H 
L 
H -

LS393 

LS393 

COUNT OUTPUTS 
03 02 a, Oo 

J 
0 L L L L -1 L L L H 
2 L L H L 
3 L L H H 
4 L H L L 
5 L H L H 
6 L H H L 
7 L H H H 
8 H L L L 
9 H L L H 
10 H L H L 
11 H L H H 
12 H H L L 
13 H H L H 
14 H H H L 
15 H H H H 1-



T74LS390/393 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 
v, Input Voltage, Applied to Input - 0.5 to 15 v 
Vo Output Voltage, Applied to Output - 0.5 to 10 v 
I, Input Current, into Inputs - 30 to 5 rnA 

Ia Output Current, into Outputs 50 rnA 

Stresses in excess of those losted under "Absolute Maxomum Ratings" may cause permanent damage to the device. nus is a stress rating only and 
functJonal operabon of the device at these or any other condhons 1n excess of those Indicated on the operational secbons of this specolicabon is not 
implied. Exposure to absolute maximum rating concitlons for extended periods may affect devioe reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Min. i Typ. I Max. 

T74LS390XX 4.7s v I s.o v I s.2s v 
XX = package type. 

LOGIC SYMBOLS AND LOGIC DIAGRAMS 

11115 
141 12 

121 131 151 161 171 
1413 1110 9 

(1) 13 CP 

121 Ill 151161 171 
12111098 

HR 

LS390 (one half shown) 

131 

a.. 

LS393 (one half shown) 

J 0. J a. 

JL..: CP CP 

I( fa I( fa 
121 o.......y- '.( 

(3) 

a.. 

151 

a., 

J 

><CP 

I( fa 
'.( 

141 
o., 

0. 

Temperature 

0 °C to+ 70 °C 

161 

O.z 

171 

J 

~CP 

I( fa 

T 
(51 

a.r-

(6) 

0.] 

0., LC--

l(-0096 
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T74LS390/393 

FUNCTIONAL DESCRIPTION 

Each half of the LS393 Operates in the Modulo 16 
binary sequences, as indicated in the + 16 Truth 
Table. The first flip-flop is triggered by HIGH-to­
LOW transitions of the CP input signal. Each of the 
other flip-flops is triggered by a HIGH-to-LOW tran­
sition of the Q output of the preceding flip-flop. Thus 
state changes of the Q outputs for not occur simul­
taneously. This means that logic signals derived 
from combinations of these outputs will be subject 
to decoding spikes and, therefore, should not be 
used as clocks for other counters, registers or flip­
flops. A HIGH signal on MR forces all outputs to the 
LOW state and prevents counting. 
Each half of the LS390 contains a + 5 section that 
is independent except for the common MR function. 

The + 5 section operates in 4.2.1 binary sequence, 
as shown in the+ 5 Truth Table, with the third stage 
output exhibiting a 20 % duty cycle when the input 
frequency is constant. To obtain a+ 10 funtion 
having a 50 % duty cycle output, connect the input 
signal to CP1 and connect Os output to the CPo input 
; the Oo output provides the 50 % duty cycle output. 
If the input frequency is connected to CPo and the 
Oo output is connected to CP1, a decade divider 
operating in the 8.4.2.1 BCD code is obtained, as 
show in the BCD Truth Table. Since the flip-flops 
change state asynchronously, logic signal derived 
from combinations of LS390 outputs are also sub­
ject to decading spikes. A HIGH signal on MR forces 
all ouputs LOW and prevents counting. 

DC CHABACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Inputs 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Inputs 

Vco Input Clamp Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 llA v 

V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN, v 
V1N = V1H or V1L r---

0.35 0.5 loL = 8.0 mA per Truth Table v 

hH Input HIGH CP, CPa 40 Vee= MAX, V1N = 2.7 V j.!A 
Current CP1 80 

MR 20 

CP, CPa 400 Vee = MAX, YIN= 7.0 V j.!A 
CP1 800 
MR 100 

ilL Input LOW CP, CPa -2.4 Vee = MAX, V1N = 0.4 V mA 
Current CP1 -3.2 

MR -0.4 

los Output Short Circuit Current -20 - 120 Vee= MAX, Vour = 0 V mA 
(note 2) 

Icc Power Supply LS290 20 30 Vee= MAX mA 
Current -

LS293 20 30 mA 
Notes: 1. For cond1nons shown as MIN or MAX, use the appropnate value spec1fieo under guaranteed operanng cond1nons for the dev1ce type. 
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2. Not more than one output should be shorted at a t1me. 
(') Typcal values are at Vr:x; = 5.0 V, TA = 25 ·c. 



T74LS390/393 

AC CHARACTERISTICS : TA = 25 oc, Vee= 5.0 V 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions Unit 

fMAX Maximum Clock Frequency 25 35 MHz 
CPo to Oo 

fMAX Maximum Clock Frequency 12.5 20 MHz 
CP, to a, 

tPLH Propagation Delay, 12 20 ns 
tPHL CP to Oo LS393 13 20 

tPLH CPo to Oo LS390 12 20 ns 
tPHL 13 20 

tPLH CP to 03 LS393 40 60 
CL = 15 pF 

ns 
tPHL 40 60 

tPLH CPo to 02 LS390 37 60 ns 
tPHL 39 60 

tPLH CP, toa, LS390 13 21 ns 
tPHL 14 21 

tPLH CP, to 02 LS390 24 39 ns 
IPHL 26 39 

tPLH CP, to Q3 LS390 13 21 ns 
tPHL 14 21 

tPHL MR to any Input LS390/393 24 39 ns 

AC SET-UP REQUIREMENTS : TA = 25 OC 

Limits 
Symbol Parameter 

Min. Typ. Max. 
Test Conditions Unit 

tw ClocRulsiiidth LS390 20 ns 

tw CPo Pulse Width LS390 20 ns 

tw CP 1 Pulse Width LS390 40 Vee= 5.0 V ns 

tw MR Pulse Width LS390/393 20 ns 

tree Recovery Time LS390/393 25 ns 

RECOVERY TIME (t..c) - ts defined as the minimum time required between the end of the reset pulse and the clock transition from HIGH to LOW in 
order to recognized and transfer HIGH Data to the Q outputs. 

~ SGS-TIIOMSOII 
.._.,, lii!D~I!I@li!IICS 
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T7 4LS390/393 

AC WAVEFORMS 

Figure 1. 

•CP 

0. 

SC-0051 

• The number of Clock Pulses reqUired between the tPHL and IPLH measurements can be determmed from the appropriate Truth Table. 

Figure 2. 

MR & HS 

D. 

SC-It'U 
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T74LS395A 

4-BIT SHIFT REGISTER WITH 3-STATE OUTPUTS 

• SHIFT LEFT OR PARALLEL 4-BIT REGISTER 
• 3-STATE OUTPUTS 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• FULLY TIL AND CMOS COMPATIBLE 

DESCRIPTION 
The T7 4LS395A is a 4-Bit Registers with 3-state out­
puts and can operate in either a synchronous paral­
lel load or a serial shift-right mode, as determined by 
the Select input. An asynchonous active LOW Ma­
ster Reset (MR) input overrides the synchonous 
operations and clears the register. An active Low 
Outputs Enable (OE) input controls the 3-state out­
put buffer, but does not interfere with the operations. 
The fourth stage also has a conventional output for 
linking purposes in multistage serial operations. 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
(Piast1c Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic Chip Gamer) 

ORDER CODES : 
T74LS395A 01 T74LS395A C1 
T74LS395A 81 T74LS395A M1 

CHIP CARRIER 

ii1 I~ u u 0 
z > 0 

Po a, 
P, a2 
NC NC 

p2 a3 
P, a, 

" z ~I~ I~ "' " PC10610 

NC ~ No Internal Connection 

1/7 
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T74LS395A 

PIN NAMES 

P0:P3~_[_Parallel_lnp_~:~ts _______ ------i 

Ds I _S~n~_ ~at~_hlj)UIS ______ ---1 

S Mode S~le~ l_nput ______ ---j 

CP __ -J-CJ<J_ck (~(;live L()_'J\')_ ~~pu,_,_t -----1 

~R Master Reset (Act1ve_~OW)_Input 

l_<)E Output Enable (Active LOW) Input 

~~Q3 3:stat; Reg'~'_;, Outputs __ -_- --~_J 
l_93 £3_~1ster Ou!Pul __ j 

LOGIC DIAGRAM 

?o P, 

{") 

LOGIC SYMBOL 

I 
I 

I 

I 
, c 

7 3 4 5 6 

11 

l ______ '_15 ,,_,_,_'2_"'_""'_' ____ _j 

~ ~{I~J----~-----------+--~------~---4------~---4------~ 
~ ~--~-------+--+----.--+---~---4---~ 

Vee= P1n 16 
GND ~ P1n 8 
( ) ~ P1n numbers 

LC10l'O 

FUNCTIONAL DESCRIPTION 

('5) 

Oo 

The LS395A contains four D-type edge-triggered 
flip-flop and auxiliary gating to select aD input either 
from a Parallel (Pn) input or from the preceding sta­
ge. When the Select input is HIGH, the Pn inputs are 
enabled. A lOW signal on the S input enables these­
rial inputs for shift-righ operations, as indicated in the 
Truth Table. 

Stage changes are initiated by HIGH to LOW tran­
sitions on the Clock Pulse (CP) input. Signals on the 
Pn, Ds and S inputs can change when the Clock is 
in either state, provided that the recommended set-

217 

512 

I 14) (13) (12) (II) 
Q, 

up and hold times are observed. When the S input 
is LOW, a CP HIGH-LOW transition transfers data 
ao to a,, a, to a2 ao1d a2 to a3. A left-shift is ac­
complished by connecting the outputs back to the Pn 
inputs but offset one place to the left. i.e., 03 to P2, 
02 to P, and o, to Po. with P3 acting as the linking 
input from another package. 

When the OE input is HIGH, the output buffers are 
disable and Oo- OJ outputs are in a high impedance 
condition. The shifting, parallel loading or resetting 
operations can still be accomplished, however. 



MODE SELECT- TRUTH TABLE 

i 
Operating Mode 

i Asynchronous Reset 
~It, SET First Stage 

Shift, RESET F1rst 
I Stage Parallel Load 
H = HIGH Voltage Level 
L = LOW Vo~age Level 
X = Don't Care 

I 

i 

I 

MR CP 

L X 
H L_ 

H 

I 
-L 

H L_ 

Inputs 
I s 

I 
X 
L 

! L 
I H 

tn, tn+ 1 = 11me before and after CP HIGH to LOW trans1bon 

@ In 
Ds l 
X 

I H 

L 1 X 

T74LS395A 

0 utputs @I n +1 

Pn Oo I o, 02 03 
X 

I 
L 

I 
L 

I 

L L 
X H Oon O,n 02n 

Pn 
I 

L 
I 

Oon 
I 

o,n 02n 
X Po p, p2 I p3 

NOTE: When OE IS LOW, oU1puts Oo-0, are 1n the high Impedance state, however, thiS does not affect other operat1on or the o, output. 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value 
I Unit I 

I Vee Supply Voltaae r -0.5 to 7 I v 
I v, I Input Voltaae, Applied to Input i -0.5to15 I v 
r Vo i Output Voltage, Applied to Output I -05to10 I v 
I h I Input Current, Into Inputs I - 30 to 5 ! mA I 

i lo I Output Current, Into Outputs l 50 I mA I 

Stresses 1n excess of those listed under "Absolute Max1mum Rabngs" may cause permanent damage to the device Th1s 1s a stress rabng only and 
funcbonal operation of the dev1ce at these or any other conditions 1n excess of those 1nd1cated 1n the operat1onal sect1ons of th1s specificat1on 1s not 
1mpl1ed Exposure to absoiU1e max1mum rat1ng cond1bons for extended penods may affect deviCe rehablirty 

GUARANTEED OPERATING RANGE 

Part Numbers 1 Su~pi~Voltage ~ 
i Min. Typ. j Max. 

Temperature 

r 4.75 v 1 5.o v 1 5.25 v : 0 °C to+ 70 °C , T74LS395AXX 
XX = package type 
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T74LS395A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

VtH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Input 

VtL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
tor All Input 

Vco Input Clamp Diode Voltage -1.5 Vee= MIN, ltN = -18 mA v 
VoH Output HIGH Oo. Ot, 2.4 loH = -2.6 mA Vee= MIN, v 

Voltage 02,03 VtH = 2.0 V 

03 2.7 loH = -400 j.!A VtL =VtLmax 

Vm Output LOW Oo. Ot, 0.35 0.5 loL = 24 mA Vee= MIN, v 
Voltage D2. Q3 VtH = 2.0 V 

OJ 0.35 0.5 loL = 8.0 mA VtL = VtL max 

lozH Output Off Oo, Ot, 
I 

20 Vee= MAX, Vour = 2.7 V jlA 
Current HIGH 02, Q3 VE = 2.0 V 

lozL Output Off Oo, Ot, -20 Vee = MAX, Vour = 0.5 V jlA 
Current LOW 02, Q3 VE = 2.0 V 

ltH Input HIGH Current 20 Vee= MAX, VtN = 2.7 V jlA 
01 Vee = MAX, VtN = 7.0 V mA 

itL Input LOW Current -0 4 Vee = MAX, VtN = 0.4 V mA 

los Output Short Oo. Ot, -30 -130 Vee= MAX, Vour = 0 V mA 
CircUit Current 02, Q3 
(note 2) 03 -20 - 100 

Icc Power Supply Current 34 Cond.a Vee= MAX mA 
31 Cond. b (See Note 3) 

Notes : 1 Cond1t1ons for testing, not shown 1n the Table, are chosen to guarantee operabon under "worst case" condrtions 
2. Not more than one output should be shorted at a ttme 
3 Icc ts measured with the outputs open, OS tnput and S mput at 4 5 V and Pn tnputs grounded under the followtng condtbons 

a OE at 4 5 V and a 3 V postbve pulse apphed to CP 1nput 
b. OE and CP 1nput grounded 

(') Typ1cal values are at Vee= 50 V. TA = 25 "C 
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AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Min. 

fMAX Maximum Clock Frequency 30 

tPHL Propagation Delay, High to 
Low Level Output from Clear 

tPLH Propagation Delay Time Low 
to High Level Output I 

tPHL Propagation Delay T1me High I 
to Low Level Output I 

tPZH Output Enable Time to High 
Level 

tpzL Output Enable Trme to Low 
Level 

tPHZ Output Disable Time from 
H1gh Level 

tPLZ Output Disable Trme from 
Low Level 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 
Min. 

tw(CP) Clock Pulse Width 16 

ts• Set-up Time I Load/Shift Input 40 
All other Inputs 20 

th• Hold Time 10 . High or Low Level Data 

AC WAVEFORMS AND LOAD CIRCUIT 

Figure 1 

The Data Input IS Ds for S = LOW and P, for S = HIGH 

Limits 
Test Conditions 

Typ. Max. 

45 

22 35 
Oo. 01, 02. 03outputs: 
RL=667Q 

15 30 
CL=45pF 

20 30 ~output: 
RL = 2.0 KO 

15 25 CL= 15pF 

17 25 

11 17 

12 20 
CL = 5 pF 

Limits 
Test Conditions 

Typ. Max. 

Vee= 5.0 V 

SC0559D 

The shaded areas uldlcate when the 1nput IS permrtted to change for predictable output perlormance. 

T74LS395A 

Units 

~ 
ns 

r---
ns 

r---
ns 

r--
ns 

r--
ns 

ns 

r---
ns 

Units 

~ 
ns 

r---
ns 
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T74LS395A 

Figure 2 

PE 
s 

CP 

LOAD SERIAL DATA 
SHIFT RIGHT LOAD PARALLEL DATA 

SC05600 

The shaded areas 1nd1cate when the 1nput1s permitted to change for predictable output performance 

Figure 3 

Figure 4 

6!7 
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T74LS395A 

Figure 5. 

F SWITCH POSITION 

Symbol SW1 SW2 

) sw~ 
tpzH Open Closed 

IPZL Closed Open 

~~~T~~;T- ,.. ~ .. IPLZ Closed Closed ,... -.. . 
IPHZ Closed Closed 

'V 

All DIODES 
ARE 110164 

I~ lswz 
5.C-H1Z 

717 
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• FULLY POSITIVE EDGE-TRIGGERED OPER­
ATION 

• SELECT FROM TWO DATA SOURCES 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 

DESCRIPTION 

The T7 4LS399 is a Quad 2-Port Register. It is logical 
equivalent to a quad 2-input multiplexer followed by 
a 4-bit edge-triggered register. The selected data is 
transferred to the output register on the LOW-to­
HIGH transition of the Clock input. 

PIN NAMES 

S COMMON SELECT INPUT 
CP CLOCK (Active HIGH going edge) INPUT 
loa-lod DATA INPUT FROM SOURCE 0 
1,.-l,d DATA INPUT FROM SOURCE 1 
a.-ad REGISTER TRUE OUTPUTS 
a.-ad REGISTER COMPLEMENTARY OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS399 

QUAD 2-PORT REGISTER 

81 
(Plastic Package) 

M1 
(Micro Package) 

01 
(Ceramic Package) 

C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS399 D1 T74LS399 C1 
T74LS399 81 T74LS399 M1 

CHIP CARRIER 

.. 18 II, 

Ito 17 lod 
1,. 16 1., 

- 15 ,. 
a. 14 lo. 

9 10 11 12 1] 

dJP(-0705 

NC = No Internal ConnectJon 
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T74LS399 

FUNCTIONNAL DESCRIPTION 
This high speed Quad 2-Port Register selects four 
bits of data from two sources (Port) under the control 
of a Common Select Input (S). The 4-bit Output 
Register where selected data are transferred is 
synchronous with the LOW-to-HIGH transition of the 

TRUTH TABLE 

Inputs Outputs 

s lo It Q 

I I X L 

I h X H 

h X I L 

h X h H 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, Into Inputs 

lo Output Current, Into Outputs 

Clock input (CP). The 4-bit RS type output register 
is fully edge-triggered. Predictable operation is as­
sured if Data inputs (I) and select inputs (S) are kept 
stable only a set-up time prior to and hold time after 
the LOW-to-HIGH transition of the Clock input. 

L LOW Voltage Level 
H HIGH Voltage Level 
X Don't care 
I LOW Voltage Level one set-up T1me Pnor to the 

LOW-to-HIGH Clock Transit1on 
H1gh Voltage Level one set-up T1me Pnor to the 
LOW-to-HIGH Clock Trans1t1on 

Value 

- 0.5 to 7 

-0.5 to 15 

o to 10 

-30 to 5 

50 

Unit 

v 
v 
v 

mA 

mA 

Stresses 1n excess of those listed under "Absolute Max1mum Rat1ngs" may cause permanent damage to the d8VIce. Th1s 1s a stress rating only and 
functional operabon of the dev1ce at these or any other cond1t1ons 1n excess of those 1nd1cated 1n the operational sections of th1s spec1ficabon 1s not 
Implied Exposure to absolute max1mum rabng cond1!10ns for extended penods may affect dev1ce reliability. 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS399XX 4.7s v I s.o v I s.2s v 0 °C to+ 70 °C 
XX = package type. 
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T74LS399 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Parameter 
Limits Test Condition 

Unit Symbol 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH v 
Voltage for all Inputs 

VIL Input LOW Voltage 0.8 Guaranteed Input LOW v 
Voltage for all Inputs 

Vco Input Clam_!)_ Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA v 
VoH Output HIGH Voltage 2.7 3.4 Vee = MIN, loH = - 400 flA v 

V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN v 
V1N = V1H or V1L -

0.35 0.5 loL = 8.0 mA per Truth Table v 

hH Input HIGH Current 20 Vee = MAX, V1N = 2.7 V 1-lA 
40 Vee = MAX, V1N = 7.0 V mA 

ilL Input LOW Current -0.4 Vee = MAX, V1N = 0.4 V mA 

los Output Short CircUit Current -20 -100 Vee = MAX, Vour = 0 V mA 
(note 2) 

Icc Supply Current 13 Vee= MAX mA 
Notes: 1 For cond1t1ons shown as MIN or MAX. use the appropnate value spec1f1ed under garanteed operatmg ranges. 

2. Not more than one output should be shorted at a t1me 
(•) Typ1cal values are at Vee= 50 V, TA = 25 "C. 

AC CHARACTERISTICS : T A = 25 'C 

Limits 
Parameter Symbol 

Min. Typ. 

lPLH Propagation Delay, Clock to 18 
lPHL Output Q 21 

AC SET-UP REQUIREMENTS : T A = 25 'C 

Limits 
Symbol Parameter 

Min. Typ. 

tw Clock Pulse Width 20 

Is Data Set-up Time 25 

Is Select Set-up Time 45 

th Hold Time, Any Input 0 

DEFINITION OF TERMS 
SET-UP TIME (ts) is defined as the minimum time 
required for the correct logic level to be present at 
the logic input prior to the clock transition from LOW 
to HIGH in order to be recognized and transferred 
to the outputs. 
HOLD TIME (th) is defined as the minimum time fol-

Test Conditions Unit 
Max. 

27 Vee= 5.0 V ns 
32 CL = 15 pF 

Test Conditions Unit 
Max. 

ns r---
ns 

Vee= 5.0 V r----
ns 

r----
ns 

lowing the clock transition from LOW to HIGH that 
the logic level must be maintained at the input in 
order to ensure continued recognition. A negative 
HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 
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T74LS399 

AC WAVEFORMS 

Figure 1 . 

lo ~· 

CP 

ll 

• The shaded areas 1nd1cate when the 1nput IS permotted to change for predictable output performance 

Figure 2. 

___ _.Jx.___ll_·~ -~x- ll·~ 

• The shaded areas 1nd1cate when the 1nput 1s perm1ned to change for predictable output performance 

Figure 3. 

CP 

0 

SC0)15D 

414 
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• DUAL VERSION OF 74LS90 
• INDIVIDUAL ASYNCHRONOUS CLEAR AND 

PRESET TO 9 FOR EACH COUNTER 
• COUNT FREQUENCY-TYPICALLY 35 MHz 
• INPUT CLAMP DIODES LIMIT HIGH SPEED 

TERMINATION EFFECTS 
• TTL AND CMOS COMPATIBLE 

DESCRIPTION 
The T74LS490 contains a pair of high-speed 4-
stage ripple counters. Each half of the T74LS490 
has individual Clock, Master Reset and Master Set 
(Preset 9) inputs. Each section counts in 8, 4, 2, 1 
BCD code. 

PIN NAMES 

MS 
MR 
CP 

MASTER SET (set to 9) INPUT 
MASTER RESET 
CLOCK INPUT (active HIGH 
gomg edge) 
COUNTER OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

T74LS490 

DUAL DECADE COUNTER 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceram1c Package) 

C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T7 4LS490 D 1 T7 4LS490 C 1 
T74LS490 B1 T74LS490 M1 

CHIP CARRIER 

910111211 

NC = No Internal Connection 
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T74LS490 

LOGIC SYMBOL AND LOGIC DIAGRAM 

141 
MS 

111 

MR 
121 ..... ... 

Vee= P1n 16 
GND = P1n 8 

( ) = P1n numbers 

J 

CP 

K 

111 15 

1 
So a. I-..... 

~ 
Co 
y 

131 

ABSOLUTE MAXIMUM RATINGS 

T 

l 
J 

So 

CP 

K Co 
y 

Symbol Parameter 

Vee Supply Voltage 

v, Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

I, Input Current, 1nto Inputs 

lo Output Current, Into Outputs 

141 12 

121131151161171 
14 13 11 10 9 

I 
I 

a. I- So 
J 

~ CP 

K Co 
y 

lSI 
a., 

l(-0t10 

a. 

161 

4,,1 
a. f----

(p 

K Co 0.~ 'r 

171 

l(-0098 

Value Unit 

-0.5 to 7 v 
-0.5 to 5.5 v 
- 0.5 to 10 v 

- 30 to 5 rnA 

50 rnA 

Stresses in excess of those listed under" Absolute Ma>omum Rat1ngs" may cause permanent damage to the dev1ce. This IS a stress rabng only 
oand functional operat1on to the devJce at these or any other eondrt1ons 1n excess of those 1nd1cated 1n the operational sect10ns of th1s spec1f1ca­
l1on 1s not 1mpl1ed. Exposure to absolute max1mum rabng condrt1ons for extended penods may affect dev1ce rehabilrty 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltaae 
Temperature 

Min. I Tvo. I Max. 

T74LS490XX 4.75 v T 5.o v T 5.25 v o °C to+ 70 °C 
XX = Package type 
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T14LS490 

TRUTH TABLE 

Count 
Q3 

Outputs 

Q2 Q1 QO 

0 L L L L 
1 L L L H 
2 L L H L 

3 L L H H 
4 L H L L 
5 L H L H 

6 L H H L 
7 L H H H 
8 H L L L 
9 H L L H 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ. (*) Max. (note 1) 

V!H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for All Inputs 

v,L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for All Inputs 

Veo Input Clamp Diode Voltage 0 0.65 0 1.5 Vee= MIN, I1N = ·18 mA v 

VoH Output HIGH Voltage 2.7 Vee = MIN, loH = · 400 jJA v 
v,N = v,H or V!L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN, v 
v,N = V1H or v,L -

0.35 0.5 loL = 8.0 mA per Truth Table v 

hH Input HIGH MR, MS 20 Vee= MAX, V1N = 2.7 V jJA 
Current CP 60 

CP 0 300 Vee = MAX,J6,N = 7.0 V jJA 

MR,MS 100 V1N = 5.5 V CP Only 

IlL Input LOW CP 0 2.4 Vee = MAX, V1N = 0.4 V mA 
Current MR,MS 0 0.4 

los Output Short Circuit Current -20 - 100 Vee= MAX, VouT = 0 V mA 
(note 2) 

Icc Power Supply Current 19 30 Vee= MAX mA 
.. 

Notes : 1. For condrtlons shown as MIN or MAX, use lhe appropnate value specified urder guaranleed operating conditions for the deviCe type 
2. Not more than one output should be shorted at a t1me. 
(") Typical values are at Voc = 5.0 V, TA = 25 "C 
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T74LS490 

AC CHARACTERISTICS : T A = 25 oc 

Symbol Parameter 

fMAX Max1mum Input 
Count Frequency 

tPLH Propagation Delay, CP to Oo 
tPHL 

tPLH Propagation Delay, 

tPHL CP to 01 or 03 

tPLH Propagation Delay, CP to 0 2 
tPHL 

tPHL Propagation Delay, 
MR to Output 

tPLH Propagation I Oo, 03 
tPHL Delay, 

1 o1. o2 MS to Output 

AC WAVEFORMS 

Figure 1. 

a. 

Limits 
Test Conditions 

Min. Typ. Max. 

25 35 F1g. 1 

12 20 F1g. 1 
13 20 

24 39 Fig. 3 
26 39 Vee =5.0 V 

32 54 F1g. 2 CL = 15 pF 

36 54 RL = 2 kU 

24 39 F1g. 2 

24 39 

20 36 
F1g. 2 

SC--

The number of Clock Pulses requ~red between the tp,._ and ll'cH measurements can be determ1ned from the Truth Table 

Figure 2. 
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Figure 3. 
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T74LS533 
T74LS534 

LS533- OCTAL TRANSPARENT LATCH WITH 3-STATE OUTPUTS 
LS534- OCTAL D-TYPE FLIP-FLOP WITH 3-STATE OUTPUTS 

DESCRIPTION 
The T74LS533 is an Octal Transparent latch with 3-
State Outputs designed for bus organised sustem 
applications. When Latch Enable (LE) is High the 
data appears transparent to the flip-flop when it is 
Low the data is latched. When the output Enable go­
es HIGH the bus output is in the high impedance sta­
te. The LS533 is functionally indentical to the LS373, 
with the exception of the inverted outputs. 

The T74LS534 is an octal D-Type flip-flop with 3-
State Outputs designed for bus oriented applica­
tions. It is composed of a buffered clock and an 
output Enable common to all flip-flops. The LS534 
is functionally identical to the LS374 with the excep­
tion that the outputs are inverted. 

PIN NAMES 

Do-D? 
LE 
CP 
OE 

DATA INPUTS 
LACTCH ENABLE (active HIGH) INPUT 
CLOCK (active HIGH going edge) 
INPUT 
OUTPUT ENABLE (active LOW) INPUT 
OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

81 
(Plastic Package) 

M1 
(Micro Package) 

D1 
(Ceramic Package) 

• C1 
(Plastic CHip Carrier) 

ORDER CODES : 
T74LSXXX 01 T74LSXXX C1 
T74LSXXX B1 T74LSXXX M1 

PC-1245 
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T74LS533/534 

CHIP CARRIER 

Vee= Pin 20 
GND= Pin 10 

0, 

II, 
II, 
0, 

0, 

() = Pin numbers 

LOGIC SYMBOL 

9 

LS533 

18 

17 

16 

15 

14 

10 11 12 13 

"""" ~J~ 

LS533 

3 4 7 8 13 14 17 18 

11 

2 5 6 9 12 15 16 19 

ABSOLUTE MAXIMUM RATINGS 

LC-01Z3 

Symbol Parameter 

Vee Supply Voltage 

VI Input Voltage, Applied to Input 

Vo Output Voltage, Applied to Output 

II Input Current, into Inputs 

lo Output Current, into Outputs 

11 
1 

0, 

II, 
II, 
0, 

0, 

OE 

LS534 

9 10 11 1Z 13 

LS534 

11 

17 

16 

15 

14 

3 4 7 8 13 14 17 18 

"2 5 6 9 12 15 16 19 

Value 

-0.5 to 7 

-0.5 to 15 

- 0.5 to 10 

-30 to 5 

50 

LC-0159 

Unit 

v 
v 
v 

mA 

mA 

Stresses 1n excess of those liSted under "Absolute Max1mum Ratings" may cause permanent damage 1D the dev1ce This os a stress rating only and 
luncbonal opera!Jon of the deV1ce at these or any other condrtoons on excess of those indocated on the operabonal sections of this specificabon is not 
omplled. Exposure 1D absolute max1mum rabng condlloons for extended penods may affect devoce reliability 
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T74LS533/534 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Volta_g_e 

Temperature 
Min. I Typ. I Max. 

T7 4LS533/534XX 4.75 v I 5.o v I 5.25 v o °C to+ 70 °C 
XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage for 
All Inputs 

ViL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage for 
All Inputs 

Vco lnQ_ut ClarnQ_ Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 rnA 

VoH Output HIGH Voltage 2.4 3.1 Vee= MIN, loH = - 2.6 rnA 
VIN = VIH 

VoL Output LOW Voltage 0.25 0.4 loL = 12 rnA I Vee= MIN 

0.35 0.5 IOL = 24 rnA IVIN = VIL 

lozH Output Off Current HIGH 20 Vee= MAX, VouT = 2.7 V 

lozL Output Off Current LOW -20 Vee= MAX, VouT = 0.4 V 

IIH Input HIGH Current 20 Vee= MAX, V1N = 2.7 V 
0.1 Vee= MAX, V1N = 7.0 V 

ill Input LOW Current -0.4 Vee= MAX, V1N = 0.4 V 

los Output SHort Circuit Current -30 - 130 Vee = MAX, VouT = 0 V 
(note 2) 

Icc Power Supply Current 40 Vee= MAX 
Notes : 1. Condibons for testing, not shown tn the Table, are chosen to guarantee operation under "worst case" condtllons. 

2. Not more than one output should be shorted at a ttme. 
(") Typical values are at Vee= 50 V, T. = 25 ·c. 

Unit 

v 

v 

v 
v 

t---'!-
v 

f1A 
rnA 

rnA 

rnA 

rnA 
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T74LS533/534 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Condition Unit 
Min. Typ. Max. 

IPLH Propagation Delay, 15 25 ns 
IPHL Data to Output (LS533 Only) -
tPLH Propagation Delay, 20 35 ns 

LE to Ouptput (LS533 Only) -
IPHL Propagation Delay, 22 35 ns 

LE to Ouptput (LS533 Only) -
tPLH Propagation Delay, 16 30 ns 

Clock to Output (LS534 Only) Vee= 5 V 
RL = 667 Q 

-
tPHL Propagation Delay, 24 30 

CL = 45 pF 
ns 

Clock to Output (LS534 Only) -
IPZH Enable Time to HigH Level 16 30 ns 

(LS533 Only) -
tPzL Enable Time to Low Level 19 36 ns 

(LS533 Only) -

tPZH Enable Time to HigH Level 18 30 ns 
(LS534 Only) -

IPZL Enable Time to Low Level 18 30 ns 
(LS534 Only) 

tPLZ Disable Time from Low Level 13 29 ns 
(LS533 Only) 

Vee= 5 V -
IPLZ Disable T1me from Low Level 12 29 RL = 667 Q ns 

(LS533 Only) CL = 5 pF -
IPHZ Disable Time from HigH Level 11 24 ns 

AC SET-UP REQUIREMENTS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Condition Unit 
Min. Typ. Max. 

Is Set·up Time (LS533 Only) 5 ~ 
Is Set-up T1me (LS534 Only) 15 20 ns r-----
lh Hold Time (LS533 Only) 20 ns 

Vee= 5 V 
r-----

th Hold T1me (LS534 Only1 -3 0 ~ 
lw Minimum Pulse WidtH 15 ns 

(LS533 Only) 
1------

tw Mimmum Pulse WidtH 10 13 ns 
(LS534 Only) 
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T74LS540 
T74LS541 

OCTAL BUFFER/LINE DRIVERS WITH 3-STATE OUTPUTS 

• PNP INPUTS REDUCE LOADING 
• 3-STATE OUTPUTS DRIVE BUS LINES 
• INPUTS AND OUTPUTS OPPOSITE SIDE OF 

PACKAGE, ALLOWING EASIERS INTERFACE 
TO MICROPROCESSOR 

• INPUT CLAMP DIODES LIMIT HIGH SPEED 
TERMINATION EFFECTS 

DESCRIPTION 

The T74LS540/541 are Octal Buffers and Line Dri­
vers. Although they have the same functions as 
LS240 and LS241, they offer a pinout with inputs 
and outputs on apposite sides of the package. 
These device are disigned to be used with 3-state 
memory address drivers, etc. 

TRUTH TABLE 

Inputs Outputs 

E1 E2 D LS540 LS541 

L L H L H 
H X X z z 
X H X z z 
L L L H L 

PIN CONNECTION (top view) 

81 
(Plastic Package) 

D1 
(Ceramic Package) 

M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LSXXX 01 T74LSXXX C1 
T74LSXXX 81 T74LSXXX M1 

L = LOW Vottage Level 
H = HIGH Voltage Level 
X= Don"t Care 
Z = HIGH Impedance 

DUAL IN LINE 

LS540 LS541 

NC = No Internal Connection 

September 1988 1/5 
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T74LS540/541 

CHIP CARRIER 

LS540 LS541 

8 d" .;s ~.3 

18 v, 0, 18 Y, 

17 Yz ~ 17 Yz 

16 'i'J Ds 16 YJ 

15 y4 0. 15 y4 

14 Ys 0, 14 Ys 

9 10 11 12 13 9 10 11 12 13 

c PC-0111 

~ifi ~~~ 

NC = No Internal Connection 

BLOCK DIAGRAM 

LS540 LS541 

l[-1115 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - O.Sto 7 v 
v, Input Voltage, Applied to Input -O.Sto 15 v 
Vo Output Voltage, Applied to Output 0 to 10 v 
I, Input Current, into Inputs -30 to 5 mA 

lo Output Current, into Outputs 50 rnA 

Stresses in excess ol1hose listed under "Absolute Maximum Ratings" may cause pennanent damage 1o the device. This IS a stress nmng only and 
functional operation of the device at these or any other condtiOilS in excess of those indicated in the operational sections of this specification is no1 
implied. Exposure 1o absolute maximum rating condtions for extended periods may affect device reliability 
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T7 4LS540/541 

GUARANTEED OPERATING RANGE 

Part Numbers Supply Voltage Temperature 
Min. I Typ. I Max. 

T7 4LS540/541 XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX= pacl<agetype. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter Limits Test Condition Unit 
Min. Typ. (*) Max. (note 1) 

V1H Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage v 
for Ali Input 

VIL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage v 
for Ali Input 

Vco lllj)_ut Clan1p Diode Voltage -0.65 - 1.5 Vee= MIN, hN = -18 mA v 
VoH Output HIGH Voltage 2.4 3.4 Vee = MIN, loH = - 3.0 mA v 

2.0 Vee= MIN, loH =- 15 mA v 
V1L = 0.5 V 

VOL Output LOW Voltage 0.25 0.4 loL= 4.0 mA Vee= MIN v 
V1N = V1H or V1L -

0.35 0.5 loL = 8.0 mA per Truth Table v 

VT.-VT. Hysteresis 0.2 0.4 Vee= MIN 

lozH Output Off Current HIGH 20 Vee= MAX, VouT = 2.7 V J.IA 
loZL Output Off Current LOW -20 Vee = MAX, VouT = 0.4 V J.IA 
hH Input HIGH Current 20 Vee = MAX, V1N = 2.7 V J.IA 

0.1 VCC =MAX, V1N = 7.0 V mA 

IlL Input LOW Current -0.2 vee = MAX. v1N = o.4 v mA 

los Output Short Circuit Current -40 -225 Vee = MAX, VouT = 0 V mA 
(note 2) 

Icc Power Supply Current rnA 
Total, Output HIGH LS540 25 

LS541 32 

Total, Output LOW LS540 45 Vee= MAX 

LS541 52 

Total, Output 3-State LS540 52 
LS541 55 

Notes : 1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. 
(") Typical values are at Vee= 5.0 V, TA = 25 ·c. 
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T74LS540/541 

AC CHARACTERISTICS (T A = 25 ac) 

Limits Test Conditions 
Symbol Parameter 

Min. Typ. Max. (note 1) Unit 

tPLH Propagation Delay, LS540 9.0 15 ns 
Data to Output LS541 12 15 

tPHL LS540 12 15 ns 
LS541 12 18 Vee= 5.0 V 

tpzH Output Enable Time LS540 15 25 
CL=45pF 

ns 
to HIGH Level LS541 15 32 

RL = 667 Q 

tpzL Output Enable Time LS540 20 38 ns 
to LOW LEvel LS541 20 38 

tPHZ Output Disable T1me LS540 10 18 ns 
from HIGH Level LS541 10 18 

tPLZ Output Diable Time LS540 15 25 
CL = 5.0 pF 

ns 
to LOW Level LS541 15 29 

AC WAVEFORMS 

Figure 1. Figure 2. 

5(-0013 

Figure 3. Figure 4. 
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AC LOAD CIRCUIT 
FigureS. 

TO OUTPUT 
UIIIER TEST 

All DKlOES 
ARE 10064 

~ 

I~ 

F i SW1 

........ 

tW2 

S(-0112 

T7 4LS540/541 

SWITCH POSITION 

Symbol SW1 SW2 

IPZH Open Closed 

IPZL Closed Open 

IPLZ Closed Closed 

IPHZ Closed Closed 

5/5 
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DESCRIPTION 

The T7 4LS645 is an octal bus transceiver designed 
for asynchronous two-way communication between 
data buses. Control function implementation 
reduces to a minimum external timing requirements. 
This circuit permits transmission of data from the A 
bus to B or from the B bus to A bus depending upon 
the logic level of the direction control (DIR) input. 
The device can be disabled by the Enable input (G) 
causing the buses to be effectively isolated. 

TRUTH TABLE 

CONTROL INPUTS 

G 

L 

L 

H 
L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 

September 1988 

DIR 

L 

H 

X 

OPERATION 

B Data to A Bus 

A Data to B Bus 

Isolation 

T74LS645 

OCTAL BUS TRANSCEIVERS 

81 
{Plastic Package) 

D1 
(Ceramic Package) 

• M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
T74LS645 D1 T74LS645 C1 
T74LS645 B1 T74LS645 M1 

PIN CONNECTION (top view) 
DUAL IN LINE 

A, 

... .. 

... 
A, 

CHIP CARRIER 
.r ..r ~ ~It:' 

111 

17 

" 
15 

9 10 11 12 0 

a, 
B, 

' 

1/3 
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T74LS645 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage -0.5 to 7 v 

Vo Input Voltage, Applied to Input -O.Sto 15 v 

Vo Output Voltage, Applied to Output -O.Sto 10 v 

lo Input Current, into Inputs -30 to 5 mA 

lo Output Current, into Outputs 50 mA 

St~asses in excess of 1hose liS1ed under "Absolute Maximum Ratings" may cause pennanent damage 1D the device. Tlis is a s1r8ss rating ony and 
functional opemtion of the device at these or any o1her oondilions in excess of 1hose indcaled In the operational sections of 1his specification is not 
omploed. Exposu~e to absolute maxomum rating oondtlions lor extended periods may affect device reloability. 

GUARANTEED OPERATING RANGE 

Flllrt Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS645XX 4.7sv I s.ov 1s.2sv o•cto+70°C 
XX = package type. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Unit 
Min. Typ.(*) Max. (note 1) 

VoH Input HIGH Voltage 2.0 Guaranteed Input HIGH v 
Voltage for all Inputs 

VoL Input LOW Voltage 0.6 Guaranteed Input LOW v 
Voltage for all Inputs 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, hN = -18 mA v 

VoH Output HIGH Voltage 2.4 3.4 Vee = MIN, IOH = - 3.0 mA v 
2.0 Vee= MIN, IOH =- 15 mA v 

VOL Output LOW Voltage 0.25 0.4 IOL=12mA Vee= MIN v 
VoN = VoH or VoL 1----

0.35 0.5 IOL = 24 mA per Truth Table v 

lozH Output Off Current HIGH 20 Vee= MAX, VOUT = 2.7 V uA 
loZL Output Off Current LOW -400 Vee = MAX, VouT = 0.4 V uA 
hH Input HIGH Current 

DIRor@ 20 Vee= MAX, VoN= 2.7 V uA 
DIRorG 0.1 Vee = MAX, VoN = 7.0 V mA 

A orB 0.1 Vee = MAX, VoN = 5.5 V mA 

hL Input LOW Current -0.4 Vee = MAX, VoN = 0.4 V mA 
los Output Short Circuit Current -40 -225 Vee = MAX, VOUT = 0 V mA 

(note2) 

Icc Supply Current Vee= MAX mA 
Total, Output HIGH 70 
Total, Output LOW 90 
Total at HIGH Z 95 

Notes :1. 
2. 
(") 

.. 
For condotoons shown as MIN or MAX, use the appropnate value specohed under guaranteed operatong ranges. 
Not more than one output should be shorted at a time. 
Typical values are at Vee= 5.0 V, T. = 25 •c. 
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T74LS645 

AC CHARACTERISTICS: TA = 25 °C 

Symbol Parameter 
Limits 

Test Conditions Units 
Min. Typ. Max. 

IPLH Propagation Delay, A to B 8.0 15 ns 
lpHL 11 15 1---
tPLH Propagation Delay, B to A 8.0 15 ns 
IPHL 11 15 CL = 45 pF 

1---
tPZL Qutput Enable Time, 31 40 RL = 667 Q ns 
tpzH G DIR to A 26 40 -
tpZL Qutput Enable Time, 31 40 ns 
tpZH G DIR to B 26 40 

tpLZ Qutput Disable Time, 15 25 ns 
tPHZ G DIR to A 15 25 

CL = 5.0 pF -
tPLZ Qutput Disable Time, 15 25 ns 
lPHZ G DIR to B 15 25 

3/3 
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T74LS670 

4 X 4 REGISTER FILE WITH 3-STATE OUTPUTS 

• SIMULTANEOUS READ/WRITE OPERATION 
• EXPANDABLE TO 512 WORDS OF n-BIT 
• TYPICAL ACCESS TIME OF 20 ns 
• 3-STATE OUTPUTS FOR EXPANSION 
• TYPICAL POWER DISSIPATION OF 125 mW 

DESCRIPTION 
The TTUMSI T74LS670 is a high speecl,low-power 
4 x 4 Register File organized as four words by four 
bits. Separate read and write inputs, both address 
and enable, allow simultaneous read and write 
operation. 

The 3-State outputs make it possible to connect up 
to 128 outputs to increase the word capacity up to 
512 words. Any number of these device can be ope­
rated in parallel to generate an n-bit lenght. 

PIN NAMES 

DATA INPUTS 
WRITE ADDRESS INPUTS 
WRITE ENABLE (active LOW) 
INPUT 
READ ADDRESS INPUTS 
READ ENABLE (active LOW) 
INPUT 
OUTPUTS 

PIN CONNECTION (top view) 

DUAL IN LINE 

September 1988 

The T74LS170 provides a simular function to this 
device but is features open-collector outputs. 

--81 
(Plastic Package) 

M1 
(Micro Package) 

01 
(Ceramic Package) 

C1 
(Plastic Chip Carrier) 

ORDER CODES : 
T74LS670 01 T74LS670 C1 
T74LS670 B1 T74LS670 M1 

CHIP CARRIER 

Q'Q'!i! ~0 

0,. 11 

Re 17 

16 

15 

14 

9 10 n 12 13 

Cll P<-411t 

S~!it 3d 

NC - No ln1ernal Connection 
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T74LS670 

WRITE FUNCTION TABLE AND READ FUNCTION TABLE 

(see notes A, Band C) (see notes A, and D) 

Write Inputs Word Read Inputs Outputs 

WB WA EW 0 1 2 3 RB RA ER 01 02 03 04 

L L L O=D 00 00 00 L L L WOB1 WOB2 WOB3 WOB4 
L H L 00 O=D 00 00 L H L W1B1 W1B2 W1B3 W1B4 
H L L 00 00 O=D 00 H L L W2B1 W2B2 W2B3 W2B4 
H H L 00 00 00 O=D H H L W3B1 W3B2 W3B3 W3B4 
X X H 00 00 00 00 X X H z z z z 

Notes : A. H = HIGH Vonage Level, L = LOW Vollage Level, X = Don't Care, Z = HIGH Impedance 
B Q = D =The four selected Internal flip-flops Will assume the slate applied to the 4 external dala inputs 
C. 00 =The level of 0 before the Indicated input condrtiOfls were established. 
D. WOBI =The first bit word 0, etc. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Vee Supply Voltage - 0.5 to 7 v 
v, Input Voltage, Applied to Input - 0.5 to 15 v 
Vo Output Voltage, Applied to Output - 0.5 to 10 v 
I, Input Current, into Inputs -50 to 5 rnA 

lo Output Current, into Outputs 50 rnA 

Stresses 1n excess of those listed under "Absolute Max1mum Ratings" may cause permanent damage to the device This is a stress rating only 
and funcbonal operabon of the dev1ce at these or any other condibons 1n excess of those 1nd1cated 1n the operabonal secbons of th1s specifica­
tion 1s not Implied. Exposure to absolute max1mum rating conditions for extended periods may affect device reliability 

GUARANTEED OPERATING RANGE 

Part Numbers 
Supply Voltage 

Temperature 
Min. I Typ. I Max. 

T74LS670XX 4.75 v I 5.o v I 5.25 v 0 °C to+ 70 °C 
XX = Package type. 

2/6 
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LOGIC SYMBOL AND LOGIC DIAGRAM 

Vee • Pin 16 
GND-PinB 
( ) = Pin numbers 

1215123 

1110976 

T74LS670 
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T74LS670 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 

Symbol Parameter 
Limits Test Condition 

Min. Typ.(*) Max. (note 1) 

VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage 
for All Input 

V1L Input LOW Voltage 0.8 Guaranteed Input LOW Voltage 
for All Input 

Vco Input Clamp Diode Voltage -0.65 -1.5 Vee= MIN, I1N = -18 mA 

VoH Output HIGH Voltage 2.4 3.1 Vee = MIN, loH =- 2.6 mA 
V1N = V1H or V1L per Truth Table 

VoL Output LOW Voltage 0.25 0.4 loL = 4.0 mA Vee= MIN 
YIN = V1H or V1L 

0.35 0.5 loL = 8.0 mA per Truth Table 

lozH Output Off Current HIGH 20 Vee = MAX, Vour = 2.7 V 
VIH = 2.0 v 

lozL Output Off Current LOW -20 Vee = MAX, Vour = 0.4 V 
V1H = 2.0 V 

hH Input HIGH Current Vee = MAX, V1N = 2.7 V 
fl.ny D, R orW 20 
~w 40 
ER 60 

{l.ny D, RorW 0.1 VCC = MAX, V1N = 7.0 V 

~w 
> 0.2 

ER 0.3 

ilL Input LOW Current VCC = MAX, V1N = 0.4 V 
{l.ny D, R orW -0.4 
~w -0.8 
ER - 1.2 

los Output Short C1rcuit Current -30 -130 Vee = MAX, Vour = 0 V 
(note 2) 

Icc Power Supply Current (note 3) 30 50 Vee= MAX 
Notes : t. For condmons shown as MIN or MAX, use the appropnate value spec1fied under guaranteed operat1ng ranges. 

2 Not more than one output should be shorted at a t1me. 

Unit 

v 

v 

v 
v 

v 
,....__ 

v 

llA 

llA 

llA 

mA 

mA 

mA 

mA 

3. Max1mum Icc IS guaranteed for the following worst-case cond1bons : 4 5 V is applied to all data mputs and both enable 1nputs, all 
address 1nputs are grounded, and all outputs are open. 

(") Typical values are at Vee~ 5.0 V, T. ~25 ·c. 
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T74LS670 

AC CHARACTERISTICS : T A = 25 "C 

Limits 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

tPLH Propagation Delay, 23 40 Fig. 2 ns 
tPHL RA or Ra to a Outputs 25 45 

tPLH Propa~tion Delay, Negative 26 45 Fig. 1 Vee= 5.0 V ns 
tPHL Going Ew to a Outputs 28 50 CL = 15 pF 

tPLH Propagation Delay, 25 45 Fig. 1 ns 
tPHL Data Inputs to a Outputs 23 40 

tpzH £nable Time, Negative Going 15 35 Figs. 4, 5 ns 
ER to a Outputs Going HIGH 

tpzL £nable Time, Negative Going 22 40 Figs. 3, 5 ns 
ER to a Outputs Going LOW Vee= 5.0 V 

tpHz Qisable Time, Positive Going 30 50 Figs. 4, 5 cl = 5.o pF ns 
ER to a Outputs Off from HIGH 

tPLZ Qisable Time, Positive Going 16 35 Figs. 3, 5 ns 
ER to a Outputs Off from LOW 

AC CHARACTERISTICS : T A = 25 "C 

Limits 
Symbol Parameter Test Conditions Unit 

Min. Typ. Max. 

tw Clock Pulse Width (LOW) for Ew 25 ns 

tsD Set-up Time, Data Inputs ~ith 10 ns 
(note 5) Respect to Positive-going Ew 

thD Hold Time, Data Inputs w® 15 ns 
Respect to Positive-going Ew Vee= 5.0 V 

t 5 W Set-up Time, Write Select 15 Fig. 3 ns 
(note 7) Inputs WA and WILwith Respect 

to Negative-going Ew 

thW Hold Time, Write Select Inputs 5 ns 
WA and We wit!!_ Respect to 
Negative-going Ew 

tree Recovery Time 25 ns 

Notes : 5. The da1a to Enable Set-14l time IS defined as the time required for the logic level to be present at the data onput prior to the enable 
transition from LOW to HIGH in order for la1ch to recognize and store the new data 

6. The hold time (lh) is defined as the minimum time following the enable transition from LOW to HIGH that the logic level must be main-
1ained at the input in order to ensure continued recognition. 

7. The address to Enable Set-up Time is the lime before the HIGH to LOW Enable transrtion that the address must be stable so that 
the correct latch is addressed and the other la1ches are not affected. 

8. The Shaded areas Indicate when the input is permitted to change for predic1able output performance. 
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T74LS670 

AC WAVEFORMS 

Figure 1. 

D Ew 

!l 

Figure 2. 

~'~-~~t t "") 
- uv 

sc-om 

_~' ~~=j ~:~l,--
a ~~.3-V----------------------J~lJV 

SC-0066 

Figure 3. 

SC-0067 
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.i /;:-;:%-'~ ;:··· ' c 

illi.miux. MIN. 

a1 0.51 0.020 

B 1.39 1.65 0.055 

b 0.5 

b1 0.25 

D 20 

E 8.5 

e 2.54 

e3 15.24 

F 7.1 

I 5.1 

L 3.3 

z 1.27 2.54 0.050 

b z 
e3 

D 

Inch 

TYP. MAX. 

0.065 

0.020 

0.010 

0.787 

0.335 

0.100 

0.600 

0.280 

0.201 

0.130 

0.100 

B e 

z 

u.. 

OUTLINE AND 
MECHANICAL DATA 

Plastic DIP14 · 

...... b1 

I· 
E 

·I 

P001A 
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ill SGS·THOMSON 
~ l [t:'ii]0©rnl@~[1~©'iJ'rnJ@[i-1]0©@ 

a1 0.51 0.020 

B 0.77 1.65 0.030 0.065 

b 0.5 0.020 

b1 0.25 0.010 

D 20 0.787 

E 8.5 0.335 

e 2.54 0.100 

e3 17.78 0.700 

F 7.1 0.280 

5.1 0.201 

L 3.3 0.130 

z 1.27 0.050 

~···~··-. ca -

.... b1 

b B 

I· ·I z E 
e3 

D 

u.. 

P001C 
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• :;"".•; .... :.·· .. ,.. .. !· 

--

' -m: iiAx 
a1 0.254 

B 1.39 1.65 

b 0.45 

b1 0.25 

D 25.4 

E 8.5 

e 2.54 

e3 22.86 

F 7.1 

I 3.93 

L 3.3 

z 1.34 

z 

I' 
II 

lncb . -.. 

--- T'IP. MAX. 

0.010 

0.055 0.065 

0.018 

0.010 

1.000 

0.335 

0.100 

0.900 

0.280 

0.155 

0.130 

0.053 

e3 

D 

I 

z 

.I 
11 

11 

-- otiruNE.AND· 
MECHANICAL DATA 

Plastic DIP20 {0.25) 

..... b1 

I· 
E 

.... 

·I 

P001J 
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mm 
DIM. 

MIN. TYP. MAX. 

a1 0.63 

b 0.45 

b1 0.23 0.31 

b2 1.27 

D 32.2 

E 15.2 16.68 

e 2.54 

e3 27.94 

F 14.1 

I 4.445 

L 3.3 

~ 
e3 

D 

554 

Inch 

MIN. TYP. MAX. 

0.025 

0.018 

0.009 0.012 

0.050 

1.268 

0.598 0.657 

0.100 

1.100 

0.555 

0.175 

0.130 

e 

12 

OUTLINE AND 
MECHANICAL DATA 

Plastic DIP24 (0.25) 

~ 
I· 

E 

.I 

LL. 

·I 

P043A 



: -·;' 'cf::l': ....... ' _,. v. 

·-
~ : .. ..., ;-

11N.i. "WP. IIAX.; 

A 20 

B 7.0 

D 3.3 

E 0.38 

e3 15.24 

F 2.29 2.79 

G 0.4 0.55 

H 1.17 1.52 

L 0.22 0.31 

M 1.52 2.54 

N 10.3 

p 7.8 8.05 

a 5.08 

-
: - •. lnllll . 

.... 1VJt. 

0.130 

O.Q15 

0.600 

0.090 

0.016 

0.046 

0.009 

0.060 

0.307 

,. 

IL\X. 

0.787 

0.276 

0.110 

0.022 

0.060 

0.012 

0.100 

0.406 

0.317 

0.200 

OUTLIIfE AND 
MECHANICAL DATA 

Ceramic DIP1411 

I 

P053C 
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DIM. 
mm 

MIN. lYP. 

A 

B 

D 3.3 

E 0.38 

e3 17.78 

F 2.29 

G 0.4 

H 1.17 

L 0.22 

M 0.51 

N 

p 7.8 

a 

556 

MAX. MIN. 

20 

7 

0.015 

2.79 0.090 

0.55 0.016 

1.52 0.046 

0.31 0.009 

1.27 0.020 

10.3 

8.05 0.307 

5.08 

Inch 

lYP. MAX. 

0.787 

0.276 

0.130 

0.700 

0.110 

0.022 

0.060 

0.012 

0.050 

0.406 

0.317 

0.200 

~ SGS·1HOMSON II.., l [ii'A]~©rnl@~[1~©'TI'rnl@li\!l0©® 

OUTLINE AND 
MECHANICAL DATA 

·Ceramic DIP16/1 

I. N .I 

P053D 



A 25 0.984 

B 7.8 0.307 

D 3.3 0.130 

E 0.5 1.78 0.020 0.070 

e3 22.86 0.900 

F 2.29 2.79 0.090 0.110 

G 0.4 0.55 0.016 0.022 

1.27 1.52 0.050 0.060 

L 0.22 0.31 0.009 0.012 

M 0.51 1.27 0.020 0.050 

N1 4° (min.), 15° (max.) 

p 7.9 8.13 0.311 0.320 

a 5.71 0.225 

P057H 
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DIM. 

MIN. 

A 

B 13 05 

c 3.9 

D 3 

E 0.5 

e3 

F 2.29 

G 0.4 

I 117 

L 0.22 

M 1.52 

N1 

p 15.4 

a 

mm Inch 

TYP. MAX. MIN. TYP. 

32.3 

13.36 0 514 

5.08 0.154 

0.118 

1.78 0.020 

2794 1.100 

2.79 0.090 

0.55 0.016 

1.52 0.046 

0 31 0.009 

2.49 0.060 

4° (m1n.), 15° (max.) 

15.8 0.606 

5.71 

MAX. 

1.272 

0.526 

0.200 

0.070 

0.110 

0 022 

0 060 

0.012 

0.098 

0.622 

0.225 

OUTLINE AND 
MECHANICAL DATA 

Ceramic DIP24 

p 

~~~======~ }'~......---1 .L...L...---11 ~ 
.Jl1_ 

M 
e3 

m 

POSBC 
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A 9.78 10.03 0.385 

B 8.89 9.04 0.350 

D 4.2 4.57 0.165 

d1 2.54 

d2 0.56 

E 7.37 8.38 0.290 

e 1.27 

e3 5.08 

F 0.38 

G 0.101 

M 1.27 

M1 1.14 

B 

M1 

8 

I.~ ~ 
10 

0 

A 

0.100 

0.022 

0.050 

0.200 

O.Q15 

0.050 

0.045 

'12 

0.395 

0.356 

0.180 

0.330 

0.004 

• 
17 

'18 

15 

14 

~]·.1 
I 0 I G (Sealilg Plane Copllnrity) 

. - ~' 

M 

d2 

d1 

D 
P027A 
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DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.19 

c 0.5 

c1 

D 8.55 

E 5.8 

e 1.27 

e3 7.62 

F 3.8 

G 4.6 

L 0.5 

M 

s 

14 

560 

MAX. MIN. 

1.75 

0.2 0.004 

1.6 

0.46 0.014 

0.25 0.007 

45° (typ.) 

8.75 0.336 

6.2 0.228 

4.0 0.15 

5.3 0.181 

1.27 0 020 

0.68 

so (max.) 

e3 

D 

inch 

TYP. MAX. 

0.069 

0.008 

0.063 

0.018 

0.010 

0.020 

0.344 

0.244 

0.050 

0.300 

0.157 

0.208 

0.050 

0.027 

8 

7 

M 

LL 

OUTLINE AND 
MECHANICAL DATA 

S014 
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DR 
1111111 .... TYP • 

A 

a1 0.1 

a2 

b 0.35 

b1 0.19 

c 0.5 

c1 

D 9.8 

E 5.8 

e 1.27 

e3 8.89 

F 3.8 

G 4.6 

L 0.5 

M 

s 

b 

IIAX. liN. 

1.75 

0.2 0.004 

1.6 

0.46 0.014 

0.25 0.007 

45° (typ.) 

10 0.386 

6.2 0.228 

4.0 0.150 

5.3 0.181 

1.27 0.020 

0.62 

so (max.) 

e3 

D 

Inch 

TYP. MAX. 

0.069 

0.008 

0.063 

O.Q18 

0.010 

0.020 

0.394 

0.244 

0.050 

0.350 

0.157 

0.209 

0.050 

0.024 

M 

~ SGS·1MOMSON 
~ ~ l ~O©rnl@~O:,~©'TI'rnl@~O©® 

lL 

OUTLINE AND 
MECHANICAL DATA 

S016 

G 
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DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.23 

c 0.5 

c1 

D 12.6 

E 10 

e 1.27 

e3 11.43 

F 7.4 

L 0.5 

M 

s 

20 

562 

Inch 

MAX. MIN. TYP. 

2.65 

0.2 0.004 

2.45 

0.49 0.014 

0.32 0.009 

0.020 

45° (typ.) 

13.0 0.496 

10.65 0.394 

0.050 

0.450 

7.6 0.291 

1.27 0.020 

0.75 

so (max.) 

MAX. 

0.104 

0.008 

0.096 

0.019 

0.013 

0.510 

0.419 

0.300 

0.050 

0.030 

M 

11 

u.. 

~ SGS·1HOMSON 
IJJ.. '! l [i\:;i]O©OO@~lL~©'ll'OO@~D©~ 

OUTLINE AND 
MECHANICAL DATA 

S020 

(..) 

E 

P013L 



.:;\"<---~~---.-
-, 

:'., .. · _ .. '_:lncfl ; . -.-r '' ..• ,. tiP.' ''MAx. - " TYP.·· .MAx. ....... 
A 2.65 0.104 

a1 0.1 0.2 0.004 0.008 

a2 2.45 0.096 

b 0.35 0.49 0.014 0.019 

b1 0.23 0.32 0.009 0.013 

c 0.5 0.020 

c1 45° (typ.) 

D 15.2 15.6 0.598 0.614 

E 10 10.65 0.394 0.419 

e 1.27 0.050 

e3 13.97 0.550 

F 7.4 7.6 0.291 0.300 

L 0.5 1.27 0.020 0.050 

M 0.75 0.030 

s 8° (max.) 

EUlJ:to:o=u=o=u=OJ[QuJ)~ 
b.~~~· 03 • .1 J 
1· n n n n n °D n n n n -~---.---

24 13 

u.. 

. - - . 

· OUTUNfH~tl> . : ' 
MECHANICAL DATA 
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NOTES 



NOTES 



SALES OFFICES 

EUROPE 

DENMARK 
2730HERLEV 
Herlev Torv, 4 
Tel (45-42) 94 85 33 
Telex 35411 
Telefax ( 45-42) 948694 

FINLAND 

LOHJA SF-08150 
Karjalankatu, 2 
Tel 1215511 
Telefax 12 155 66 

FRANCE 

94253 GENTILLY Cedex 
7 - avenue Gall1en1 - BP 93 
Tel (33-1) 47 40 75 75 
Telex 632570 STMHQ 
Telefax (33-1) 47 40 79 10 

67000 STRASBOURG 
20, Place des Hailes 
Tel (33) 88 75 50 86 
Telex 870001 F 
Telefax (33) 88 22 29 32 

GERMANY 

6000 FRANKFURT 
Gutleutstrasse 322 
Tel (49-69) 237492-3 
Telex 176997 889 
Telefax (49-69) 231957 
Teletex 6997689=STVBP 

8011 GRASBRUNN 
Bretontscher R1ng 4 
Neukeferloh Technopark 
Tel ( 49-89) 46006-0 
Telex 528211 
Telefax (49-89) 4605454 
Teletex 897107=STDISTR 

3000 HANNOVER 51 
Rotenburger Strasse 28A 
Tel (49-511) 615960 
Telex 175118418 
Teletex 5118418 CSFBEH 
Telefax (49-511) 6151243 

5202 HENNEF 
Reuther Strasse 1 A-C 
Tel (02242) 6088/6089 

(02242) 4019/4010 
Telefax (02242) 84181 

8500 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel (49-911) 59893-0 
Telex 626243 
Telefax (49-911) 5980701 

7000 STUTTGART 1 
Oberer K~rchhaldenweg 135 
Tel (49-711) 692041 
Telex 721718 
Telefax (49-711) 691408 

ITALY 

20090 ASSAGO (MI) 
V le Mllanof1or1- Strada 4- Palazzo N4/A 
Tel (39-2) 89213 1 (10 hnee) 
Telex 330131 -330141 SGSAGR 
Telefax (39-2) 8250449 

40033 CASALECCHIO Dl RENO (BO) 
V1a R Fuc1n1, 12 
Tel (39-51) 591914 
Telex 512442 
Telefax (39-51) 591305 

00161 ROMA 
V1a A Torlon1a, 15 
Tel (39-6) 8443341 
Telex 620653 SGSATE I 
Telefax (39-6) 8444474 

NETHERLANDS 

5652 AR EINDHOVEN 
Meerenakkerweg 1 
Tel (31-40) 550015 
Telex 51186 
Telefax (31-40) 528835 

SPAIN 

08021 BARCEL~NA 
Calle Platon, 6 41 Floor, s• Door 
Tel (34-3) 4143300-4143361 
Telefax (34-3) 2021461 

28027 MADRID 
Calle AI bacete, 5 
Tel (34-1) 4051615 
Telex 46033 TCCEE 
Telefax (34-1) 4031134 

SWEDEN 
S-16421 KISTA 
Borgarf1ordsgatan, 13- Box 1094 
Tel (46-8) 7939220 
Telex 12078 THSWS 
Telefax (46-8) 7504950 

SWITZERLAND 
1218 GRAND-SACONNEX (GENEVA) 
Chem1n Franco1s-Lehmann, 18/A 
Tel (41-22) 7986462 
Telex 415493 STM CH 
Telefax (41-22) 7984869 

UNITED KINGDOM and EIRE 
MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 
Tel ( 44-628) 890800 
Telex 847458 
Telefax (44-628) 890391 



SALES OFFICES 

AMERICAS ASIA I PACIFIC JAPAN 

BRAZIL AUSTRALIA TOKY0108 
N1ssek1 - Takanawa Bid 4F 

05413 SAO PAULO NSW 2027 EDGECLIFF 2-18-10Takanawa 
R Hennque Schaumann 286-CJ33 SUite 211, Edgecl1ff centre Mnato-Ku 
Tel (55-11) 883-5455 203-233, New South Head Road Tel (81-3) 3280-4121 
Telex (391 )11-37988 "UMBR BR" Tel (61-2) 327 39 22 Telefax (81-3) 3280-4131 
Telefax 11-551-128-22367 Telex 071 126911 TCAUS 

Telefax (61-2) 327 61 76 
U.S.A. 

NORTH & SOUTH AMERICAN HONG KONG 
MARKETING HEADQUARTERS WANCHAI 
1000 East Bell Road 22nd Floor - Hopewell centre 
Phoemx, AZ 85022 183 Queen's Road East 
(1)-(602) 867-6100 Tel (852-5) 8615788 

Telex 60955 ESGIES HX 

SALES COVERAGE BY STATE Telefax (852-5) 8656589 

ALABAMA INDIA 
Huntsville- (205) 533-5995 NEW DELHI 110001 

ARIZONA L1ason0ff1ce 
62, Upper Ground Floor 

Phoenix- (602) 867-6217 World Trade Centre 
CALIFORNIA Barakhamba Lane 
Santa Ana- (714) 957-6018 Tel 3715191 
San Jose- (408) 452-8585 Telex 031-66816 STMIIN 

Telefax 3715192 
COLORADO 
Boulder (303) 449-9000 MALAYSIA 
ILLINOIS PULAU PINANG 10400 
Schaumburg- (708) 517-1890 41h Floor - Su1te 4-03 

INDIANA Banftunan FOP-123D Jalan Anson 
; Kokomo- (317) 459-4700 Tel 04) 379735 

J 

Telefax (04) 379816 
MASSACHUSETTS 
L1ncoln- (617) 259-0300 KOREA 
MICHIGAN SEOUL 121 
LIVOnia- (313) 462-4030 8th floor Sh1nwon Bu1ld1ng 

NEW JERSEY 823-14, Yuksam-Dong 
KanWNam-Gu Voorhees- (609) 772-6222 Tel 82-2) 553-0399 

NEW YORK Telex SGSKOR K29998 
Poughkeepsie - (914) 454-8813 Telefax (82-2) 552-1051 

NORTH CAROLINA SINGAPORE 
Rale1gh- (919) 787-6555 

SINGAPORE 2056 
TEXAS 28 Ang Mo K1o- lndustnal Park 2 
Carrollton- (214) 466-8844 Tel (65) 4821411 

FOR RF AND MICROWAVE Telex RS 55201 ESGIES 

POWER TRANSISTORS CON- Telefax (65) 4820240 

TACT 
TAIWAN THE FOLLOWING REGIONAL 

OFFICE IN THE U.S.A. TAIPEI 
PENNSYLVANIA 121h Floor 
Montgomeryville- (215) 362-8500 571, Tun Hua South Road 

Tel (886-2) 755-4111 
Telex 10310 ESGIE TW 
Telefax (886-2) 755-4008 



Information furn1shed IS believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no respons1b1hty for the 
consequences of use of such inlorma!Jon nor for any Infringement of patents or other rights of third parties wh1ch may result from 1ts use. No 
license is granted by 1mpl1cat1on or otherwise under any patent or patent nghts of SGS-THOMSON M1croelectromcs. SpeCification ment1oned 
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