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� Inputs Are TTL-Voltage Compatible

� Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB), and Ceramic Flat (W) Packages,
Ceramic Chip Carriers (FK), and Standard
Plastic (N) and Ceramic (J) DIPs

description

These devices contain four independent 2-input
NOR gates. They perform the Boolean function
Y = A •  B or Y = A + B in positive logic.

The SN54HCT02 is characterized for operation
over the full military temperature range of –55°C
to 125°C. The SN74HCT02 is characterized for
operation from –40°C to 85°C.

FUNCTION TABLE
(each gate)
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† This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the D, DB, J, N, and W packages.

logic diagram, each gate (positive logic)
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absolute maximum ratings over operating free-air temperature range †

Supply voltage range, VCC –0.5 V to 7 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Input clamp current, IIK (VI < 0 or VI > VCC) (see Note 1) ±20 mA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Output clamp current, IOK (VO < 0 or VO > VCC) (see Note 1) ±20 mA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Continuous output current, IO (VO = 0 to VCC) ±25 mA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Continuous current through VCC or GND ±50 mA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Package thermal impedance, θJA (see Note 2): D package 86°C/W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

DB package 96°C/W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
N package 80°C/W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Storage temperature range, Tstg –65°C to 150°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

† Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

SN54HCT02 SN74HCT02
UNIT

MIN NOM MAX MIN NOM MAX
UNIT

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V

VIH High-level input voltage VCC = 4.5 V to 5.5 V 2 2 V

VIL Low-level input voltage VCC = 4.5 V to 5.5 V 0 0.8 0 0.8 V

VI Input voltage 0 VCC 0 VCC V

VO Output voltage 0 VCC 0 VCC V

tt Input transition (rise and fall) time 0 500 0 500 ns

TA Operating free-air temperature –55 125 –40 85 °C

NOTE 3: All unused inputs of the device must be held at VCC or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS VCC
TA = 25°C SN54HCT02 SN74HCT02

UNITPARAMETER TEST CONDITIONS VCC
MIN TYP MAX MIN MAX MIN MAX

UNIT

VOH VI = VIH or VIL
IOH = –20 µA

4 5 V
4.4 4.499 4.4 4.4

VVOH VI = VIH or VIL
IOH = –4 mA

4.5 V
3.98 4.3 3.7 3.84

V

VOL VI = VIH or VIL
IOL = 20 µA

4 5 V
0.001 0.1 0.1 0.1

VVOL VI = VIH or VIL
IOL = 4 mA

4.5 V
0.17 0.26 0.4 0.33

V

II VI = VCC or 0 5.5 V ±0.1 ±100 ±1000 ±1000 nA

ICC VI = VCC or 0, IO = 0 5.5 V 2 40 20 µA

∆ICC‡ One input at 0.5 V or 2.4 V,
Other inputs at 0 or VCC

5.5 V 1.4 2.4 3 2.9 mA

Ci
4.5 V

to 5.5 V
3 10 10 10 pF

‡ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or VCC.

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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switching characteristics over recommended operating free-air temperature range, C L = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER
FROM TO

VCC
TA = 25°C SN54HCT02 SN74HCT02

UNITPARAMETER
(INPUT) (OUTPUT)

VCC
MIN TYP MAX MIN MAX MIN MAX

UNIT

t d A or B Y
4.5 V 11 20 30 25

nstpd A or B Y
5.5 V 10 18 27 22

ns

tt Y
4.5 V 9 15 22 19

nstt Y
5.5 V 8 14 20 17

ns

operating characteristics, T A = 25°C
PARAMETER TEST CONDITIONS TYP UNIT

Cpd Power dissipation capacitance No load 20 pF

PARAMETER MEASUREMENT INFORMATION

VOLTAGE WAVEFORM
INPUT RISE AND FALL TIMES

1.3 V1.3 V
0.3 V0.3 V

2.7 V 2.7 V
3 V

0 V

tr tf

Input

VOLTAGE WAVEFORMS
PROPAGATION DELAY AND OUTPUT RISE AND FALL TIMES

1.3 V

1.3 V1.3 V
10%10%

90% 90%

3 V

VOH

VOL

0 V

tr tf

Input

In-Phase
Output

1.3 V

tPLH tPHL

1.3 V 1.3 V
10% 10%

90%90%
VOH

VOL
trtf

tPHL tPLH

Out-of-Phase
Output

Test
Point

From Output
Under Test

LOAD CIRCUIT

NOTES: A. CL includes probe and test-fixture capacitance.
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following

characteristics: PRR ≤ 1 MHz, ZO = 50 Ω, tr = 6 ns, tf = 6 ns.
C. The outputs are measured one at a time with one input transition per measurement.
D. tPLH and tPHL are the same as tpd.

CL = 50 pF
(see Note A)

Figure 1. Load Circuit and Voltage Waveforms

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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S N7 4 HCT0 2 ,  Q u a d r u p le  2 - I n p u t  P o s it iv e - NO R Ga t e s
DEVICE S TATUS :  ACTI VE

PARAMETER NAME S N7 4 HCT0 2

Volta ge  Node s  (V) 5

Vcc ra n ge  (V) 4 .5  to  5 .5

In pu t  Le ve l TTL

Ou tpu t  Le ve l CMOS

Ou tpu t  Drive  (m A) -4 / 4

No.  of Ga te s 4

S ta t ic Cu rre n t 0 .0 2

tpd  m a x (n s ) 2 2

FEATURES Ba ck to  Top

●      In pu t s  Are  TTL-Volta ge  Com pa t ib le
●      Pa cka ge  Op t ion s  In clu de  Pla s t ic S m a ll-Ou t lin e  (D) ,  S h rin k S m a ll-Ou t lin e  (DB) ,  a n d  Ce ra m ic Fla t  (W)  Pa cka ge s ,  Ce ra m ic Ch ip  Ca rrie rs  (FK) ,  a n d  S ta n da rd  Pla s t ic (N)  a n d  Ce ra m ic ( J)  DIPs

DES CRI P TI O N Ba ck to  Top

Th e s e  de vice s  con ta in  fou r in de pe n de n t  2 - in pu t  NOR ga te s .  Th e y pe rform  th e  Boole a n  fu n ct ion  Y =  A\  •  B\  or  Y =  (A +  B) \  in  pos it ive  log ic.  

Th e  S N5 4 HCT0 2  is  ch a ra cte rize d  for ope ra t ion  ove r th e  fu ll m ilit a ry t e m pe ra tu re  ra n ge  of -5 5 ° C to  1 2 5 ° C.  Th e  S N7 4 HCT0 2  is  ch a ra cte rize d  for ope ra t ion  from  -4 0 ° C to  8 5 ° C.  

TECHNI CAL DO CUMENTS Ba ck to  Top

To vie w th e  fo llowin g  docu m e n ts ,  Acroba t  Re a de r 4 .0  is  re qu ire d .

To down loa d  a  docu m e n t  to  you r h a rd  d rive ,  r igh t - click on  th e  lin k a n d  ch oos e  'S a ve ' .  

DATAS HEET Ba ck to  Top

Fu ll da ta s h e e t  in  Acroba t  PDF:  s n 7 4 h ct0 2 .pd f (7 1  KB,Re v.C)  ( Upda te d :  0 6 / 2 1 / 2 0 0 0 )

AP P LI CATI O N NO TES Ba ck to  Top

Vie w App lica t ion  Note s  for  Dig it a l Log ic

●      CMOS  Powe r Con s u m pt ion  a n d  CPD Ca lcu la t ion  (Re v.  B)  (S CAA0 3 5 B -  Upda te d :  0 6 / 0 1 / 1 9 9 7 )

●      De s ign in g  With  Log ic (Re v.  C)  (S DYA0 0 9 C -  Upda te d :  0 6 / 0 1 / 1 9 9 7 )

●      Eva lu a t ion  of Nicke l/ Pa lla d iu m / Gold -Fin is h e d  S u rfa ce -Mou n t  In te g ra te d  Circu it s  (S ZZA0 2 6  -  Upda te d :  0 6 / 2 0 / 2 0 0 1 )

●      Im p lica t ion s  of S low or Floa t in g  CMOS  In pu t s  (Re v.  C)  (S CBA0 0 4 C -  Upda te d :  0 2 / 0 1 / 1 9 9 8 )

●      S N5 4 / 7 4 HCT CMOS  Log ic Fa m ily App lica t ion s  a n d  Re s t r ict ion s  (S CLA0 1 1  -  Upda te d :  0 5 / 0 1 / 1 9 9 6 )

●      Us in g  High  S pe e d  CMOS  a n d  Adva n ce d  CMOS  in  S ys te m s  With  Mu lt ip le  Vcc (S CLA0 0 8  -  Upda te d :  0 4 / 0 1 / 1 9 9 6 )
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RELATED DO CUMENTS Ba ck to  Top

Vie w Re la te d  Docu m e n ta t ion  for Dig it a l Log ic

●      Log ic Re fe re n ce  Gu ide  (S CYB0 0 4 ,  1 0 3 2  KB -  Upda te d :  1 0 / 2 3 / 2 0 0 1 )

●      Log ic S e le ct ion  Gu ide  S e con d  Ha lf 2 0 0 2  (Re v.  R)  (S DYU0 0 1 R,  4 2 7 4  KB -  Upda te d :  0 7 / 1 9 / 2 0 0 2 )

●      Milit a ry S e m icon du ctors  S e le ct ion  Gu ide  2 0 0 2  (Re v.  B)  (S GYC0 0 3 B,  1 6 4 8  KB -  Upda te d :  0 4 / 2 2 / 2 0 0 2 )

S AMP LES Ba ck to  Top

ORDERABLE DEVICE
PACKAGE

INDUS TRY (TI)
PINS TEMP ( º C) S TATUS PRODUCT CONTENT S AMPLES

S N7 4 HCT0 2 D
S OP

(D)
1 4 -4 0  TO 8 5 ACTIVE Vie w Produ ct  Con te n t Re qu e s t  S a m ple s

S N7 4 HCT0 2 N
PDIP

(N)
1 4 -4 0  TO 8 5 ACTIVE Vie w Produ ct  Con te n t Re qu e s t  S a m ple s

P RI CI NG/ AVAI LABI LI TY/ P KG Ba ck to  Top

DEVI CE I NFO RMATI O N

ORDERABLE 

DEVICE
S TATUS

PACKAGE

TYPE| PINS
TEMP ( º C)

PRODUCT 

CONTENT

BUDGETARY 

PRICING

QTY |  $ US

S TD

PACK

QTY

S N7 4 HCT0 2 D ACTIVE
S OP

(D)
| 1 4 -4 0  TO 8 5 Vie w Con te n t s 1 KU | 0 .2 2 5 0

       

S N7 4 HCT0 2 DR ACTIVE
S OP

(D)
| 1 4 -4 0  TO 8 5 Vie w Con te n t s 1 KU | 0 .2 2 2 5 0 0

       

       

       

S N7 4 HCT0 2 N ACTIVE
PDIP

(N)
| 1 4 -4 0  TO 8 5 Vie w Con te n t s 1 KU | 0 .2 2 2 5

S N7 4 HCT0 2 NS R ACTIVE
S OP

(NS )
| 1 4  Vie w Con te n t s 1 KU | 0 .4 2 2 0 0 0

S N7 4 HCT0 2 PWR ACTIVE
TS S OP

(PW)
| 1 4  Vie w Con te n t s 1 KU | 0 .2 2 2 0 0 0

  

TI  I NVENTO RY S TATUS

AS  O F 3 :0 0  P M GMT,  2 6  S e p  2 0 0 2

IN S TOCK
IN PROGRES S

QTY| DATE
LEAD TIME

N/ A* 1 0 k | 0 7  Oct 3  WKS

   

N/ A* 1 0 k | 0 3  Oct 2  WKS

 1 0 k | 0 7  Oct  

 > 1 0 k | 1 4  Oct  

 > 1 0 k | 2 8  Oct  

N/ A*  2  WKS

N/ A*  6  WKS

N/ A*  6  WKS

  

REP O RTED DI S TRI BUTO R I NVENTO RY

AS  O F 3 :0 0  P M GMT,  2 6  S e p  2 0 0 2

DIS TRIBUTOR

COMPANY| REGION
IN S TOCK PURCHAS E

Avn e t | AMERICA > 1 k

Dig iKe y | AMERICA 5 8 0

Avn e t | AMERICA > 1 k

   

   

   

Avn e t | AMERICA > 1 k

   

   

Ta b le  Da t a  Up d a t e d  o n :  9 / 2 6 / 2 0 0 2  
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