
HIGH-SPEED 
CMOS LOGIC 

TYPES SN54HC696 THRU SN54HC699, SN74HC696 THRU SN74HC699 
SYNCHRONOUS UP/DOWN COUNTERS WITH OUTPUT REGISTERS 

AND MULTIPLEXED 3 STATE OUTPUTS 
D 2 8 0 4 . M A R C H 1 9 8 4 

4-Bit Counters/Registers 

Multiplexed Outputs for Counter or Latched 
Data 

High-Current 3-State Outputs Drive Bus 
Lines Directly or up to 15 LSTTL Loads 

Decade Counter, Direct Clear 
Binary Counter, Direct Clear 

. Decade Counter, Synchronous 

. Binary Counter, Synchronous 

• H C 6 9 6 . 
H C 6 9 7 . 
H C 6 9 8 . 

Clear 
H C 6 9 9 . 

Clear 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

descr ipt ion 

These high-speed C M O S devices incorpora 
synchronous u p / d o w n counters , four-bi t D- t 
registers, and quadruple two - l ine to onf • .ie 
mul t ip lexers w i t h three-s ta te ou tpu ts in a single 
20-p in package. The u p / d o w n counters are 
programmable f rom the data inputs and feature 
enable P (ENP) and enable T (ENT) and ripple-
carry ou tpu t (RCO) for easy expans ion. The 
reg is ter /counter select input (R/C) selects the 
counter w h e n low and the register w h e n high for 
the three-s ta te ou tpu ts Q a . Qb- Q C . a n d Q D -

Both the counter c lock (CCK) and register c lock 
(RCK) are posi t ive-edge t r iggered. The counter 
clear (CCLR) is act ive l ow and asynchronous on 
the ' H C 6 9 6 and ' H C 6 9 7 , synchronous on the 
' H C 6 9 8 and ' H C 6 9 9 . 

The S N 5 4 H C 6 9 6 t h rough S N 5 4 H C 6 9 9 are 
character ized for operat ion over the fu l l mi l i tary 
range of - 5 5 ° C to 1 2 5 ° C . The S N 7 4 H C 6 9 6 
th rough S N 7 4 H C 6 9 9 are character ized for 
operat ion f r o m - 4 0 ° C t o 8 5 ° C . 

SN54HC696 THRU SN54HC699 . . . J PACKAGE 
SN74HC696 THRU SIM74HC699 . . . J OR IM PACKAGE 

(TOP VIEW) 

U/DC 1 U 20 H Vcc 
CCKC 2 19 3 RCO 

AC 3 18 D QA 
BC 4 17 DQB 
cC 5 16 HOC 
DC 6 IS 3 Q D 

ENPC 7 14 ] ENT 

CCLRL 8 13 ] LOAD 
RCKC 9 12 : G 
GNDC 10 11 3 R/C 

SN54HC696 THRU SN54HC699 
SN74HC696 THRU SN74HC699 

(TOP VIEW) 
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C o p v r i q h t © 1 9 8 4 . T e x a s I n s t r u m e n t s I n c o r p o r a t e d 
ADVANCE INFORMATION FCT 

This document contains Information T f V A G A 1 0 7 
on a new product. Specifications are 1 t - A / A O 1 J / 
subject to change without notice. I N S T R U M E N T S 
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TYPES SN54HC696 THRU SN54HC699, SN74HC696 THRU SN74Hrfiqq 
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logic symbols 

'HC696 

•g-112) , 

n / r I I H -

I S ) 

CCLR ( 8 ) 

u/5. ,1J 

ENT (14) 

: 17) 
(2) 

EN24 
G21 

>C11 

CTRDIV10 

R 8 

ML [LOAD] 
M2 [COUNT) 
M3 [LTPJ 
M4 [DOWN) 
65 3.BCT-94-Z22 
G6 4,5CT=0-J-V23 
>C7 

>2,3,5.6+ 
>2 ,4 .5 ,6 -

J 1 9 L 

HC698 

R/C-l 
(9) 

CCLR 

LOAD 

(8) 

EN24 
G21 

MUX 

>C11 

(7) 

CTRDIV10 

7R8 

ML [ L O A D I 
M2 [COUNT) 
M3 [UP) 
M4 [DOWN] 
G5 3,5CT=94- Z22 
G6 4,5CT=0 4-V23 
>C7 

> 2,3,5,6+ 

HC697 

G-IHLI 
R / c - i H L 

(9) 

(8) 

LOAD 

E K T r i i i l i ^ G s 
enp | 7 i r - > 

121 
CCK—I H 

EN24 
G21 

C11 

CTRDIV16 
R8 
ML [LOAD) 
M2 [COUNT] 
M3 [UPJ 
M4 (DOWN) 

3.5CT-15 4 -222 
G6 4,5CT-0-| -V23 
> C 7 
>2,3,5,6+ 
>2 .4 .5 ,6 -

22,23 
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B-HL 
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8[11D 21 o 

24 V 
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24 V 

E2] (17) 

141 (16) 

[8] (15) 

- O A 

- O B 

-Qc -QD 

H C 6 9 9 

T r i m i 
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RCK 
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18) CCLR 
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7R8 
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M3 [UPJ 
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G5 3 ,5CT=15- l z22 
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>C7 
> 2.3,5,6+ 
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22,23 M!2LRCO 

(31 
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H r - r 
1.7D [1] 

8|11D 21 !> 
2 1 2 4 V 
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TYPES SN54HC696, SN54HC697, SN74HC696, SN74HC697 
SYNCHRONOUS UP/DOWN COUNTERS WITH OUTPUT REGISTERS 

AND MULTIPLEXED 3-STATE OUTPUTS 

logic diagrams (positive logic) 
'HC696 

INSTRUMENTS 
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TYPES SN54KC698, SM54HC699, SN74HC698 SN7dHrfiQQ 
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TYPES SN54HC696, SN54HC698. SN74HC696, SN74HC698 
SYNCHRONOUS UP/DOWN COUNTERS WITH OUTPUT REGISTERS 

AND MULTIPLEXED 3 STATE OUTPUTS 

typical operating sequences 

'HC696 DECADE COUNTER, Asynchronous Clear 
'HC698 DECADE COUNTER, Synchronous Clear 
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TEXAS ^ 4-141 
INSTRUMENTS 

POST OFFICE BOX 225012 • D A L L A S . T E X A S 75265 

This Material Copyrighted By Its Respective Manufacturer 



> 
O 
< 

> 
o m 

O 
30 

TYPES SN54HC697, SN54HC699, SN74HC697 SN74HC694 

k s s s ™ o u t s P n U 7 ; S t e b s 

typical operating sequences — — _ _ _ _ _ _ _ _ _ _ _ _ 

•HC697 BINARY COUNTER. Asynchronous Clear 
'HC699 BINARY COUNTER. Synchronous Clear 

I 1 
CCLR _ | | 

LOAD | | ~ 

ENP ' 

ENT ' ^ ^ 

U/D " 

1 i \ \ m \ \ m 
21 n nji_rLi~i_rLfi_n_n 

— ' i 

°B ^L^-niZlZr—-T* 
00 --'L"-:L-1 » J RN^M J— 
Q D : : [ : : L — ' I I 1 tSHUSi | 

R C O ~ ~ ~ I I -[ | — 

t t t " 1 5 ° 1 2 3 " 5 4 3 2 1 ° 15 , 4 13 , a 
A S V N c J JnC L s y£ C ° U N T U P COUND DOWN ^ - I . H I B . T - ^ 

CLR CLR LOAD 

o 
Z 

4--142 TEXAS ^ 
INSTRUMENTS 
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TYPES SN54HC696, SN54HC697, SN74HC696, SN74HC697 
SYNCHRONOUS UP/DOWN COUNTERS WITH OUTPUT REGISTERS 

AND MULTIPLEXED 3-STATE OUTPUTS 

maximum ratings, recommended operating conditions, and electrical characteristics 

See Table III, page 2-8. 

switching characteristics over recommended operating free-air temperature range (unless otherwise 
noted}, C|_ = 5 0 pF (see Note 1) 

PARAMETER 
FROM 

(INPUTI 
TO 

(OUTPUT) Vcc 
T A = 2 5 " C 

SN54HC696 
S N 5 4 H C 6 9 7 -

SN74HC696 
SN74HC697 UNIT PARAMETER 

FROM 
(INPUTI 

TO 
(OUTPUT) 

MIN TYP M A X MIN M A X MIN MAX 
UNIT 

tpd CCKt RCO 
2 V 

4 .5 V 
6 V 

115 
23 
2 0 

ns 

tpd ENT RCO 
2 V 

4.5 V 
6 V 

55 
11 

9 
ns 

tpd CCLR 1 RCO 
2 V 

4 .5 V 
6 V 

115 
23 
2 0 

ns 

tpd CCKt Any Q 
2 V 

4 .5 V 
6 V 

8 5 
17 
14 

ns 

tpd RCKt Any O 
2 V 

4 .5 V 
6 V 

8 5 
17 
14 

ns 

tPHL CCLR1 Any • 
2 V 

4 .5 V 
6 V 

9 0 
18 
15 

ns 

tpd R/C Any Q 
2 V 

4 .5 V 
6 V 

7 0 
14 
12 

ns 

ten G! Any Q 
2 V 

4 . 5 V 
6 V 

7 0 
14 
12 

ns 

tdis Gt Any Q 
2 V 

4 .5 V 
6 V 

95 
19 
16 

ns 

tt Any 
2 V 

4 .5 V 
6 V 

38 
8 
6 

ns 

o p 
< 
2 
fiC o 

U J o z < 
> 
Q 
< 

NOTE 1: For load circuits and voltage waveforms, see page 1-14. 

TEXAS 
INSTRUMENTS 
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TYPES SN54HC698, SN54HC699. SN74HC698 SN74HC699 
SYNCHRONOUS UP/OOWN COUNTERS w"T! OUTPUT REGISTERS 
AND MULTIPLEXED 3 STATE OUTPUTS " U U' r U I H t b l S T E RS 

switching characteristics over recommended operating free-air t e m n p r a f r o i . 
noted), CL = 5 0 pF (see Note 1) temperature range (unless otherwise 

PARAMETER FROM 
(INPUT) 

TO 
(OUTPUT) Vcc T A - 2 5 "C 

M I N TYP M A X 

S N 5 4 H C 6 9 8 
S N 5 4 H C 6 9 9 y 

S N 7 4 H C 6 9 8 
SIM74HC699 UNIT 

•pel CCKt RCO 
2 V 

4 .5 V 

6 V 

1 15 

2 3 

2 0 

MIN M A X 

ns 

l p d ENT RCO 
2 V 

4 . 5 V 

6 V 

55 

1 1 

9 
ns 

t p d CCKt A n y Q 
2 V 

4 . 5 V 

6 V 

95 

19 

16 

* 

ns 

l p d RCKt Any Q 
2 V 

4 . 5 V 

6 V 

85 

17 

14 
ns 

t p d R/C Any Q 
2 V 

4 .5 V 

6 V 

7 0 

14 
12 

ns 

l en G( Any Q 
2 V 

4 . 5 V 

6 V 

7 0 

T4 
12 

ns 

9 
t d is St A n y Q 

2 V 

4 . 5 V 

6 V 

95 

19 

1 6 
• ns 

> ? i It | A n y 
2 V 

4 . 5 V 

6 V 

38 

8 

6 
ns 
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