IGH-SPEED

TYPES SN54HC696 THRU SN54HC699, SN74HC696 THRU SN74HC699

CMOS LOGIC SYNCHRONOUS UP/DOWN COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS
D2804, MARCH 1984
4-Bit Counters/Registers SN54HC696 THRU SN54HC699 . . . J PACKAGE
SN74HC696 THRU SN74HCE99 . . . J OR N PACKAGE
® Multiplexed Outputs for Counter or Latched (TOP VIEW 0
)
Data —
@ High-Current 3-State Outputs Drive Bus b E; \F‘/(—((::g
Lines Directly or up to 15 LSTTL Loads cex
Allz Qa
® 'HC696 . . . Decade Counter, Direct Clear 8[ls Qg
‘HC697 . . . Binary Counter, Direct Clear cls Q¢
‘HC698 . . . Decade Counter, Synchronous o[s Qp
Clear ENP(]7 ENT
‘HC699 . . . Binary Counter, Synchronous cctr]e LOAD
Clear RCK [ G
® Package Options Include Both Plastic and GND (] RIC
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs SN54HC696 THRU SN54HCBE99 . . . FH OR FK PACKAGE
SN74HC696 THRU SN74HC699 . . . FH OR FN PACKAGE
® Dependable Texas Instruments Quality and (TOP VIEW)
Reliability
description

These high-speed CMOS devices incorpora
synchronous up/down counters, four-bit D-t
registers, and quadruple two-line to one : .e
multiplexers with three-state outputs in a single
20-pin package. The up/down couniers are
programmable from the data inputs and feature
enable P (ENP) and enable T (ENT) and ripple-
carry output (RCO) for easy expansion. The
register/counter select input (R/C) selects the
counter when low and the register when high for
the three-state outputs Qa, Q. Qc, and Qp.

Both the counter clock (CCK) and register clock
(RCK) are positive-edge triggered. The counter
clear (CCLR) is active low and asynchronous on
the ‘HC696 and 'HC697, synchronous on the
‘HC698 and ‘HCE99.

The SN54HC696 through SN54HC699 are
characterized for operation over the full military
range of —55°C to 126°C. The SN74HC696
through SN74HCB699 are characterized for
operation from —40°C to 85°C.
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TYPES SN54HC696 THRU
SYNCHRONOUS UP/DOWN

cou

SN54HC699, SN74HC696 T
NTERS WITH OUTPUT REGISTERS

AND MULTIPLEXED 3-STATE OUTPUTS

HRU SN74HC699

logic symbols

"HC696 ‘HC697
E”Z) EN24 MUX EM&'ENZJ MU X
re__ 450 Y/ UL N PO
9
RCK 19) PC11 RCK L>C11
CTRDIV10 CTRDIV1E |
CCLR :ﬁ;) R8 CCLR :?;' R8
LOAD M1 [LOADI] LOAD M1 [LOAD]
(w2 (counT; M2 [COUNT]
u/d M3 [UP) uiD M3 [UP]
_E M4 [DOWN]) M4 [DOWN]
ENT-ndes  sscr-odzze | 2p23Peli® e ENT-09dos 3scr-15d 205 22,2319 75
ENP :; G6  45cT=0}v23 emP-(L;Lh G6  a5CcT=04wv23
CCK »Tor CCK D>Cc7
1 P> 23,56+ > 2,356+
—P 2456~ J J 'J > 2456 l'" rJ
8N1D 21 > 18] 81D 21
At ) h—aﬁuv {18 o, AL Lo 5200 aa
pla o an o g4l o an o
c-i5) 1l :::: ac cis Tal (8
p—i€ (8] ———0p p—l&l 8] —ﬂcg
> "HCE98 ‘HCE99
o TU2 g, TOX Th2 WO
G JEN24 G EN24
; rELL 1. L. 1so
2 rek 2 Loy, ack 2 Len
g CTRDIV10 CTRDIV16
—  CCLR :‘:; 788 ccm%— 7R8
£ oA M1 [LOAD] LOAD M1 [LOAD]
py (M2 [COUNT] (M2 IcounT)
g u/o M3 [UP] u/b M3 [UP]
2 M4 [DOWN] a4 pown
ENT-esdie 3scTeod 222 2223119 &e5 ENT(7—4&65 35cT=154222 | 22 2ap119) 55
_>' ENP?T))&‘GS 45CT=04v23 ENP 22 G6 45CT=04 v23
— CCK pc7 CCK P>c7
O b 2,356+ t—p2ose
2 b 2.456— b 2.456- H '_J
[} (K1) 21 > 8h1D 21
S L - F2vf—12 oa Al_Limo o s —12 aa
17]
p-l4) 2 :16: op g-(4) 2 (17) o
c-8) 1al — e O c48L 1] —:::: c
p—& i8] %) op p—{&l 18] op
i 384
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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
5 L2 &
RIE (11)
RCK {9) t
cerR B oo | ] i g | 18) 5,
U/ (§}] q b
roap 12
NP 4] i
—__ (14)
NT > o T | 1] an o
S i TR e
s d b
JRER p —
gl T .%}»—— %, - %:; ael o
s A
c 8.1 >
: * il RN
R
b 18
1 g ;E (19) RCO
=
‘HC697 o
<5 b2) 'E
R/C (11) [: D
=
RCK LD»———J
—— {8) ! (18) 3
el Tanjrec RN
u/b ﬂ——Dor«{} 4o b Tl
ioap 13 E
ENF (?) r 1 | Wl
& e H e an o (&)
\ 4] [ i\ —— Qg
cek 2 dn b 2
<
>
Al I > [ (=]
I L 1] (16) <
g la T >—Jiy mls g —  Qc
c 8 >
. | b—| 15)
{6)
19) — .
[ =) 19 =5
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TYPES SN54HC698, SN
SYNCHRONOUS UP)
AND MULTIPLEXED 3-STA

DOWN

54HC699, SN74HC698, SN74HC699
COUNTERS WITH OUTPUT REGISTERS
TE OUTPUTS

logic diagrams (positive logic)

NOILYWHO4NI IONVAQY H

‘HC698

T {12}

2 g
RIC {11) t E

rck 19

cetw @
u/o
LOAD

ENP

& 1
cck

A

(6)

g (12}

_—H
==

(9}
(8}

RCK
E€CLR

ud
LOAD (13)

& 1

ENT (14)

CCK

i3)

4

{58}

(6)

[

]
<1

o
c1

16
cr

10
¢3

(18) aa

(17) ag

(16} ac

{18) aa

(17} ag

(16) ac

(15) ap

{19) REO
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TYPES SN54HCG96, SN54HC698, SN74HC696, SN74HCGI8
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

G S .
LOAD 1

ENP

L
ENT | ——
[STRTITTTINS

u/D 1

RCK 1 SUugsurnurunun

CcCK

R/C I
A SN T T T R R AR AR ooA T CARE R AT AT ARA A1 AL ANRARARAANMA AL RARRAAN
B Y AATAALTALEALERLLARARRLRARRARRAL ARG ETEZZTZTALTEEUERTUETLRURARTIRR LR R LR Y
c SNNY ALTALTELILRAARA TR RV G EFEZZEEATTEIRRUTRTUTURR AR RTECRR R LRV

|

D ;:(;::q DON'T CARE \'

NI g T o B o B wmA ML
ccemn =
C %0t i H s I [, B 1/4:1% 2/, [ I R ©
oc T\ T "/ ATEX/4)  EEEEE— E
w1 I s I
ACO L_J g
7 8 9 0 1 2 37 s 4 3 2 1 0 9 8 76 N
J‘ + T_ COUNT UP ole COUNT DOWN————ale— INHIBIT—#| 2
async-I SYNC L-sync =
CLR LOAD w
O
Z
<
>
(a]
<
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TYPES SN54HC697, SN54HCG99, SN74HC697, SN74HC699
SYNCHRONOUS UP/DOWN COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS

typical operating sequences

‘HC637 BINARY COUNTER, Asynchronous Clear
‘HC699 BINARY COUNTER, Synchronous Clear

& |
) |

EP | T
ENT | ——
u/b ) . JALLRANNANMANNNY
RCK 'y NN ue

el A N R U N U W W W W W W W W NN e
R/C [

A VWA B ANAAANVAMARRRRRRAA AR NN NN\ N TR TS [LLALEATALLEALRALLATEARARRRLARRRNR RS

EANVAALY B ARMANLAANAARRARA R RN AR AN AN AN NN\ T3 ANLLLATHARLALLAREALATUARRRRARRARARA RS

< \\\NA\\Y 5)3)3333“})33)}3“333}3)33“&;}5“ DON'T CARE 3k\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“
EAANNANAY B XANNAARNANR RN RN NN 3o T ANARARLARALALRATALARAARARAARAARRAARAA
Sl Il LI Kz
> [y S
2 SO S 1 ZHz
> e T T L g Zmz72 J
S oL L T mmwmm
m RCO
— 13 14 15 0 1 2 3 13 5 4 3 2 1 0 15 14 13 12
2 _T T T— P%-COUNT up + COUND DOWNE.’Q——INHIB!T—W
S e s
L
o
=
>
=
o
2
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// i / '/
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 lll, page 2-8.

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted}, CL = 50 pF (see Note 1)

ADVANCE INFORMATION H

FROM T0 Ta = 25°C SN54HCE696 SN74HC696
PARAMETER (INPUT) (OUTPUT) Vce SN54HCE97 - SN74HC897 UNIT
MIN TYP MAX | MIN MAX | MIN MAX

2V 115

tod CCKt RCO 45V 23 ns
6V 20
2V 65

tpd ENT RCO 45V 1 ns
6V 9
2V 115

tpd CCLR# RCO 45V 23 ns
6V 20
2V 85

tpd ccKt Any Q 45V 17 ns
6V 14
2V 86

tpd RCK* Any Q 45V 17 ns
8V 14
2V a0

TPHL CCLR! Any Q 45V 18 ns
6V 15
2V 70

tpd RIC Any Q 45V 14 ns
6V 12
2v 70

ten Gy Any Q@ 4.5V 14 ns
6V 12
2V 95

tdis Gt Any Q 45V 19 ns
6V 16
2V 38

t Any 45V 8 ns
6V 6

NOTE 1: For load circuits and voltage waveforms, see page 1-14.
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TYPES SN54HC698, SN54HC
SYNCHRONOUS UP/DOWN €
AND MULTIPLEXED 3-STATE 0U

699, SN74HC698, SN74HC699
TERS WITH OUTPUT REGISTERS
TPUTS

switching characteristics over recomm

noted), Ci. = 50 pF (see Note 1)

ended operating free-air temperature range {unless otherwise

SN54HCE98 SN74HCE9
PARAMETER FROM To Vee Ta = 25°C sn54uc:99 - s~74Hc29: UNIT
(INPUT) (OUTPUT) <
MIN  TYP MAX | MIN MAX | MIN MAX
2v 115
tod ccKt RCO 45V 23 ns
6V 20
2V 55
tpd ENT RCO a5V 11 ns
6V 9
2v 95
tpd CCKt Any Q 45V 19 ns
6V 16
2v 85
tod RCK1 Any Q 4s5v 17 ns
6V 14
2v 70
tpd RIC Any Q 45V 14 ns
6V 12
2v 70
ten Gt Any Q 4.5V 14 ns
6V 12
2V 95
' tgis Gt Any Q@ 45V 19 ns
6V 16
> 2V 38
U L 1 Any 4.5V 8 ns
< 6V 6
> NOTE 1: For load circuits and voltage waveforms, see page 1-14.
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