. SNG54LS690, SN54LS631, SN54LS693, SN74LS690, SN74LS691, SN74LS693
' SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS
l AND MULTIPLEXED 3-STATE OUTPUTS

SDLS198 D2423, JANUARY 1981 —REVISED MARCH 1988
- & 4-Bit Couniers/Registers SNS41L5630, SNS4LSEST, SNGALS693 . . . J PACKAGE
SN74L5690, SN74L5691, SN74L5693 . . . DW OR N PACKAGE
' @ Muitiplexed Outputs for Counter or Latched (TOP VIEW)
Data
1 20
' 3-State Outputs Drive Bus Lines Directly CE,I:E!; 7 Uwﬂ\ﬁlgg
' L= Y % 'l: -
‘LS690 . . .Decade Counter, Direct Clear Ag3  1El]aa
‘L5691 . . . Binary Counter, Direct Clear sl]4 1700 ag
‘L5693 . . . Binary Counter, Synchronous cgs sJoc
Clear o(ds 150aqp
enp(l7  14JENT
description RCLRC]8  13[] LOAD
o rexkde  120c
These low-power Schottky LS! devices incorporate enole 1R
synchronous counters, four-bit D-type registers, and
quadrupie two-iine to one-iine muitipiexers with three- .
state outputs in a single 20-pin package. The counters
can be programmed from the data inputs and have enable SNE4ALSB90, SNE4LS691, SNG4LSE93 . . . FK PACKAGE
P inputs and enabls T inputs and & rippls-carry sutput fc.- {(TOP VIEW)

easy expansion. The register/counter select input, R/C,
selects the counter when low or the register when high
for the three-state outputs, Qa, Qg. Q. and Qp. Thase
outputs are rated at 12 and 24 milliamperes (54LS/74LS)
for good bus-driving performance.

Individual clock and clear inputs are provided for both the
counter and the register. Both ¢lock inputs are positive-
edge triggered: The clear line is active low and is
asynchronous on the 'LS690 and 'LS6391, synchronous
on the 'LS693. Loading of the counter is accomplished
when LOAD is taken low and a positive-transition occurs
on the counter clock CCK.

9 10 111213

¥ Q103

z‘-.
oo &= Q
)

c

Expansion is easily accomplished by connecting RCO of
the first stage to ENT of the second state, etc. All ENP
inputs can be tied common and used as master enable
or disable controi.

schematics of inputs and outputs

EQUIVALENT OF EQUIVALENT OF TYPICAL OF RCQ OUTPUT
A, B, C. D INPUTS ALL OTHER INPUTS ALL Q QUTPUTS

- vee
1200 NOME

Veo——¢———-— Veg———p—— ==~ ————e— V¢
4 12 k2 NOM 100 £z NOM 2 —
3 20 k(2 NOM { 1

INPUT - INPUT 1"‘{
T

- AAA

3 QUTPUT

1 QUTPUT

3

PRODUCTION DATA d in informati

currant a5 of publication dats. Products conform ta b
spac;lm:llnnl pttr tl;c tdurms of Texas Instdrl.lrlunlst TE XAS

stamdard warran roduction processing does no
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SN54L5690, SN74LS6A(
SYNCHRONOUS C
AND MULTIPLEXE
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SN54L5691, SN74LS681
SVNCHHUNOUS COUNTERS WITH CUTPUT REGISTERS
AND MULTIPLEXED 3.STATE OUTPUTS

‘L8691

RCO

(19)

s

A A
- Y
— - - 1
5sn: EE_E ﬁsn: E/S\u;
1.4 14 1.4 17T
—— >— i I
vr‘l l——{ ul——i R
2 P s 8. a . o
T3 T 1 7Y
” e vy > i

12 %

8 3| B gj =
Kz < -] [&] [w]
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SNib4LS693, SN74LS693

SYNCHRONQUS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE QUTPUTS

logic diagrams (positive logic) {continued}

LOAD
ENP
ENT
CCK

E & g g g
I :i | -':! - '._'.! ) Lol
ﬁ%?H ﬁ%ﬁﬁ H%;i 1
| - -TL u,—r | S— l-r_t | =
o e} A f’ix
g § s § s % g %
ol all 4]
b (IJ__‘D = rll ~ J)—_“ r."
e% e% e% a3
. l
io
&
% ) %? p
2L Y] L .
$"2 5 E 3 g 4 B C
E L4 m [S ) =]
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us CUUI\ITEHS WITH OUTPUT REGISTERS

AND MULTIPLEXED 3-STATE OUTPUTS

L5690 ‘L5691
LT e Wow AL N rrr MUX
R Jgar L
RCLR—LtfR 12 o ALEN
rRek—2 e rok—2L b o1
T CIRDIvViD ] CTRDIV1E
[T LS E CeLR—d e
ﬁiﬁﬂ?"ﬁ M1 [LOADI Lomﬂmt M1 [LOAD]
M2 [COUNT) IM2 [COUNT]
enT=E—des  scT-adz22 223 geg ent ¥ oo seriislza 2212 _geo
ene- gy [TV LI 1
cex-42 b c5/2,3,44 cek42 b2
5 i r C -l C C C
At 15D [ LD 12 1gv U8 o, A2 150 1] &fi11D 121?23v AL
E|2!:1 [ Exl
-l 21 | 17 _qg p-iat 121 LD ag
15} o ne o8l = a8 o
DL 18] _ﬂ_on DL 18] —“--5-'—00
L5693
Eﬂh EtN23 MUX
A LA P
FeLR-SL TRz
rok—2L bc1t
cCLgﬂb..
mﬂa’t-m [LOAD|
M2 [COUNT]
N2 gz acT-154z22 2212 peo
LI P
2 bcesz3.4+
=
@ I s[to 1:'312%0' (18] aa
o @) — 21 an_
5| = e
o 16} 8] 1§ 7] an

tThese symbels are in accordance with ANSINEEE Std. 91-1984 and {EC Publication §17-12.
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nnn:nlocnn QuECAlOenn
SNJFLIUJIU, JNI4LIUI

SYNCHRONOUS NTE
AND MULTIPLEXED 3-STATE OUTPUTS

wn
=2
~

=Y

LS6393

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voitage, Voo (See Note 1) .. ..o e e TV
IMPUT voltage . . . . .. e e e 7V
Off-state output vOEGE . . . . . . e e e e 5.5V
Operating free-air temperature range: SN54LS690, SN54LS691, SNGALS693 . . - - v v v v v v v - -55°C to 125°C
SN74L5680, SN7415691, SN74LS693 ............... 0°Cto 70°C
Storage temMPerature raNgE . . . . . . v v e e et e e e e e e e —65°C to 150°C
NOTE 1: Voitage vaiues are with respect to network ground terminai.

recommended operating conditions

SN54LS’ SN74L5" UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voitage 4.5 5 85 ] 4.75 5 B.25 v
VIH High-level input voltage 2 2 v
Ve Low-level input voltage 0.7 0.8 v
. Q ~1 ~26 [ ma
lau High-level outpur current
= RCC — 0.4 —-04 | mA
| L | | Q 12 24 mA
ow-level output t
OL w-lawvi Quipui curren RCO 2 8 Py
c § CCK 0 20 0 20 MHz
felock  Clock frequency RCK o 20 o 20| MHz
CCK high or low 25 25
, RCK high or low 25 25
Ty Pulse duration el > 20 ns
ow
‘L6320, 'LLS691 —
CCLR low 20 20
A thru D 30 30
i ENP or ENT 30 30
tsy Setup time oA, 30 0 ns
befare CCK T —_—
L5693 A CCLR | 40 40
‘LS690, ‘LsS691 CCLR 1 inactive 25 25
. CCIK t (see Note 2} 30 30
fsu Setup time ‘LSE90, 'LSE91 ACLR ' inacti 25 25 ns
v inactive
before RCK 1
‘L5693 RCLR 20 20
th Hold time ANy input from CCK t or RCK t Q ns
Ta Operating free-air temperature — 55 125 0 70 °C

NOTE 2: This set up time ensures the register will see stable data from the counter outputs.
registar state will be one clock puise behind the counter,

The clocks may be tied together in which case the

POST OFFICE BOX 655012 » DALLAS,

TEXAs

*p

INSTRUMENTS

TEXAS 79269



747

0, SN74L5691, SN741L3693
WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS’ SN74LS’ ONIT
PARAMETER TEST cONDITIONST MIN_TYPF MAX | MIN TYP} MAX
VK Vee =MIN, 1 =—18mA - 1.5 — 1.8 W
WAan o = MR W = oy gy =—1mA 2.4 3
VO Any Q L O = — 2.6 mA 24 3.1 v
- VL= MAX —
RCO IoH = — 0.4 mA 2.5 3.2 2.7 3.2
Any O loL=12mA 0.25 0.4 0.25 0.4
v Any Q Vee = MIN, Vig =2V, lgL = 24 mA Q.35 0.5 v
OL Mreco V)L = MAX loL = 4 mA 025 04 025 04
RCO loL=8mA 0,35 0.5
Voo = MAX, Vi = 2V, VL = MAX,
Ioze | AnvQ 20 20 A
wen Vo =27V K
Vee = MAX, Vi =2V, VL =MAX,
loze | anva Vg =04V - 20 —-20 | uA
i Voo =MAX, V| =7V 0.1 0.1 | mA
ik B Voo = MAX, V) =27V 20 20 | wuA
| A thru D v MAX, V1 = 0.4 V — 0.4 —04 A
= SV =0, m
i Al others | CC ! ~0.2 0.2
Any Q - 30 —120 | —30 —130
] Voo = MAX, Vg =0V mA
935 " Reo cc 0 —20 ~100 |—20 ~ 100
IeCH Veg = MAX, See Note 3 - 48 85 45 65
lccL See Note 4 48 70 48 M| mAa
All outputs apen
leez See Note § 48 70 48 70

T Fer conditions shown as MIN or MAX, use the appropriate value specifiad under recommended operating gonditions.

1 Ali typical vaiue:

s are 8t Voo =B V, T4 = 25°C.

§ Not more than one output should be shorted at a time and duration of short-circuit should not exceed one second.

NOTES: 3.

puts are at 4.5 V,
4, lgeL is measured after two 0-V t0 4.5-V to 0-V pulses have been applied to CEK and RCK while all other inputs are groynded.
5. lgcz s measured aftar twa 0-V to 4.5-V to 0-V pulses have been apptied to CCK and RCK while G is at 4,6 V and all other in-

puts are grounded.

lcgo is measured after two 4.5 V to 0-V to 4,5-V pulses have been apptied to CCK and ACK while G is grounded and all other in-

{iP
TeEXxAS
INSTRUMENTS

POST COFFICE BOX 655012 » DALLAS. TEXAS 75265



SNG4LSE90, SN54LS691, SN54LS693, SN74LS690, SN74LS691, SN74LS693
SYNCHRONOUS COUNTERS WITH QUTPUT REGISTERS
AND MULTIPLEXED 3-STATE QUTPUTS

switching characteristics, Vog =8 V, Ta = 25°C (see note 6)

) FROM TO ‘LS630, 'L5691 ‘L5693
PARAMETER TEST CONDITIONS UNIT
{(INPUT) (QUTPUT) MIN TYP MAX |[MIN TYP MAX

tLH s o e 23 a0 3 a0
tPHL L1 LNy | muu L) £ KL, k-l_ 10 pr 23 :'G 23 46
t 13 20 13

a ENT RCD A1 e
tPHL 13 20 13 20
t 12 20 1 -

PLH CCK? a 2 20 ns
tPHL 17 25 17 25
TPLH AcKt a 12 20 12 20 ns
tPHL 17 25 17 25
TPHL CCLR! Q 23 40 ns
tPHL RCLRA! Q P, e e 20 30 ns

g N T00/7 36, v =40 pFr

1 _

PLH R/C a 16 25 16 25 s
PHL 16 25 16 25
PZH = - 19 30 19 30

=L 1 2z ns

PZL 19 30 19 30
t = 17 30 17 30

PHZ Gt a RL =667 f2, C| = 6 pF ns
oLz 17 30 17 30

NOTE 6: Load circuits and voltage waveforms are shawn in Section 1.

Texas Jy
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SN54LS690, SN74LS630

TERS WITH OUTPUT REGISTERS
IULTIPLEXED 3-STATE OUTPUTS

SYNCHRONOUS COU

AND
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Tltm_zz_l.lem._:I'_ ++ + « e
8 9 G € T 4L z I 0 6 8 ¢
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AW/ | ) N B I
T wm=Aa ] g g S T
ZezwZd T v ] L i Teo
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

wvith Tl's standard warranty. Testing and other au

tha tima nf cala in arcordanca v
i€ i aCllrGance wi S swandallG Warfanty., iesung and Giner Qu

uic unic U1 o

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications®).

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or

infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either

express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ©@ 1996, Texas Instruments Incorporated



IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated



