SN54LS690, SN54LS691, SN54LS6393, SN74LS690, SN74LS631, SN74LS693
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS

SDLS198 02423, JANUARY 1987 —REVISED MAACH 1988
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These low-power Schottky LS! devices incorporate gﬁgc 0 11 %sIE
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 pragrammed from the data inputs and have enabie SNGALSE00, SNGALSBDT, SNE4LEEI3 . . . FK PACKAGE
P inputs and enable T inputs and a ripple-carmy output fEr (TGP VIEW]

easy expansion. The raegister/counter seiect input, R/C,
sslscts the counter whan low o the registsr when high
for the three-state outputs, QA Gg, g, and Op. These
outputs are rated at 12 and 24 milliamperes (54LS/74LS)
for good bus-driving performance.

Individual cleck 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 'LS890 and "LS631, synchronous
on the 'LS693. Loading of the counter is accomplished
when LOAD is taken low and a pasitive-transition occurs
on the counter clock CCK.

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

schematics of inputs and outputs
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SN54LS690, SN74LS630 -
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS

logic diagrams (positive logic)
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SN54L5691, SN74LS631

$YHCHHDHOHS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS

logic diagrams {positive logic} {continued)
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SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS

AND MULTIPLEXED 3-STATE OUTPUTS
logic diagrams (positive logic) {continued)

SN54L5693, SN74LS693
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SN54LS690, SN54LS681, SN54LS693, SN74LS630, SN74LS691, SN74LS693
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS

logic symbols?t
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tThese symbols are in accordance with ANSINEEE Std. 91-1984 and IEC Publication 61712,
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SN64LS690, SN54LS691, SN54LS693, SN74LS680, SN74LS691, SN74LS693
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voitage, Vo (See Note 1) .. ... . i e 7V
IPUL VOB . . . . o i e e e et e 7V
Off-state outpUL VOIAGE . . . . . . e e e e 55V
Operating free-air temperature range: SN54LS850, SN54LS691, SNS4LSAT3 .. - - . .. oo .o -B5°C to 126°C

0°C ta 70°C

SN74LE650, SN74L5691. SN74L5693

Storage temperature rangse —B54°C to 180°C

MNOTE 1: Voitage vaiues are with respect 1¢ network ground terminai.

recommended operating conditions

SNB4LS' SN74LE UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voitage 4.5 5 5.5 | 475 5 B.25 v
Vig High-lavel input voltage 2 2 v
Vi Low-level input valtage 0.7 0.8 v
I High-ievel output ¢ nt a il — 26 ma
1 -
OH q put curre BCO - 04 — 04 mA
a 12 24 ma
"G Lowleve! output current = 2 3 A
f Clock freque CCK 4] 20 0 20 MHz
ck frequenc - — . -
clack quency RCK 0 20 0 20 | MKz
CCK high or low 25 25
RCK high or low 25
Ty Pulse duration LT Is T iﬁ ng
ow
‘LSE90, 'LS681 —
CCLR low 20 20
A thru D 30 a0
A ENP or ENT 30 kla}
oy Setup time
before CCK T LOAD 0 s "
1
‘L5693 CCLR | 40 40
B —_—
“LSE90, LSES TCLR 1 inactive 25 25
i CCK t (see Note 2) 30 30
Toy Setup time - -
‘LE6a0, 'Lsee RACLR t inactive 25 ] ng
before RCK T
‘L5683 RCLFA L 20 20 |
ih HGid time ~Anv input from CCK T or RCK T ] 4] ns
TaA Qperating free-air temparature — b5 125 0 70 c

NOTE 2. This sat up time ensures the register will see stable data from the countar outputs. The clocks may ke tied together in which cass the
register state will be one clack pulse behind the counter.
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SN54LS690, SN54LS691, SN54LS693, SN74LS680, SN74L5691, SN74L5683
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE QUTPUTS

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

SN5ALS’ SN74LS’ ONIT
PARAMETER TEST CONDITIONST min TP WMAX | MIN TYPF MAX
ViK Voo = MIN, 1= — 18 mA —1.5 — 1.8 v
Any Q gy =—1ma 2.4 31
il Vg = MIN, Vi =2V, o
VOH Any G Vi = MAX ToH = — 2.6 mA 24 3.1 v
RCO 't loH = — 0.4 mA 2.5 3.2 2.7 3.2
Any Q 15 = 12mA 0,28 0.4 0.25 0.4
v Any Q Voe=MIN, Vg =2V, gL = 24 mA 0.35 0.5 v
oL MReo ViL = MAX loL =4 mA 025 04 025 04
RCO oL =8 mA 0.35 0.5
Ve = MAX, Vg = 2 V. VL = MAX,
I Any Q 20 20 A
OZH V=27V K
. Voo = MAX, Vi =2V, Vi_ = MAX,
0zZL | Anva V=04V ~ 20 —-20 | A
I Voo = MAX, V=7V 0.1 0.1 | mA
IiH Voo = MAX, V=27 V 20 20 | pA
A thru O — 0.4 — 0.4
| Vop = MAX, V=04V mA
i All others | CC i "oz —0.2
,A__-!\':Q _anm __anan —3an — 130
| Voo = MAX, Vo =0 V = > mA
955 Treo ce o 20 100 |20 — 100
| Ses Mote 45 B5 46 65
‘ccu Ve = MAX, 3
CCL See Note 4 48 70 43 70 mA
All outputs apen
lecz See Note 5 48 70 48 70

T Far conditions shown as MIN or Ma X, use the appropriate value specified under recommended operating conditions.
£ Al typical values are st Ve = 5 v, Ta = 25°C.
§ Not more than one gutput should be shorted at a time and duration of short-circuit shouid not exceed one second.
NOTES: 3. lggy is measured after two 4.5 W to 0-V to 4.5-V pulses have been applisd to CCK and ACK while G is grounded and a!| othar in-
puts are at 4.5 V,
4. Icey is measured after two O-V to 4.5-V to O-V pulses have baen applied te CCK and RCK whila all other inputs are groynded.
5. gz is measured aftar twa 0-V 1o 4.B-V to 0-V pulses have baen applied to CCK and RCK while G is at 4.5 ¥ and all acher in-
puts are groundad.
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SN54LS690, SN54LS691, SN54LS693, SN74LS690, SN74LS631, SN74LS693
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS
AND MULTIPLEXED 3-STATE OUTPUTS

switching characteristics, Veg =5 V, TA = 25°C (see note 6}

PARAMETER FROM To TEST CONDITIONS 13690, 15691 13693 UNIT
HNPUT) (OUTPUT) MIN TYP MAX [MIN TYP MAX
t 0 23
PLH cekt RCO RL =2k, CL = 16pF 24 ns
tEHL 23 a0 23 40
L enT aco R LT .
tFHL 3 20 13 20
0 12 20 12 20 -
PLH ceKt a ns
TPRL 17 25 17 25
T
PLH RCKt a 12 20 12 20 ns
tPHL 17 25 17 25
TPHL CCLRJ Q 23 40 ns
1 TR, [5) 20 30
L RL =667 0, C_= 45 pF ¢ — =
PLH R/C o ns
PHL 18 25 16 25
1
PZH & a 19 30 9 s
wzL 18 30 i8 30
Pz = 5 R 687 3, Cp - B oF 77 30 7 L
tPLE i7 30 17 30

NOTE 6: Load circuits and voitage waveforms are shown in Section 1.

Texas {‘?
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SN54LS690, SN74LS630

SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS

AND MULTIPLEXED 3-STATE OUTPUTS

typical operating sequences
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SYNCHRONOUS COUNTERS. WITH OUTPUT REGISTERS

SN54LS691, SN54LS693, SN74L5691, SN74LS693
AND MULTIPLEXED 3-STATE OUTPUTS

typical operating sequences {continued)
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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 ils cusiomers to oblain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tiwarrants performance of its semiconductor products and relaled software to the specifications applicable at
the time of sale in accordance with Tl's standard warranty. Testing and other quality coniroi techniques are
ulilized 1o the exlent Tl deems necessary to support this warranty. Specific testing of all parameters of each

Annma e mAat nnnneeanlu naﬂnvmad avﬁnni +hn:-a mandatad by Aavarnmant anllivnmnnts
is not necessarily performed, except these mandated by government reguiremen
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 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 TI
products in such applications requires the written approvai of an appropriate T officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.
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nt

or prccedura! 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.



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 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 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.

Tl 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 gquality control techniques are utilized to the extent
Tldeems 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 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. TI's publication of information regarding any third
party’'s products or services does not constitute TI's approval, warranty or endorsement thereof.
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