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SN54111, SN7411
DUAL J-K MASTER-SLAV
FLIP-FLOPS WITH DA LOCKOU
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Package Options Includs Plastic and

Ceramic DIPs and Ceramic Flat Packages

« Dependable Texas Instruments Quality and
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description
The SN&41 ‘.‘- and SN74111 are d-c coupled, varizble-
skew, J-K flip-flops which utilize TTL circuitry to obtain
25-MHz penormance typically. They are isrmed

“variable-skew" because they allow the maximum clock

skew in a system to be a direct function of the clock

pulse width. The J and K inputs are enabled to accept
data only during a short period (30 nanegssconds max-
imum hold time) starting with, and immediately follow-
ing the rising edge of the clock puise. After this, inputs
may be changed while the clock is at the high level
without affecting the state of the master. At the
threshold level of the falling edge of the clock pulse, the
data stored in the mastar will be transferred to the out-
put. The effective aliowable clock skew then is
minimuin propagation delay time minus hold time, plus

clock ﬁhiS% width. This means that the system designar

can set the maximum allowable clock skew needed by
varying the clock pulse width. Thus systern design is
made easier and the requiraments for sophisticated
clock distribution systems are minimized or, in some
cases, entirely eliminated. These flip-flops have an addi-
tional feature-the synchronous input has reduced sen-
sitivity to data change while the clock is high bacause
the data need be present for only a short period of time
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and ihe sysiem's bubbu'.lululuy' to noise is there
tively reduced.

The SN54111 is characterized for operation over the full
military temparature ranga of —65°C to 125°C; the
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SN74111 is characterized for operation from 0°C to

70°C.
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tThis symbol is in accordance with ANSIIEEE St
IEC Publication 617-12.
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PRODUCTION DATA d
current as of publication deie. Froducis
specifications per the terms of Texas (n
standard warranty. Production processing dau not
nacessarily “ingiude testing of all parameters.
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SN54111, SN74111
DUAL J-K MASTER-SLAVE
FLIP-FLOPS WITH DA OCKQUT
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schematics of inputs and outputs
EQINVALENT OF EACH INPUT TYFICAL OF ALL OUTPUTS
veo 8- -— - ——— Vo
Req
130 2 NOM

| } cuUTRUT

1L MAX Reg NOM |
—1.6 mA 4 k2

—3.2mA 2k &
—4.9mA 1.3 k2

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

F

Supply voltage, Voo (588 NOTE 1) L. s e 7V
IMPUT VOIBEE .+ . o o ot et e e 55V
Operating free-air temperature range: SN54111 ... ...... ... ... . ooty —-55°C to 125°C

0°C to 70°C

NOTE 1: Voltage values are with respect to network ground terminal.
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recommended operating conditions

ShEA111 SN74111
MIN NOM MAX | MIN NOM MAX uNiT

Vec  Supply woltage 45 5 55 | 475 5 525 vV
ViH High-level input voltage 2 2 v
Vi  Low-level input voitage 08 08 v
loq High-level cutput current —-08 —-038 mA
oL Low-leve! output current 6 6 mA

) CLK high or tow 25 25
tw Pulse duratian —— = ns
o PRE or CLR low 25 25
tsu Input setup time before CLK 0 0 ns
th input hold time datg after CLK 3C 30 ns
Ta Operating free-air temperature —55 125 0 70 C

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

SN54111 SN741T
PARAMETER TESTCONDITIONS T — e UNIT
MIN TYP$ MAX | MIN TYP{ MAX
Vik Vee = MIN, ly==12mA | -15 —15 v
VoH Vee=MIN, Vig=2V, WV =08V, Igg=--08mA| 24 34 24 34 v
Var Voo =MIN, Vig=2V, V=08V, InL=16mA 0.2 04 0.2 0.4 v
Iy Ve =MAX, V|=55V 1 1 mA
JorK 40 40
CLR or
I!H . ﬁ Vcc = MAX, V! =24V 80 BO WA
CLK 120 120
Jor K —i.8 —18
err1 " Vi=04v —3.2 —32
| — vV =MAX, =0. mA
.| pREY | € ' —32 .32
CLK —48 —-43
los§ Voo = MAaX - 20 —-57 | —-18 -57 | maA
Icc# Ve =MAX,  See Note 2 14 205 14 205 mA
¥ Por conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
£ Al typicel values are at Vo = 5V, Ta = 25°C.
¥ Not mors than one cutput should be shorted at 2 time,
1 Clear is tasted with preset high and preset is tested with clear high.
# Avarage per flip-flop. _
NQTE 2: With all outputs open, Igc is measured with the d Q cutputs high in turn. At the time of measurement, the clock input is at 4.5 V.
switching characteristics, Voo =5V, TA = C {see note 3}
PARAMETER FROM 0 TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) {OUTPUT}
frrax 20 25 MHz
. s A= = 12 18 ns
“PLH PRE or CC Nor@
L-T"T Ry =400 o, CpL=15pF b4l 30 ns
t —_ 12 17
PLH CLK QorQd — —t
TPHL 20 30 ng

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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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 iis customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current,

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at
tha tima af eala in arcardance with Tl'e etandard warranty Tactina and athar Aanalibg Mmroi fechniques are

the time of sale in accordance with TI's standard warranty. Testing and other quality co
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, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
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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
infringementof patents or services described herein. Nor does Tl warrant or representthat 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 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 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.

Copyright 7 1998, Texas Instruments Incorporated
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