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DUAL PULSE SYNCHRONIZERS/DRIVERS

SDLS041

SEPTEMBER 1971 — REVISED MARCH 1988

Generates Either a Single Pulse or Train of Pulses
Synchronized with Control Functions

Ideal for Implementing Sync-Control Circuits
Similar to those Used in Oscilloscopes
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Latched Operation Ensures that Output Pulses
Are Not Clipped

e High-Fan-Qut Complementary Qutputs Drive
System Clock Lines Directly

nternal Input Pull-Up Resistors Eliminate

e e P

or External Cumpuucm.a
s Diode-Clamped Inputs Simplify System Design
# Typical Propagation Delays:
9 Nanoseconds through One Level
16 Nanoseconds through Two Levels

description

SN54120 . . . J PACKAGE
SN74120 ... N PACKAGE

(TOP VIEW)
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These monolithic pulse synchronizers are designed to synchronize an asynchronous or maruai signai with a system
clock. Reliable response is ensured as the input signals are latched up; therefore duration of lagic input is not critical
and the adverse effects of contact-bounce of a manual input are eliminated. The ability to pass output pulses is started
and stopped by the levels or puises applied to the latch inputs 51, 52, or R in accordance with the function table.
High-speed circuitry is utilized throughout the clock paths to minimize skew with respect to the system clock.

After initiation, the mode control (M) input determines

FUNCTION TABLE

whether a series of puises or only one pulse is passed. INPUTS

In the absence of a stop command, the clock driver

will continue to pass clock pulses as long as the mode
control input is low {see Figures 2 through 4). After
the mode control input is taken high, only a single
clock pulse will be passed (see Figure 5}

When the mode control is set to pass a series of
pulses, the last pulse out is determined by two general

— = - FUNCTION

R 51 52

X L X Pass Output Puises

X X L Pass Qutput Pulses

L H H Inhibit Gutput Pulses
H i H Start Output Pulses
H H M Start Qutput Pulses

i H H Stap Qutput Pulses
H H H Continuet

rules;

H = high level {steady state)

a, When pulses are terminated by the 5 or R
inputs, conditions meeting the setup times
(specified under recommended operating
conditions) will dominate.

X = irrelevant

L = low level {steady state)

L = transitian fram H 1o L

TOperation initiated by last | transition continues.

b. Low-to-high-tevel transitions at the mode control input should be avoided during the 20-nanosecond period
immediately following the negative transition of the input clock puise as transitions during this time period
may or may not aliow the next pulse to pass (see Figures 4 and 5}, When pulses are terminated by the mode
control input, a positive transition at the mode control input meeting the high-level setup time, tg {H)}.
(specified under recommended operating conditions} will pass that positive clock pulse then inhibit remaining
clock pulses. The clock input (C) is latch-controlled ensuring that once initiated the output pulse will not be

terminated until the full pulse has been passed.

PRODUCTION GATA documents contain information

current as of publication date. Products rontorm to i
specifications per the terms of Taxas Instruments TEX.AS
standard wnrnm!. Production pracessing does not

necessarily include testing of all parameters, INSTRUM ENTS
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This clock driver circuit is entiraly compatible for use with either digita! logic circuits or mechanical switches for input
controls since all inputs, except the clock, have internal pull-up resistors. This eliminates the requirement 1o supply an
external resistor to prevent the input from floating when the control switch is open. The internal resistor also means
dant thhnen i 130 manis o laft Aloraneoantad 1§ e ed
LHOL LHEXT IHPULD TTIdy BT IS0 LIDLUAINISLLELD TF dMiTdseua.
Typical propagation delay time is 9 nanoseconds to the ¥ output and 16 nanoseconds to the Y output from the clock
input. The cutputs will drive 60 Series 54/74 loads at a high logic level and 30 loads at a low logic level. Typical power
dissipation is 127 milliwatts per driver. The SN54120 is characterized for operation from —85°C to 125°C; the

SN74120 is characterized for operation from 0°C to 70°C.

logic diagram (each driver) (positive logic)
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schematics of inputs and outputs

tThis symbol is in accordance with ANSI/IEEE Std 91-1984

and IEC Publication 617-12.
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DUAL PULSE SYNCHRONIZERS/DRIVERS

absolute maximum ratings over operating frea-air temperature rangse {unlass otherwise noted)
Supply voitage, Ve (see Note 1} 7V
Input voltage BBV
Interemitter voltage (see Note 2) e . bhvV
Operating free-air temperature range: SN54120 Circuits —55 C to 125°C
SN74120 Circuits 0°C to 70°C

Storage temperature range
NOTES: 1.

Voltage values, except interemittar voltage, are with respect to network ground terminal.

—B5°C to 150°C

2, This is the voltage between two emitters of a multipla-emitter transistor. For this circuit, this rating applies between the S1 and S2

inputs.

recammended operating conditions

SN54120 SN74120 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5] 55 | 475 51 5.25 A"
High-level output current, IO -2.4 —2.4 mA
Low-level output current, lop FT:] 48 mA
Any input except mode cantrol, o
12 12
Setup time (see Figures 2 thru 5) fsutH or L) ng
Mode control tsulH) 0 9
tgu(l) 12 12
Any input except mode control, 3 3
Hold time {see Figures 3 and 5} thiH or L} ns
Made cantrol, th(H or LI 20 20
Operating free-air temperature, T a ~55 125 o} 70 | "C

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

PARAMETER TEST CONDITIONST MIN TYP:I MAX |UNIT
ViH High-level input voitage 2 v
ViL Low-ievel input voltage 08| v
Vi  Input ciamp voltage Ve =MIN, | = -12 mA -15{ V
v =MIN, Vig=2V,
VoH High-levet output voltage cc H 24 34 v
VyL =08V, IlgH=—-24mA
Vv =MIN, V=2V,
VoL Low-level output volitage ce IH 0.2 0.4 v
ViL= 08V, Igp=48mA
It Input current at maximum input voltage Vee = MAX, =55V 1 mA
| High-level input t Clock inpul | \ug=Max, V=24V 80 uA
-level input curren = , =2,
h T4 P Dther inputs | =C ' —0.12_—0.2_—0.36] mA
Clock input -3.2
L Low-level input current c* hed Vep=MAX, V) =04V mA
Other inputs —-2.1
lps  Short-circunt output current 3 Vep = MAX —35 —90 | mA
lcc  Supply current Vee =MAX, See Note 3 51 80| ma
TFor canditions shown as MIN or MAX, use the appropriate value specified under recommended operating canditions.
:%AII typical values areat Voo =3V, Ta = 25°C.
% Not more than one output should be shorted at a time,
NOTE 3: lge is measured with ground applied to ail inputs except R which is at 4.5 V and all cutputs open.
switching characteristics, Voo =5V, Ta = 25°C
FROM TO
PARAMETER" TEST CONDIT!
(INPUT} (OUTPUT) CONDITIONS | MIN TYP MAX| UNIT
IPLH 14 22
tPHL ¢ v CL =45 F 1725 | ™
tPLH Au =13z, 10 16
c ¥ See Figure 1 ns
PHL 8 13

TitpLH = Propagation delay time, low-to-high-level output
tp = Propagation delay time, high-to-low-level gutput
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SN54120, SN/4120
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DUAL PULSE SYNCHRONIZERS/DRIVERS
PARAMETER MEASUREMENT INFORMATION
vVee
ouTPUT NOTES: A. The clock input puise in figures2 through 5 is
. R =133 12 supplied by a generator having the following char-

acteristics! Teuicl 2> 16 ns, PRR < 1 MHz and

ock)

FROM QUTPUT Zoue = 50 5.
UNDER TEST B. C|_ includes probe and jig capacitance
- C. Aii diodes are iN3064 or equivalent.

FIGURE 1-LOAD CIRCUIT FOR SWITCHING TESTS
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NOTE: Mode cantrol and R inputs are low and unused§ inputis high.

FIGURE 2—INITIATING AND TERMINATING PULSE TRAIN FROM S INPUTS

S1or52
INPUT

R INPUT

Y QUTPUT

NCTE: Mode cantrol input is low and unused 5 input is high.

FIGURE 3—INITIATING PULSE TRAIN FROM S AND TERMINATING WITH R INPUTS
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DUAL PULSE SYNCHRONIZERS/DRIVERS
PARAMETER MEASUREMENT INFORMATION
I
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NQTE: At least one of the § inputs is iow.
FIGURE 4~-INITIATING AND TERMINATING PULSE TRAIN WITH MODE CONTROL INPUT
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MOTE: Input R is low and the unused S input is high.

FIGURE 5—ENABLING SINGLE PULSE
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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
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