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SN54LS422, SN54LS423, SN74L5422, SN7415423
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

SDLS175 2536, JANUARY 1980 — REVISED MARCH 1988

SN54LS422 . . . J OR W PACKAGE

* Will Not Trigger from Clear
SN74LS422 . . . D OR N PACKAGE

* D-C Triggered from Active-High or Active- (TOP VIEW) (SEE NOTES 1 THRU 4)

Low Gated Logic | ts
agic Inpu a1ch Uhaflvee

¢ Retriggerable for Very Long Output Pulses, A2z 131 Raxt/Cext
Up to 100% Duty Cycle B1{]z 120 NC

» Overriding Clear Teminates Output Pulse %E; :;g EE’“

e ‘LS422 Has Internal Timing Resistor 655 a(J Rint

GNDLJ? g[]a

description

The 'LS422 and ‘L.S423 are identical to ‘L3122 and

'LS123 except they cannot be triggered via clear. SN54L5422 . . . FK PACKAGE

. {TOP VIEW) (SEE NOTES 1 THRU 4}
These d-c triggered multivibrators feature output-pulse-
width control by three methods. The basic pulse time is
programmed by selection of external resistance and
capacitance values (see typical application datal. The
‘LS422 contains an internal timing resistor that allows -
the circuits to be used with only an external capacitor, if
so desired. Once triggered, the basic pulse width may be
extended by retriggering the gated low-level-active (A}
or high-level-active (B} inputs, or be reduced by use of
the overriding clear. Figure 1 illustrates pulse control by
retriggering and early clear.

The 'LS422 and "LS423 have enough Schmitt hysteresis
to ensure jitter-free triggering from the B input with tran-
sition rates as slow as 0.1 miilivolt per nanosecond. The
'L5422 Rint is nominally 10 k ohms.

The SN54L5422 and SNB4LS423 are characterized for SN5418423 . . . FK PACKAGE
operation over the full military temperature range of {TOP VIEW) (SEE NOTES 1 THRU 4}
—55°C to 125°C. The SN74L5422 and SN74L5423
are characterized for operation from 0°C to 70°C,

SN541L5423 . . . J GR W PACKAGE
SN74L8423 . .. D OR N PACKAGE

(TOP VIEW) (SEE NOTES 1 THRU 4}
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MNOTES: 1. An axternal timing capacitor may be connecred between Caxt and Rgy/Cany (positival.
2. To use the intarnal timing resistor af 'LS422, connect R, 10 V.
3. For improved pulse width accuracy and repeatability, connect an external resistor between Rgyy/Ceyr and Vg with Rjny
opsn-circuited.
4, To aobtain variable pulse widths, connect an external variable resistance between Ry oF Rgy/Coyp and Vee.
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SN54LS422, SN54LS423, SN74LS422, SN74LS423
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

description {continued)

L8422 L8423
FUNCTION TABLE FUNCTION TABLE
INPUTS DuUTPUTS INPUTS QUTPUTS
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These iines of the funcuonal tabies assume that the indi-
cated steady-state cenditions at tha A and B inputs have
heegn set up long encugh to complete any pulse started be-
fore the set up.

-

RETRIGGER PULSE

{Ses Note)
B INPUT
- - i
tw * PLH 4‘;
i
OQUTPUT G |
tw ~TOUTPUT WAITHOUT RETRIGGER
DUTPUT PULSE CONTROL USING RETRIGGER PULSE
B INPUT

CLEAR |
QUTPUT WITHOUT CLEAR
______ 1
QUTPUT Q [
!

OUTPUT PULSE CONTROL USING CLEAR INPUT

MO TE: Retrigger pulses starting before 0.22 Cg ¢ (in picofrads)
nanoseconds aftar the initia? trigger puise will be ignored
and the output puise will remain unchanged.

FIGURE 1-TYPICAL INPUT/QUTPUT PULSES
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SN54LS422, SN54L5423, SN74LS422, SN74L5423
RETRIGGERABLE MONOSTABLE MULTIVIBRATDRS

legic symbolst

‘Ls422 ‘L5423
21 &
A1 :_;Jr_b & [ L A 1) g Pﬂ.
- ‘ - 18 2 4131 40
) b———— —= {3}
81 ] rd ® 1CLR =B g b @ =
a2 4| SR 1Cant %1!%*'_ o
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RI CX  €X e 2} = 20
(91* nn* (13I* 260R =R Lﬂ 23
) ‘
Rint  Cext Rygxt/Cexy 2Comt 17} |
ZRaxt/Cext AX/CX

T These symbols are in accordance with ANSIIEEE Std 91-1984 and IEC Publication 617-12.

logic diagrams (positive logic)

'Ls422
a3 Plaxt/Caxt
9} Rint
ar L 11}
Cext
&1 (39 P 8 g
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Rint is nominally 10 k ahms
‘L8423
Rext/Cext

> Q
; D
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Pin numbers shown are for D, J, N, and W packages.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
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SN54L8422, SN54LS5423, SN74L5422, SN74L5423
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SNBILS” SN74LS" UNIT
MIN NOM MAX |MIN NOM MAX

Supply voitage, Voo 4.5 5 5.5 |4.75 5 525 V'
High-level output current, igH —A400 —400 | uxA
Low-level output current, 1oy 4 8 mA
Pulse width, tyy 40 40 ns
External timing resistance, Rgxy 5 180 5 260 | k02
External capacitance, Caxt No restriction No restriction

Wiring capacitance at Raxt/Cex terminal 50 50 | pF
Qperating free-air temperature, Ta —b& 125 Q 70 °C

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

SNE4LS” SN74LS’
E u —— uNIT
PARAMETER TEST CONDITIONS MIN TYP: MAX [MIN TYP: MAX
V4 High-level input voltage 2 2 v
Wy Low-leve! input voitage 0.7 08| Vv
V(k Input clamp voltage Vee = MIN, | = -18 mA —-1.5 -1.5 v
. Voo = MIN, ViR=2V,
v High-level output voit, 2.5 3.5 2.7 3.5 A
OH High-level output voitage VL = VL max oK = —400 uA
Voo = MIN, ViH -2V, ToL =4 mA 025 04 0.25 04
v Low-level output volt. \'4
oL Low-level output voltage Vi = V| max ToL=TTA 5E 7T
[ t tat
" r:::imc:rjr:ﬁ::p:t voltage vVee = MAX, Vi=7V 0.1 01| ma
I}y Migh-ievel input current Ve = MAX, V=27V 20 20 | pA
I Low-level input current Ve = MAX, V=04V 0.4 ~0.4 | mA
lgg  Short-gircuit output current$ | Vg = MAX —-20 —100 | -20 —100 | mA
Suppiy current ‘L5422 6 11 6 11
1 = A
€€ (quiescent or triggered] Vec =MAX,  SeeNote & (5423 2 20 1z 20"

t For conditions shown as MIN or MAX. use the appropriate value specifiad under recommended cparating conditions.
¥ Al typical values are at Voo = 5V, Ta = 25°C.
% Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
NOTES: 6. To measure Vgp at Q, VoL at Q, or lgg at Q, ground Rayxy/Cexe. 8pply 2 V to B and clear, and pulse A from 2 V to O V.
6. With all outputs open and 4.5 V applied to all data and clear inputs, e is measured after a momentary ground, then 4.5 V. is applied

e clack,

switching characteristics, Vo =5V, Ta = 25°C, see note 7

FROM TO
P, 1 MAX | UNIT
ARAMETER {INPUT) (OUTPUT) TEST CONDITIONS MIN TYP A,

Ln A 5 23 E<H [

B8 23 44

A 32 45
tPHL g 3 Cexr = 0. Rext = 5 k2, 34 56 ns

- = C_ - 15 pF, RL = 2 kfl 5
PHL Clear ns

TPLH [¢] 28 45
twg (Minl A gr B a 116 200 ns

Coxt = 1000 DF, Ry = 10 K52,
by AarB Q Ce = 15 pF, Ry =2 kQ 4 4.5 5 us
Ytwa = width of pulse output Q.

NOTE 7: Load circuits and voltage waveforms are shown in Section 1.
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SN54LS422, SNG4LS423, SN74LS422, SN74L5423
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR ‘LS422, 'LS4237

The basic output pulse width is essentially determined
by the values of external capacitance and timing
resistance. For pulse widths when Cgxt = 1000 pF,
use Figure 3. For Coyxt between Q.1 nF and 1 xF, the
pulse width may be defined as:

ty = KeRT+Cext
with K obtained from Figure 4.

When Cext = 1 uF, the output puise width is defined
as:

tw = 0.33+R7+Caxt
Where

RT is in kilohms (internal or external timing
resistance)

Cext s in pF

tw is in hanoseconds

For maximum noise immunity, system ground should
be applied to the Cgyt node, even though the Cayt
node is already tied to the ground lead internally. Due
to the timing scheme used by the ‘LS$422 and L5423,
a switching diode is not required to prevent reverse
biasing when using electrolytic capacitors.

‘L8422, 'LS423
TYPICAL QUTPUT PULSE WIDTH

¥5

vVee

RT

CEXI

Ta Caxy 70 Rext/Cexy
terminal terminal

TIMING COMPONENT CONNECTIONS
FIGURE 2

EXTERNAL TIMING CAPACITANCE

100000 2 FrrT
Evee =5V RT = 260k chms
F Ta = 25°C RT = 160k ohms il
[ 3
i
n 10000
<
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RT = B0k chms
N
100 = :""/ LTI RT = 40k ohms
= AT =20k chms
(™ AT = 10k ohms
RT = 5k ohms
0 S
1 10 100 1000

Coxt—Externai Timing Capacitance —pF

T This value of resistance excesds the maximum recommendad for use over
the full temperature range of tha SNS4LS circuits.

FIGURE 3
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SN54L5422, SN54LS423, SN74L5422, SN74L5423
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATIOMN DATA FOR ‘L5422, 'LS423 1

MUTIPLIER FACTOR BISTRIBUTION OF UNIT
Vs Vs
EXTERNAL CAPACITOR OUTPUT PULSE WIDTH
1 T - T
i ] Vec=5V F
] ‘ -TA=25C

T T ‘
{K IS INDEPENDENT OF R) |
u.rr ; f +—

|
|

oo\

MEDIAN MEDIAN —
- 2()%L | +20% - (LS422)
]

Relative Frequency of Dccurance

Cext — External Capacitor Value — uF

\ i | 1
L \ L See Note 8
0.001 5 + | | )
, [ \ — 8% ]
+8% — (L.s422/
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0.0001 ] L N N N I
0.25 0.30 0.35 0.40 0.45 0.50 0.55 f—MEDIAN—--98% OF UNITS
K — Multiplier Factor — tw(out) — Ourput Pulse Width
FIGURE 4 FIGURE 5
VARIATION IN OUTPUT PULSE WIDTH VARIATION IN OQUTPUT PULSE WIDTH
Vs v5
SUPPLY VOLTAGE FREE-AIR TEMPERATURE
= YA T —T 12% T 1 T
B Cext = 60 pF £ Vee=SV /}
= a¥ £ 10% _
% 3% Rext = 10 K ohms — = ° Cext = 60 pF / )
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(:.l/r r—
T AN £ 6% Ls422
2 ™ 2 N\ /]
= o - 4% -
o 3 /
c Q P,
Z 0% = 2%
E g 0% twiout) =370 ns |
E -1% - 2 o atTa =25°C
z ~ ™ g -
T — 2% twiout) =370 ns \ 3 \
- atVeg=5V I — 4%
E-3% : 3 -6% AN
2 L J 3 LS422/L5423 [\
<1 —4% _:,]' - 8% See Note 8 ~
4.5 4.75 5 5.25 5.5 { |
Vce — Suppiy Voltage — V —-75-50 =25 0 25 50 75 100 125
o

FIGURE 7

NOTE 8: For the LS422, the internai timing resistar, R, was used. For the L5422/423, an external timing resistor was used for A .
t Data for temperatures below 0°C and above 70°C and for suppty voitages below 4.75 V and above 5.26 V are applicable for SN54LS422 and
SN54L5423 anly.

{I’
TEXAS
INSTRUMENTS

POST CFFICE BOX 655012 » DALLAS, TEXAS 76565



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
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
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, 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 (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
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.
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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
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, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS 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.
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