SN54LS422, SNHALS423, SN74LS422, SN74L5423

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS
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e D-C Triggered from Active-High or Active-
Low Gated Logic Inputs

* Retriggerable for Very Long Qutput Pulses,
Up to 100% Duty Cycle

* Qverriding Clear Teminates Output Pulse

|

+ ‘LS422 Has Internal Timing Resistor

description

The 'LS422 and ‘L.S423 are identical to 'LS122 and
'LS123 except they cannot be triggered via clear.

These d-c triggered murtivibrators 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 data). The
‘L5422 contains an internal timing resistor that allows -
the circuits to be used with only an external capacitor, if
s0 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 8 input with tran-
sition rates as slow as 0.1 millivolt per nanosecond. The
'L5422 Rjnt is nominally 10 k ohms.

The SNB4LS422 and SN54(LS423 are characterized for
operation over the fuil miiitary temperature range of
—55°C to 125°C. The SN74L5422 and SN74L5423
are characterized for operation from 0°C to 70°C,

NOTES:

1.
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An external timing capacitor may be connecred between Cayxy and Rg,/Caxy (POSiTIVAL

2. To use the intarnal timing resistor af 'LS422, connect R ; 1o Ve,

3. For improved pulse wijdth accuracy and repeatability,
opsan-circuited.

4

connect an external resistor between Rgy/Caxr and Vpg with Ryjng

. To obtain variable puise widths, connect an external variable resistance between R, ar Rg, /Coyp and Ve,
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SN54L5422, SN54LS423, SN74LS422, SN74LS423
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

description {continued)

L8422 ‘Ls423
FUNCTION TABLE FUNCTION TABLE
INPUTS QUTPUTS INPUTS QUTPUTS
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These iines of the funcuonal tabies assume that the indi-
cated steady-state conditions at the A and B inputs have
hesn seT up iong encugh to complete any pulsa started be-
fore the set up.

-

RETRIGGER PULSE
(See Mote)

BINPUT

QUTPUT Q |

P VAP
w “YOUTPUT WITHOUT RETRIGGER

TUTPUT PULSE CONTROL USING RETRIGGER PULSE

Bmm_fﬂli

CLEAR l
QUTPUT WITHOUT CLEAR
______ 1
QUTPUT Q [
!

OUTPUT PULSE CONTROL USING CLEAR INPUT

MO TE: Retrigger pulses starting before 0.22 Cg, {in picofrads)
nanosecends after the initia? trigger puise will be ignored
and the output puise will remain unchanged.

FIGURE 1-TYPICAL INPUT/OUTPUT PULSES
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SN54L8422, SN54LS423, SN74LS422, SN74LS423
RETRIGGERABLE MONOSTABLE MULTIVIBRATDRS

logic symbolst

‘L8422 ‘L5423
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T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagrams (positive logic)
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Pin numbars shown are for D, J, N, and W packages.
schematics of inputs and ocutputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
———— e —
———— 3 120 52 NOM
17 ki NOM —_—
h 4 -
h 4
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recommended aperating conditions

SNS4LS’ SN74L5" UNIT
MIN NOM MAX |MIN NOM MAX

Supply voitage, Voo 4.5 5 5.6 |4.75 5 5.25 v
High-level output current, igH 400 =400 | pA
Low-level output current, Iey 4 8| mA
Pulse width, ty 40 40 ns
External timing resistance, Rgxt 5 180 5 260 | k2
External capacitance, Caxt No restriction No restriction
Wiring capacitance at Raxt/Cext terminal 50 50! pF
Operating free-air temperature, Ta -b5 125 a 70 ‘C

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

SNE4LS" SN74LS"
PARAMETER TEST CON + UNIT
ONDITIONS MIN TYP: MAX [MIN TYP:i MAX
Vyq High-level input voltage 2 2 v
vy Low-level input voltage 0.7 0.8 \
VK Input clamp voliage Voo = MIN, I =—18 mA —i.5 —1.5 vV
. Voo = MIN, Vig=2V,
\ High-level output volta | . . A
OH Hig P 9e ViL = Viimax (o = 400 uA 25 38 27 35
Veo = MIN, V=2V oL =4 mA 0.25 0.4 0.25 0.4
vV Low-levei putput volt ' v
oL ow-evel oulput voltage VL = VL max ToL =B mA 035 05
y [neutcurrentar Ve =MAX, V=7V 0.1 01| ma
maximum nput voltage
Il High-level input current Vee = MAX, V=27V 20 20 | uA
[ Low-levei input current Veop = MAX, Vi=04V -0.4 —04 | ma
Igg  Short-circuit output current$ | Vop = MAX -20 —100 [—-20 —100 | mA
Suppiy current ‘L5422 [5] 11 6 11
I v = A
cc [quiescent or triggered) vee = MAX, See Note & L5423 12 20 12 20 m
t For conditions shown as MIN or MAX, use the appropriate value specifiad under recommended oparating conditions.
* All typical values are at Voo = SV, Ta = 26°C.
8 Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.

NOTES: 5. To measurs Vou at Q, Vg at G, or lgs at Q, ground Raxt/Cext. 8Pply 2 V 10 B and clear, and pulse A from 2 V 10 O V.
6. With all outputs open and 4.5 V applied to all data and clear inputs, e is measured after 8 momentary ground, then 4.5 V, is applied

ta clock.

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

FROM TO
[ 1 MAX | UNIT
ARAMETER UNPUT) (OUTRUT) TEST CONDITIONS MIN TYP A

. A o 23 33 ns
PLH B 23 44

A 32 45
tPHL g a Cext = 0. Rext = B k2, 34 56 ns
- 5 C_ - 15 pF, R =2k0 5 =
PHL Clear ns-
tPLH o] 28 45
g (Minl A gr B a 116 200 ns

Ceoxt = 1000 pF,  Reyt = 10 k52,

twQ AarB Q Ce = 15 pF, Ry =2kQ 4 4.5 5 us

thQ = width of pulse output 4.
NOTE 7: Load circuits and voltage waveforms are shown in Section 1.
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SNB4LSA22, SNGALS423, SN74LS422, SN74L5423
MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR ‘LS422, 'LS423T

The basic output pulse width is essentially determined
by the values of external capacitance and timing
resistance. For pulse widths when Cgyr = 1000 pF,
use Figure 3. For Coyt between 0.1 nF and 1 xF, the
pulse width may be defined as:

vee
tyy = KeRT«Coxt
RT
with K obtained from Figure 4.
When Caxt = 1 uF. the output puise width is defined
as:
Caxr
tw = 0.33-R7+Cext ;
Where e +
L. . . L. Ta C To Rgxy/C
Rt is in kilohms (internal or externai timing [ermiﬁ’;} terl:]‘i‘nalem
resistance)
Cext is in pF

TIMING COMPQONENT CONNECTIONS
FIGURE 2

tw is in Nanoseconds

For maximum noise immunity, system ground should
be applied to the Ceyxt node, even though the Caxt
node is already tied to the ground lzad internally. Due
to the timing scheme used by the 'LS422 and 'L$423,
a switching diode is not required to prevent reverse
biasing when using electrolytic capacitors.

‘L8422, °L5423
TYPICAL QUTPUT PULSE WIDTH
vs
EXTERNAL TIMING CAPACITANCE

100000 £
EVeg =5V HT‘*ZBDkBIIms\
F Ta = 25°C RT = 160k chms S1—L=
i "
i
£ 10000 et
2 = I -
3 .
g T T
- L1171 L4 o
3 1000 — -
é Z N J_l[’l
i = 5 - —~
5 L= I &
RT = BOk ahms
100 L] M AT = 40k ohms
= SNSEPRE RT = 20k ohimg
L RT = 10k ohms
RT= b5k ohms
0 IR
1 10 100 1000

Coxt—External Timing Capacitance—pF

T This value of resistance excesds the maximum racommendad for use aver
the full temperature range of tha SN54LS circuits.

FIGURE 3
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SN54LS422, SN54LS423, SN74L$422, SN74LS423
RETRIGGERABLE MONDSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR ‘L8422, 'LS423 t

MUTIPLIER FACTOR DISTRIBUTION OF UNIT
Vs vs
] EXTERNAL CAPACITOR OUTPUT PULSE WIDTH
] N o e | T
| | Ve =5V
i | L | o
? T T T o[ TA =25 C
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= 0.1¢ ; ! e | i
= . t y T 1 = T
> 8
5 | =]
£ V] \ 5
© i | >
5 0.01 i | § MEDIAN MEDIAN —
- \ | = — 20% +20% — (L5422)
: \ o g Ch o
= | 3=
£ l_ \ - L See Note 8
w  0.001 1 2 | |
! TN E “a% —
ot | 2 +8% — (L§422/
& ‘ ~N LS423)
0.0001 l— I L ! L
0.25 0.30 0.35 0.40 0.45 0.50 0.55 fe—MEDIAN—}98% OF UNITS
K — Multiplier Factor — twlout) — Ourput Pulse Width
FIGURE 4 FIGURE 5
VARIATION IN CUTRFUT PULSE WIDTH VARIATION IN OUTPUT PULSE WIDTH
¥s vs
o SUPPLY VOLTAGE FREE-AIR TEMPERATURE
= 4% T T T 12% 1 T
3 Cext = 60 pF é 10% Vee=5V /}
2 3% Raxt = 10 K ohms —i = ° Cext = 60 pF / )
F \ Ta = 25°C s 8% RT = 10 K ohms
& 2% N = J [
= N £ 6% LS422
g % AN g a% N b4
o £ Ve
= Q V.
E 0% e 2%
o c twiout) =370 ns
8 “ ]
3 1% S g atTp = 25°C
= ~ . S 5 -2%
— twiout) =370 ns 3 \
I atVee=5V I —4% e
g-3% : 5 % AN
3 L J 3 L5422/L5423 N\
<1 —=4% -5 - 8% See Note 8 ~
45 4.75 5 5.25 5.5 L
VG — Supply Voltage — V —-75 =50 =25 0O 25 50 75 100 125
o
FIGURE & Ta — FREE-AIR TEMPERATURE — C

FIGURE 7

NOTE 8: For the LS422, the internai timing resistar, R, was used. For the LS422/423, an external timing resistor was used for A .
t Data for temperatures below Q°C and above 70°C and for supply voitages below 4.75 V and above 5.25 V are applicable for SN54LS422 and
SN54L5423 anly.
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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
to 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
tha time nf eala in arcordance with Tl'e etandard warranty Tactina and athar aualihy 0o 'troi fechniques are

the time of sale in accordance with TI's standard warranty. Testing and other quality cor
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®).

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
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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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |4— KO ’<7F'1—i-
Rad R B T
W
¢ [l
Reel k L
Diameter
Cavity —>| A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
K0 | Dimension designed to accommodate the component thickness
k4 w | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
_£ Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O 0 0O 000 O0O0 Of Sprocket Holes
|
1
@ e
4----1 L —
Q3 | Q4 User Direction of Feed
¥
T
L
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel A0 (mm) BO (mm) KO (mm) P1 w Pin1
Type |Drawing Diameter| Width (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74LS423DR SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
SN74LS423NSR SO NS 16 2000 330.0 16.4 8.2 10.5 2.5 12.0 | 16.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS

At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e a
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS423DR SoIC D 16 2500 333.2 345.9 28.6
SN74LS423NSR SO NS 16 2000 346.0 346.0 33.0

Pack Materials-Page 2



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using Tl components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by Tl regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, Tl will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers pmp Audio vww i.com/audid

Data Converters Fafaconverter-ii.com Automotive vww ir.com/automotivg

DSP Bsp.fi.con Broadband vww Ti.com/broadband

Clocks and Timers vww Ti-com/clocky Digital Control www Tr-com/digitalcontro]

Interface [nferfacefi.com Medical www i -com/medical

Logic [ogicircom Military [vww ir-com/military

Power Mgmt power-fi-con Optical Networking vww fi.com/opficalnefwor

Microcontrollers icrocontroller-ti.com Security [yww T-com/securi

RFID [vww Ti-rfid-co Telephony www Ti.com/telephony

RF/IF and ZigBee® Solutions [vww-ti.com/Ipr Video & Imaging yww i-com/vided
Wireless WW i.com/wirelesg

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2008, Texas Instruments Incorporated
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