SN54122, SN54123, SN54130, SN54LS122, SN54LS123,
SN74122, SN74123, SN74130, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

DECEMBER 1883 — REVISED MARCH 1988

SDLS043

SN54123, SN54130, SN54LS5123 . .. J OR W PACKAGE
SN74123, SN74130 . . . N PACKAGE
SN74L5123 ... D OR N PACKAGE

{TOP VIEW) (SEE NOTES 1 THRU 4}

® D-C Triggered from Active-High or Active-
Low Gated Logic Inputs

® Retriggerable for Very Long Output Pulses,
Up to 100% Duty Cycle

Overriding Clear Terminates Output Pulse 14l 18] Vee
’12_2 and ‘LS122 Have Internal Timing 1£E§ ::’ :Cii:tfcext
Resistors 1als 13 1a
- 20(0s 120z2a
description 2 Cexe]6  11[]2CIR
These d-¢ triggered multivibrators feature output puise- 2HextfcextD 7 10 ; 2B
duration control by three methods. The basic pulse time GNDL (8 9l }2A

is programmed by selection of external resistance and
capacitance values {see typical application data). The
‘122 and ‘L5122 have internal timing resistors that allow
the circuits to be used with only an external capacitar,
if sa desired. Once triggered, the basic pulse duration may
be extended by ratriggering 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.

SN54LS122 . . . FK PACKAGE
{TOP VIEW) ISEE NOTES 1 THRU 4)

The ‘L$122 and ‘L8123 are provided enough Schmitt
hysteresis to ensure jitter-free triggering from the B input
with transition rates as slow as Q.1 miilivolt per
nanosecond.

The Rijny in nominall 10 ki for 1122 and 'LS122.

SNB4LS123 . .. FK PACKAGE
{TOP VIEW) (SEE NOTES 1 THRU 4)

SN54122, SN54LS122 . . . J OR W PACKAGE
SN74122 . .. N PACKAGE
SN74LS122 ... D OR N PACKAGE

(TOP VIEW) (SEE NOTES 1 THRU 4)

a1y UhdQvee
Az 131 Rgxt/ Cext
810 1ZA NG

B2 110 Ceaxt

CLRO 10 NG

QE 5[ Rint
GND

[ T R RN

18 [} 1Cext
17(J1e
16[] NC
i5(]20

sljaQ
14{}2CLR
An external timing capacitor may be connected
between Caxy and Reyy/Ceyy (positivel.
2, To use the internal timing resistor of 122 or 'LS122,
connect Riqe 10 Voo
3. For improved pulse duration accuracy and
repeatability, connect an external resistor between
Raxt/Cext and Voo with Rjgy open-circuited.
4. To obtain variable pulse durations, canrect an external
variable resistance between Rjny or RAgxt/Caxt and

vee.

NOTES: 1.

2Rext/Cext|]®

NC - No internai connection

PRODUCTION DATA documants contain infarmation
current ay ¢f publication date. Products conform to
spacifications per the 1arms of Texas Ingtruments
standard warranty. Production processing does not
netessarily include testing of all paramatars.
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SN54122, SN54123, SN54130, SN54LS122, SN54LS123,
SN74122, SN74123, SN74130, SN74L8122, SN74L5123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

description {continued)

RETRIGGER PULSE
(See Note)

B INPUT

OUTPUT Q 1
. | e E—
w —1QUTPUT WITHOUT RETRIGGER

QUTPUT PULSE CONTROL USING RETRIGGER PLLSE
B INPUT |

CLEAR

DUTPUT WITHOUT CLEAR

______ =
QUTPUT 1
1

OUTPUT PULSE CONTROL USING CLEAR INPUT

NOTE: Retrigger puises starting before 0.22 Cgyq {in picafrads} nanoseconds after the initial trigger
pulse will be ighared and the output durgtion will remain unchanged.

FIGURE 1-TYPICAL INPUT/OUTPUT PULSES

122, L8122 . ‘123, 130, LS123
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OuUTPUTS

CLEAR|IA1 A2 B1 82| Q a CLEAR| A B | Q a
L x % x x| H L < % | L "y
X H H X X LI H::: x H x| Lt ut
X X X L % | LT H
x x x x L | o wat X x o LT owt

H L ot|{uu
H L x * H|JL U " vonlnnou
H L x H t [JL U
H X L T H |l u ! L L
H X L H Y U
H H I H H | U
H PR TR VI N G W
H } H O H oKL T
t L X H W |JL 115
t x L H w[|JL

See explanation of function tables on page

t Thase lines of the functional tables assurme that the indi-
cated stoady-state eonditans at the A and B inputs have
been set up long enough to complete any pulse started be-

fore the set up,
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SN54122, SN54123, SN54130, SN54LS122, SN54LS123,
SN74122, SN74123, SN74130, SN74L5122, SN74L8123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

logic diagram (positive logic) logic symboi T
122, 18122 122, 1$122
R n3) Rext/Cext Al "'_{L-"‘h =1 & J_L
int (2}

a1 —m— 2 R A2 TL @
3 |8

AZ 12) r———-—-——“” Cext B} ————— [
4) —

gz 4 ‘ — @

o
—
X

| (5 P

— 5) G — RX/
CLR —C R Q RI CX CX

(91* (111 (134

]

int Coxt Raxt/Caxt

Rint is nominally 10 kQ for *122 and ‘'LS122

logic diagram (positive logic) (each multivibrator) logic symbolT

123, 130, L8123 ‘123, '130, 'LsS123

e Rext/Ceoxt 1A ST N gy I

A_o|>_] —— Cext 5 12

| > 43,4
-

D icta 2 LR ) 5

l dn a 1Cext &—u— (834
1Raxt/Coxt ~12)_sednx/cx

o 19 nfw Iat

0
B ——
> LI

SELR (11)‘ ; A - (12} 28

2Cax1 —(-6‘—)(— cX
2Rext/Coxt —2— € RX/CX

(2]
-
n

Pin numbers shown are for O, J. N, and W packages. These symbois are in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
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SNb4122, SN54123, SN54130, SN54LS122, SN54LS123,
SN74122, SN74123, SN74130, SN74LS122, SN74L5123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

schematics of inputs and outputs

122, 123, "130 CIRCUITS

- EQUIVALENT QF EACH INPUT TYPICAL OF ALL OUTPUTS
_1;__ — 100 ¢ NOM
3 Req
N NS
'y

Clear inputs : Rgq = 2 ki NOM
Other inputs : Rgg = 4 k&t NOM

‘L8122, 'LS123 CIRCUITS

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

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

Supply voltage, Ve (see Note 1) . . . ... . 7V
Input valtage: "122, “123, "130. .. ... . 55V
S22, LST23 L 7V

Operating free-air temperature range: SNB4" . .. ... .. ... . ... ... -55°C 10 125°C
SN74" . 0°C to 70°C

Storage temperature range . . ... .. ... -65°C to 150°C

NOTE 1: Valtage values are with respect to network graund terminal.
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SN54122, SN54123, SN54130, SN74122, SN74123, SN74130
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SN54” SN74’
MIN NOM MAX | MIN NOM MAX uNiy

Suppty voltage, Voo 4.5 5 551475 5 5.25 v
High-tevel output current, IgH —8200 —800 HA
Law-tevel output current, 1GL 18 16 | mA
Puise duration, ty, 40 40 ns
External timing resistance, Rext 5 25 5 50 k§2
External capacitance, Coxt No restrictian No restriction

Wiring capacitance at Reyx/Caxt terminal 50 50 pF
Operating frea-air temperature, TA —55 125 0 70| °¢C

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

‘122 ‘123, ‘130
P E TE NS T UN
ARAMETER ST CONDITIONS MIN TYP] MAX |MIN TYP: MAX IT
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
Vi {nput clamp voltage Voo =MIN, = —12mA —1.5 -15 v
. Voo = MIN, loH = —800 kA,
VaH High-level gutput voltage See Note § 2.4 34 24 3.4 \'4
Ve = MIN, Igr = 16mA,
- it . A4
VoL Low-level output voitage See Note 5 0.2 0.4 0.2 [¢] \'
Iy Input current at maximum input voeltage Voo =MAX, V=55V 1 1 mA
. ) Data inputs _ B a0 40
Iy High-level input current Clear nput Voo = MAX, V=24V 0 B0 LA
. Data inputs _ _ —1.6 -1.6
liL  Low-level input current Clear mput Voo = MAX, V=04V 37 33 mA
105 Short-circuit output current ¥ Voo = MAX, See Note 5 -10 —40 | —10 -40 ) mA
ice  Supply current (guiescent or triggered) Vee = MAX, See Notes 6 and 7 23 36 46 B6| mA

t For conditions shown as MIN or MAX, usa the appropriate value specified under recommended operating conditions.
¥ All typical values are at Voo = 5V, Ta = 25°C.
§ Not more than one output should be shorted at a time.
NOTES: 5. Ground Cgyt to measure Vg at Q, Vg at Q. or lng at Q. Cgyt is open ta measure Vo at Q, VoL at Q, or Igs at Q.
6. Quigscent Icc is measurad (after clearing} with 4.5 V applied to all clear and A inputs, B inputs grounded, all outputs open and
Rext = 25 k2. Rjne of 122 is open.
7. lgg is measured in the triggered state with 2.4 V applied to all clear and B inputs, A inputs graunded, all outputs open,
Ceoxt = 0.02 uF, and Rgxy = 25 k. Rin of "122 is open.

switching characteristics, Vg =5 V., Ta = 25°C, see note B

om o 122,130 123
parameTert | UM TR TEST CONDITIONS MIN TYP MAX |MIN TYP MAX | UNIT
" A a 22 33 2233
PLH B 19 28 15 28
A
tPHL o Cext = 0. Rext = 5 kA2, 30 49 ST . TR
B €L = 15pF R| =400 0 27 36 2738
tPHL Clear a L= ieRn L 18 27 g 7]
L a 30 40 3040
Ty [in) Aor B o) a5 65 35 76| ns
Cext = 1000 pF,  Rpyy = 10 k&2,
twa AorB a ™ 5 oF, R on || 308 342 376|276 303 33| s

'u'tpLH = propagation delay time, low-to-high-level output
tpHL = propagation deiay time, high-ta-low-level output
twq = duration of pulse at output Q.
NOTE 8: Load circuits and voltage waveforms are shown i Section 1.
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SN54LS122, SN54LS123, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SNS4LS’ SN74LS"
MIN NOM MAX | MIN NOM MAX UNIT

Supply voltage, Voo 4.5 5 5.5 [ 4.75 5 35.25 \'4
High-level output curvent, 10H —400 —400 | uA
Low-level output current, lgL 4 8| ma
Pulse duration. tyy 40 40 ns
External timing resistance, Rext 5 180 5 260 | k&2
Externat capacitance, Cexy No restriction No restriction

Wiring capacitance at Rgxt/Cext terminal 50 50 pF
Operating free-air temperature, TA —55 125 o} 70 °C

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

SNE4LS” SN74LS"
METER TEST CONDIT t
PARAMET ONDITIONS MIN TYPE MAX |MIN TYP: max | 'T
Vi High-level input valtage 5 7 Y
Wy Low-level input voltage 0.7 08| Vv
Vg _ Input clamp voltage Vg = MIN, I} =—18 mA —-1.5 —1.5]| V
. Vee = MIN, ViH=2V
-] | .
VYoH High-level output voltage VIL = V)| mex IOH = —400 uA 2.5 3.5 2.7 3.5 )
Ve = MIN, ViA=-2V, oL =4 mA 025 0.4 0.25 04
A" -l | t Itage
oL Low-level output voltag VL = V| max TOL=OmA 35 05 v
Input current at _ _
I maximum input voltage Vee = MAX, Vi=7V 0.1 0.1 [ mA
Iy High-level input current Vee = MAX, V=27V 20 20 | uA
h Low-ievel input current Vee = MAX, V=04V —-0.4 ~0.4 | mA
lpg  Shoart-circuit output currentf | Voo = MAX —20 —100 |-20 —-100 | mA
Supply current _ L5122 5 11 5] 11
1CC  (quiescent or riggered) VeCTMAX,  SeeNotedd  Irmos 2 20 2 z0] ™

TFor conditians shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

tAll typical values are gt Vo = 8 V, 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: 12. To measure VgpR at Q, VgL at Q, or igg at Q, ground Rey1/Ceyt. apply 2 V to B and clear, and pulse A from 2 Vto 0 V.
13. With all outputs open and 4.5 V applied to all data and clear inputs. lc is measured after a momentary ground, then 4.5 V,

is applied ta A or B inputs.

switching characteristics, Vog = 5 V, Ta = 25°C (see note 8)

FROM TO
PARAMETERT :
ARAMETER (NPUTI {QUTPUT) TEST CONDITIONS MIN TYP MAX |UNIT
A 23 33
tPLH B Q 23___ad | ™
A 32 45
PHL B a Cext =0, Raxt = 5 ki2, 33 g1 ™
CL=1 F Ry =2kD
PHL c o L= 18p L=2 20 27
ear ns
tPLH ad 28 45
Ty Q {min) Aorg Q 116 200 ns
Cext = 1000 pF R =10 kg
A ext . ext ,
wi orB Q Cy = 15 oF, RL = 2kQ 4 45 5 us
“ipLH = propagation delay time, low-ta-high-level output
tpHL = propagation delay time, high-to-low-levet output

twil = duration of pulse at output Q.
NOTE B: Laosad circuits and voltage waveforms are shown in Section 1.
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SN54122, SN54123, SN53130
SN74122, SN74123, SN74130
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR ‘122, 123, ‘130

v
For puise durations when Cgxy = 1000 pF, see cC
Figure 4.

The output pulse duration is pramarily a function of the
external capacitor and resistor. For Cgytr > 1000 pF,
the output pulse duration (ty,) is defined as:

Cext
T
tW=K-RT-cm(1 R

Ta Cyys To Ryyr/Coxt
terrnai termnal
TIMING COMPONENT COMNMECTIONS
where ) , . , FIGURE 3
K is 0.32 for '122, 0.28B for '123 and '130
AT is in kQ {internal or external timing TYPICAL OUTPUT PULSE DURATION
Vs

resistance.} EXTERNAL TIMING CAPACITANCE

PO 10 000 T—TTT T T
Cext is in pF 7000 F Vco 5V ity
[ Ta-25C — v
4000 | —— 122
.. r ‘ A 1A
ty isin ns ".‘:' O e 123 ap e
> |4
L 5 I A A
To prevent reverse voltage across Cgxt, it is g 1000 = o
recommended that the mathod shown in Figure 2 be a 0 T
employed when using electrolytic capacitors and in 3 ™ > L2
. 3 e
applications utilizing the clear function. In all & om0 :: 97 i N
applications using the diode, the pulse duration is: 2 w0 AN Ry - T000r I
07 & = o g
- | 1 H
tw = KD« RT » Cexe {1 + RT z Ry Gt ]
20
Kp is 0.28 for '122, 0.25 for 123 and ‘130

1 z 4 10 20 40 100 200 400 1000

Cexy Exiernal Timing Canacitanue - of

Vee FIGURE 4

TThese values of resistance exceed the maximum recommended
Raxt < 0.6 Ry, max. for use over the full temperature range of the SNB4’ circuits.
(See recommended operating

conditions for He)“max J

Any silican switching diode

Cext such as 1N3064 or
eguivalent.
To Cayy To Rext/Coxt

terminal terminai
TIMING COMPONENT CONNECTIONS WHEN
Caxt - 1000 pF AND CLEAR IS USED
FIGURE 2

Applications requiring more precise pulse durations {up
to 28 seconds} and not requiring the clear feature can
best be satisfied with the "121.

{i’
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SN54LS122, SN54LS123, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR ‘LS122, 'LS123

The basic output pulse duration is essentially Veo
determined by the values of external capacitance and
timing resistance. For pulse durations when
Caxt < 1000 pF, use Figure B, or use Figure 7 where
the pulse duration may be defined as:

RT

tw = K« RT » Coxt Cext

When Cexp = 1 pF, the output puise width is defined
as:
ToCaext TO RExt/cext

tarminal terminal

tw = 0.33 » Ry « Ceyxt
For the above two equations, as applicable;
TIMING COMPONENT CONNECTIONS
K is multipher factor, see Figure 7 FIGURE 5
AT is in kf2 {internal or external timing resistance)
Cext is in pF
tw IS in ns

For maximum noise immunity, system ground should
be applied to the Cgyt node, even though the Caxt
node is already tied to the ground lead intarnally. Due
ta the timing scheme used by the ‘L5122 and 'L$123,
a switching diode is not required to prevent reverse
biasing when using electolytic capacitors.

‘LS122, 'LS123
TYPICAL QUTPUT PULSE DURATION
Vs
EXTERNAL TIMING CAPACITANCE

100000
EVee = 5 VB RT= 260k ohmsT
E :TA - 25°C RT = 160k uhms&\ 3
- ! L1
§ EL =
€ 10000
-]
[=] =
z prmert=1"1""] -4 A »
- Lttt V p:
S 1000 ol
2 - =
2 —=—ond =z
g L N #;{
| iy AT = 80k ohms
2 100 =zt - Tl“ RT = 40k ohms
SRS RT = 20k ohms
X0~ RT = 10k ohms §
RT = 5k chms
10 L [T
1 10 100 1000

Cgxt—External Timing Capacitance —pF

TThis value of resistance exceeds the maximum recommended for use
over the full temperature range of the SNB4LS circuits.

FIGURE &

{:‘F
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SN541S122, SN541L5123, SN74L5122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR ‘'LS122, 'LS123T

MULTIPLIER FACTOR . DISTRIBUTION QF UNITS
vs Vs
EXTERNAL CAPACITOR QUTPUT PULSE DURATION
1 [ T T
e Voo =8V
s . f o FTA=25"C
! (K IS INDEPENDENT OF R) g
3 04 I ! ]
3 ‘ 3
Q
g + 2
L =
2 0.01 \ g ——— MEDIAN 1 MEDIAN )
e \ g — 20% +20% - ('LS§122)
g . g —+—
3;-3 \ t See Note 14
W 0.001 2 R
| \ k- — 8%
X N = +8% - (L5122 1
It L5123
0.0001 K LL ||
0.25 0.30 0.35 0.40 0.45 0.50 0.55 f<—MEDIAN—}98% OF UNITS
K — Muttiplier Factor — twiout) — Output Pulse Duration
FIGURE 7 FIGURE 8
VARIATION IN OUTPUT PULSE DURATION VARIATION IN OUTPUT PULSE DURATION
vs V5
SUPPLY VOLTAGE FREE-AIR TEMPERATURE
=
% 4% p— 5 12% —7
s Cext = 60 pfF 5 Vee=5V
A S 10% =
o 3% Rext = 10 K ohms — 2 ° Caxt = 60 pF /
2 Ta=26°C ® . BY% Rt = 10 K ohms
g 25— IR |
- & 6% ‘LS122
) \ - = r
g ™% < 2 % - /
Q ]
£ o% 2 2%
5 T o twlout) & 3?0 ns |
B —1% < R at Ta = 25°C
H ]
5.: -2 tw{out) =370 ns ™~ E =%
L at Vee=5V — 4%
- | o
3-3% ™ Z N
2 &~ 6%
- - r
<1 — 4% Z gy LS122/ LS123¥
45 4,75 5 5.25 5.5 < See Note 14
Vee — Supply Voltage — V -75-50 —25 0 25 50 75 100 125
FIGURE 9 Ta — FREE-AIR TEMPERATURE —°C
FIGURE 10

NOTE 14; For the ‘L5122, the internal timing resistor, Rj,y was used. For the LS 1227123, an external timing resistor was used for RT.
tData for temperatures below 0°C and above 70°C and for suply voltages below 4.75 V and above 5.25 V are applicable for SN54L5122 and SNG4L5123

oniy.
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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, 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 petformed, 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 FRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPFPORT 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 ©@ 1996, Texas Instruments Incorporated
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