SN54122, SN54123, SN54130, SN54L122, SN54L123, SN54LS122, SN54LS123,
SN74122, SN74123, SN74130, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

REVISED OF CEMBER 1983

e D-C Triggered from Active-High or
Active -Low Gated Loagic Inputs

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

* Overriding Clear Terminates Output Pulse

* 122, 'L122, 1. S122 Have Internal Timing
Resistors

description

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 data). The
'122, 'L122, and 'LS122 have internal timing resistors
that allow 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 lov.
level-active {A) or high level-active (B} inputs, or t
reduced by use of the overriding clear. Figure 1
lustrates pulse control by retriggering and early clear

The 'LS122 and 'LS123 are provided enough Schmitt
hysteresis to ensure jitter-free triggering from the 8 in
put with transition rates as slow as 0.1 millivelt per
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(TOP VIEW) (SEE NOTES 1 THRU 4)

nanosecond. 3
The Rint is nominally 10 k ohms for 1122, 'LS122, ar
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n
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tween Cayy 870 Rgy ' Cayy (POS i )
2. To use the internal timing resisior of 122 1 122, o OZ 2 NN
‘L8122, connect Ry, 10 Vg 8 @
3. Forimproved puise width accuracy and repseatatl 1y, g
connect an external resistor between Ry, .o Upy and o
Ve with Ry open-circuted. N
4. To obtan variabie pulse widths, connect sn external R
variable resistance between Ry 01 Rgy, /Cuyxy a1int NC - No internal connection
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SN54122, SN54123, SN54130, SN54L122, SN54L123, SN54LS122, SN54L5123,
SN74122, SN74123, SN74130, SN74LS122, SN74L5123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

description (continued)

RETRIGGER PULSE
{See Notel

8 INPUT
T
ouUTPUT Q !
|

T w OUTPUT WITHOUT RETRIGGER

OUTPUT PULSE CONTROL USING RETRIGGER PULSE

8 INPUTﬂ
CLEAR

OUTPUT WITHOUT CLEAR

“““““ a1
ouTPUT Q H
i

QUTPUT PULSE CONTROL USING CLEAR INPUT

NOTE: Retrigger puises starting betore 0.22 Cey¢ (in picofrads) nanoseconds after the initial trigger pulse

wiil be ignored and the output puise will remain unchanged.

FIGURE 1-TYPICAL INPUT/OUTPUT PULSES

‘123,130, 'L123,°Ls123
FUNCTION TABLE

'122,°L122,°'L8122
FUNCTION TABLE

INPUTS OUTPUTS INPUTS OUTPUTS
CLEAR|A1 A2 81 B2(Q & CLEAR|{A B Q T
X X X XU H Y X X1 i "
HoH o x x| tf wnf ¥ 1
x x L x| utowt . A R
x x x ¢ ]t wTf x x eyt owt
Lox Y oH1uU " L d
Lox o oH ot TY T " S A
P A 1 LML U
i X L oMW 11U
H H o+ oH H M U
. ] HoH | U LT
H ! H o H o+ | 1w
1 toxoorow [
1 X L H oM 1w

See explanation of function tables on page

1 These lines of the functional tables assume that the indi-
cated steady-state conditons 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, SN54L122, SN54L123, SN54LS122, SN54LS123,
SN74122, SN74123, SN74130, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

logic diagram

Al
A2

B2

‘122,°0L122, °LS122

113)
) ) Rint  (g)
(2) ()
—

3)
8
{4) 8)
{5) da i8)

Raxt/Cext
Rmt

Cext

Q

[«]]

togic symbol

‘122,°0122,°'L.8122

a1 = N Te mn

(2}
Az —= I 8 4
g 3 .
gz 8 3 g
—— _(5)
CLR R RX/

RI

91 (1

Rint is nominatly 10 k ohms for 122, 'L.S122, and 20 k ohms for ‘L.122,

logic diagram (each multivibrator)

o

(2]
~
x

"123,°130, 'L.123, 'LS123

I A

Pin numbers shown on logic notation are for D, J or N packages.

Raxt/Cext

Caxt

Q

ol

1A
1B

1CLR
1Coxt
1Rext/Caxt
2A

28

2CLR
2Cext

2Rgxt/Cext

cX X
1 4131

Rint Cext Rext/Cext

logic symbol

‘123,130, '1.123, 'LS123

(1) ~
(2)

&

>

(3)
{14) e

{15) >

n

{9) S
{10}

(11)‘ ; R

(6} 3
7
(7)

[IRX/CX

{6} 2a

- (12} 28

5
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SN54122, SN54123, SN54130, SN54L122, SN54L123, SN54LS122, SN54L.5123,
SN74122, SN74123, SN74130, SN74LS122, SN74L5123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

schematics of inputs and outputs

‘122,123, 130, 'L122,’L123 CIRCUITS

EQUIVALENT OF EACH INPUT

Clear inputs of '122, ‘123, "130: Req =2k NOM
QOther inputs of 122, 7123, '130: Req =4 k{l NOM
Clear inputs of "1.122, 'L.123: Req = 4 k2 NOM
Other inputs of L122, "1.123: Req = 8 k2 NOM

TYPICAL OF ALL QUTPUTS

R

‘122,7123,'130: R = 100 2 NOM
‘L122,°L123: R =200 £2 NOM

‘L8122, ‘L8123 CIRCUITS

EQUIVALENT OF EACH INPUT

———— — —
<
$17nNOM

TYPICAL OF ALL QUTPUTS

S30IN3A 111 H
3
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TYPES SN54122, SN54123, SN54130, SN74122, SN74123, SN74130
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

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

Supply voltage, Vi 45 5 551475 5 5.25 A\
High-tevel output current, 1oy —800 ~800 | wA
Low-level output current, Ig 16 16 | mA
Pulse width, t,y 40 40 ns
External timing resistance, Rgxt 5 25 5 50 k2
External capacitance, Coxt No restriction No restriction

Wiring capacitance at Rgy/Cex¢ terminal 50 50 [ pF
Operating free-air temperature, T —55 125 0 70| °cC

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

PARAMETER TEST CONDITIONS? 122 1123, 1130 UNIT
MIN TYP; MAX |MIN TYPi MAX
V| High-level input voitage 2 2 \4
ViL Low-level input voltage 0.8 0.8 Vv
Vi Input clamp voltage Voe =MIN, 1} = —12mA —-1.5 -15 v
Vee =MIN,  Toy = —BOO wA,
- . X 4 4 v
VoH High-level output voitage Sem Note 1 24 34 2 3
Vee = MIN, 1o =16 mA,
A\ -l | Q. X . 04 v
oL Low-level output voltage See Note 1 2 04 0.2
1y Input current at maximum input voltage Voo = MAX, Vy=55V 1 1 mA
. Data inputs a0 30
High-i =M =2. A
M igh-ievel input current Clear nput Veo AX, V=24V 20 80] *
Data inputs —16 —1.6
- 2 = =
L Low-level input current Clear input Vg = MAX, V=04V 35 =y mA
fgs  Short-circuit output current® Ve = MAX, See Note § —10 —40 | —10 —40| mA 3
lcc  Supply current (quiescent or triggered) Ve = MAX, See Notes 6 and 7 23 36 486 66 mA
T For conditions shown as MIN or MAX, use the value specified under recommended operating conditions. m
TAIl typical values are at Vog = 5V, Tp = 25'C wi
#Not more than one output should be shorted at a time. 'E)
NOTES: 5. Ground Cayy t0 measure Vo at Q, Vo at Q, or Igg at Q. Ceyy 18 OPen 1o measure Vo at Q, Vo at Q, or 1gg at Q. —
6. Quiescent lcc is measured (after clearing) with 2.4 V applied to ail clear and A inputs, B inputs grounded, all outputs open, Ceyy >
=0.02 uF, and Rgyy = 25 k2. Rjny of *122 is open. Ll
7. Ige is measured in the triggered state with 2.4 V applied to all clear and B inputs, A inputs grounded, all outputs open, Coyy = [
0.02 uF, and Rg, ¢ = 25 k2. Ry of "122 is open.
-
switching characteristics, Vcc =5V, TA = 25°C, see note 8 |'|:
‘122,130 ‘123
PARAMETER FROM T0 TEST CONDITIONS MIN TYP MAX |MIN TYP MAX | UNIT
{INPUT) {OUTPUT}
‘ A a 22 33 22 33 ns
PLH B 19 28 19 28
A 3 40 40
tPHIL a Cext = 0, Rext = 5 k{2, 0 30 ns
8 C) =15 0F R, = 400 2 27 36 27 36
PHL Clem a LoiePn L 8 27 8 o7 |
PLH a 30 40 30 40
tw(Q {min} AorB Q 45 65 45 65 ns
C =1000pF, R =10 k§2
t B Q ext oot ‘| 308 34 . . . .37
wQ A or CL = 150F, Ry - 400 &t 08 2 376|276 303 3 Hs
q PLH propagation dsiay time, iow-to high-level output
tPH L © propagation delay time, high-to-low-level output
tyQ T width of putse at output Q
NOTE 8: See General Information Section for load circuits and voltage waveforms
Texas W@
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TYPES SN54L122, SN54L123,
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SN54L’
UNIT
MIN NOM  MAX

Vee  Supply voltage 4.5 5 5.5 v
oH High-level output current —0.4| mA
loL Low-level output current 8| mA
tw Pulse width 50 ns
Rext External timing resistance 5 28] kQ
Cext  External capacitance No restriction

Wiring capacitance at Raxt/Cext terminal 50| pF
Ta Operating free-air temperature —55 1261 °C

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

‘L122 ‘L123
1 T
PARAMETER TEST CONDITIONS WMIN TYP} MAX |MIN TYP} WMAX UNI
Vix  High-level input voitage 2 2 \
VL Low-level input voltage 0.8 08 v
Vik Input clamp voltage Ve = MIN, 1= -12mA —15 —15 V'3
Ve = MIN, 19 = —0.4mA,
VgH High-level output voltage See Note 1 24 34 24 3.4 v
Vee =MIN, 1o =8 mA,
- . K v
VoL Low-level output voltage See Note 1 0.2 04 0.2 0.4
1y Input current at maximum input voltage Vee = MAX, V=55V 1 1 mA
. . Data inputs _ _ 20 20
37T High-fevel input current Clear input Vee = MAX, V=24V 20 70 HA
. Data inputs _ _ —038 —0.8
he Low-level input current Clear input Vee = MAX, V=04V e 76 mA
3 10 Short-circuit cutput current® Vee = MAX, See Note 9 -5 -20[ -8 ~20 | maA
icc  Supply current (quiescent or triggered) Vgg = MAX, See Notes 10and 11 1 14 23 331 mA
—' tFor conditions shown as MIN or MAX, use the value specified under recommended operating conditions,
-] FAll typical values are at Voc = 5V, T = 25°C.
~ *Not more than one cutput should be shorted at a time,
NOTES: 9. Ground Cgyy to measure Vo at Q, Vo at G, or Igg at Q. Cey is Open to measure Voyy at Q, Vo at Q, or Igg at Q.
U 10. Quiescent Igg is measursd (after clearing) with 2.4 V applied to all clear and A inputs, B inputs grounded, all outputs open, Cax¢
m = 0.02 uF, and Agxy = 25 k2. Rjpy of ‘L7122 is open,
< 11 Icg is measured in the triggered state with 2,4 V applied to all clear and B inputs, A inputs grounded, all outputs open, Cext =
—
O 0.02 uF, and Rgyt = 25 k2, Ripq of 'L122 is open,
m switching characteristics, VCC =5 V, TA = 25°C, see note 8
‘L1122 'L123
PARAMETER ' FROM To TEST CONDITIONS MIN TYP MAX |MIN TYP MAX | UNIT
{(INPUT} (QUTPUT)
¢ A a 44 66 44 66 s
PLH B 3856 38 56
A 60 80 60 80
TPMHL B a Cext = 0, Rext = B k§2, 22 7 < 72 ns
= F =
oL oo 3 C =15pF, R =800% 36 54 36 =7 -
tPLH [o] 60 80 60 80 .
twQ (min} AorB Q 90 135 90 136 ns
Cext =400 pF,  Rext = 10kQ
1, ext B
wQ AorB a s pF! Ry = 800 0 1.7 19 21| 1.3 21| ws
9 tp_H = propagation delay time, low-to-high-lavel output
tPHL ropagation delay time, high to-low-lfevel output
twq = width of pulse at output Q
NOTE 8: See General Information Section for load circuits and voltage waveforms.
T 1/
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TYPES SN54L5122, SN54L5123, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SN54LS’ SN74LS’ UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, Vco 4.5 5 5.5 | 4.75 5 525 v
High-level output current, 104 —400 —400 | uA
Low-level autput current, I 4 8| mA
Pulse width, ty, 40 40 ns
External timing resistance, Rext s 180 5 260 (391
External capacitance, Cext No restriction No restriction

Wiring capacitance at Rgxt/Caxt terminal : 50 50 pF
Operating free-air temperature, TA —-65 125 o] 70 °Cc

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

SNB4LS’ SN74LS’
[ 1

PARAMETER TEST CONDITIONS MIN TYP: MAX |MIN TYP: MAX UNIT
Vi High-level input voltage 2 2 \
V| Low-level input voltage 0.7 0.8 V
VK Input clamp voltage Vee = MIN, I = —18 mA —15 —15| V

. Vee = MIN, ViH®2V,

h-level ) ’ 2. 35 23 .5 v

VoH High-level output voitage Vip = Vi max 1o - ~400 LA 5 3
Ve = MIN, V=2V, TloL=4mA 025 04 025 04

N f \
VoL Low-level output voltage ViL = ViLmax l oL “BA 535 oE
j,  Ineutcurrentat Vee = MAX, V=7V 0.1 0.1 | ma

maximum input voltage
)iy  High-level input current Vee = MAX, V=27V 20 20 | uA
TR Low-level input current Vg = MAX, Vi=04V —04 —0.4 | mA
lgs Short-circuit output current® | Voe = MAX —20 —100 [—20 —100 | mA
Supply current | 15122 6 11 6 11 3
=M

'€C  (quiescent or triggered) Ve MAX, - Seefote 13 oy 2 20 2 20] ™

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,

$AN typical values are at Vo = 5V, T = 26°C. [7)]
*Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. [VE]
NOTES: 12. To measure Vo at @, Vo at Q, or lgg at Q, ground Rey/Cexe, apply 2 V 1o B and clear, and pulse Afrom2V w00V, U
13. With all outputs open and 4.5 V applied to all data and clear inputs, Icc is measured after a momentary ground, then 4.5V, is —
applied to clock. >
w
switching characteristics, Vec =5V, Ta = 25°C (see note 8) o
=
FROM TO
PARAMETERY TEST C ITION MIN TYP MAX |UN
ARAMETER (INPUT) (oUTPUT) ONDITIONS ! A Tl
t A Q 23 33 s
PLH B 23 44
A 32 45
tPHL B a Cext = 0. Rext = 5 k2, 34 T3 ns
Cy = 15 pF, Ry =2k
PHL Q 20 27
Ciear ns
teLH a 28 45
twQ (Min} AorB Q 116 200 ns
C = 1000 pF Rext = 10 k02
t A Q ext . ext . 4 ]
wQ or 8 Cy = 15pF, RL = 2 k&2 45 5| ws

{tp_H = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-fow-level output
twQ = width of pulse at output Q
NOTE 8: See General Information Section for load circuits and voltage waveforms.

{i,
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TYPES SN54122, SN54123, SN54130, SN54L122, SN54L123,
SN74122, SN74123, SN74130
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR ‘122,123, 130, 'L122, 'L123

v
cc
For pulse widths when Cext < 1000 pF, See
Figures 4 and 5. Ry
The output pulse is primarily a function of the
external capacitor and resistor. For Cext > 1000 pF,
the output pulse width {ty,) is defined as: Coxt
e T
tyw = K* RT - Cext | 1+——
RT To Cyxy To Royt/Coxt
terminal terminal
where
TIMING COMPONENT CONNECTIONS
K is 0.32 for '122, 0.28 for "123, "130, FIGURE 3

0.37 for 'L122, 0.33 for 'L123 22,123, 130

RT is in K& {internal or external timing resistance.) TYPICAL OUT":-iT PULSE WIDTH

EXTERNAL TIMING CAPACITANCE

Cext is in pF 10000 ——r——T Ty T T
7000 f Ve BV + 3
o Foa 25 c TH] Al
ty is in nanoseconds 2000 [ — 122
F == T Z
To prevent reverse voltage across Cext, it is recom- 2000 i /; s Zip
mended that the method shown in Figure 2 be i 1000 == 72
. . . . £ 700 —
employed when using electrolytic capacitors and in 2 v
applications utilizing the clear function. In all applica- 2 00 = 4 HH
tions using the diode, the pulse width is: T 200 L i ,
2 Lt RT - 50k(L
0.7 3 10 / s [ Ry 30w’
- R 20 k<2
3 tw=Kp-RT " Cext { 1+— E - i RI[ 10k E
RT w0 Ry 5"}" _]L
— | - 1]
- Kp is 0.28 for 122, 0.25 for “123, '130, N EREEIE BEMI
3 0.33 for "L122, 0.29 for 'L123 i [ T
16
™ 12 4 10 20 40 100 200 400 1000
U Cext External Timing Capacitance pF
m Vee FIGURE 4
< ‘L122
— TYPICAL QUTPUT PULSE WIDTH
O Roxy 0.6 Ry, max. vs
m (See recommended operating EXTERNAL TIMING CAPACITANCE
17y} conditions for Ry, max.) 1(7) % Fvce 5V Hf A
FTa-25°C
4000 —
7’
» 2000
Any silicon switching diode = M v
Cext such as 1TN3064 or £ 1000 d A4
equivalent. E 700 : —~
A
% 400 7 v
< 1 =
2 200
ToCoxt  ToRgy/Coxt £ 1T [ Rexy = 50 k2
terminal terminal [¢] 100 Ry = 30 k02T
2 70 R, -
TIMING COMPONENT CONNECTIONS WHEN & T
Caxt > 1000 pF AND CLEAR IS USED 0 e
FIGURE 2 AT
20
] Il
10 1l
Applications requiring more precise pulse widths (up oz 1020 40 100 200 400 1000
- Ceoxt—External Timing Capacitance—pF
to 28 seconds) and not requiring the clear feature can FIGURE 5
best be satisfied with the 121 or “L121. TThese values of resistance exceed the maximum recommended for use

over the full temperature range of the SN54’ and SN54L" circuits.
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TYPES SN54LS122, SN54LS123, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR ‘LS122, 'L§123

The basic output pulse width is essentially determined vee
by the values of external capacitance and timing
resistance. For pulse widths when Cgxt < 1000 pF,
use Figure 7, or may be defined as:

Rt

tyw = K-RT-Cext
When Cgxt > 1 uF, the output pulse width is defined Cext
as:

tw = 0.33-RT-C

v Text To Cext To Rext/Cext
Where terminal terminal

K is multiplier factor, see Figure 8

R is in K ohms (internal or external
timing resistance)

Cext is in pF

tyw is in nanoseconds

TIMING COMPONENT CONNECTIONS
FIGURE 6

For maximum noise immunity, system ground should be
applied to the Cext node, even though the Cexq node is
already tied to the ground lead internally. Due to the
timing scheme used by the 'LS122 and 'LS123, a
switching diode is not required to prevent reverse bias-
ing when using electrolytic capacitors.

'LS122, L8123
TYPICAL OUTPUT PULSE WIDTH
'H
EXTERNAL TIMING CAPACITANCE
100000

RT = 260k ohmsT\
RT = 160k ohms

[IEERNI]

10000

N

A

\

TTL DEVICES %

T
1
1
\

1000

NN N,

¥
. L]
1

= 1 d
e RT = 80k ohms
100 - % RT = 40k ohms

RT = 20k ohms
RT = 10k ohms
RT = 5k ohms

10 L

1 10 100 1000

tyw—Qutput Pulse Width—ns

Cext—External Timing Capacitance—pF

1 This value of resistance exceeds the maximum recommended for use over
the full temperature range of the SN54LS circuits.

FIGURE 7

{i’
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TYPES SN54L5122, SN54L.5123, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR ’LS122, 'LS123%

Vs

MULTIPLIER FACTOR

EXTERNAL CAPACITOR

0.1

(KISIN

DEPENDENT OF R}

0.01

0.001

N\

Cext — External Capacitor Value — uF

N~

0.0001

0.25 0.30 0.35 0.40 0.45 0.50 0.55
K — Mutltiplier Factor —

DISTRIBUTION OF UNITS

Vs

OUTPUT PULSE WIDTH

i T
Vee=5V
o
g[TA=257C
c
g
=
S
o
k]
>
2 MEDIAN—H- MEDIAN —
s - 20% +20% - (L5122)
£ 1
"; See Note 15
= {
k] —8% |
& +8% — (L8122/ |
LS123)

}+—MEDIAN—}-98% OF UNITS
tw{out) — Output Puise Width

FIGURE 8 FIGURE 9
3 VARIATION IN OUTPUT PULSE WIDTH VARIATION IN OUTPUT PULSE WIDTH
vs vs

- SUPPLY VOLTAGE FREE-AIR TEMPERATURE
q .5 4% T T 12% T T T
- Coxt = 60 pF £ Vee=5V
o 3 ¥ < Rext = 10 K ohms g 1% Cext = 60 pF 7
m 2 ol N Ta=25C 2 8% RT =10 K ohms

& % 2 /
< = N £ &% S Ls122,,
o 2 1% \ 5 /
m ) o ~ g 4%
7 I 3 /

< 0% 2 2y

2 = tw(out) ~ 370 ns |

g -1% N 2 0% atTp = 25°C

s ~N 2

>I —o% tw(out) =370 ns S — 2% \

= atVec=5V \ |- 4% N

3-3% £ \

3 e —6% N

3 H LS122/L8123 N\

< -4% s —8% See Note 14

45 475 5 5.25 55 <
vee — Supply Voltage — V ~75-50 -25 0 50 75 100 125
FIGURE 10 Ta — FREE-AIR TEMPERATURE —°C
FIGURE 11
NOTE 14: Forthe 'LS122, the internal timing resistor, Rjy was used. For the 'L$122/123, an external timing resistor was used for Ry.
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 SN54LS122 and SN541L5123
only.
i
3-486 .J

TEXAS
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



