SDLS043

SN54130, SN54L8122, SN54LS123,

4130, SN74L5122, SN74L8123
E MONOSTABLE MULTIVIBRATORS

DECEMBER 1983 — REVISED MARCH 1988

Bl || |

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 Puise
‘122 and ‘L$122 Have Internal Timing
Resistors

description

NOTES:

Thaoomn A_~ tmicmnen A rrliivib et e
Thess d-c triggerad multivibrators

duraticn control by three methods. The b
is programmed by selection of external resistance and
capacitance values {see typical application data). The
‘122 and 'L$122 have internal timing resistors that allow
thea circuits to be used with only an external capacitor,
if so 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.

The ‘LS122 and ‘L8123 are provided enough Schmirt
hysteresis to ensure jitter-free triggering from the B input
with transition rates as slow as 0.1 millivoit per
nanasecond.

The Rint in nominall 10 k& for 122 and 'LS122.

SN54122, SN54LS122 . .. J OR W PACKAGE
SN74122 . . . N PACKAGE
SN74L5122 ... D OR N PACKAGE

(TOP VIEW) (SEE NOTES 1 THRU 4)

a1y UhaOvee
A2(]2 130 Rext/Cext
10z 1ZA NG
24 110 Cayy
clrOs 1w NC
656 9:]Rint
GND(]7 sgaQ

1. An external timing capacitor may be connected
between Coxy and Reyy/Ceyy (Positivel.

2. To use the internal timing resistor of "122 or 'LS122,
connegct Rint 10 Ve

3. For improved puise duration accuracy and
repeatability, connect an external resistor between
Raxt/Cext and Voo with Rjgy open-circuited.

4. To obtain variable pulse durations, cannect an external
variable resistance between Rjnr or Agxt/Caxt and

Vece.

SN54123, SN54130, SN54L5123 . .
SN74123, SN74130 . .,
SN7418123 ..

. J OR W PACKAGE
N PACKAGE
. D OR N PACKAGE

(TOP VIEW) (SEE NOTES 1 THRU 4}

SNG54Ls122 . .

g Usvec
]2 'SHT Rext/Cext
[ 1441 1Cext
Oa 13{d1a
2as 120z2a
6 11 J2CLR
7 1w[J2B
8 g[]2A
. FK PACKAGE

{TOP VIEW) (SEE NOTES 1 THRU 4)

B1
NC
B2
NC
CLR

SNB4LS123 . ..

9 10111213

FK PACKAGE

{TOP VIEW) (SEE NOTES 1 THRU 4)

18 [j1Cax
17[j10
15[ NC
15(]20
14l 2CLR

2Rgxt/Cext |}«

NC - No internal connection

PRODUCTION DATA documants cantain infarmation

currant
spacific

standard
necussarily mclch tasting ef ali parametars.

a1 of publication date. Products conform to
utions per 1l|| 1orms of Texas Instruments
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SN54122, SN54123, SN54130, SN54LS122, SN54LS123,
SN74122, SN74123, SN74130, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

description {continued}

RETRIGGER PULSE

(See NoDIE)
B INPUT
- - 1
tw * TPLH a
1
1
QUTPUT O 1
- . L — —
w “1DUTPUT WITHOUT RETRIGGER
OUTPUT PULSE CONTROL USING ARETRIGGER PULSE
BiNPUT |I
—
1= = r
CLEAR

—————— |
QUTPUT Q i I
-

[ |
OUTPUT PULSE CONTROL USING CLEAR iNPUT

NQTE: Retrigger puises starting before 0.22 Cgyy lin picafrads}) nanoseconds after the initial trigger
pulse will be ignhared and the output durstion will remain unchanged.

FIGURE 1-TYPICAL INPUT/QUTPUT PULSES
122, L8122 . ‘123, 130, L§123
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OuTPUTS
CLEAR|A1 A2 A1 82| @ a CLEAR| A B | O a
L x ¥ x x| H L * %1 L H
X H H X X LI Ht x Wox| Lt at
X X x L x| T nf x x Ll Lt at
x x x x L | o wf " il U
H L % + H|JL U
H L x H (1 U H i i
t L H{JSL 1T
H X L o+t H|IT U
H x L H 1| v
H H L 4 H|JL U
H I N N )
H } H R oW |IU T
t L X H W |JL 5
T X L H W |IL A5

See explanation of function tables on page

+ Thase lines of the functional tablea assume that the indi-
cated steady-state conditons at the A and B inputs have
been set up long encugh to complete any pulse started be-

fore the set up,

{i’
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SNb54122, SN54123, Si\iﬁiﬁﬁ SN54LS122, SN54LS123,

SN74122, SN74123, SN74130, SN74L5122, SN74L5123
RETRIGGERABLE MON STABI.E MULTIVIBRATORS
logic diagram (positive logic) logic symboit
122, 15122 122, 1L§122
a3 Raxt/Cext Al "'JL-"&. =1 & J_L
1) e Rint (g9} o 428 s
Al *—AAvy——— Rint AZ — 8 o
3 | lal
Az A2 an e gy B | -
Dt ____ ] {al i8] —
a1 A3} —] 8) B2 g NPy
(4) i P @
82 |
— (5]
— ) [ 1. L 6 CLR R RX/
CLH - 2 ® 1o Q al
(91* (114 (134
ln‘t Csx‘t F‘ax‘/cexg
Rint is nominally 1C k@ for *122 and ‘L8122
logic diagram (positive logic) (each multivibrator) logic symbol T
123, "130, L5123 ‘123, 130, 'L$123
e Rayxt/Ceax: 1A LIS N > mn
A — Cext 18 2t
D | > a3 Lo
] e Q)
I—D 100 =2 A P~ W5
(14)
— — 1C el C X
CLR 98 p——— @ o {15) ¢
1Agxt/Caxt D RX/CX
P LI . G v
100
2B —t
> 8 g
TR (11)‘ ; " - (12} 28
2Caxt ﬁ'—)‘— 834
2Rext/Coxt ————N—(ﬂ IRX/CX
Pin numbers shown are for D, J, N, and W packages. TThese symbois are in accordance with ANSI/IEEE Std 91-1984

and |IEC Publication 617-12.
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SN54122, SN54123, SN54130, SN54LS122, SN54LS123,
SN74122, SN74123, SN74130, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS
schematics of inputs and sutputs
122, 123, 130 CIRCUITS
. EQUIVALENT QF EACH INPUT TYPICAL OF ALL QUTPUTS
—————
—— j 100 0 NOM
:' Req !
HJYT B {1
A i —

Clear inputs : Rgq = 2 ki NOM

Other inputs : F"eq = 4 kit NOM

‘L8122, 'L8123 CIRCUITS

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPLUITS

17 k2 NOM
I ——
fe
h 4
x
h 4
P

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

Supply voltage, VeC (see Note 1) . . .. .. . L 7V
Input voltage: "122, “123, "130. .. . .. . . 55V
LS122, L8123 L 7V

Operating free-air temperature range: SNB4" . .. ... .. .. ... ... . ... ..., -55°C t0 125°C
SNZ4 e, 0°C to 70°C

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

NOTE 1: Valtage values are with respect to network graund terminal.

{i’
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SN54122, SN54123, SN54130, SN74122, SN74123, SN74130
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS
recommended operating conditions
SN54” SN74’ UNIT
MIN NCM  MAX | MIM NOM  MAX
Supply vaoltage, Vo 4.5 5 55} 475 5 5.256 v
High-tevel output current, |OH —800 —800 | uA
Law-ievel output current, 1QL 18 16 | mA
Pulse duration, Ty 40 40 ns
Externai timing resistance, Raxt 5 25 5 50 kil
External capacitance, Caxt Na restriction Mo restriction
Wiring capacitance at Rgxi/Coxt terminal 50 50 | gF
Operating frea-air temperature, Ta —55 125 0 70| °c
electrical characteristics over recommended free-air operating temperature range (unless otherwise noted}
: - N 122 123, '130
E U - UN
PARAMETER TEST CONDITIONS MIN TYPE MAX |MIN TYP: MAX IT
V)4 High-level input voltage 2 z 7
ViL Low-level input voitage 0.8 0.8 v
Vik i{nput clamp voltage Ve =MIN, = —12mA —1.5 -15 v
j Vi =MIN, | = —800 uA,
VaH High-level ouzput voltage Sect:aCNote 5 OH 2.4 3.4 24 3.4 v
Vee = MIN,  lgr = 16mA,
u it : . 4
VoL Low-level output voltage See Note & 0.2 0.4 0.2 4] v
i Input current at maximum input voltags Voo =MAX, V=65V 1 1 mA
) | Data inputs _ B 40 40
iy  High-level input current Clearnpot Voo = MAX, V=24V 0 g0 LA
. Data inputs _ _ —1.6 -1.6
liL  Low-level input current Clzar input Veg = MAX, V=04V — 5 =] mA
Ins  Short-circuit output currentd Voo = MAX, See Note 5 —10 —40 I —1Q =40 | mA
ice  Supply current (guiescent or triggered) Voo = MAX, See Notes6and 7 23 36 48 B6 | mA

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

¥ All typical values are at Voo = 5V, Ta = 26°C.

% Not more than ona output should be shorted at a time.

NOTES: 6.

Ground Cgyt to measure Vo at @, Vg at Q. or Igg at Q. Ceyxt is open ta measure Vi at @, voL at 4, or Igs at o}

8. Quiescent 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 k. Rine of 122 is open.

7. Igg is measured in the triggered state with 2.4 V appiied to all clear and 8 inputs, A inputs graunded, all outputs open,
Caxt = Q.02 pF, and Rgyy = 25 k2. Rint of "122 is open.

switching characteristics, Vg =5 V. Ta = 26°C, see note B

FROM TO 122,130 123
b Y
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX |MIN TYP MAX | UNIT
1 A a 22 33 22 33|
PLH B 19 28 18 28
A
tPHL a Caxt =0, Rext =5 k2, 30 40 20 40 ns
8 CL=15pF R =400 27 36 27 36
tPHL Clear a - P L 18 27 18 7]
PLH a 20 40 30 40
T (Min Aor B Q 45 65 45 76| ns
Cext = 1000 pF,  Rayy = 10 k€2,
twQ AocrB a C, - 15oF, RL - 400 & 308 342 376|276 3.03 3.37 T
TtpLH = propagation delay time, low-to-high-level output

PHL
twq = duration of pulse at output Q.

propagation delay time, high-ta-low-ievel output

NOTE 8: Load circuits and voltage waveforms are shown i Sectien 1.

TeEXAS
INSTRUMENTS
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SN54L8122, SN54LS123, SN74L5122, SN74L8123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

recommended operating conditions

SN54LS’ SN74LS"
UNIT
MIN NOM MAX [MIN NOM  MAX

Supply voltage, Voo 4.5 5 5.5 | 4.75 5 525 \
High-leve! output current, 1oH —400 —400 | pA
iLow-ievei cutput current, ioL 4 8| mA
Pulse duration. Ty 40 40 ns
External timing resistance, Rgyy & 180 5 260 ki
Externat capacitance, Cgxt No restriction No restriction

Wiring capacitance at Rey/Ceyxt terminal 50 50 pF
Operating freg-air temperature, TA —55 125 o} 70 °c

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

SNE4LS” SN74LS"
METER +
FARAMET TEST CONDITIONS MIN TYPf MAXMIN TYP: MAX unNIT
Vi High-level input valtage 3 2 v
Wy Low-level input voliage 0.7 08| v
Vg  Input clamp voltage Ve = MIN, I] =—18 mA —1.5 —1.5| V
. Vee = MIN, VIiH=2V
v High-level output voltage iy A X . .
OH igh-lew put voltag Vip = Vi mex IOH = —400 wA 2.5 35 2.7 35 v
Ve = MIN, Vin-2V, oL =4 mA 025 04 025 0.4
. |
VgL Low-level output voltage VL = V| max 'OL —TTA 035 05 v
N Input current at N o B A ooy
' maximum input voltage YL T IAA, VIT AN 0.1 01| mA
Iyp  High-level input current Ve = MAX V=27V 20 20 | uA
TR Low-ievel input current Ve = MAX, V=04V -0.4 ~0.4 | mA
10g  Shart-circuit output currentd | Voo = MAX —20 —100 [ -20 —100 | mA
Supply current _ 15122 5 11 & 11
ICC  (quiescent or wriggered) Vee = MAX, See Note 13 18123 12 20 2 z20] ™A

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

tAll typical values are at Voo = 5 V, Ta = 26°C.

$Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.

NQTES: 12. To measure Vo at Q, Vg at Q, or Ipg at Q, ground Rext/Cext. apply 2 V to B and clear, and pulse A from 2V to O V.
13. With all outputs open and 4.5 V applied to all data and clear inputs. lcr is measured after a momentary ground, then 4.5 V,

is applied ta A or B inputs.

switching characteristics, Voe =5 V, TA = 25°C (see note 8)

FROM TO
PARAMETER UNPUTI {OUTEUT) TEST CONDITIONS MIN TYP MAX | UNIT
; A a 23 33
PLH B 23 a4 | ™
A 32 45
PHL B a Cext =0, Rext = 5 k2, 24 56 ng
CL=1 F R =2k
= o ) L= 15 pF, L=2 20 27
ear ns
tPLH [o] 28 45
tyQ {Min) Aorig Q 116 200 ns
CEXt = 1000 pF, Hext =to k§2,
twQ AorB Q Cy = 15 pF, R = 2k 4 458 5 us
“tpLH = 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: Load circuits and voltage waveforms are shown in Saction 1.

{:‘?
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SN54122, SN54123, SN53130
Sﬂ.l'!41.2". SN74123, SN74130
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATIO

For pulse durations when Cgyxy = 1000 pF, see

Figure 4
Figure &4,

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

7\

{ o
tw=K'RT'CextK1 +F_|:}

where

K is 0.32 for "122, 0.28 for "123 and "130
RT is in k@ l{internal or external timing
resistance.)

Cext is in pF

ty is in Ns

To prevent reverse voltage across Cgyy, it is

recommended that the method shown in Figure 2 be

employed when using electrolytic capacitors and in

applications utilizing the clear function. In all

applications using the diode, the pulse duration is:
0.7

1+F

Kp is 0.28 for 122, 0.25 for '123 and "130

tw = KD - HT * cext

Vec

Faxt < 0.6 Ay, ymax. _
(See recommended operating
conditions for Hextmax_)

Any silican switching diode
Coxt sueh as 1N3064 or
eguivalent.

ToGayy  To Rgyy/Coyy
tes minal terminal

TIMING COMPONENT CONNECTIONS WHEN
Cuxt -~ 1000 pF AND CLEAR IS USED
FIGURE 2

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

N DATA FOR ‘122, 123, ‘130

' |
+ 4
Ta Coys 7o Ry Coxs
tarmnal terminai
APONENT CONNECTIONS
FIGURE 2

IRA TR e
HYTUING LWL

TYPICAL QUTPUT PULSE DURATION
VS
EXTERMNAL TIMING CAPACITANCE

10000 —— T e
7000 F Ve 5V 1
CTa-25¢C ,;-k‘ [
" 4000 r— & A %
T 2000 - LT
! H
13 = A 4
5 T Pl
= 1000 a: = et
- =2
Q= . e
400
2 Z
2 et 2
- poprd M RT - 50 Kkt
S_. '00 PANIHN Ry - 3000 ]
S e=RT =202
? 10 Ry 10ki J
i H
z 0 RT &kl 1
K,
20
10
1 2z 4 W0 20 40 100 200 400 1000
Cewt  External Timing Capacitanue - oF
FIGURE 4

¥ These values of resistance exceed the maximum recommendad

for use over the full temperature range of the SN54' circuits.

1kmﬁ;‘y
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N54LS122, SN54LS123, SN74L5122, SN74LS123
ETRIGGERABLE MONOSTABLE MULTIVIBRATORS

TYPICAL APPLICATION DATA FOR ‘L8122, 'LS123

The basic output pulse duration is essentially
determined by the values of external capacitance and
timing resistance. For pulse durations when
Cgxt = 1000 pF, use Figure 6, or use Figure 7 where
the pulse duration may be defined as:

tw=K'HT‘ngt

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

tw = 0.33 » Ry « Caxt
For the above two equations. as applicable;

K is multiplier factor, see Figure 7

AT is in kf2 {internal or extarnal timing resistance)

Cext is in pF

tyw I8 in ns
For maximum noise immunity, system ground should
be applied to the Cgxt node, even though the Caxt
node is already tied to the ground lead internally. Due
to the timing scheme used by the ‘L5122 and 'L5123,
a switching diode is not required to prevent reverse
biasing when using electolytic capacitors.

%
1

Cext

-«

T~ O
e "'Ext/cext
terminal

.
T Vext
erminal

TIMING COMPONENT CONNECTIONS
FIGURE 5

‘LS122, 'L§123

TYPICAL QUTPUT PULSE DURATION

vs
EXTERNAL TIMING CAPACITANGCE
100000
FVee = 5 V= RT = 260k ahmst
@ [ Ta = 25°C H=" RT = 160k ahms 3
- L1
.5 L~ "
% 10000
3
[=] i 1 97
z prmert=t"T1""] -l L A »
T otet11 T | LA
% 1000 L A
3 = —
g N Z
oT T SR
o] RT = 80k ohms
3 100 L] h[b RT = 40k ohms
% RT = 20k ohms
RT = 10k ohms ]
RT = S5k chms
10 LT
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 SNS4LS circuits.

FIGURE &

TeExAs {"
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SNH41LS122, SNH4LS123, SN74LS122, SN74LS123
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS
TYPICAL APPLICATION DATA FOR 'LS§122, 'LS123T
MULTIPLIER FACTOR DISTRIBUTION OF UNITS
vs Vs
EXTERNAL CAPACITOR QUTPUT PULSE DURATION
T T T
w VCC =6V ~
b 1 ! » Ta=28C . —
! (K IS INDEPENDENT QF R) g
W | | i
3 0.1 1 £
> ]
5 ) . S
£ o0 \ g;__w_’ MEDIAN - MEDIAN
- : - _1
8 \ 3 —20% +20% —('L5122)
E \ : ——
E’ L See Note 14
& 0.001 A 2 I
] \ ;f - 8%
X « +8% - ('L8122/
© \K 15123)
0,0001 |
0.25 0.30 Q.35 0.40 0.45 0.50 0.55 j—MEDIAN—}98% OF UNITS
K — Muttiplier Factor — twiout) — OQutput Pulse Duration
FIGURE 7 FIGURE 8
VARIATION IN OUTPUT PULSE DURATICN VARIATION IN OUTPUT PULSE DURATION
Vs Vs
SUPPLY VOLTAGE FREE-AIR TEMPERATURE
=
S 4% — £ 12% T
= Cext = 60 pF F Vee=5V
o 3% Rext = 10 K chms — a 10% Caxt = 60 pF /
-] Ta=25"C ® . BY% Rt = 10 K ohms
T 29 ™. B |
; \\ & 6% \\ ‘Ls122 7
g 1% < i X /
Q ]
£ 0% ©
5 c " tw{out) = 370 ns |
3 1% < g atTp = 25°C
= o
;.: -2 tw{out) =370 ns ™. E =%
L at Ve =5V 4%
- | o
2-3% ™ E ™
£ &—6%
a_ay, F gy ‘LS122/°L5123
45 4,75 5 5.25 5.5 < Ses Note 14
Ve — 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 'LS122, the internal timing resistor, R,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 valtages below 4.75 V and above 5.25 V are applicable for SN54L.5122 and SNG64L5123

only.
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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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