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Description

XBLW SN74LS123

Dual Retriggerable Monostable Multivibrator with Reset

The SN74LS123 is high-speed Si-gate CMOS devices .
The SN74LS123 is dual retriggerable monostable multivibrators with output pulse width control by

three methods:

1. The basic pulse is programmed by selection of an external resistor (Rexr) and capacitor (Cexr).

2. Once triggered, the basic output pulse width may be extended by retriggering the gated
active LOW-going edge input (nA) or the active HIGH-going edge input (nB). By repeating this
process, the output pulse period (nQ=HIGH, nQ=LOW) can be made as long as desired. Alternatively an
output delay can be terminated at anytime by a LOW-going edge on input nRD, which also inhibits the

triggering.

3. An internal connection from nRD to the input gates makes it possible to trigger the circuit by
a HIGH-going signal at input nRD.

Features

YV V.V V V

>

DC triggered from active HIGH or active LOW inputs
Retriggerable for very long pulses up to 100% duty factor
Direct reset terminates output pulse
Specified from -20°C to +85°C

Packaging information: DIP-16/SOP-16/TSSOP-16

- TSSOP-16
DIP-16 SOP-16
Ordering Information

Product Model Package Type Marking Packing Packing Qty

XBLW SN74LS123N DIP-16 74LS123N Tube 1000Pcs/Box

XBLW SN74LS123DTR SOP-16 7415123 Tape 2500Pcs/Reel

XBLW SN74LS123TDTR TSSOP-16 7415123 Tape 3000Pcs/Reel
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XINBOLE Dual Retriggerable Monostable Multivibrator with Reset

Block Diagram
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Figure 1. Logic symbol
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Figure 2. IEC logic symbol
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XINBOLE Dual Retriggerable Monostable Multivibrator with Reset
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Pin Configurations

XBLW SN74LS123

Dual Retriggerable Monostable Multivibrator with Reset

1A[ 1] [16] Vee
1B[ 2] 15| IREXT/CEXT
1RD[ 3] 14]1CEXT
1Q[ 4] [13]1Q
2Q[ 5] [12]2Q
2CEXT[6 | 11]2RD
2REXT/CEXT[ 7 | 10]2B
GND[ 8 | [ 9 ]2A
Pin Description
Pin No. Pin Name Description
1 1A negative-edge triggered input 1
2 1B positive-edge triggered input 1
3 1RD direct reset LOW and positive-edge triggered input 1
4 1Q active LOW output 1
5 2Q active HIGH output 2
6 2CEXT external capacitor connection 2
7 2REXT/CEXT external resistor and capacitor connection 2
8 GND ground (0V)
9 2A negative-edge triggered input 2
10 2B positive-edge triggered input 2
11 2RD direct reset LOW and positive-edge triggered input 2
12 2Q active LOW output 2
13 1Q active HIGH output 1
14 1CEXT external capacitor connection 1
15 1REXT/CEXT external resistor and capacitor connection 1
16 Vee supply voltage
Function Table
Input Output
nRD nA nB nQ nQ
L X X L H
X H X L H
X X L L H
H L 1 J L I
H ! H J L I
1 L H gL r

Note:

[1] H=HIGH voltage level; L=LOW voltage level; X=don't care.

[2] 1=LOW-to-HIGH transition; |=HIGH-to-LOW transition.

[3]1 | | =one HIGH level output pulse; | [ =one LOW level output pulse.

[4] If the monostable was triggered before this condition was established, the pulse will continue as

programmed.

XBLW Version 2.0
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XINBOLE Dual Retriggerable Monostable Multivibrator with Reset

Electrical Parameter

Absolute Maximum Ratings
(Voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vee - -0.5 +7.0 Vv
input clamping current Ik Vi < -0.5V or Vi > Vcc+0.5V - +20 mA
output clamping current Tok Vo< -0.5V or Vo > Vcc+0.5V - +20 mA
output current Io eflcfft_g?;\r; '?SQSE?I{)CSE\)/(; ! - +25 mA
supply current Iec - - 50 mA
ground current Ienp - & -50 mA
storage temperature Tetg - -65 +150 °C
total power dissipation Prot - - 500 mwW
. DIP 245 °C
soldering temperature To 10s SOP/TSSOP 260 oc
Recommended Operating Conditions
Parameter Symbol Conditions Min. Typ. Max. | Unit
supply voltage Vec - 2.0 5.0 6.0 \'
input voltage Vi - 0 - Vee \'
output voltage Vo = 0 - Vee Vv
input transition rise L L - ] 625 | nsV
pand fall rate AYAV nRD input Vec=4.5V - 167 | 139 | nsV
Vcc=6.0V - - 83 nsN
ambient temperature Tamb - -20 - +85 °C
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XINBOLE Dual Retriggerable Monostable Multivibrator with Reset

Electrical Characteristics
DCCharacteristics 1

(Tamp=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions Min. | Typ. | Max. | Unit
HIGH-level Vee=2.0V 1.5 1.2 - Vv
. -eve Vee=4.5V 315 | 2.4 | - v
input voltage VH
Vec=6.0V 4.2 3.2 - Vv
LOW-level Vee=2.0V - 0.8 0.5 Vv
. “eve Vee=4.5V - | 21 [135] v
input voltage Vi
Vec=6.0V - 2.8 1.8 Vv
Io=-20UA; Vcc=2.0V 1.9 2.0 - \Y
HIGH-level Io=-20UA; Vcc=4.5V | 4.4 4.5 - \'
OUtpUt VOltage VOH V1=V1H or V1|_ Io='20UA; Vcc=6.0V 5.9 6.0 N Vv
Io=-4mA; Vcc=4.5V | 3.98 | 4.32 - \"
Io=-5.2mA; Vcc=6.0V | 5.48 | 5.81 - \"
IoZZOUA; Vcc:2.0V p 0 0.1 \Y
LOW-level Io=20uUA; Vcc=4.5V - 0 0.1 \"
OUtpUt VOltage Vo|_ V1=V1H or V1|_ Io=20UA; Vcc=6.0V - 0 0.1 \Y
Io=4mA; Vc=4.5V - 0.15 | 0.26 \"
10=5.2mA; Vcc=6.0V - 0.16 | 0.26 Vv
input leakage _ N ) )
current II VI—Vcc or GND, Vcc—6.0V +1.0 uA
supply current Tec Vi=Vcc or GND; Io=0A; Vcc=6.0V - - 8.0 UuA
input ) ) )
capacitance G 3.5 pF
DC Characteristics 2
(Tamp=-20"C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter | Symbol Conditions Min. | Typ. | Max. | Unit
HIGH-level Vee=2.0V 1.5 - - Y
. eve Vi Vee=4.5V 315 | - - v
input voltage
Vec=6.0V 4.2 - - Vv
LOW-level Vee=2.0V - - 0.5 V
. “eve Vi Vee=4.5V - - 135 ] v
input voltage
Vec=6.0V - - 1.8 v
Io=-20UA; Vcc=2.0V 1.9 - - Vv
M evel Io=-20uA; Vcc=4.5V 4.4 - - Vv
Output voltage VOH VI = VIH or V1|_ Io=-20UA; Vcc=6.0V 5.9 - - \
Io=-4mA; Vcc=4.5V | 3.84 - - \
Io=-5.2mA; Vcc=6.0V | 5.34 - - \
Io=20UA; Vcc=2.0V - - 0.1 \Y
LOW-level I0=20uUA; Vcc=4.5V - - 0.1 \
OUtpUt VOltage Vo|_ VI = VIH or V1|_ Io=20UA; Vcc=6.0V - - 0.1 \Y
Io=4mA; Vcc=4.5V - - 0.33 \
I0=5.2mA; Vc=6.0V - - 0.33 \
input leakage _ V. ) )
current I Vi=Vcc or GND; Vee=6.0V +1.0 | uA
supply current Tec Vi=Vcc or GND; Io=0A; Vcc=6.0V - - 80 uA
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XINBOLE Dual Retriggerable Monostable Multivibrator with Reset

AC Characteristics 1
(Tamp=25°C, voltages are referenced to GND (ground=0V); C,=50pF, unless otherwise specified.)

Parameter | Symbol Conditions Min. | Typ. | Max. | Unit
nR_D, nA, n,B to VCC:2.0V - 83 255 ns
nQ or nQ; Vec=4.5V - 30 51 ns
Cexr=0pF; Vee=5.0V; C=15pF - 26 - ns
REXT=5|(Q;
propagation ¢ see Figure 6!! Vee=6.0V ) 4 | 43| ™
delay " | nRD(reset) to nQ Vee=2.0V - 66 | 215 | ns
or nQ; Vcc=4.5V - 25 43 ns
EEXT:SES; Vee=5.0V; C=15pF | - 20 - ns
EXT= ’
see Figure 6 Vcc=6.0V - 19 37 ns
Vee=2.0V - 19 75 ns
transition time t; see Figure 6 Vec=4.5V - 7 15 ns
Vcc=6.0V 3 6 13 ns
_ . Vee=2.0V 100 8 - ns
NA_LOW; see Vee=4.5V 20 | 3 | - | ns
'gure Vec=6.0V 17 | 2 - | ns
B HIGH: Vee=2.0V 100 17 - ns
n Flaire, see Voee=4.5V 20 | 6 - | ns
'gure 7 Vee=6.0V 17 | 5 ns
CC—=0U. -
pulse width tw D LOW: Vec=2.0V 100 | 14 | - | ns
RL_ LUV, see Voe=4.5V 20 | 5 - ns
Figure 8
Vcc:6.0v 17 4 - ns
_ Cexr=100nF; _ _
nQ HIGH and nQ Rexr=10kQ 450 us
LOW, Vcc:5.0V; _ . _ _ _
see Figure 7, gl2! Cexr=0pF; Rexr=5kQ 75 ns
. . nA, nB; Cexr=0pF;
retrigger time trtrig Rexr= 5k.Q; Vcc=35-40V; ) 110 ) ns
see Figure 78314
external timing Recr see Figure 7 Vec=2.0V 10 - 1000 | kQ
resistor Vee=5.0V 2 - 1000 | kQ
external timing _ ) , [4] ) _ _
capacitor Cexr Vee=5.0V; see Figure 9 pF
power
dissipation Crp per monostable; Vi=GND to V™ i 54 i pF
capacitance
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XINBOLE Dual Retriggerable Monostable Multivibrator with Reset

Note:

[1] tpa is the same as tpn and tewe; te is the same as true and trin.

[2] For other Regxr and Cexr combinations see Figure 9. If Cer>10nF, the next formula is valid.
tw=KXRexr X Cexr, Where:ty=typical output pulse width inns;

Rexr=external resistor inkQ; Cgr=external capacitor in pF; K=constant = 0.45 for V=5.0V and
0.55 for Vc=2.0V.The inherent test jig and pin capacitance at pins 15 and 7 (nREXT/CEXT) is
approximately 7pF.

[3] The time toretrigger the monostable multivibrator depends on the values of Regxr and Cer. The
output pulse width will only be extended when the time between the active-going edges of the
trigger input pulses meets the minimum retrigger time. If Cexr>10pF, the next formula (at V=5.0V)
for the setup time of aretrigger pulse is valid:tuig=3040.19%Rexr XCexr™+13%Rexr %%, where:
trig=retrigger time inns; Cexr=external capacitor in pF; Rer=external resistor inkQ .

The inherent test jig and pin capacitance at pins 15 and 7 (nREXT/CEXT) is 7pF.

[4] When the device is powered-up, initiate the device via areset pulse, when Cgq<50pF. [5] Cwp
isused to determine the dynamic power dissipation (Pp in uUW).Po=Cpp XVcc® Xfi+3(CxVec?
xf5)+0.75% Cexr X Vec® X fo+D x 16 x Ve where:fi=input frequency in MHz; f,=output frequency in MHz;
D=duty factor in %; C,=output load capacitance in pF;Vc=supply voltage in V;Cgqr=timing
capacitance in pF; 3(C.xVc2xf,)=sum ofoutputs.

AC Characteristics 2
(Tamp=-20°C to +85°C, GND=0V; C =50pF, unless otherwise specified.)

Parameter | Symbol Conditions Min. | Typ. | Max. | Unit

nRD, nA, nB to Vee=2.0V - - | 320 | ns

nQ or nQ;
Cexr=0pF; Vec=4.5V - - 64 ns

REXT=5|(Q,
propagation |, | seeFigure 6 Vec=6.0V S R A

o =
delay nRD(reset.) to nQ Vee=2.0V - - | 270 | ns
or nQ;

Cexr=0pF; Vce=4.5V - - 54 ns

REXT=5kQ;
see Figure 6 Vec=6.0V - - 46 ns
Vcc=2.0V - - 95 ns
transition time t see Figure 6! Vec=4.5V - - 19 ns
Vcc:6.0v - - 16 ns
_ Vcc:2.0v 125 - - ns
”AF_'-OW? see Vec=4.5V 25 | - - | ns
gure Vec=6.0V 21 | - - | ns
B HIGH Vcc:2.0v 125 - - ns

. n ; see _ ) )

pulse width tw Figure 7 Vec=4.5V 25 ns
Vcc=6.0V 21 - - ns
RD LOW: Vee=2.0V 125 - - ns
L DWW, see Vee=4.5V 25 | - - ns

Figure 8
Vcc=6.0V 21 - - ns

Note:

[1] tpq is the same as tpin and tewt; ti is the sameas tru and triw.
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XINBOLE Dual Retriggerable Monostable Multivibrator with Reset

Testing Circuit

AC Testing Circuit

\: tW :\
Vi—55%
negative
pulse Vi Vm
oV 10%
— {; L— —>‘ t -
— 1, ’4— —>‘ tf (-
Vi 90%
positive
pulse Vm Vm
OV —10% ) t -
[ W Ll
Vee
Vce
V, Vo R, S1,_|
G DUT —open

TR )

Figure 5. Test circuit for measuring switching times

Definitions for test circuit: R .=Load resistance.

C.=Load capacitance including jig and probe capacitance.

Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.
S1=Testselection switch.
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XINBOLE Dual Retriggerable Monostable Multivibrator with Reset

AC Testing Waveforms

\
nB input Vi
GND —] e,
Vi
nA input J \ Vi
GND — \

[a—1tyy

V| [_
nRD input \\VM ]
GND

—» e tpy —
[_X-““‘ {
1)
L
¥
.
W
ltpHL —>tpLy

reset)
Vou —'\
nQ output

vV, 4
\ \ :
VoL =——d

— e tppL tpHL —™ —| [—tnn tpLn — —»{tpHL
(reset)

Vou

nQ output j[VM

VoL —

Figure 6. Propagation delays from inputs (nA , nB, nRD) to outputs (nQ, nQ ) and output transition times

nB input A ¥ \

nA input Y I |

r—trtrig _>| tw |<_

nQ output

[ PN e ]

nRD=HIGH l— tyy—>

Figure 7. Output pulse control using retrigger pulse
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XINBOLE Dual Retriggerable Monostable Multivibrator with Reset
nB input A A
nRD input Y
— g b
nQ output i
le——t—+ e———
nA=LOW

Figure 8. Output pulse control using reset input nRD
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Vcc=5.0V; Tamb=25°C.
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(2) Rext=50kQ
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(4) Rext=2kQ
Figure 9.Typical output pulse width as a function of the external capacitor value
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Figure 10. SN74LS123 typical ‘K’ factor as function of V¢c
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Measurement Points

XBLW -SN74LS123

Dual Retriggerable Monostable Multivibrator with Reset

Input Output
Type
yp Vi Vi
SN74LS123 0.5%Vc 0.5%Vcc
Test Data
Input Load S1 position
Type pu positi
Vi te b C. Ry tenw, tein
SN74LS123 Vee 6ns 15pF, 50pF 1kQ open

Typical Application Circuit And Application Note

Timing component connections
The basic output pulse width is essentially determined by the values of the external timing

componentsRexr and Cexr.

nA —

nB

o) Cexr Rexr
11 | V
1l 3 cc
GND NnCEXT |nREXT/CEXT
8 14(6) | 15(7)
136)| g
1(9) N\
2(10) )
412)| s
(@)
3(11)
nRD

(1) For minimum noise generation it is recommended to ground pins 6 (2Cgq) and 14 (1Cg)

externally topin 8 (GND).

Figure 11. Timing component connections
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Power-up considerations

XBLW SN74LS123

Dual Retriggerable Monostable Multivibrator with Reset

When the monostable is powered-up it may produce an output pulse, with a pulse width defined by
the values of Rer and Cexr. This output pulse can be eliminated using the circuit shown in Figure 12.

(1) CIEIXT REXT
11 : VCC
J7 GND  |nCEXT |nREXT/CEXT
8 14(6) | 15(7)
138)| o
Al 10) 4
nB —72(10)
42| 5
(@)
3(11)
nRD
RESET — Vee

Figure 12. Power-up output pulse elimination circuit

Power-down considerations

A large capacitor Cexy may cause problems when powering-down the monostable due to the energy
stored in this capacitor. When a system containing this device is powered-down or a rapid decrease
of Voc to zero occurs, the monostable may sustain damage, due to the capacitor discharging
through the input protection diodes. To avoid this possibility, use a damping diode (Dgxr)
preferably a germanium or Schottky type diode able to withstand large current surges and connect as
shown in Figure 13.

D EXT

N
1%l

@)

Cexr
11

REXT
1

GND

1
nCEXT

| S

NREXT/CEXT

nA —

Vee

8 14(6)

15(7)

nB

19 4
2(10) )

13(5)

nQ

oA=L nQ

(0]

3(11)

nRD

Figure 13. Power-down protection circuit
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Package Information

XBLW SN74LS123

Dual Retriggerable Monostable Multivibrator with Reset

-DIP-16
Size Dimensions In Millimeters Size Dimensions In Inches

Symbol Min( mm) Max ( mm) Symbol Min( in) Max ( in)
A 3.710 4. 310 A 0. 146 0.170
Al 0.510 Al 0. 020
A2 3. 200 3. 600 A2 0.126 0.142
B 0. 380 0.570 B 0.015 0.022
Bl 1. 524 (BSC) Bl 0. 060 (BSC)
C 0.204 0. 360 C 0.008 0.014
D 18. 80 19. 20 D 0. 740 0. 756
E 6. 200 6. 600 E 0.244 0. 260
El 7.320 7.920 El 0. 288 0.312
e 2. 540 (BSC) e 0. 100 (BSC)
L 3. 000 3. 600 L 0.118 0. 142
E2 8. 400 9. 000 E2 0.331 0.354

El
[ \ ST
=

T I —;

= L/ A .
| |
—
]
B1 B
E2

D
[ 1] | | [ | | | | | | [ 1
N R :
a7 \\\ /, i
] [ [ ] [ ]1 [ [ 1 [ L
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XINBOLE Dual Retriggerable Monostable Multivibrator with Reset
I
- SOP-16
Size Dimensions In Millimeters Size Dimensions In Inches

Symbol Min (mm) Nom (mm) Max (mm) Symbol Min(in) Nom (in) Max (in)
A 1. 500 1. 600 1. 700 A 0. 059 0.063 0. 067
Al 0. 100 0. 150 0. 250 Al 0. 004 0. 006 0.010
A2 1. 400 1. 450 1. 500 A2 0.055 0. 057 0. 059
A3 0. 600 0. 650 0. 700 A3 0. 024 0.026 0.028
b 0. 300 0. 400 0. 500 b 0.012 0.016 0. 020
c 0. 150 0. 200 0. 250 c 0. 006 0.008 0.010
D 9. 800 9. 900 10. 00 D 0. 386 0.390 0.394
E 5. 800 6. 000 6. 200 E 0.228 0.236 0. 244
El 3. 850 3. 900 3. 950 El 0. 152 0. 154 0. 156
e 1. 27(BSC) e 0. 050 (BSC)
L 0.500 [ 0.600 [ 0.700 L 0.020 | 0.024 [ 0.028
L1 1. 05 (BSC) L1 0. 041 (BSC)
0 0° | 4° | 8° 0 0° | 4° | 8°

o] ol

I L
T 1 T
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XINBOLE Dual Retriggerable Monostable Multivibrator with Reset
I
Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min (mm) Max (mm) Symbol Min(in) Max (in)
A 1. 200 A 0. 047
Al 0. 050 0. 150 Al 0. 002 0. 006
A2 0. 800 1. 050 A2 0.031 0. 041
b 0.190 0. 300 b 0. 007 0.012
c 0. 090 0. 200 c 0. 004 0. 0089
D 4. 900 5. 100 D 0.193 0. 201
E 6. 200 6. 600 E 0. 244 0. 260
El 4. 300 4. 480 El 0. 169 0.176
e 0. 65 (BSC) e 0. 0256 (BSC)
K 0° 8° K 0° 8°
L 0. 450 0. 750 L 0.018 0. 030
D
b
e T‘_C
m
=
1
~
—
EE. ﬁ—

A2

T
ue
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XINBOLE Dual Retriggerable Monostable Multivibrator with Reset

Statement

B XBLW reserves the right to modify the product manual without prior notice! Before placing an order,
customers need to confirm whether the obtained information is the latest version and verify the
completeness of the relevant information.

B Any semi-guide product is subject to failure or malfunction under specified conditions. It is the buyer's
responsibility to comply with safety standards when using XBLW products for system design and whole
machine manufacturing. And take the appropriate safety measures to avoid the potential in the risk of
loss of personal injury or loss of property situation!

B XBLW product has not been licensed for life support, military and aerospace applications, and therefore
XBLW is not responsible for any consequences arising from its use in these areas.

B If any or all XBLW products (including technical data, services) described or contained in this document
are subject to any applicable local export control laws and regulations, they may not be exported without
an export license from the relevant authorities in accordance with such laws.

B The specifications of any and all XBLW products described or contained in this document specify the
performance, characteristics, and functionality of said products in their standalone state, but do not
guarantee the performance, characteristics, and functionality of said products installed in Customer's
products or equipment. In order to verify symptoms and conditions that cannot be evaluated in a
standalone device, the Customer should ultimately evaluate and test the device installed in the
Customer's product device.

m  XBLW documentation is only allowed to be copied without any alteration of the content and with the
relevant authorization. XBLW assumes no responsibility or liability for altered documents.

B XBLW is committed to becoming the preferred semiconductor brand for customers, and XBLW will strive
to provide customers with better performance and better quality products.
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