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ll Wuxi I-CORE Electronics Co., Ltd.

AIP74HC/HCT123
Dual Retriggerable Monostable
Multivibrator with Reset

Product  Specification

Specification Revision History:

Version Date Description

2019-06-A1 2019-06 New

2021-07-A2 2021-07 Add Typical Application Circuit And Application Note
Modify Ordering Information; Modify ambient temperature to

2021-11-A3 2021-11 . . . . . .
-40°C~+105°C and add electrical characteristics of -40°C~+105C

2021-12-A4 2021-12 Modify Ordering Information
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT123-AX-LJ-A014EN

1. General Description

The AiP74HC/HCT123 are high-speed Si-gate CMOS devices and are pin compatible with Low-power
Schottky TTL (LSTTL).

The AiIP74HC/HCT123 are dual retriggerable monostable multivibrators with output pulse width control
by three methods:

1. The basic pulse is programmed by selection of an external resistor (Rext) 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, né:LOW) can be made as long as desired. Alternatively an output delay
can be terminated at any time 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:
® 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 -40°C to +105°C
® Packaging information: DIP16/SOP16/TSSOP16
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Tab: 835-12 rev:B3 Number: AiP74HC/HCT123-AX-LJ-A014EN
Ordering Information:
Tube packing specifications:
. . Boxed
Part number Pac;lgf%mg Mgglg;ng lEnt;?t tube Eg)l’(lii(i Notes
g Y guantity q Y
Dimensions of
lastic enclosure:
: 25 40 1000 |P
AiP74HC123DA16.TB DIP16 74HC123
! PCS/tube | tube/box | PCS/box | £2-0mm>6.4mm
Pin spacing:
2.54mm
Dimensions of
o5 40 1000 plastic enclosure:
AiP74HCT123DA16.TB DIP16 74HCT123
PCS/tube | tube/box | PCS/box | £2:0mm>6.4mm
Pin spacing:
2.54mm
Dimensions of
plastic enclosure:
. 50 200 10000
AiP74HC123SA16.TB SOP16 74HC123
: PCS/tube | tube/box | PCS/hox | 10-0Mm>3.9mm
Pin spacing:
1.27mm
Dimensions of
lastic enclosure:
: 50 200 10000 |P
AiP74HCT123SA16.TB SOP16 74HCT123
! PCS/tube | tube/box | PCS/box | L0-0mm>3.9mm
Pin spacing:
1.27mm
Dimensions of
lastic enclosure:
: 96 200 19200 |P
AiP74HC123TA16.TB | TSSOP16 | 74HC123
PCS/tube | tube/box | PCS/box 5._0mm><_4.4rnm
Pin spacing:
0.65mm
Dimensions of
plastic enclosure:
. 96 200 19200
AiP74HCT123TA16.TB | T P1 74HCT12
IPT4HCTI23TALG S CT123 | b ositube | tuberbox | PCS/box | 5:0mm>4.4mm
Pin spacing:
0.65mm
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Tab: 835-12

rev:B3

Number:AiP74HC/HCT123-AX-LJ-A014EN

Reel packing specifications:

Part number Packaging | Marking Ree! Boxed reel Notes
form code guantity guantity
Dimensions of
; 2500 5000 plastic enclosure:
AiP74HC123SA16.TR | SOP16(1 74HC123
@) PCS/reel PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
; 2500 5000 plastic enclosure:
AIP74HCT123SA16.TR | SOP16(1 74HCT123
' @ PCS/reel | PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
; 2500 2500 plastic enclosure:
AiP74HC123SA16.TR P16(2 74HC12
IP74HC1235A16 SOP16(2) C123 | pCsfreel | PCSIbox | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
; 2500 2500 plastic enclosure:
AiP74HCT123SA16.TR | SOP16(2) | 74HCT123
@ PCS/reel PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
; 2500 5000 plastic enclosure:
AIP74HC123TA16.TR | TSSOP16 74HC123
! PCS/reel | PCS/box | 5.0mms4.4mm
Pin spacing:0.65mm
Dimensions of
; 2500 5000 plastic enclosure:
AIP74HCT123TA16.TR | TSSOP16 | 74HCT123
' PCS/reel | PCS/box | 5.0mms4.4mm

Pin spacing:0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.
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2~ Block Diagram And Pin Description
2.1, Block Diagram

1CEXT 14
2CEXT 6

!

1REXT/CEXT 15
| 2REXT/CEXT 7

1Q 13
20 5
10 4
2Q 12
11 2RD
Figure 1. Logic symbol
14
——X—CX T L
% RCX | 13
1—5 &
4
S R
5 w lex o
L5« 1Rrex |5
9 4] &
10
|12
11 R
Figure 2. IEC logic symbol
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT123-AX-LJ-A014EN
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Figure 3. Functional diagram

NREXT/CEXT

Figure 4. Logic diagram
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ll Wuxi I-CORE Electronics Co., Ltd.
Tab: 835-12

2.2~ Pin Configurations

1A[ 1] O [16] Ve
lB|Z 15| 1REXT/CEXT
1RD [ 3] 14]1CEXT
1Q[ 4] [13]1Q
2Q[ 5| [12]2Q
2CEXT[ 6 | 11]2RD
2REXT/CEXT[ 7 | 10]28
GND[ 8 | [ 9]2A
2.3, 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 Vce supply voltage
2.4, 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 1L )
H ! H J L LI
1 L H 1L )

Note:

[1] H=HIGH voltage level; L=LOW voltage level; X=don’t care.
[2] 1=LOW-to-HIGH transition; |=HIGH-to-LOW transition.
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT123-AX-LJ-A014EN

ll Wuxi I-CORE Electronics Co., Ltd.

)

[3] J_L: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.

3. Electrical Parameter

3.1, 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 \Y
input clamping current Lk V,<-0.5VorV,>Vcc+0.5V - +0 mA
output clamping current lok Vo< -0.5V or Vg > Vcct+0.5V - 0 mA
output current lo exci?st:t(())r.é)\ly fon(F\e/Ecﬁ-;r(;%E/))(T - +5 mA
supply current lcc - - 50 mA
ground current lenD - - -50 mA
storage temperature Tsig - -65 +150 C
total power dissipation Piot - - 500 mw
soldering temperature T 10s RIP 245 €
SOP 250 T

Note:

[1] For DIP16 packages: above 70°C the value of Py derates linearly with 12mW/K.

[2] For SOP16 packages: above 70°C the value of Py derates linearly with 8mW/K.

[3] For (T)SSOP16 packages: above 60°C the value of Py derates linearly with 5.5mW/K.

3.2+ Recommended Operating Conditions

Parameter Symbol Conditions \ Min. \ Typ. \ Max. ] Unit
AiP74HC123
supply voltage Vee - 2.0 5.0 6.0 \Y/
input voltage V, - 0 - Vee \Y/
output voltage Vo - 0 - Vee \Y/
. ) Vee=2.0V - - 625 | ns/V
'”plgntéaf';slit:g?e”se AYAV ARD input Vee=4 .5V ~ [ 167 | 139 | nsiv
Ve=6.0V - - 83 ns/\V
ambient temperature Tamb - -40 - +105 C
AIP74HCT123
supply voltage Vce - 4.5 5.0 55 \%
input voltage V, - 0 - Vce \%
output voltage Vo - 0 - Vece \V
) o Vce=2.0V - - - ns/\V
P B ORI | AUAV | nRD input Vec=4.5V - 167 | 139 | nsV
Vcc=6.0V - - - ns/\V
ambient temperature Tamb - -40 - +105 C
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT123-AX-LJ-A014EN

3.3+ Electrical Characteristics

3.3.1. DC Characteristics 1
(Tamp=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
AiP74HC123
HIGH-level Vce=2.0V 15 1.2 - Vv
-leve = i
input voltage VH Vee=4.5V 3.15 2.4 Vv
VCC=6.0V 4.2 3.2 - Vv
-leve — -
input voltage Vi Vee=4.5V 2.1 1.35 Vv
VCC=6.0V - 2.8 1.8 Vv
|0=-20UA; Vcc=2.ov 19 2.0 - Vv
lo=-20UA; Vcc=4.5V 4.4 45 - Vv
HIGH-level |, V=V or V lo=-20UA; Vec=6.0V | 59 | 60 | - | V
lo=-4mA; Vcc=4.5V 3.98 4.32 - Vv
l0=-5.2mA; Vcc=6.0V 5.48 5.81 - Vv
|0:20UA; VCCZZ.OV - 0 0.1 \Y
10=20UA; Vcc=4.5V - 0 0.1 Vv
LOW-level Vv V=V or V lo=20UA; Vcc=6.0V - 0 | o1 | Vv
output voltage oL =Y It o= B :
lo=4mA; Vcc=4.5V - 0.15 | 0.26 \Y/
10=5.2mA; Vc=6.0V - 0.16 | 0.26 \Y/
input leakage V/=Vcc or GND; i i
current h Ve=6.0V .1 uA
supply current lcc V=Vcc or GND; 16=0A; Vcc=6.0V - - 8.0 uA
nput C - - |35 | - | pF
capacitance
AiIP74HCT123
HIGH-level _
input voltage V4 Vcc=4.5V to 5.5V 2.0 1.6 - \Y/
)l OW-level Vi Vec=4.5V to 5.5V - | 12 | 08 | Vv
input voltage
HIGH-level v Vi=Viyor Vi lo=-20uA 4.4 45 - \Y/
output voltage & Vcc=4.5V lo=-4mA 3.98 | 4.32 - Vv
LOW-level v Vi=Viyor Vi 10=20uA - 0 0.1 \Y/
output voltage oL Vcc=4.5V lo=4mA - 015 | 026 | V
input leakage V=Vcc or GND; . .
current l Vce=5.5V .11 uA
Supply current ICC VIZVCC or GND; |o:OA, Vcc:5.5V - - 8.0 uA
per input pin; ,
s V=Vcc-2.1V; pins nA, nB - 35 125 UuA
additional her i ’
Supply current Alcc other inputs at Vee B
or GND; V¢c=4.5V pin NRRD - 50 180 uA
to 5.5V; 1o=0A
Input o ; ~ | 35 | - pF
capacitance
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Tab: 835-12 rev:B3

Number:AiP74HC/HCT123-AX-LJ-A014EN

3.3.2. DC Characteristics 2

(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
AiP74HC123
HIGH-I | VCC=2-OV 15 - - Vv
-leve _ j -
input voltage VH Vee=4.5V 3.15 Vv
VCC=6.0V 4.2 - - Vv
LOW-I | VCC=2-OV - - 0.5 Vv
-leve — . _
input voltage Vi Vee=4.5V 1.35 Vv
VCC=6.0V - - 1.8 Vv
|0=-20UA; VCC=2-0V 1.9 - - Vv
lo=-20UA; Vcc=4.5V 4.4 - - Vv
HIGH-level y, Vi=VorVi | 10=-20UA; V=60V | 59 | - v
lo=-4mA; Vcc=4.5V 3.84 - - Vv
l0=-5.2mA; Vc=6.0V 5.34 - - Vv
10=20UA; Vcc=2.0V - - 0.1 \Y/
10=20uUA; Vcc=4.5V - - 0.1 \Y/
LOW-level Vv Vi =V orV 10=20UA; Vc=6.0V - -~ o1 | v
output voltage oL 1= YiH I o~ » reem :
lo=4mA; Vcc=4.5V - - 0.33 \Y/
10=5.2mA; Vcc=6.0V - - 0.33 \Y/
input leakage V/=Vcc or GND; i i
current h Ve=6.0V H0 | uA
supply current lcc V=Vcc of GND; 15=0A; Vcc=6.0V - - 80 uA
AiP74HCT123
HIGH-level _
input voltage VH Vcc=4.5V to 5.5V 2.0 - - Vv
LOW-level _
input voltage \vn Vce=4.5V to 5.5V - - 0.8 Vv
HIGH-level v V=V orVy; lo=-20uA 4.4 - - \Y/
output voltage OH Vcc=4.5V lo=-4mA 3.84 - R v
LOW-level v V| = VIH or VIL; IOZZOUA - - 0.1 V
output voltage oL Vec=4.5V lo=4mA R - 033 | V
input leakage V|=V¢c or GND; i i
current h Vce=5.5V H0 | uA
supply current lcc V=Vcc or GND; 15=0A; Vcc=5.5V - - 80 uA
per input pin; _
" V|=V¢c-2.1V, pins nA, nB - - 160 uA
additional her i '
supply current Alcc other inputs at V¢c B
or GND; Vcc:4.5v pm nRD - - 225 uA
to 5.5V; Io=0A
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rev:B3 Number:AiP74HC/HCT123-AX-LJ-A014EN

3.3.3. DC Characteristics 3

(Tamp=-40°C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
AiP74HC123
-leve — i
input voltage A\ Vee=4.5V 3.15 \Y/
VCC=6.0V 4.2 - Vv
LOW-I | VCC=2-OV - 0.5 Vv
-leve — i
input voltage Vi Vee=4.5V 1.35 vV
VCC=6.0V - 1.8 Vv
|0=-20UA; VCC=2-0V 1.9 - Vv
lo=-20uA; Vcc=4.5V 4.4 - \Y/
HIGH-level |, Vi=ViorVie | 1o=-20UA; V=60V | 5.9 v
lo=-4mA; Vcc=4.5V 3.7 - Vv
l0=-5.2mA; Vc=6.0V 5.2 = \Y
10=20UA; Vcc=2.0V - 0.1 \Y/
10=20UA; Vcc=4.5V - 0.1 \Y/
LOW-level Vv Vi=VigorV 1o=20UA; Vcc=6.0V - 0oL | Vv
output voltage oL 1= VIH IL o~ » Vcc=0. :
lo=4mA; Vcc=4.5V - 0.4 \Y/
10=5.2mA; Vc=6.0V - 0.4 \Y/
input leakage V/=Vcc or GND; i
current h Ve=6.0V H0 | uA
supply current lcc V=V¢c of GND; 10=0A; Vc=6.0V - 160 uA
AIP74HCT123
HIGH-level _
input voltage Vin Vce=4.5V to 5.5V 2.0 - \Y/
LOW-level _
input voltage Vi Vcc=4.5V to 5.5V - 0.8 \Y/
HIGH-level v V=V orVy; lo=-20uA 4.4 - \Y/
output voltage OH Vcc=4.5V lo=-4mA 3.7 - \Y;
LOW-level v V| = VIH or VIL; IOZZOUA - 0.1 V
output voltage oL Vec=4.5V lo=4mA - 0.4 Vv
input leakage V|=V¢c or GND; i
current h Vce=5.5V H0 | uA
supply current lcc V=Vcc or GND; 15=0A; Vcc=5.5V - 160 uA
per input pin; _
" V|=V¢c-2.1V, pins nA, nB - 170 uA
additional her i ’
supply current Alcc other inputs at V¢c B
or GND; V¢c=4.5V pin NRD - 245 UA
to 5.5V; 1o=0A
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Tab: 835-12 rev:B3 Number:AiP74HC/HCT123-AX-LJ-A014EN

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

Parameter Symbol \ Conditions \ Min. \ Typ. \ Max. \ Unit
AiP74HC123
NRD, nA, nB to Vee=2.0V - 83 | 255 | ns
nQ or né. Vece=4.5V - 30 51 ns
Cext=0pF; Vc=5.0V; C =15pF - 26 - ns
Rext=5k€; _ )
propagation ¢ see Figure 6 Vec=6.0V 24 43 ns
delay pd NRD(reset) to nQ Vee=2.0V - 66 | 215 | ns
ornQ: Vec=4.5V - | 25 | 43 [ ns
Cext=0pF; Vc=5.0V; C =15pF - 20 - ns
Rext=5k€; _ !
see Figure 6 Vcce=6.0V 19 37 ns
Vce=2.0V - 19 75 ns
transition time t, see Figure 6 Vee=4.5V - 7 15 ns
Vcce=6.0V - 6 13 ns
_ Vece=2.0V 100 8 - ns
“AF',-OW;7 Vee=4.5V 20 3 - ns
see Figure Vee=6.0V 17 | 2 - ns
B HIGH Vce=2.0V 100 17 - ns
n ; — -
see Figure 7 Vcc=4.5V 20 6 ns
. Vcc=6.0V 17 5 - ns
pulse width tw B Vee=2.0V 100 | 14 - ns
”RDF.'-OV\Q V=45V 20 | 5 - ns
See rigure Vee=6.0V 17 | 4 - ns
— Cexrt=100nF;
nQ HIGH and nQ Row =10k - | 450 | - | us
LOW:; Vcc=5.0V; — :
Figure 7, 8% Cexr=0pF; -l s |- ns
see Figure 7, Rexr=5KQ
. . nA, nB; Cext=0pF;
retrigger time trtrig Rext=5kQ; Vcc=5.0V; - 110 - ns
see Figure 701!
external timing . Vec=2.0V 10 - 1000 | kQ
. R see Figure 7
resistor EXT g Vee=5.0V 2 — [ 1000 [ kQ
external timing _ ) . 4] i i i
capacitor Cext Vc=5.0V; see Figure 9 pF
power
dissipation Crp per monostable; V,=GND to V¢! - 54 - pF
capacitance
AiP74HCT123
nRiD, nl&, nB to _
HIGH to LOW nQ or nO: Vec=4.5V - 30 51 ns
propagation tpHL Cexr=0pF;
delay Rext=5kQ; Vec=5V; C =15pF - 26 - ns
see Figure 6
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http://www.i-core. cn P.C.: 214072 VER: 2021-12-A4




ll Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12 rev:B3 Number:AiP74HC/HCT123-AX-LJ-A014EN
NRD(reset) to nQ V=45V - |27 | 46 | s
or nQ;
Cext=0pF;
Rext=5kQ; Vce=5V; C =15pF - 23 - ns
see Figure 6
NRD, nA, nB to Vec=4.5V - | 28 | 51 | ns
nQ or nQ;
Cext=0pF;
Rext=5kQ; Vcc=5V; C =15pF - 26 - ns
LOW to H.|GH see Figure 6
propagation tpLH =
delay NRD(reset) to nQ V=45V - | 23 | 46 | ns
or nQ;
Cext=0pF;
Rext=5kQ; Vcc=5V; C =15pF - 23 - ns
see Figure 6
transition time t, Vcc=4.5V; see Figure 6! Y 7 15 ns
nA LOW, 20 | 3 | - | ns
see Figure 7
nB HIGH;
VCC:4-5V see Figure 7 20 5 - ns
pulse width tw nRD LOW; 20 7 . ns
see Figure 8
B Cext=100nF;
nQ HIGH and nQ Row =10k - | 450 | - us
LOW, VCCZS.OV; CEXTZOpF;
see Figure 7, 8% RexT=5kQ ] > ] "
) ) nA, nB; Cext=0pF;
retrigger time trurig Rext=5kQ; Vce=5.0V; - 110 - ns
see Figure 70!
external timing _ [ .
resistor RexT Vcc=5.0V; see Figure 9 2 - 1000 kQ
external timing _ ) . ] i i i
capacitor CexT Vcc=5.0V; see Figure 9 pF
power
dissipation Crp per monostable; V,=GND to V¢c-1.5VF - 56 - pF
capacitance
Note:

[1] toq is the same as tp 1 and tpyy ; t; is the same as try and trpp.

[2] For other Rext and Cext combinations see Figure 9. If Cexr>10nF, the next formula is valid.
tw=K>Rext>CexT, Where:
tw=typical output pulse width in ns;

Rexr=external resistor in kQ; Cexy=external capacitor in pF;
K=constant = 0.45 for V¢c=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 to retrigger the monostable multivibrator depends on the values of Rext and Cexr. 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 Vcc=5.0V) for the setup time of a retrigger pulse is valid:
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trrig=30+0.19>Rext>Cexr +13>Rexr , Where:

trrig=retrigger time in ns;

Cexr=external capacitor in pF; Rexr=external resistor in kQ.

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 a reset pulse, when Cexr<50pF.
[5] Cpp is used to determine the dynamic power dissipation (Pp in uW).

Po=Cpp>V e X+ Y (CLV cc? ) +0.755Cex XV oo Xf+D X162V cc Where:

fi=input frequency in MHz; f,=output frequency in MHz;

D=duty factor in %; C_=output load capacitance in pF;

Vcc=supply voltage in V;

Cexr=timing capacitance in pF;

S(CLXV cc2F,)=sum of outputs.

3.3.5. AC Characteristics 2
(Tamp=-40°C to +85°C, GND=0V; C_=50pF, unless otherwise specified.)

Parameter Symbol \ Conditions \ Min. \ Typ. \ Max. | Unit
AiP74HC123
nRD, nA, nB to Vee=2.0V - - 320 ns
gifzrongz’, VCC=4-5V - - 64 ns
Rext=5kQ;
propagation o seeEI):(iTgure 6! Vec=6.0V - ) 5 | ns
delay P nRD(reset) to NQ Vee=2.0V - - | 270 | ns
or nQ;
Cext=0pF; Vcc=4.5V - - 54 ns
SF;EXFTi gilfé Vee=6.0V - - 46 ns
Vec=2.0V - - 95 ns
transition time t, see Figure 6 Vee=4.5V - - 19 ns
Vc=6.0V - - 16 ns
_ Vcc=2.0V 125 - - ns
nA LOW, Vee=4.5V 25 - - ns
see Figure 7 Voo=6.0V 1 - - NS
_ Vec=2.0V 125 - - ns
pulse width tw SZS;&SS ’7 Vce=4.5V 25 - - ns
Vce=6.0V 21 - - ns
_ Vcc=2.0V 125 - - ns
nRD LOW; Vec=4.5V 25 - - ns
see Figure 8 Vee=6.0V 1 § § ns
AiP74HCT123
nRD, nA, nB to
HIGH to I__OW nQ or nQ;
propagation teHL Cexr=0pF; Vcc=4.5V - - 64 ns
delay Rext=5k€;
see Figure 6
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nRD(reset) to nQ
or nQ; _
CEXTZOpF; Vee=4.5V - - 58 ns
Rext=5kQ;
see Figure 6
nRD, nA, nB to
nQ or nQ;
Cexr=0pF; Vcc=4.5V - - 64 ns
Rext=5kQ;
LOW to H.|GH see Figure 6
propagation tpLH =
delay nRD(reset) to nQ
or nQ; _
Cext=0pF; Vcc=4.5V 3 = 58 ns
Rext=5kQ;
see Figure 6
transition time t, Vcc=4.5V; see Figure 6! Y - 19 ns
nA LOW; 25 . - ns
see Figure 7
. _ nB HIGH; ) )
pulse width tw Vee=4.5V see Figure 7 25 ns
nRD _LOW; o5 _ _ ns
see Figure 8
Note:

[1] toq is the same as tp 1 and tpyy; t; is the same as try and trpy.

3.3.6. AC Characteristics 3
(Tamp=-40°C to +105°C, GND=0V, C_=50pF, unless otherwise specified.)

Parameter Symbol \ Conditions \ Min. \ Typ. \ Max. | Unit
AiP74HC123
nRD, nA, nB to Vee=2.0V - - 385 | ns
nQ or nQ;

CEXTzopF; VCC:4-5V - - 77 ns

Rext=5kQ; _
propagation ) see Figure 6™ Vec=6.0V - - 65 ns

pd =
delay nRD(reset) to nQ Vec=2.0V - - 325 | ns
or nQ;

CEXTZOpF; Vee=4.5V - - 65 ns

Rext=5kQ; _
see Figure 6 Vee=6.0V ) ) 55 ns
Vee=2.0V - - 110 ns
transition time t, see Figure 6 Vee=4.5V - - 22 ns
Vce=6.0V - - 19 ns
_ Vcc=2.0V 150 - - ns
ulse width t nAF_LOW;7 Vec=4. 5V 30 - - n
P W see Fgure Vec=6.0V 26 | - | - | s
nB HIGH,; Vee=2.0V 150 - - ns
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see Figure 7 Vec=4.5V 30 - - ns
Vce=6.0V 26 - - ns
_ Vee=2.0V 150 - - ns
”RDF_'—OV\g Vec=45V 30 - - ns
see rigure Vee=6.0V 26 - - ns
AiIP74HCT123
nRD, nA, nB to
nQ or nQ;
CEXTZOpF; Vee=4.5V - - 77 ns
Rext=5k€;
HIGH 10 L.OW see Figure 6
propagation tpHL =
delay nRD(reset) to nQ
or nQ; _
CEXT:OpF; Vcc—4.5V A - 69 ns
Rext=5k€;
see Figure 6
nRD, nA, nB to
nQ or nQ;
CEXT:OpF; VCC:4-5V - - 77 ns
Rext=5kQ;
LOW to H.IGH see Figure 6
propagation trLH —
delay nRD(reset) to nQ
ornQ; _
CEXTZOpF; Vcc=4.5V - - 69 ns
Rext=5kQ;
see Figure 6
transition time t, Vcc=4.5V; see Figure 6! - - 22 ns
nA LOW, 30 - - ns
see Figure 7
. < nB HIGH; ) )
pulse width tw Vcc=4.5V see Figure 7 30 ns
nRD LOW; 0 | - ] ns
see Figure 8
Note:
[1] toq is the same as tp 1 and tpyy ; t; is the same as try and trpy.
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Number:AiP74HC/HCT123-AX-LJ-A014EN

4. Testing Circuit
4.1, AC Testing Circuit

- tw >
Vi—5%
negative
pulse Vi Vi
Y 10%
—J t L— _J tr
R ="
Vi 90%
positive
pulse Vi Vi
OV —L0% S
- tw >
Vee
Vee
s vV Vo RL S1,_ |
JL but ~— open
Rt /J7 C.
l 77

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=Test selection switch.

Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province
http://www.i-core. cn P.C.: 214072

17/ 26
VER: 2021-12-A4



Tab: 835-12 rev:B3 Number:AiP74HC/HCT123-AX-LJ-A014EN

l Wuxi I-CORE Electronics Co., Ltd.

4.2, AC Testing Waveforms

V| —
nB input v
M
GND tw
V| \
nA input ’ \ \
GND —

V, [—
nRD input \\VM }
GND

— [+ tpn —» |e—tpy e— tyy —»
o v VT
L
nQ output Vm T
V, _j _} Vx k
o trye — l-— ltpHL] —>tpLy
[e— tw reset) .
Vou —-\ ;
|
nQ output \VM \ A{ ¥
)
]
Vor i
s B ol tprL — —| |*—tun oL — I‘— —=tprL

(reset)

Figure 6. Propagation delays from inputs (n,&, nB, anD) to outputs (nQ, né) and output transition times

nB input A A

nA input Y l |

4_trtrig _>| tW |<_

nQ output

|<—tw—>| - tw—’l

NRD=HIGH l—— t,y —>

Figure 7. Output pulse control using retrigger pulse
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nB input A /'
nRD input Y
S -
nQ output :
le—ty— le——ty—
nA=LOW

Figure 8. Output pulse control using reset input nRD

108
byy
(ns)
H
108 A LAl
(2)37
- // ’i
”
4 A0 AT 3)
10 Ll O
. = 7
[ )77
103 d P /
=== =
[ e " "J'
-
102 =il P2ail
10
1 10 102 103 104
Cext (pF)

Vce=5.0V; T,mp=25C.
(1) Rext=100kQ
(2) Rext=50kQ
(3) Rext=10kQ2
(4) Rext=2kQ
Figure 9. Typical output pulse width as a function of the external capacitor value
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08

'K factor
0.6

‘\“-‘-‘

04

0.2

0

0 2 4 6 8

Vee (V)
Cext=10nF; REXT:].OkQ to 100kQ.Tamb=25°C.

Figure 10. AiP74HC123 typical ‘K’ factor as function of V¢c

4.3. Measurement Points

Input Output
Type p p
VM VM
AiP74HC123 0.5%Vcc 0.5%Vcc
AiP74HCT123 1.3V 1.3V
4.4, Test Data
Input Load S1 position
Type
V, b, 1 CL R tpHLs teLH
AiP74HC123 Vee 6ns 15pF, 50pF 1kQ open
AiP74HCT123 3V 6ns 15pF, 50pF 1kQ open
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5. Typical Application Circuit And Application Note

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

Rexr and Cexr.

(1) c:EXT I:2EXT
11 — \V/
1 I cc
/l GND NnCEXT |nREXT/CEXT
8 14(6) 15(7)
138)| o
nA—l 109 4
nB —12(10)
4(12) _n6
o)
3(11)
nRD

(1) For minimum noise generation it is recommended to ground pins 6 (2Cgxt) and 14 (1Cgxt) externally
to pin 8 (GND).
Figure 11. Timing component connections

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

(l) CEXT REXT
1l — V.
11 L — CcC
/J7 GND NnCEXT |nREXT/CEXT
8 146) | 15(7)
136)| g
Al 109 4
nB 72(10)
42| o
(0]
3(11)
nRD
RESET {1 Ve

Figure 12. Power-up output pulse elimination circuit
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5.3+ Power-down considerations

A large capacitor Cext 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 V¢c 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 (Dgxt) preferably a germanium or
Schottky type diode able to withstand large current surges and connect as shown in Figure 13.

DEXT
N
1%l

(1) C EXT R EXT
Jy | T F—— Ve

GND  |nCEXT |nREXT/CEXT
8 14(6) | 15(7)

13(5)

nQ

nA ——1@—03

nB ~72(10)

o=/l nQ

(@]

3(11)
nRD

Figure 13. Power-down protection circuit
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6. Package Information

6.1. DIP16

— T

f]
{ |

) (o
ULy

Dimensions In Millimeters Dimensions In Inches
Symbo | : ;
Min Max Min Max

A 4. 710 4. 310 0. 146 0. 170
Al 0.510 0.020
A2 4. 200 3. 600 0.126 0. 142
B 0. 380 0.570 0.015 0.022
Bl 1. 524 (BSC) 0. 060 (BSC)
C 0. 204 0. 360 0.008 D.014
D 18. 80O 15. 200 0. 740 0. 756
E 6. 200 g. 600 0.244 0. 260
E1l 7.320 7.920 0.288 0.312
£ 2. 540(BSC) 0. 100 (BSC)
L 3. 000 3. 600 0.118 0. 142
E2 8. 400 9. 000 0.331 0.354
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6.2 SOP16
[
I
!
i 1
bl _[
Svmbol Dimensions In Millimeters Dimensions In Inches
L Min Max Min Max
A 1.350 1,750 0. 053 0. 068
A 0.100 0. 250 0. 004 0.010
A2 1.350 1.550 0. 053 0. 061
b 0,330 0. 510 0.013 0. 020
C 0.170 0. 250 0. 007 0.010
D 9800 10. 200 0. 386 0. 402
E 3. 800 4 000 0.150 0. 157
El 3. 800 6. 200 0. 228 0. 244
g 1.270 (BSC) 0. 050 (BSC)
L 0. 400 1.270 0.016 0. 050
I'I DC B:- GIC B:-
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6.3+ TSSOP16

D

J MILLIMETER
= § SYMBOL
< ~f MIN NOM | MAX
UCE T Hs s LAT A | = | = [0
] t =/ Al |oos| _ [ouis

A2 090 | 1.00 | 1.05
A3 039 | 044 | 049

b b 020 | _ | 028

H H g H H H H = bl bl 0.19 | 022 | 025

! c 013 | _ | oa7

K = cl 012 | 0.3 | 014

BASE METAL D 490 | 5.00 [ 5.10

o ] E 620 | 6.40-| 6.60

o = o ow WITH PLATING =W i B
| SECTION B-B e 0.65BSC

$ L 045 | 0.60 | 0.75
| L1 1.00BSC

EELEELL -
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7. Statements And Notes
7.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro )
Lead ) ; Butylbe - .
and |V and ;l:]rg ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur .| chromiu | minated | d phthala phthala y tyl
lead cadmi ; . te yl
y m biphenyl | biphen te hthal phthala
€ompo | compo um compoun| s vl phihaia | 4
unds | unds comp 1 g ethers e
ounds
Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic sheet
inSta”ed 0] O 0] O o O (@] o O O
o: Indicates that the content of hazardous substances or elements in the detection limit
. of the following the SJ/T11363-2006 standard.
explanation
x; Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
7.2~ Notion

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of
the responsibility.
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