TOSHIBA

Dual Retriggerable Monostable Multivibrator
The TC74HC2423A is a high speed CMOS MONOSTABLE
MULTIVIBRATOR fabricated with siicon gate C2MOS technology.

It achieves the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation.

There are two trigger inputs, A input (Negative edgs),
and B input (Positive edge). These inputs are valid for a slow
rise/fall time signal {tr = tf = 1sec.) as they are Schmitt trigger
inputs.

After triggering, the output stays in a MONOSTABLE
state for a time period determined by the external resistor
and capagitor (Rx, Cx). A low level at the CLR input breaks
the state. In the MONO STABLE state, if a new trigger is
applied, it extends the MONOSTABLE period (retrigger
mode).

Limitations for Cx and Rx are:

External capacitor Cx...No limit

External resistor  Rx...Vgc = 1.0V more than 5k

Ve 2 3.0V more than 1kQ

All inputs are equipped with protection circuits against

static discharge or transient excess voltage.

Features
» High Speed: t, = 25ns(Typ.) at Ve = 5V
* Low Power Dissipation:
Standby State I = 4pAMax.) at Ta = 25°C
Active State | = 700pAMax.) at Ta = 25°C
* High Noise Immunity: Vs = Vi = 28% Ve (Min)
* Qutput Drive Capability: 10 LSTTL Loads
» Symmetrical Qutput impedance: iyl = lo, = 4mAMIn.)
* Balanced Propagation Delays: t, , = {5
* Wide Operating Voltage Range: Vgc(opr) = 2V ~ 6V
* Pin and Function Compatible with 748221
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TC74HC423AP/AF C2MOS Logic TC74HC/HCT Series

Truth Table
input Output
Note
A B TR a 1]
H H Output Enable
L U | U
X L H L H Inhibit
H X H L H Inhibit
L Ir H I r Qutput Enable
X X L L H Inhibit
X: Don't Care
Dx Dx
i i r¥-—
Cx *1 gy Cx +1 Rx !
J:———),-uw»—&— vee ”L—__;}__w,_;_ Ve
14 15 6 7
CX RX/CX CX RX/CX
13 5
- 1 '—-0 - 9 o 0
s LD .
2 10
8 B @
R | 25
.3T nT
CCR CLR

Block Diagram
Notes: (1) Cx,Rx,Dx are external
Capacitor, Resistor, and Diode, respectively.
(2) External clamping diode, Dx;

The external capacitor is charged to V¢ level in the wait state, i.e., when no trigger is applied. If the supply voltage is turned off,
Cx is discharged mainly through the internal (parasitic) diode. If Ox is sufficiently large and V¢ drops rapidly, there will be some
possibility of darnaging the IC through in rush current or latch-up. if the capacitance of the supply voltage filter is large enough and
Ve drops slowly, the in rush current is automatically limited and damage to the IC is avoided.

The maximum value of forward current through the parasitic diode is £20maA.

In the case of a large Cx, the limit of fall time of the supply voltage is determined as follows:

tg> (Ve - 0.7) Cx/20mA
{t; is the time between the supply voltage turn off and the supply voltage reaching 0.4 Vg.)

In the event a systemn does not satisfy the above condition, an external clamping diode (Dx) is needed to protect the IC from
rush current.
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C2MOS Logic TC74HC/HCT Series
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TC74HCA23AP/AF C2MOS Logic TC74HC/HCT Series

Functional Description
(1)  Standby State

The external capacitor (Cx) is fully charge to V¢ in the
standby state. That means, before triggering, the Qs
and Qy transistors which are connected to the Rx/Cx
node are in the off state. Two comparators that relate
to the timing of the output pulse, and two reference
voltage supplies turn off. the total supply current is only
leakage current.

(2)  Trigger operations
Trigger operation is effective in any of the following
three cases. First, the condition where the A input is
low, and the B input has a rising signal; second, where
the B input is high, and the A input has a falling signal;
and third, where the A input is low and the B input is
high, and the CLR input has a rising signal.
After a trigger becomes effective, comparators C1 and
C2 start operating, and Qy is turned on. The external
capacitor discharges through Qu. The voltage level at
the Rx/Cx node drops. If the Rx/Cx voltage level falls
to the internal reference voltage V ref L, the output of
C1 becomes low. The flip-flop is then reset and Qy
turns off. At that moment C1 stops but C2 continues
operating.
After Qy, turns off, the voltage at the Rx/Cx node starts
rising at a rate determined by the time constant of
external capacitor Cx and resistor Rx.
Upon the triggering, output Q becomes high, following
some delay time of the internal F/F and gates. It stays
high even if the voltage of Rx/Cx changes from falling
fo rising. When Rx/Cx reaches the internal reference
voltage V ref H, the output of C2 becomes low, the
output Q goes low and C2 stops its operations. That
means, after triggering, when the voltage level of the
Rx/Cx reaches V ref H, the IC returns to its
MONOSTABLE state.
With large value of Cx and Rx, and ignoring the dis-
charge time of the capacitor and internal delays of the
IC, the width of the output pulse tw(OUT) is as follows:

tw(OUT) = 1.0 » Cx » Rx

(8)  Reset operation
In normal operation, CLR input is held high. If CLR is
low, a trigger has no effect because the Q output is
held low and trigger control F/F is reset. Also Qp turns
on and Cx is charged rapidly to V.
This means if CLR input is set low, the IC goes into a
wait state.
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C2MOS Logic TC74HC/HCT Series TC74HC423AP/AF

Absolute Maximum Ratings

Parameter Symbo! Value Unit
Supply Voltage Range Vee -05~7 v
DC Input Voltage Vin -05~Vec+05 v
DC Output Voltage Vour -05~Vec+05 v
Input Digde Current i 20 mA
Output Diode Current lok +20 mA
DC Qutput Current lour 5 mA
DC V/Ground Current lec 50 mA
Power Dissipation Po 500(DIPY*/180(SOIC) mw
Storage Temperature Tsig -65 ~ 150 °C
Lead Temperature 10sec T 300 °C

*500mW in the range of Ta = -40°C ~ 65°C. From Ta = 65°C t0 85°C a
derating factor of -10mW/C shall be applied until 300mW.

Recommended Operating Conditions

Parameter Symbol Value Unit
Supply Voltage Voo 2-6 v
Input Voltage Vin 0-~Veo v
Qutput Voltage Vour 0~Veo v
QOperating Temperature Topr -40~85 °C
Input Rise and Fall Time 0-1000(Vec = 2.0V)

(CTF Only) to ke 0~ 500(Vee =4.5V) ns
Y 0~ 400{Vgg = 6.0V)
External Capacitor Cx No Limitation* F
. 25K (Ve = 2.0V)
External Resistor Rx 1K (Veg 2 30V) Q

* The maximum allowable values of Cx and Rx are a function of leakage of capacitor Cx,
the leakage of TC74HC423A, and leakage dus to board layout an surface resistance.
Susceptibility to externally induced noise signals may occur for Rx > 1MQ.
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TC74HCA423AP/AF

C2MOS Logic TC74HC/HCT Series

DC Electrical Characteristics

Ta=25°C Ta =-40 ~ 85°C
Parameter Symbol Test Condition Unit
Ve | Min. Typ. Max. Min. Max.
. 20 15 - - 15 -
:m\ﬂgge Vi - a5 | 315 - - 315 - v
6.0 42 - - 42 -
Low-Level v - - 3 - b v
IL - . - - - - -
Input Voltage 60 _ _ 18 _ 18
20 19 2.0 - 19 -
High-Level . lon = -20pA 45 44 45 - 44 -
Oulput Voltage Vou v N 6.0 5.9 6.0 - 59 - v
1 07 Vi
Q0 lou=-4mA | 45 418 431 - 413 -
lop =-5.2mA 6.0 5.68 5.80 - 563 -
20 - 0.0 0.1 - 0.1
Low-Level - o = 20pA 45 - 0.0 0.1 - 01
Qutput Voltage VoL v 60 - 00 0.1 - 0.1 v
i OF Vi
Q0 loL =4 mA 45 - 0.17 0.26 - 0.3
lop =5.2mA 6.0 - 0.18 0.26 - 0.33
Input Leakage Current In Vin = Vg 01 GND 6.0 - - .1 - .0
Cx e OSite |1, Vi = Vo 07 GND 60 | - - 25 - 50 |
Quiescent Supply Current lec Vin=VYec 0T GND 6.0 - - - - 400
Active-Stale* Supply Ving = Vo 0 GND 20 - % 200 - %0 A
Current lec RX/Cx = 0.5V 45 B 400 S00 - 650 W
THeree 6.0 - 0.7 1.0 - 13 mA
*: per circuit
Timing Requirements (Input t, = t, = 6ns)
Ta = 25°C Ta = -40 ~ 85°C
Parameter Symbol | Test Condition Unit
Vee Typ. Limit Limit
| 2.0 - 75 95
Minimum Pulse Width [W‘“’ - 45 - 15 19
WL 6.0 - 13 16
20 - 75 95
Minimum Clear Width twy - 45 - 15 19
6.0 - 13 16
ns
2.0 - 5 5
Minimum Clear Removal bem - 45 - 5 5
6.0 - 5 5
Rx = 1KQ ig ?gg ~ ~
Cx=0.01pF 6.0 78 B B
Minimum Retrigger Time :
oo™ b 20 50 - -
Rx = 1KQ 45 14 B _ oA
Cx=0.01pF 6.0 1'2 B B
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¢?M0s Logic TC74HC/HCT Series TC74HCA423AP/AF
AC Electrical Characteristics (C, = 15pF, V. = 5V, Ta = 25°C, Input t, = ; = 6ns)
Parameter Symbol Test Conditon Min. Typ. Max. Unit
Outpul Transiion Time iTLH - _ s 8
THL
Propagation Delay Time totn ~ _
(A.B-0,0) tor 25 36 ns
Propagation Delay Time toLH B B 16 o7
C-0.0) lone
AC Electrical Characteristics (C, = 50pF, Input t, = t, = 6ns)
Ta=25°C Ta=-40~85°C
Parameter Symbol Test Condition Unit
Vee Min. Typ. Max. Min. Max.
’ 20 - 30 75 - 95
Output Transition Time lTLH - 45 - 8 15 - 19
TH 6.0 - 7 13 - 16
Propagation Defay Time toun _ ig - 12%2 2:20 C 25%5 s
*80.0 for 60 - 2 % - 8
Propagation Oelay Time Lot _ 242 - gg 1:20 B zfé)
ey o 60 ; 16 27 - %
Cx = 28PF 20 - 700 2000 - 2500
Rx = BKEVg = 2V) 45 - 250 400 - 500 ns
Rx = ZKQ(Veg = 4.5V, 6V) 6.0 - 210 340 - 425
20 %0 110 130 90 130
Output Puise Width Moyt G- 00U 5| % 105 115 % 15| s
B 6.0 9% 105 115 ) 15
~ 20 09 10 12 09 1.2
g: —_106% 45 09 10 11 09 11 ms
h 6.0 09 10 11 09 1.1
Output Pulse Width Error.
Between Circuits Atwoyr - - - + - - - %
(In same package)
input Capacitance Cin - - 5 10 - 10 .
Power Dissipation Capacitance Cep(1) - - 162 - - - P

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.

Average operating current can be obtained by the equation:
leciopn = Crp * Ve * fin + loc' @ Duty/ 100+ lec/2(per circuit)

{Icc': Active Supply Current)

{Outy: %}
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TC74HCA423AP/AF

C2MOS Logic TC74HC/HCT Series

OUTPUT PULSE WIDTH CONSTANT K
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twourCx Characteristics (Typ.)

Trr-Vce Characteristics (Typ.)
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