MITSUBISHI HIGH SPEED CMOS

M74HC123P/FP/DP

" DUAL-RETRIGGERABLE MONOSTABLE MULTIVIBRATOR

DESCRIPTION
The M74HC123 is a semiconductor integrated circuit con-
sisting of two retriggerable monostable muitivibrators with
direct reset inputs.

FEATURES

® Retriggerable multivibrator can generate wide output
pulses.

® Direct reset input can interrupt output pulses.

® High-speed: 28ns typ. (C_ =15pF, Vgc=5V)

® Low power dissipation: 204 W/package, max
(Voc=5V, Ta=25T, quiescent state)

@ High noise margin: 30% of Ve, min (Voc=4.5V, 6V)

® Capable of driving 10 74LSTTL loads

® Wide supply voltage range: Voc=2~6V

® Wide operating temperature range: Ta=—40~-+485C

APPLICATION

General purpose, for use in industrial and consumer digital
equipment. '

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC123 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
74LS8123.

When external resistor Rx and electrostatic capacitor Cx
are connected to timing terminals Rx/Cx and Cx as shown
in Fig. 1, and trigger pulses are applied at inputs A or B,
positive pulses will appear at Q and negative pulses at 6
(Fig. 2-(a))
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The pulse width twq is set by Rx and Cx. The trigger is ap-
plied when A changes from high-level to low-level-or when
B changes from low-level to high-level. The retrigger func-
tion is used to obtain longer pulse width and output puises
can be extended by retriggering at A or B before the out-
put pulse is completed. (Fig. 2-(b))

When direct reset input Rp is set low, Q will be reset low’
and Q will be reset high, irrespective of the output state,
allowing output pulses to be narrower by Ryp. (Fig: 2-(c))
When Rp changes from low-level to high-level while A is
low and B is high, the trigger is applied and Q and Q
change state.

LOGIC DIAGRAM (EACH MONOSTABLE MULTIVIBRATOR)
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MITSUBISHI HIGH SPEED CMOS

M74HC123P/FP/DP

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR

FUNCTION TABLE (Note 1)

Inputs Outputs

I|—~|riX|X|m

rle|rIX[I|(X]>»
b | s [P Pl Pl o)

H

ClICiCiz || x]|ol

t : Change from low to high level
| : Change from high to low level
I : Positive one-shot operation
1J : Negative one-shot operation
X Ilrrelevant

OPERATION

1. How to use the timing terminals
Resistor Rx and capacitor Cx are connected to timing ter-
minals Ry/Cx and Cy, as shown in Fig. 1. If Cx is polar, the
positive lead should be connected to the Rx/Cx side, and
the negative lead to the Cx side. A diode is connected to
prevent latchup.

Vee
Rx '
1+
Cyx I
Cx Rx/Cx

Fig.1 Connection of external resistor Rx and
capacitor Cx to timing terminals Rx/Cx and Cx

2. Output Pulse Width tyq

The output pulse width tyq is determined as follows:
When Cyx>100000pF, Ry=10kQ

twa=0.46Cx Ry (ns)

Cy is given in pF, and Rx in kQ.

3. Output Pulse Width Control

The output pulse width can be controlled in the foliowing

three ways.

3—1  Normal Use

Fig. 2-(a) is the directions as ordinary monostable multivib-

rator operation and the output pulse width tywg can be set

by using the formula and figure shown in section 2 above.

3 —2 Extendtion of the output pulse width with retrigger
function

As shown in Fig. 2-(b), the output pulse width can be ex-

tended at will by applying additional trigger pulses before

the output is completed.

3—3 Shortening of the output pulse width with Rp signal

As shown in Fig. 2-(c), the output pulse which has been

generated by the trigger signal can be terminated with the

Ro signal and it is possible to shorten its width as reguired.

B
—
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e —————
(a) Normal use
8 Retriggered
pulse
— I
twattpn
Q Extened
twa output
— :
(b) -Output pulse width extended by retriggered puises
B
—
Ro
Q |
- Dec_rgase with
Rp pulse_,,]
twa
(c) Output pulse width shortened by the input signal Rp

Fig.2 Output pulse width control
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M74HC123P/FP/DP

4. Precations for Use ,

4—1 Additional trigger pulses must be applied at least trr
- later after the previous trigger pulse has been applied. The

retrigger pulse during this period is ineffective.

4—2 The lead length of external resistor Rx and capacitor

Cx should be as short as possible (less than 3cm) to mini-

mize stray wiring capacitance and to prevent misoperation

due to noise. Care should also be taken to isolate this cir-

cuit from noise sources as far as possible.

4—3 Insert a capacitor of 0.01 ~0.1uF with good high-
frequency characteristics between Vg and GND.

4—4 Output pulses may be generated when the power is
switched on.

4—5 Capacitor discharge when the power is turned off
may cause thermal breakdown ‘or latchup, so a diode
should.be connected as shown in Fig. 1.

ABSOLUTE MAXIMUM RAT'NGS (Ta = —40~+85T, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 v
Vv, Input voltage. —0.5~Vgc+0.5 \
Vo Output voltage —0.5~Vsc+40. 5 \'/
I Input protection diode current ' Vi<ov -2 - mA

Vi > Voo 20
Vo < 0V —20

lok Output parasitic diode current Vo> Voo 20 mA
lo Output current, per output pin +25 mA
lcc Supply/GND current Vee, GND +50 mA
Pd Power dissipation (Note 2) 500 mw
Tstg Storage temperature range —65~-4150 C

Note 2 : M74HC123FP, Tq = —40~+70C and Tq = 70~85°C are derated at —6mW/C.
M74HC123DP, Tq = —40~+-50"C and T = 50~85C are derated at —5mW/C.

RECOMMENDED OPERATING CONDITIONS (Ta= —40~-+85C)

Limits
Symbol Parameter Unit
Min Typ Max
Vce Supply voltage 2 6 A\
\"A Input voltage 0 Vee v
Vo Output voltage 0 Vee v
Topr Operating temperature range —40 +85 c
Input risetime, falltime (A, B) no restriction ns
_ . Vee = 2.0V 0 1000
Input risetime, falitime (Rp) | Voo = 4.5V 0 500 ns -
Ve = 6.0V 0 400
_ . Veo=2.0V 5 1000
Rx iming ¢ Voo=3.0V 1 1000 | ¢
Cx External timing capacitance no restriction F
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MITSUBISHI HIGH SPEED CMOS

M74HC123P/FP/DP

DUAL RETRIGGERABLE MONOSTABLE MULTIVISRATOR
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+-85C Unit
Voc(V) Min Typ Max Min Max :
' Vo=0.1V, Vee—0.1V 2.0 -5 -5
Vin High-level input voltage lo| = 20uA 4.5 3.15 3.15 \"
6.0 4.2 4.2
Vo =0.1V, Vge—0.1v 2.0 0.5 0.5
Vie Low-ievel input voltage lo| = 204A 4.5 1.35 1.35 v
6.0 1.8 1.8
low = —20uA 2.0 1.9 1.9
) low = —20uA 4.5 4.4 4.4
Von High-level output voltage Vi=Vy, ViL lon = —20uA 6.0 5.9 5.9 \"
lon = —4.0mA 4.5 4.18 4.13
lon = —5.2mA 6.0 5. 68 5. 63
loL = 20uA 2.0 0.1 0.1
loL = 20¢A 4.5 0.1 0.1
Voo Low-ievel output voltage Vi=Vy, Vi loL = 20¢A 6.0 0.1 0.1 v
lor = 4.0mA 4.5 0.26 0.33
low = 5.2mA 6.0 0.26 0.33
lint High-level input current (A, B, Rp) | Vi =6V 6.0 0.1 1.0 | uA
he Low-level input current (A, B, Rp) | Vi =0V 6.0 ~0.1 —1.0 LA
hu High-level input current (Rx/Cx) | V| =6V 6.0 0.5 5.0
[ Low-leve! input current (Ry/Cx) | Vi=0V 6.0 —0.5 -—5.0 “A
lcc Quiescent supply current Vi= Ve, GND, lo=0rA 6.0 4.0 40.0 uA
, 2.0 120 160
lec Active supply current Vi = Vce, GND, Ry/Cx = 0.5V 4.5 300 400 uA
6.0 600 800
SWITCHING CHARACTERISTICS (vec =5V, Ta=25C)
. Limits
Symbol Parameter Test conditions Unit
Min Typ Max
trin Low-level to high-level and high-level to low-level 10 ns
trae output transition time 10 ns
teLn Low-level to high-level and high-level to low-level 43 ns
tonL output propag'r.mon time (A, B.—Q, Q) GL=15pF (Note 4) 43 ns
teLn Low-level to high-level and high-ievel to low-level 46 ns
tenl output propagation time {Trigger input)(Ro—Q, Q) 46 ns
teLn Low-level to high-leve! and high-level to low-level 35 ns
[ output propagation time (Reset input) (Rp—Q, Q) 35 ns
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SWITCHING CHARACTERISTICS (Voo =2~6V, Ta = —40~-+85C)

Limits_
Symbol Parameter Test conditions 25C —40~+-85"C Unit
. Voc(V) | Min Typ Max Min Max
2.0 75 95
tren Low-level to high-level and 4.5 15 19 ns
high-level to low-level 6.9 13 16
2.0 75 95
trul output transition time 4.5 16 19 ns
6.0 13 16
2.0 240 300
toLn Low-level to high-level and 4,5 48 60 ns
high-level to low-level 6.0 4 51
output propagation time 2.0 240 300
teHL (A, B—Q, Q) 4.5 48 60 ns’
6.0 41 51
C, = 50pF (Note 4
Low-fevel to high-level and ' ’ ) 2.0 25 330
toLn 4.5 53 66 ns
high-level to low-level
output propagation time 6.0 45 55
(Trigger input) 2.0 %5 330
trHL (o0, @) 4.5 53 66 ns
6.0 45 55
Low-level to high-level and 2.0 195 245
teun high-level to low-level 4.5 3 49 ns
output propagation time 6.0 33 42
(Reset input) 2.0 195 245
tenL (fo—q, @) 4.5 39 49 ns
6.0 33 42
Pulse width difference
Atwa between circuits in %
the same package
twe Minimum output pulse Cx=0pF (Note 4) 2.0 1000 1250
(MIN) width Rx=5kQ (Vgc=2V) 4.5 200 250 ns
Rx=1kQ (Vcc=4.5, 6V) 6.0 180 230
Cx=100pF 2.0 47 67 67
Rx=10kQ 4.5 47 57 57 us
) C.=50pF (Note 4) 6.0 47 57 57
twa Output pulse width Cx=0. 1uF 2.0 | 0.42 0.54 | 0.42 | 0.50
Ry=10kQ 4.5 | 0.42 0.50 | 0.42 | 0.50 | ms
C=50pF (Note 4) 6.0 0.42 0.50 0. 42 0.50
C, Input capacitance : 10 10 pF
Cpp Power dissipation capacitance (Note 3) pF
Note 3 : Cgpis the internal capacitance of the IC calculated from operation supply current under no-load conditions.
The power dissipated during operation under no-load conditions is calculated using the following formula:
Po= Cep * Vec? * fiHlee * Voo
TIMING REQUIERMENTS (Vcc = 2~6V, Ta = —40~+85C)
. Limits
Symbol Parameter Test conditions 25C —40~+-85C Unit
Veo(V) Min Typ Max Min Max
, ) 2.0 100 120
tvi M.Immum trigger pulse 4.5 20 24 ns
(A, B) | width 6.0 17 21
- . 2.0 75 90
tw_ Mlmmur.n direct reset 45 15 18 ns
(Rp) pulse width 6.0 13 16
Cx=100pF 4.5 ns
trr Minimum retrigger time ATk 6.0
Cx=0.1uF 4.5 ns
Rx=1kQ 6.0
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’i : ' M74HC123P/FP/DP

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR

Note 4 : Test Circuit
' INPUT Vee  OUTPUT

PG DUT .

(1)The pulse generator (PG) has the following
500 i C. characteristics (10%~90%): tr = 6ns, tf = 6ns
GND

(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.

TIMING DIAGRAM
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