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MITSUBISHI LSTTLs

M74LS221P

DUAL MONOSTABLE MULTIVIBRATOR

DESCRIPTION
The M74LS221P is a semiconductor integrated circuit
containing two monostable multivibrator circuits with
direct reset inputs.

FEATURES

® Pulse width excellent temperature characteristics and
_supply voltage

® Schmidt trigger inputs (B inputs) provided

Wide output pulse width range (t,, = 47ns ~ 1s)

Operation possible with duty cycle up to 90%

(R+=100k$2)

Direct reset inputs provided

A, B complementary inputs provided -

Qand O outputs

High input breakdown voltage (V;2>15V)

Wide operating temperature range (Ta=—20~+75°C)

APPLICATION .
General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION
Positive pulses appear in output O and negative pulses in
output Q by connecting external resistor Ry and electro
static capacitor Cy to timing pins Rg/Cg and Cg, as shown
in Fig. 1, and by applying a trigger from input A or B. The
width t,, of the pulses appearing in the outputs is set by Ry
and Cy. When A changes from high to low or when B
changes from low to high, the trigger is applied. This IC is

able to obtain an output pulse width with excellent supply
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voltage and temperature characteristics since both its
supply voltage and temperature are assured.

Q can be reset immediately low and Q high by setting
direct reset input Rp fow irrespective of the status of the
sutputs, 1f Rp changes from low to high when A is low and
B is high, the trigger is applied and the pulse appears in the
output.

BLOCK DIAGRAM (EACH MONOSTABLE MULTIVIBRATOR)
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M74LS221P
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TIMING PIN EQUIVALENT CIRCUIT

OPERATION DESCRIPTION
1. How to use the timing pins
As shown in Fig. 1, external resistor Ry and electrostatic
capacitor Cy are connected to timing pins Rg/Cg and Cg.
Connect the negative to the Rg /Cg side and the positive to
the Cg side when using Cy with polarity.

' Vee

Rt
+Cr

To Cg pin

Fig. 1 Connection of external resistor Ry and capacitor
Ct to timing pins Rg/Cg and Cg

To Re/Cg pin
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FUNCTION TABLE Note 1) .
Ao A B Q [5] Note 1. 1 1 Transition from fow to high.
1 : Transition from high to iow.
L X X L H J7L¢ Positive one-shot operation.
X H X L H 7I: Negative one-shot operation.
X X L [ H X irrelevant
H L 1 It r 2. Output pulse width t,,
H ! H I r The output pulse width t,, is set using Rt and Cy by the
1 L H JL LS following formula:

tw=CT-Rt-In2 (ns) X (1+0.1)
= 0.7CT+R71 (ns) X (1+0.1)
R+ is measured in kiloohms and Cy in picofarads.
Individua! fluctuations of +10% may occur in prod- -
ucts,
Depending on the product, fluctuations in the order of
3/-10% may occur.
3. Precautions with use
In order to minimize the floating capacitance and to
safeguard against malfunction caused by noise, make the
R+ and Cy wiring as short as possible and avoid signal wires
which may be conducive to noise.
Connect a capacitor of 0.01~0.1uF with good high-
frequency characteristics between pins Vee and GND.
Mount this capacitor as close as possible to the IC.

ABSOLUTE MAXIMUM RATINGS (ta=—-20~+75¢C , unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vee Supply voltage —-0.5~+7 v
Vi tnput voltage —-0.5~+15 v
Vo Output voltage High-level state —0.5~ Vce v
Topr Oberating free-air ambient temperature range —20~+75 °C
Tstg Storage temperature range —65~ + 150 <
RECOMMENDED OPERATING CONDITIONS (Ta= 20~ +75C. uniess otnenwise noted)
Limits X
Symbol Parameter i e o Unit
Voo Supply voltage 4.75 5 5.25 v
lon High-ievel output current VoH=2.7V 0 — 400 A
VoL=0.4V 0 4 mA
loL Low-level output current
VorL=0.5V 0 8 mA
RT External timing resistance 1.4 100 KQ
Cr External timing capacitance 0 1000 uF
glgg.‘r’g:gm www.DataSheet4J.cam
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ELECTRICAL CHARACTER |ST|CS (Ta=—20~ +’75°C . unless otherwise noted)

Limits X
Symbol Parameter Test conditions Unit
Min Typ * Max
ViH High-level input voltage 2 \%
Vi Low-levet | A B 0.8 v
ow-level input voltage —
|8 Ro 0.5
Vic Input clamp voltage Voc=4.75V, lic= —18mA —1.5 \%
Vee=4.75V, Vi =0.5, 0.8V
VoH High-level output voltage 2.7 3.4 \%
V) =2V, lon= —400uA
Voe=4.75V loL=4mA 0.25 0.4 Y
Voo Low-level output voltage
Vi =0.5V,0.8V,V, =2V| loL=8mA 0.35 0.5 N
Vee=5.25V, V| =2.7V 20 1A
liH High-level input current
Vec=5.25V, V| =10V 0.1 mA
\ Lowdovel . A Vec=5.25V —0.4 A
ow-level input curren — m
- B. Rp V) =0.4V ~0.8
\os Short-circuit output current {Note 2) Voe=5.25V, Vo= 0V —20 — 100 mA
| Supply current {static state} Voe=5.25V 4.7 11 mA
ce Supply current {one-shot state} Vee=5.25V 19 27 mA
* : All typical values are at Vgc=5V, To= 25°C.
Note 2: Ali measurements should be done quickly and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Vcc=5V. Ta=25T, unless otherwise noted)
Limits
Symbot Parameter Test conditions Unit
Min Typ Max
t Low-to-high-level output propagation time, from 27 0
PLH input A to output Q ns
e e ————— — — R — _ S
' Low-ta-high-level cutput propagation time, from : X
2¢
PLH input Bio output Q * "
High-to-low-level output propagation time, from
pl _ CT=80pF
teH input A to output Q T P 30 80 ns
High-to-tow-level ion ti f Rr=2kQ
igh-to-tow-level output propagation time, from
tPHL ) — CL=15pF  (Note3) 26 65 ns
input B to output Q
Low-to-high-level output propagation time, from
teLn input ﬁB to output 6 23 65 ns
t High-to-low-level output propagation time, from
PHL input Rp to output Q 18 55 ns
t Minimum output puise width, from inputs CT=0pF, RT=2kQ
m — — 20 30 70 ns
wQ(min) A, Btooutputs Q, Q CL=15pF (Note3)
¢ 15pF Ct=80pF, RT=2kQ 70 120 150 ns
— _ L=
two Qutput pulse width, from inputs A, Btooutputs Q, Q (Not 3? Ct=100pF, RT=10kQ 600 670 750 ns
ote
Cy=1uF, RT=10kQ 6 6.9 7.5 ms
Note 3: Measurement circuit
INPUT Vee ouTPUT
{1) The pulse generator {PG} has the following characteristics:
PG ouT PRR=1MHz, 1,=6ns, t=6ns, ty=40ns,
Vp =3Vpp, Zg=5082
50Q l ];CL {2) C_ includes probe and jig capacitance
MITSUBISHI
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DUAL MONOSTABLE MULTIVIBRATOR

TlMlNG REQU'REMENTS (Vocc=5V, Ta=25T. unless otherwise noted)

Symbot Parameter Test conditions Limits Unit
Min Typ Max

tr tf Maximum rise, fall voitage rate of input pulse A ! Vins
: B 1 V/s
tw(r) Trigger A pulse width 40 35 ns
tw (8) Trigger B pulse width 40 35 ns
tw(dg) Direct reset input pulse width s 40 9 ns
0.D.C Output duty cycle Rr=2ke (Note 3) % %
R7=100kQ 90 %
tsu(aL) Setup time A low to Rp 60 33 ns
tsu(BH) Setup time B high to Rp 60 25 ns
tsu(RgL) | Setuptime Rp lowto B 50 15 ns
trec Recovery time 15 —5 ns
trec2 Recovery time (when B is superimposed onto %) 50 30 ns
th(RgL) Hold time Rp low to B 0 —15 ns

TIMING DIAGRAM (Reference level = 1.3V)
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OUTPUT PULSE WIDTH VARIATION VS
SUPPLY VOLTAGE
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APPLICATION EXAMPLES

(1)} Delay cireuit -

By connecting an integration circuit to the B input, a rec-
tangular waveform applied to the input is changed to the
waveform shown at B and delayed by time tq4. The width of
the pulse output at @ and Q is determined as usual by the
values of C1, Ry connected externally to the circuit,

OUTPUT PULSE WIDTH VARIATION VS
AMBIENT TEMPERATURE
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{2) Pulse generator

Using the fact that the output pulse width of the
M74LS221P varies only slightly with changes in supply
voltage and ambient temperature, a pulse generator with
aood. supply voitage and temperature stability can be
implemented. By choosing the values of externally con-

Vee nected components Ct+ and Ry, the duty cycle and fre-
? quency can be freely selected.
Ct Ry
} vA'A'A
15M74LS221P Veo Vee
Ce Re/CE Vee Cr1 Ry i Ctz2 Rtz
B 1+—20Q I’" I |
B [Ce Re/CE Vai Q1 [Ce Re/Ce. va: Q2
—2Q T B T _
o}—o Q1 Q2
LA GND| Ro GND|
— )
PSR S — |
B Q2 | | | | | | | | | | |
t2
t
11=0.7CT11-R11
12=0.7Ct2-R12
0 I
Q
td =0.7Ct-RT
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(3) ANTI-CHATTERING CIRCUIT
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TYPE 14P4 14-PIN MOLDED PLASTIC DIL

Dimension in mm
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