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SEMICONDUCTOR T

MM74C221
Dual Monostable Multivibrator

General Description Features
The MM74C221 dual monostable multivibrator is a mono- m Wide supply voltage range: 4.5V to 15V
lithic complementary MOS integrated circuit. Each multivi- @ Guaranteed noise margin: 1.0V

brator features a negative-transition-triggered input and a
positive-transition-triggered input, either of which can be
used as an inhibit input, and a clear input.

Once fired, the output pulses are independent of further
transitions of the A and B inputs and are a function of the
external timing components Ceyt and Rgyr. The pulse
width is stable over a wide range of temperature and V¢c.

m High noise immunity: 0.45 V¢ (typ.)

m Low power TTL compatibility: fan out of 2 driving 74L

Pulse stability will be limited by the accuracy of external
timing components. The pulse width is approximately
defined by the relationship tyouty = Cext Rext- For fur-
ther information and applications, see AN-138.
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Ordering Code:

Order Number

Package Number

Package Description

74MMC221N N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
Connection Diagrams Truth Table
Timing Component Inputs Outputs
Vee Clear A B Q Q
L X X L H
Rexr X H X L H
X X L L H
+ Cexr
- ’P H L B il r
ToC TO R/C
TERMINAL  TERMINAL H [ H o r
H = HIGH Level
Vo 1RCexr 10exr 10 W 20R 28 2 L =Low Level
X=Irrelevant
16 |15 14 13 12 |11 Im ] 1 = Transition from LOW-to-HIGH
1 = Transition from HIGH-to-LOW
L =0One HIGH Level Pulse
V -Lr = One LOW Level Pulse
- -
l1 Iz |3 a 5 Is I 7 Ia,,
1A 1B 1CR 13 20 2Cexr 2R/Cexr GND
Top View
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N | Absolute Maximum Ratingsnote 1)

%r) Voltage at Any Pin -0.3Vto Ve + 0.3V

E Operating Temperature Range -55°C to +125°C

> Storage Temperature Range —65°C to +150°C

Power Dissipation
Dual-In-Line
Small Outline
Operating V¢ Range
Absolute Maximum Ve
Rext 280 Ve (Q)
Lead Temperature
(Soldering, 10 seconds)

700 mW
500 mW
4.5V to 15V

Note 1: “Absolute Maximum Ratings” are those values beyond which the
18V  safety of the device cannot be guaranteed. Except for “Operating Tempera-
ture Range” they are not meant to imply that the devices should be oper-
ated at these limits. The Electrical Characteristics table provides conditions
for actual device operation.

260°C

DC Electrical Characteristics

Max/min limits apply across temperature range, unless otherwise noted

Symbol I Parameter | Conditions Min Typ Max Units
CMOS to CMOS
Ving) Logical “1" Input Voltage Vee =5V 3.5 v
Ve = 10V 8.0
Vine) Logical “0” Input Voltage Vee =5V 15 v
Ve = 10V 2.0
Vout(y) Logical “1” Output Voltage Vee =5V, Ig = -10 pA 45 v
Ve =10V, Ip = -10 pA 9.0
VouT(0) Logical “0” Output Voltage Vee =5V, g = +10 pA 0.5 v
Vee =10V, Ip = +10 pA 1
NG Logical “1” Input Current Vee = 15V, Vi = 15V 0.005 1.0 WA
lingo) Logical “0” Input Current Vee =15V, V)y =0V -1.0 -0.005 HA
lcc Supply Current (Standby) Vee =15V, Rex = o, 0.05 300 HA
Q1, Q2 = Logic “0" (Note 2)
lcc Supply Current Vce =15V, Q1 = Logic “1”", 15 mA
(During Output Pulse) Q2 = Logic “0” (Figure 4)
Vce =5V, Q1 = Logic “1”, 2 mA
Q2 = Logic “0" (Figure 4)
Leakage Current at R/CgyPin Vee =15V, Vegpxr =5V 0.01 3.0 HA
CMOS/LPTTL Interface
Vin) Logical “1” Input Voltage Ve =475V Vec-1.5 \
Vine) Logical “0” Input Voltage Ve =4.75V 0.8 \%
Vout() Logical “1" Output Voltage Ve =4.75V, I =360 pA 2.4 \
VouT(0) Logical “0” Output Voltage Ve =4.75V, Io = 360 pA 0.4 \%
Output Drive (See Family Characteristics Data Sheet) (Short Circuit Current)
IsouRcE | Output Source Current Vee =5V -1.75 mA
(P-Channel) Ta =25°C, Voyr =0V
Isource Output Source Current Vee =10V -8 mA
(P-Channel) Tp=25°C, Vour =0V
IsINK Output Sink Current Vee =5V 1.75 mA
(N-Channel) Ta =25°C, Vout = Vee
IsINK Output Sink Current Vee = 10V 8 mA
(N-Channel) Ta =25°C, Vout = Vee

Note 2: In Standby (Q = Logic “0") the power dissipated equals the leakage current plus Veco/Rexr.
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AC Electrical Characteristics (note3) %
Ta = 25°C, C_ =50 pF, unless otherwise noted E
Symbol Parameter Conditions Min Typ Max Units (@]
[ Propagation Delay from Trigger Vee = 5V 250 500 . B
Input (A, B) to Output Q, Q Vee =10V 120 250 o
tod cL Propagation Delay from _Clear Vee =5V 250 500 ns
Input (CL) to Output Q, Q Vee =10V 120 250
ts Time Prior to Trigger Input (A, B) Vee =5V 150 50 ns
that Clear must be Set Vee =10V 60 20
tw(a, B) Trigger Input (A, B) Pulse Width Vee =5V 150 50 ns
Vee =10V 70 30
twicy) Clear Input (CL) Pulse Width Vee =5V 150 50 ns
Ve =10V 70 30
twouT) Q or Q Output Pulse Width Vee =5V, Rexr = 10k, 900 ns
Cext =0pF
Vec = 10V, Reyr = 10K, 350 ns
Cext =0 pF
Ve = 15V, Rexr = 10K, 320 ns
Cext =0 pF
Ve = 5V, Rexr = 10K, 9.0 10.6 122 us
Cegxr = 1000 pF (Figure 1)
Vee = 10V, Rexr = 10K, 9.0 10 1 us
Cegxr = 1000 pF (Figure 1)
Ve = 15V, Rexr = 10K, 8.9 9.8 10.8 us
Cegxr = 1000 pF (Figure 1)
Vee =5V, Rexr = 10K, 900 1020 1200 us
Cexr = 0.1 pF (Figure 3)
Vce =10V, Reyr = 10k, 900 1000 1100 us
Cexr = 0.1 pF (Figure 3)
Ve =15V, Rexr = 10k, 900 990 1100 us
Cgxr = 0.1 pF (Figure 3)
Ron ON Resistance of Transistor Ve =5V (Note 4) 50 150
between R/C gx1 to Cexr Ve =10V (Note 4) 25 65 Q
Ve = 15V (Note 4) 16.7 45
Output Duty Cycle R =10k, C = 1000 pF 90 %
R =10k, C=0.1 pF 90
(Note 5)
Cin Input Capacitance R/Cgxt Input (Note 6) 15 25
Any Other Input (Note 6) 5 PF
Note 3: AC Parameters are guaranteed by DC correlated testing.
Note 4: See AN-138 for detailed explanation Rgy.
Note 5: Maximum output duty cycle = Rgxt/Rext + 1000.
Note 6: Capacitance is guaranteed by periodic testing.
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N | Typical Performance Characteristics
%r) & ¢ L1 w ——r
N E L Ta =2_5 c 2 FTa=25°C
s < FRext = 10k +— . FRext = 10k
= 3 [ Cexr = 1000 pF é [ Cexr = 0.14F
o 10 S 19
e s
wl
S o8 Ve = 5V + § 08 ||
e [IL 7], Vee 10V s
g0 A7 Vo = 15V g 0.6
b
w04 o 04 Vee =5V
z y S AVES < 1ov
§ 0.2 A E 0.2 — %VCC =15V
=3 0 P A w 0 Y.
5 202 § 5202 5§
OUTPUT PULSE WIDTH (Ty, %) OUTPUT PULSE WIDTH (Ty, %)
0% Point pulse width: 0% Point pulse width:
AtVec =5V, Ty =10.6ps AtVec =5V, Ty =1020 ps
At Vee =10V, Ty = 10 ps At Ve = 10V, Ty = 1000 ps
AtVee =15V,Ty =9.8 us At Ve = 15V, Ty = 982 ps
Percentage of units within +4%: Percentage of units within +4%:
At Ve =5V,90% of units At Vce =5V,95% of units
At Ve = 10V,95% of units At Ve = 10V,97% of units
At Ve = 15V,98% of units At Ve = 15V,98% of units
FIGURE 1. Typical Distribution of Units for Output FIGURE 3. Typical Distribution of Units for Output
Pulse Width Pulse Width
5 20 T 500
S N BV = NOTE: POWER SHOWN IS MEASURED
Q;— 15 < ] 2 I WITH BOTH ONE-SHOTS SWITCHING
D Rexr = 100k
== 1.0 [ PULSE WIDTH = 1000 g oo [ TOGETHERARD et
) o =2
= 05 s £ ,/
SC £ w300 v
g5, ¢ Vog - 15V,
“s NN Lov [ g3 7
<t
35 05 g‘ = 200 /;
35w gy AT Ve 10v 1A
P T~ 15V || L //T/
-t " o et _ -
= -5 f o — Ve =BV
(g L L
—55 25 125 0 50 100
Ta - AMBIENT TEMPERATURE (°C) OUTPUT DUTY CYCLE (%)
FIGURE 2. Typical Variation in Output Pulse Width vs FIGURE 4. Typical Power Dissipation per Package

Temperature
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Typical Performance Characteristics (continued)
Switching Time Waveforms

t¢ ——’ — T—- 1,
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10% 10%
1] N
[ N t __I —] |<- 1,
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TZCOV.LININ
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BINPUT 50% 50% 50%
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0
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V,
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CLEAR 50% 50%
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seT
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MM74C221 Dual Monostable Multivibrator
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Physical Dimensions inches (millimeters) unless otherwise noted

| 0.740 - 0.780
(1880-1981) | [« 0.090
. (2.286)
[(4] [i3 [11] [fol,[8] INDEX
AREA
0.250£0.010

{6.350£0.254)

Fairchild does not assume any responsibility for use of any

PIN NO. 1 PIN NO. 1
IDENT IDENT
OPTION 01 OPTION 02 0.065
0.130£0.005 0.060 40 TYP 0.300 - 0.320 (1651)
g GI2E0az) o =g TP /'\ OPTIONAL "‘ (7.620-8.128) {
0.145-0.200 k [ Al
{3.683 - 5.080) | f
[ | 95059 0.008=0.016
O i s VWY
(g.ggg) w3 90540 TYP [ om0 7] {0.2035-0.408) "'¥
- 0.125 = 0.150 0.030£0.015 (7.112)
(3.175-3.810) , T M {0.76220.381) MIN
0.014 = 0.023 0.10040.010 © 395+0.040
{0.356 - 0.584) 0.050£0.010 (2.540£0.254) 2U7-0.015 N16E (REV F)
P {1.270£0.254) TP (8255*5%¢)
YP )

16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
Package Number N16E

circuitry described, no circuit patent licenses are implied and

Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

FAIRCHILD’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.
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