TYPES SN54221, SN54L5221, SN74221, SN74LS221

DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

REVISED DECEMBER 1983

SN54221, SNIB4LSZ21, SN74221 and
SN74LS221 Are Dual Versions of Highly
Stable SN54121, SN74121 One-Shots on
a Monolithic Chip

SN54221 and SN74221 Demonstrate
Electrical and Switching Characteristics
That Are Virtually Identical

to the SN54121, SN74121 One-Shots

Pin-Out Is Identical to the SN54123,
SN74123, SN54LS123, SN74LS123

Overriding Clear Terminates

Output Pulse
TYPICAL MAXIMUM
TYPE POWER OUTPUT PULSE
DISSIPATION LENGTH

SN54221 130 mw 21s
SN74221 130 mw 28 s
SN541.5221 23 mw 49 s
SN74L5221 23 mW 70s

description

The ’221 and 'LS221 are monolithic dual multi-
vibrators with performance characteristics virtually
identical to those of the ‘121. Each multivibrator
features a negative-transition-triggered input and a
positive-transition-triggered input either of which can
be used as an inhibit input.

Puise triggering occurs at a particular voltage level and
is not directly related to the transition time of the
input pulse. Schmitt-trigger input circuitry (TTL
hysteresis) for B input allows jitter-free triggering
from inputs with transition rates as slow as 1 volt/
second, providing the circuit with excellent noise
immunity of typically 1.2 volts. A high immunity to
Ve noise of typically 1.5 volts is also provided by
internal latching circuitry,

Once fired, the outputs are independent of further
transitions of the A and B inputs and are a function
of the timing components, or the output pulses can
be terminated by the overriding clear. Input pulses
may be of any duration relative to the output pulse.
Output pulse length may be varied from 35 nano-
seconds to the maximums shown in the above table
by choosing appropriate timing components, With
Rext = 2 k§2 and Cgyt = 0, an output pulse of typi-
cally 30 nanoseconds is achieved which may be used
as a d-c-triggered reset signal. Output rise and fall
times are TTL compatible and independent of pulse
length. Typical triggering and clearing sequences are
illustrated as a part of the switching characteristics
waveforms.

SN54221, SN54L8221 ... J ORW PACKAGE
SN74221 ... JORN PACKAGE
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FUNCTION TABLE
(EACH MONOSTABLE)
INPUTS OUTPUTS

CLEAR [ A Q a

TTL DEVICES

L H
L H
L H
Ju oI
JL r

I X X r
-

IX + r x x|m

Frerr X I Xx

Also see description and switching

characteristics

* This condition is true anly if the output of the latch
formed by the two NAND gates has been conditioned
to the logical " 1"’ state prior to CLR going high. This
latch is conditionead by taking either A high or B fow
which CLR is in the inactive state.

PRODUCTION DATA
This document contains information current as
of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production rrocessing does
not necessarily inciude testing of all parameters.
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TYPES SN54221, SN54LS221, SN74221, SN74LS221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

description {continued)

Pulse width stability is achieved through internal compensation and is virtually independent of Vg and temperature.
In most applications, pulse stability will only be limited by the accuracy of external timing components.

Jitter-free operation is maintained over the full temperature and Ve ranges for more than six decades of timing
capacitance (10 pF to 10 uF) and more than one decade of timing resistance {2 k£ to 30 k{2 for the SN54221, 2 k2 to
40 k2 for the SN74221, 2 k2 to 70 k2 for the SN5415221, and 2 k2 to 100 k$2 for the SN74L.5221). Throughout
these ranges, pulse width is defined by the relationship: twlout) = CextRext 2 = 0.7 CextRext. In circuits where
pulse cutoff is not critical, timing capacitance up to 1000 uF and timing resistance as low as 1.4 k) may be used. Also,
the range of jitter-free output pulse widths is extended if Ve is held to 5 volts and free-air temperature is 25°C. Duty
cycles as high as 90% are achieved when using maximum recommended RT. Higher duty cycles are available if a certain
amount of pulse-width jitter is allowed.

The variance in output pulse width from device to device is typically less than £ 0.5% for given external timing compon-
ents. An example of this distribution for the ‘221 is shown in Figure 2. Variations in output pulse width versus supply
voltage and temperature for the '221 are shown in Figure 3 and 4, respectively.

Pin assignments for these devices are identical to those of the SN54123/SN74123 or SNB4LS123/SN74LS123 so that
the '221 or 'LS221 can be substituted for those products in systems not using the retrigger by merely changing the
value of Rgyt and/or Cext. however the polarity of the capacitor will have to be changed.

TIMING COMPONENT CONNECTIONS LOGIC SYMBOL
(1)
1A =L &
vee '8 2) S 1
b (13} 1Q
Rext
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—— 1Q
1cextﬂ4)—x— CcX
"Rext/_(15)
- * I Cont -—)(—‘g) RX/CX
'-—l ToCexr  To Rext/Cext 2A 110) & 11
Terminat Termnal 2B D> (5)
O 21 20
m NOTE: Due to the internal circuit, the Rext/Cext P10 will
never be more positive than the Cext pin. 2CLR a1 R (12) =
s Pin numbers shown on logic notation are for D, Jor N packages 6) ~—_ 20
O 2Cext ——] cx
. . 2R (7}
m schematics of inputs and outputs Cex ———x—{ Rx/cx
‘221 ‘LS221
EQUIVALENT OF EACH INPUT| TYPICAL OF ALL OUTPUTS EQUIVALENT OF TYPICAL OFALLOUTPUTS
EACH INPUT
Veg ——4— —-
Yee —-- - Vee e v
100 Q R -—%—V¢ce
" NOM eq 120 Q
eq ( NOM
'
- INPUT --1
INPUT -
OUTPUT
QUTPUT
Input A: Req =25 k&2 NOM
Input A: Rgg =4 k2 NOM input B: Req =15.4 k2 NOM
input B, Clear: Req = 2 ki2 NOM Clear: Req =125k NOM
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TYPES SN54221, SN74221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

recommended operating conditions

SN54221 SN74221 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vog 45 5 55[475 5 525| Vv
High-level output current, Igy —800 —B0O | wA
Low-level output current, g 16 16| mA
. . y Schmitt input, B 1 1 Vis
Rate of rise or fall of input pulse, dv/dt Logic inpat, A 7 1 Vius
A or B, tylin) 50 50
input pulse width ns
neut pulse wi Clear, tyicloart 20 20
Clear-inactive-state setup time, tgy 15 15 ns
External timing resistance, Ry 1.4 30 14 40| k&
External timing capacitance, Cegxy 0 1000 0 1000 | wF
Rext = 2 k&2 67 67
O t dut 1 = %
utput duty cycle Reoxt - MAX Roxy 30 90
Operating free-air temperature, Tp —55 125 0 70| °cC
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAMETER TEST CONDITIONST MIN TYPY MAX|UNIT
V1+ Positive-going threshold voltage at A input Voo o MIN 14 2 v
VT Negative-going threshold voltage at A input Vee = MIN 0.8 1.4 v
VT+  Positive-going threshold voltage at B input Ve = MIN 1.55 2 Vv
V7_ Negative-going threshold voltage at B input Vee = MIN 0.8 135 \2
VIK_ !nput clamp voltage Ve =MIN, 1 —12mA 15[ v
VoH High-level output voltage Ve < MIN, gy = —-800 uA 24 34 \
VoL Low-level output voltage Veo = MIN, g = 16 mA 0.2 041 Vv
1 Input current at maximum input voltage Ve = MAX, V=55V 1] mA
i High-level input 1 V. MAX, V=24V Input A 40 A 3
igh-level input curren =1 , 2. L
1H cc ! tnput B, Clear 80
| tA —1.6
fL Low-level input current Vee = MAX, V=04V ik mA m
fnput B, Clear —3.2 w
. N SN54221 --20 -55 (&)
los  Short-circuit output current ¥ Vee MAX mA
SN74221 - 18 —55 ;
Quiescent 26 50
icc  Supply current Vee = MAX - mA (Y
Triggered 46 80 Q
TFor conditions shown as MIN or MAX, use the appropriate vaiue spec.t.eq under recormmended operating conditions -
Tl typical values are at Vg = 6 V, T4 - 25°C, [
SNot more than one output should be shorted at a time, -
switching characteristics, Voc =5V, Ta =25 C
FROM TO0
PARAMETERY TEST CONDITIONS MIN  TYP MAX|UNIT
(INPUT} (OUTPUT) i
A Q 45 70
t as
PLH 5 a 35 55
2 a c 80 pF, R 2k 50 N
t = ! R = 1 ns
PHL B a 1 ext P ext 40 65
CL - 15pF
tPHL Clear Q 27 ns
ci aQ AL =400, 40 | ns
1 ear
PLH See Fgure 1 — - -
and Note 2 | Cext = BOPF, Reoyq = 2 k2 70 110 150
. C =0, R =2k 20 30 50 ns
twiout) AorB QorQ X1 ext
Cext = 100 pF Royy= 10k$2 | 650 700 750
Coxt = TuF, Rgayxy=10ks2 6.5 7 75 | ms

Ytp |1y = Propagation delay time, low to high-level output
tpp = Propagation delay time, high ta low level output
tw{out) - Qutput pulse width
NOTE 2: See General Information Section for load circuits and voltage waveforms
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TYPES SN54LS221, SN74LS221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

recommended operating conditions

SN54LS221 SN74LS221 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vce 45 5 55| 4.75 5 5825 V
High-level output current, 10H —400 —400| wuA
Low-level output current, IgL 4 8] mA
Rate of rise or fall of input pulse, dv/dt Schmitt, B ! ! vis
‘ Logic input, A 1 1 Vius
Input pulse width A or B, twiin) 50 0 ns
Clear, twi{clear) 40 40
Clear-inactive-state setup time, tg, 15 15 ns
External timing resistance, Rgy¢ 1.4 70| 1.4 100| ko
External timing capacitance, Ceyy 0 1000 0 1000| uF
Output duty cycie :: - ;:‘; Rone : :g %
Operating free-air temperature, T -55 126 0 70| °cC

electrical characteristics over recommended operating free-air temperature range {uni

ess otherwise noted)

PARAMETER TEST CONDITIONST SnS4LS221 SN74LS221 UNIT
MIN TYPf MAX |MIN TYPI Max
Positive-going threshold
Vpy | nnvegoeing fhres Ve = MIN 10 2 10 2| v
voltage at A input
Negative-going threshold
yp_ | cgstvergoing thresho Vee = MIN 07 10 08 10 v
voltage at A input
Pasitive=going threshold
VT4 going Vge = MIN 10 2 10 2| v
voltage at B input
Negative-going threshold
3 vy_ | eatve-going thresho Vee = MIN 07 08 08 09 v
voltage at B input
VIK Input clamp voltage Ve =MIN, 1= —-18mA —1.5 —-15] V
- VoH High-level output voltage Vee = MIN, gy = —400 uA 25 34 2.7 34 \'
- 1oL = 4 mA| 0.25 0.4 0.26 0.4}
VoL Low-level output voitage Vee = MIN v
~ oL =8 mA 0.35 0.5
input current at
g |y put curre Vee = MAX, V=7V 0.1 01| mA
m maximum input voitage
< Iy High-level input current Vee = MAX, V=27V 20 20| uA
5 Input A -0.4 —0.4
m it Low-level input current | InputB | Voo =MAX, V=04V —0.8 —08| mA
[/5] Clear -0.8 -0.8
los  Short-circuit output current§ Ve = MAX —20 —100 | -20 —100| mA
' Supol . v MAX Quiescent 4.7 11 4.7 11 A
u curren = m,
cc Supely cc Triggered v 27 19 27
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Fau typical valuesareat Voo =5V, Ta = 25°C
Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second,
3-808 I Texas
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TYPES SN54221, SN541.5221, SN74221, SN74LS221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

switching characteristics, Vcc =5V, Ta = 256°C

FROM TO -
PARAMETER1 TEST CONDITIONS MIN TYP MAX|UNIT
{INPUT) {OUTPUT)
A - a a5 70
ns
~ - e 35 55
A a 50 80
tpHL 5 3 Caxt = B0 pF, Rgxy=2kQ 22
PHL Clear Q Cp =15pF, % =l
tPLH Clear Q R = ‘2 k€, " s
See Figure 1 T TEoSF R >
and Note 3 ce"’ “oUPF, Rext™ - 2 70 120 150
a =0,  Rgxr= 2k 7 70
twiout) Aorg QorQ ext = 0 ext 20 ns
Cexi = 100pF,Rext = 10k2 | 670 740 810
Cext = 1uF. Rexp=10k02 6 69 75| ms

"tpLH = Propagation delay time, low-to-high-level autput
tpy = Propagation delay time, high to-low-level ocutput
tw(out) = Qutput pulse width

NOTE 3: See General Information Section for Joad circuits and voitage waveforms

w

TTL DEVICES

TeExas "?
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TYPES SN54221, SN54LS221, SN74221, SN74LS221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

S3IDIAIA 111 J%S

PARAMETER MEASUREMENT INFORMATION

po— twlin) ——»{
i

G — - ——— == 3v
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] av
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-~ — = —— — — —— — —VQoH
Q OUTPUT I % | Sk
VoL

|
be——st—1py "_’:""PLH

|
A input is low. — — —_—— e —— — — —~ VoL
TRIGGER FROM B, THEN CLEAR—CONDITION 1

————————— 3v
8 INPUT ?l \
I ov
_ |
CLEAR
-/ ov
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_____________ — VoH
QOUTPUT / \
Vo

A input is low

TRIGGER FROM B, THEN CLEAR—-CONDITION 2

_____ 3V
B INPUT
i ) 1 teet oV
—4-lsetup
le— =50 ns —si >0
__ | 3v
CLEAR ss f
______________ ov
_TRIGGERED VOH
QOuUTPUT N
______ ! VoL
NOT TRIGGERED bty our) +
A input is low
CLEAR OVERRIDING B, THEN TRIGGER FROM B
________ 3v
8 INPUT ?( \
: h ov
t‘— 250 ns—ed
f"—>50 ns——{ | 3v
CLEAR
e — —— . _ 0V

— — — VOH
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A input is low
TRIGGERING FROM POSITIVE TRANSITION OF CLEAR

FIGURE 1-SWITCHING CHARACTERISTICS
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TYPES SN54221, SN54LS221, SN74221, SN74LS221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

PARAMETER MEASUREMENT INFORMATION

fo— twlin)—} 3V
A INPUT
A —r ov
Iﬂ-——260 ns——f
I i 3V
CLEAR H * /
' ) e —— e 0V
J—— tPHL
1PLH—:"_"| 4 —— — — — — — VOH
Q OUTPUT | |
[ VoL
II ——t— 1P H
~ ) VOH
________ v
tpHL——fte———] ot
B input is high TRIGGER FROM A, THEN CLEAR
3v
A INPUT_—\—Z __________ ov
— — — — VOoH
Q OUTPUT ;( 5* X
1 VoL
L twiout) >
Ip——‘w(au()——_’: VoH
Q OUTPUT
————— VoL

Band CLLEAR inputs are high
TRIGGER FROM A

TTL DEVICES Q%

NOTES: A. Input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zoyt =~ 50 82; for '221, t, < 7 ns,
1 < 7 ns, for ‘L5221, 1, < 15 ns, t5 < 6 ns.
B. All measurements are made between the 1.5 V points of the indicated transitions for the ‘221 or between the 1.3 V points for the
'LS221.

FIGURE 1-SWITCHING CHARACTERISTICS (CONTINUED)
.Ji
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TYPES SN54221, SN74221
DUAL MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

Relative Frequency of Occurrence

DISTRIBUTION OF UNITS

TYPICAL CHARACTERISTICS (‘221 ONLY)T

VARIATION IN OUTPUT PULSE WIDTH

for Vs
OUTPUT PULSE WIDTH SUPPLY VOLTAGE
- 1% T
yee sy £ Cext = 60 pF
| Ta=25°C ___| 2 H Rext = 10 k§2
o Ta=25"C
< 05%
a
5
j=%
Fi
S o
c o JE—
c twiout) = 420 ns
2 atVee =5V
i 7
5 —/
3 -05% _
MEDIAN MEDIAN 3
—0.5% +0.5% 3
! : L/ : | a4
MEDIAN
e 98% OF UNITS 45 475 5 5.25 55

tw{out)—Output Pulse Width

VARIATION iN

FREE-AIR TEMPERATURE

Vee—Supply Voltage—V

FIGURE 2 FIGURE 3

OUTPUT PULSE WIDTH
vs

QUTPUT PULSE WIDTH
vs

TIMING RESISTOR VALUE

T T 10 ms
Vee =5V
—Cext = 60 pF
- 1
Rext = 10 k2 < ms
2 !
g t
2 100 us
v E
a
tw(out) = 420 ns 2 10w
| atTa=25"C OS
- !
5 1 s
2
3
: 100 ns
i P
[ 10 ns <~
-75 -50 -25 0 25 50 75 100 125 1 2 4 7 10 20 40 70100
Ta-—Free-Air Temperature—"C Rext—Timing Resistor Value—k 2
FIGURE 4 FIGURE S

NOTE 4: These values of resistance exceed the maximum recommended for use over the full temperature range of the SN54221

TData for temperatures below 0°C and above 70"C, and for supply voltages below 4.75 V and above 5.25 V are applicable for the SN54221

-
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