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FEATURES

o Pulse width variance is typically
less than +0.5% for 98% of the
units

e The '221 demonstrates electrical
and switching characteristics that
are virtually identical to the '121
one-shots

¢ Pin-out Is identical to the '123

o Overriding Reset terminates
output pulse

s B input has hysteresis for
improved noise immunity

o Maximum pulse width:
54221: 21 seconds
74221: 28 seconds

DESCRIPTION

The '221 is a dual monostable multivib-
rator with performance characteristics
virtually identical to those of the "121.
Each multivibrator features an active
LOW going edge input (A) and an active
HIGH going edge input (B), either of
which can be used as an Enable input.

Pulse 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 hys-

PIN CONFIGURATION

74221
Multivibrator

Dual Monostable Multivibrator

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74221 42ns 36mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Voo = 5V £5%; T4 = 0°C to +70°C
Plastic DIP N74221N
Plastic SO-16 N74221D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

teresis) for the B input allows jitter-free
triggering from inputs with transition
rates as slow as 1 volt/second, provid-
ing the circuit with excelient noise immu-
nity 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. The output pulses can be
terminated by the overriding active LOW
Reset (Rp). Input pulses may be of any
duration relative to the output pulse.
Qutput pulse length may be varied from

LOGIC SYMBOL

35 nanoseconds to the maximums
shown in the FEATURES by choosing
appropriate timing components. With
Rext = 2k§2 and Cgyt = 0, an output pulse
of typically 30 nanoseconds is achieved
which may be used as a dc triggered
reset signal. Output rise and fall times
are TTL compatible and independent of
pulse length.

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

Multivibrator

74221

Jitter-free operation is maintained over the
full temperature and Vgc ranges for more
than six decades of timing capacitance (10pF
to 10uF) and more than one decade of timing
resistance (2kS2 to 30kS2 for the 54221 and
2k$2 to 40kS2 for the 74221). Throughout
these ranges, pulse width is defined by the
following relationship: (see Figure A)

tw(out) = CguRexlIn2
twiout) = 0.7CexRext

In circuits where pulse cutoff is not critical,
timing capacitance up to 1000uF and timing
resistance as low as 1.4kQ2 may be used.

Pin assignments for these devices are identi-
cal to those of the '123 so that the '221 can

tw(out)—Output Pulse Width

Raxt—Timing Resistor Value—k}

Figure 1. Output Pulse Width vs Timing Resistor Value

DPO17305

be substituted for those products in systems
not using the retrigger by merely changing the
value of Ry and/or Cyy.

FUNCTION TABLE
(Each monostable)

INPUTS OUTPUTS
Rp A B Q Q
L X X L H
X H X L H
X X L L H
H L T | w
H ! H | u
T L H I r

In addition, see description and
switching characteristics.

H =HIGH voltage level

L =LOW voltage level

X =Don't care

T = LOW-t0-HIGH transition

| = HiGH-to-LOW transition

JL=one HIGH-level pulse
= one LOW-leve! pulse

INPUT AND OUTPUT LOADING
AND FAN-OUT TABLE

PINS DESCRIPTION 74

A Input 1ul

B, Ap Inputs 2ul

Al Outputs 10ul
NOTE:

A 74 unit load (ul) is understood 1o be 40uA ljy and
~1.6MA 1.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 UNIT
Vee Supply voltage 7.0 v
Vin Input voitage -0.5to +55 v
Iin Input current -30 o +5 mA
Vout Voltage applied to output in HIGH output state ~0.5 to +Vg \
Ta Operating free-air temperature range 010 70 °C
RECOMMENDED OPERATING CONDITIONS
74
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.75 5.0 525 \
hk Input clamp current -12 mA
foH HIGH-level output current ~800 MA
ot LOW-leval output current 16 mA
Ta Operating free-air temperature 0 70 °C
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Signetics Logic Products Product Specification

Muttivibrator 74221

DC ELECTRICAL CHARACTERISTICS (Over rocommended operating free-air temperature range unless otherwise noted.)

74221
PARAMETER TEST CONDITIONS' UNIT
Min Typ? | Max
Positive-going threshold -
V14 at A and B Voo = MIN 20 Vv
Negative-going threshold -
Vi at A and B Voo = MIN 0.8 \
Vou  HIGH-level output voltage Voo = MIN, Ipy = MAX 24 34 \
VoL  LOW-level output voltage Vee = MIN, lo, = MAX 0.2 0.4 v
Vik Input ciamp voltage Vee = MIN, 1) =l -15 v
Input current at maximum _ -
h input voltage Voo = MAX, V=55V 1.0 mA
A input 40
™ HiGH-level input current Vee = MAX, V=24V i - yA
B, Rp inputs 80 uA
» A input -18 mA
I LOW-level input current Vee = MAX, V, = 0.4V -~
B, Rp inputs -3.2 mA
los  Short-circuit output current’ Veo = MAX -18 -55 mA
| Supph ¢ (total) v MAX Quiescent 26 50 mA
u current (total =
cc iad ce Triggered 46 80 mA

NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at Vog = 5V, Ta = 25°C.

3. lgg is tested with Vour = + 0.5V and Vee = Vg MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit shouid not
exceed one second.

AC ELECTRICAL CHARACTERISTICS T, =25°C, Vg =5.0V

74
PARAMETER TEST CONDITIONS Cy = 15pF, RL = 40002 UNIT
Min Max
toLH Propagation dela: Waveform 1 70 ns
tPHL A input to Q & Q output Coxt = BOpF, Rgxq = 2k 80 ns
tpL Propagation dela Waveform 2 55 ns
tonL B input to Q & Q output Coxt = 80pF, Rgyq = 2k§2 65 ns
tpLH Propagation delay Waveform 3 40 ns
tpHL Ap input to Q & Q output Coxi = BOpF, Reyt = 2k2 27 ns
tw Minimum output pulse width Caxt = OpF, Rgxt = 2k2 20 50 ns
Cext = BOpF, Rgxt = 2k 70 150 ns
tw Output pulse width Coxt = 100pF, Rgyt = 10k2 650 750 ns
Coxt = 114F, Rgyt = 10k2 6.5 7.5 ms
AC SET-UP REQUIREMENTS
74
PARAMETER TEST CONDITIONS UNIT
Min Max
tw Minimum input pulse width to trigger Waveforms 1 & 2 50 ns
tw Minimum reset pulse width Waveform 3 20 ns
trec Recovery time from reset to trigger input Waveform 3 15 ns
Raxt External timing resistor range 14 40 k2
Coxt External timing capacitance range ] 1000 uF
Rext = 2k 67 %
Output duty cycle R = Rom (MAX) %0 oy
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Muttivibrator 74224

AC WAVEFORMS

j——tw
o
[ v v
| tw | |- w }
'm—‘-" ‘ tpLH—=] —F— I
a j m \ W a ./ N \ "
oy |
_\_L w | L . |
a ™ F — i I
WF088205 & ‘v" 7 u
WF06830S
Waveform 1. Propagation Delay A Input To Q And G Waveform 2. Propagation Delay B input To Q And
Outputs, And Input And Output Pulse Widths Q Outputs, And Input And Output Pulse Widths
‘WFOBBADS
For ali waveforms, Vy = 1.5V for 74 and 74S; Vy = 1.3V for 74LS
Waveform 3. Direct Reset Delays And Recovery Time
TEST CIRCUITS AND WAVEFORMS
oy | W | fagm — AMP O
g e NEGATIVE | VM M
a PULSE 10% 10% o
L—tmum rm«m——l f—
LA THLY)
ICL ] |-' ~.| r" AMP (V)
0% 0%
POSITIVE
PULSE Vm '™
o ) T rca;saos 10% R 10% ov
WFO84508
Vu = 1.3V for 74LS; Vi = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vgo; see AC CHARACTERISTICS for value.| FAMILY
C. = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | the
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns
of Pulse Generatars.
D = Diodes are 1N916, 1N3064, or eguivalent. 74L8 3.ov 1MHz 500ns 15ns | 6ns
triH. trHe Values should be less than or equal 10 the table 74S 3.0V 1MHz 500ns 25ns | 2.5ns
entries,
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