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Dual Retriggerable Resettable Monostable Multivibrator

General Description

The 96L02 is a dual TTL monostable multivibrator with trig-
ger mode selection, reset capability, rapid recovery, inter-
nally compensated reference levels and high speed capabil-
ity. Output pulse duration and accuracy depend on external
timing components, and are therefore under user control for
each application. It is well suited for a broad variety of appli-
cations, including pulse delay generators, square wave gen-
erators, long delay timers, pulse absence detectors, fre-
quency detectors, clock pulse generators and
fixed-frequency dividers. Each input is provided with a clamp
diode to limit undershoot and minimize ringing induced by
fast fall times acting on system wiring impedances.

Features

Retriggerable, 0% to 100% duty cycle

DC level triggering, insensitive to transition times
Leading or trailing-edge triggering
Complementary outputs with active pull-ups
Pulse width compensation for AV and AT 5

50 ns to % output pulse width range

Optional retrigger lock-out capability
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m Resettable, for interrupt operations

Connection Diagram

Dual-In-Line Package

Logic Symbol
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DS010203-1 Vce = Pin 16
GND = Pin 8
Order Number 96L02DMQB,
96L02FMQB or DM96L02N
See Package Number J16A, N16E or W16A
Pin Names Description
10 Trigger Input (Active Falling Edge)
11 Trigger Input (Active Rising Edge)
Co Direct Clear Input (Active LOW)
Q Positive Pulse Output
Q Complementary Pulse Output
CX External Capacitor Connection
RX External Resistor Connection
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Absolute Maximum Ratings  (Note 1) Military ~55°C to +125°C

Supply Voltage v Commercial OZC to +70°(E
Input Voltage 55V Storage Temperature Range -65°C to +150
Operating Free Air Temperature Range
Recommended Operating Conditions
Symbol Parameter Conditions 96L02 (Mil) DM96L02 (Com) Units
Min Nom Max Min Nom Max
Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 \%
Vi High Level Input Voltage 2 2 \%
Vi Low Level Input Voltage 0.7 0.7 \%
lon High Level Output Current 0.36 0.36 mA
loL Low Level Output Current 4.8 4.8 mA
Ta Free Air Operating -55 125 0 70 °’C
Temperature
t (L) Minimum Input Pulse Vee = 5.0V 50 ns
t,, (H) Width, 11, 10
t,, (Min) Minimum Output Pulse Vee = 5.0V,
Width at Q, Q Ry = 20 kQ, 10 300 110 ns
Cx =0,
C_ =15 pF
ty Output Pulse Width, Q, Q Vee = 5.0V,
Ry = 39 kQ, 115 14.2 12.4 15.2 Hs
Cx = 1000 pF
Ry Timing Resistor Range 100 220 kQ

Note 1: The “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the absolute maximum ratings. The “Recommended Operating
Conditions” table will define the conditions for actual device operation.

Electrical Characteristics

over recommended operating free air temperature (unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
(Note 2)

A Input Clamp Voltage Vee = Min, |} = =10 mA -15 \

Vou High Level Output Voltage Vee = Min, Iy = Max, 2.4 \
VL = Max, V,y = Min

VoL Low Level Output Voltage Vee = Min, I = Max, 0.3 \%
V. = Min, V,_ = Max

I, Input Current @ Max Vee = Max, V, = 5.5V 1 mA

Input Voltage

[ High Level Input Current Vee = Max, V) = 2.4V 20 HA

I Low Level Input Current Vee = Max, V, = 0.3V -0.4 mA

los Short Circuit Output Current Vee = Max (Note 3) Vg = 1.0V -2.0 -13.0 mA

lee Supply Current Vee = Max (Note 4) 16 mA

Note 2: All typicals are at Vcc = 5V, T = 25°C.
Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Note 4: Icc is measured with all outputs open and all inputs grounded.
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Switching Characteristics
Vee = +5.0V, T, = +25°C

Symbol Parameter Conditions 96L02 (Mil) DM96L02 (Com) Units
Min Max Min Max

toLn Propagation Delay 10 to Q, Vee = 5.0V, Ry = 20 kQ 75 80 ns
I1to Q Cyx=0,C_=15pF

topL Propagation Delay 10 to Q, Vee = 5.0V, Ry = 20 kQ 62 65 ns
1to Q Cx=0,C_=15pF

toLn Propagation Delay CD to Q, Vee = 5.0V, Ry = 39 kQ 100 ns

(. CDtoQ Cy = 1000 pF

Functional Block Diagram

POSITIVE

Operation Notes

3(13)

DS010203-3

latch-enabling transistor turned on during the delay pe-
riod, which prevents the input latch from cycling as dis-

1 TRI?GERING—fan i be accqmplijhedlz by a cussed above in the section on triggering.
positive-going - fransition —on._pin - 4 ( .) or a OUTPUT PULSE WIDTH—AnN external resistor Ry and
negative-going transition on pin 5 (11). Triggering begins an external capacitor Cy are required, as shown in the
as a signal crosses the input V, :V,, threshold region; ) : S .
this activates an internal latch whose unbalanced gjnn dCIr:(z)ri]se:al z:gﬁs;'ggr";:a? ms;]némgf):ﬁ;iyafjgzgﬁgg:
cross-coupling causes it to assume a preferred state. As . P XX L ; ;

o : as possible to the circuit. In applications which require
the latch output goes LOW it dlsables the gates leading rempl)te trimming of the pulse wi%?h as with a variablclz re-
E)Oatz?t?) ? d?sL]éE;:;:?rat:;?;g? ?r%émi/rfvrgiéglg;r?; tizeaf:(; sistor, Ry should consist of a fixed resistor in series with
e ek 0 h ch o o chang s st an ofc.1® 18I e e e i b el
tively end the triggering action; thus the latch and its as- width t.. is defined as follows. where R. is in kQ. C. is in
sociated feed-back perform the function of a differentia- F anc‘iNt is in ns ’ x Bt
tor. P and tw : X
The emitters of the latch transistors return to ground tw = 0.33 RuCy (1 + 3/Ry) Ior Cx2 %O pF
through an enabling transistor which must be turned off 16 kQ = Ry = 220 kQ for 0°C to +75°C
between successive triggers in order for the latch to pro- 20 kQ < Ry < 100 kQ for =55°C to +125°C
ceed through the proper sequence when triggering is Cx may vary from 0 to any value. For pulse widths with
desired. Pin 5 (11) must be HIGH in order to trigger at Cy less than 108 pF see Figure 1.
pin 4 (12); conversely, pin 4 (12) must be LOW in order SETUP AND RELEASE TIMES—The setup times listed
to trigger at pin 5 (11). . o below are necessary to allow the latch-enabling transis-

2. RETRIGGERING—In a normal cycle, triggering initiates tor to turn off and the node voltages within the input latch
a rapid discharge of the external timing capacitor, fol- to stabilize, thus insuring proper cycling of the latch
|0_W9fj by a ramp voltage run-up at pin 2 (14). The delay when the next trigger occurs. The indicated release
will time out when the ramp voltage reaches the upper times (equivalent to trigger duration) allow time for the
trigger point of a Schmitt circuit, causing the outputs to input latch to cycle and its signal to propagate.
revert to the quiescent state. If another trigger occurs RESET OPERATION—A LOW signal on c pin 3 (13)
before the ramp voltage reaches the Schmitt threshold, will terminate an output pulse, causing Q tOZ‘O LOW an(;
the capacitor will be discharged and the ramp will start Qto go HIGH. As long as C, i's held LOW, a delay period
again without having disturbed the output.'The delay pe cannot be initiated nor will attempted triggering cause
r!od can thergfore be ext_ended for an arbltr_ary qugth of spikes at the outputs. A reset pulse duration, in the LOW
time by insuring _that the |nterva|_ between triggers is less state, of 25 ns is sufficient to insure resetting. If the reset
th:g;?iﬁf';ﬁggf‘ as determined by the external ca- input goes LOW at the same time that a trigger transition
p ) . . occurs, the reset will dominate and the outputs will not

3. NON-RETRIGGERABLE OPERATION—Retriggering respond to the trigger. If the reset input goes HIGH coin-

can be inhibited logically, by connecting pin 6 (10) back
to pin 4 (12) or by connecting pin 7 (9) back to pin 5 (11).
Either hook-up has the effect of keeping the

cident with a trigger transition, the circuit will respond to
the trigger.
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Operation Notes (continued)
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Typical Characteristics
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Input to Pin 4 (12)
Pins 5 (11) and 3 (13) = H

96L02 Pulse Width vs R  and Cy
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Typical Characteristics

INPUT PULSE
f 025 kHz
Amp 03.0v
Width (1100 ns
tt=t<10ns

(Continued)
’-100 ns |
1.5V
Vin
] tPLH’,
1.5V
VQ
| v
VQ
1.5V
| tPHL}_,

DS010203-8

FIGURE 2.
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Physical Dimensions

inches (millimeters) unless otherwise noted

0.785
"7 [19.94] MAX —"
16

DA AANADAN

Idl
0.220-0.310
[5.59-7.87]
¢ 0.025 PRPIL I PP P R
[0.64] 1 8
g 0.005-0.020

[0.13-0.51] "'P

0.03740.005
o e TYP
0.005 [0.94+0.13] ?7239—3?%1_
| < 0.055%0.005 -37-8.
M[|?4 ‘Tilp—’ B > [ {rz0t013 ™ GLASS SEALANT
¥ 0.020-0.060 1yp ¥
[Oézooa% =1 f (orstmr22] 0i 55y wax
MAX TYP i L 1 0.010£0.002 1yp
1 T [o.150 yin Tvp [0.25+0.05]
: i [3.81]
0.125-0.200 H
Typ — 90° & 4° 950+ 5°
[3.18-5.08] L TYP « TYP
[020030]“‘“—' ~o 0.310-0.410
BOTH ENDS 0.018+0.003 1yp 7 B710 41]
5.100£0.010 [0.46 +0.08] . ' J16A (REV L)
[2.54%0.25] "'P

16-Lead Ceramic Dual-In-Line Package (J)
Order Number 96L02DMQB
Package Number J16A

I 0.740-0.780

(18.80-19.81) *I 0.090
[ {3 [ [ [ h(zzse)

INDEX
AREA
0.250 t 0.010
(6.350£0.254)
PIN NO. 1 PIN NO. 1
IDENT IDENT
OPTION 01 OPTION 02 0.065
0.130£0.005
0.150£0.005 0.060 4° TYP 0.300 - 0.320 {1.651)
} (330220.127) | [+~ {7528y P /'\ OPTIONAL | 7s20-8.128) {
0.145 = 0.200 | [ \
(3.683-5.080) { ;

o020 [l | goo440 Tvp |, % /’\L’ 0.008-0.016
(

{0203-0.406)
0.508
( ) 0.125-0.150 0.030£0.015 _.I
(3.175-3.810) | i (0.76210.381)
0.014-0.023 /0.100£0.010_ (0.325+0:040
(0.35?_;P0.584) 0.050£0.010 (2.54$Ytpo.zs4) 777 =0.015 N16E (REV F)
(1.270£0.254) (8255*591%)
P

16-Lead Molded Dual-In-Line Package (N)
Order Number DM96L02N
Package Number N16E
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96L02/DM96L02 Dual Retriggerable Resettable Monostable Multivibrator

Physical Dimensions

inches (millimeters) unless otherwise noted (Continued)

0.050 —0.080 0.371-0390
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- +
0.004—0.006 0.007—0.018 o | 0.050+0.005
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e «—0.000 MIN TYP

-
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i
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L * --.2345678
R
DETAIL A —»! g}
L J)
PN T 025020370
IDENT (6.350 —9.398)
N |
- 015 -0.01
om-om | U
(0.660 —1.016)

LIFE SUPPORT POLICY

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

(0.381-0.482)
TYp W16A (REV H)

16-Lead Ceramic Flat Package (W)
Order Number 96L02FMQB
Package Number W16A

CONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or sys-
tems 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 reasonably expected to result in a significant injury
to the user.

-

DETAIL A

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.

0.008-0.012
(0.203 -0.305)

Fairchild Semiconductor
Europe

Fairchild Semiconductor
Corporation

Americas Fax: +49 (0) 1 80-530 85 86

Customer Response Center

Tel: 1-888-522-5372 Deutsch Tel: +49 (0) 8 141-35-0

Email: europe.support@nsc.com

English Tel: +44 (0) 1 793-85-68-56

Italy Tel: +39 (0) 2 57 5631

www.fairchildsemi.com

Fairchild Semiconductor
Hong Kong Ltd.

13th Floor, Straight Block,

Ocean Centre, 5 Canton Rd.

Tsimshatsui, Kowloon
Hong Kong

Tel: +852 2737-7200
Fax: +852 2314-0061

National Semiconductor
Japan Ltd.

Tel: 81-3-5620-6175
Fax: 81-3-5620-6179

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and Fairchild reserves the right at any time without notice to change said circuitry and specifications.
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