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96LS02/DM96LS02
Dual Retriggerable Resettable Monostable Multivibrator

Genera| Description m Broad timing resistor range—1.0 kQ to 2.0 MQ
Output Pulse Width is variable over a 2000:1 range by

resistor control

Propagation delay of 35 ns

0.3V hysteresis on trigger inputs

Output pulse width independent of duty cycle
35 ns to o output pulse width range

The 96LS02 is a dual retriggerable and resettable
monostable multivibrator. The one-shot provides exception-
ally wide delay range, pulse width stability, predictable accu-
racy and immunity to noise. The pulse width is set by an ex-
ternal resistor and capacitor. Resistor values up to 1.0 MQ
reduce required capacitor values. Hysteresis is provided on
both trigger inputs of the 96LS02 for increased noise immu-
nity.

Features

® Required timing capacitance reduced by factors of 10 to
100 over conventional designs

Connection Diagram

Dual-In-Line Package

R

Cy1 =1 16 |=Vee
Ry =] 2 15 =Cyy
Cp—3 14 =Ry,
1n—4 13=Cpy

To—5 12 =1t
Q1—6 11p-To
o177 10-Q2
GND—8 9-Q2
DS009816-1

Order Number 96LS02DMQB, 96LS02FMQB, DM96LS02M or DM96LS02N
See Package Number J16A, M16A, N16E or W16A

Pin Description
Names
I Trigger Input (Active Falling Edge)
o Schmitt Trigger Input (Active Falling Edge)

=

Schmitt Trigger Input (Active Rising Edge)

JojeiqIAIN|\ dqeisouoyy ajqenasay ajqesabbuiay |ena 20S196NA/20S196

Cp Direct Clear Input (Active LOW)
Q True Pulse Output
Q Complementary Pulse Output
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Absolute Maximum Ratings (Note 1) 96LS Military _55°C to +125°C

Supply Voltage 7v DM96LS Commercial 0°C to +70°C

Input Voltage 7V Storage Temperature Range -65°C to +150°C

Operating Free Air Temperature Range

Recommended Operating Conditions

Symbol Parameter 96LS02 (MIL) DM96LS02 (COM) Units

Min Nom Max Min Nom Max

Vee Supply Voltage 4.5 5 5.5 4.75 5 525 A
Vin High Level Input Voltage 2 2 \'
Vi Low Level Input Voltage 0.7 0.8 \'
lon High Level Output Current -0.4 -0.4 mA
loL Low Level Output Current 4 8 mA
Ta Free Air Operating Temperature -55 125 0 70 ‘C

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 range (unless otherwised noted)

Symbol Parameter Conditions Min Typ Max Units
(Note 2)

v, Input Clamp Voltage Voo = Min, || = =18 mA -15 \

VoH High Level Vee = Min, oy = Max, MIL 25 \
Output Voltage V). = Max COM 2.7 34

VoL Low Level Ve = Min, I = Max, MIL 0.4
Output Voltage Vg = Min COM 0.35 0.5 \

loL = 4 MA, Voe = Min COM 0.25 0.4

I Input Current @ Max Voo = Max, V, =7V COM 0.1 mA
Input Voltage vV, =10V MIL

lim High Level Input Current Vee = Max, V|, = 2.7V 20 pA

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

log Short Circuit Vee = Max MIL -20 -100 mA
Output Current (Note 3) COM -20 -100

lec Supply Current Vee = Max 36 mA

V1, Positive-Going Threshold 2.0 A
Voltage, To, 1

Vo_ Negative-Going Threshold MIL 0.7 \
Voltage, 10, I1 COM 0.8

Note 2: All typicals are at Vog = 5V, Ta = 25°C.
Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second.

Switching Characteristics
Vee = +5.0V, Tp = +25°C

96LS (MIL) DM96LS (COM)
Symbol Parameter C_=15pF C_ =15 pF Units
Min Max Min Max
teLH Propagation Delay 45 55 ns
0toQ
www.fairchildsemi.com 2
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Switching Characteristics (continueq)
Ve = +5.0V, Tp = +25°C

96LS (MIL) DM96LS (COM)
Symbol Parameter C,_=15pF C,_=15pF Units
Min Max Min Max

tpHL Propagation Delay 33 50 ns
MtoQ

teLH Propagation Delay 45 60 ns
1t0Q

teHL Propagation Delay 33 55 ns
110 Q

terL Propagation Delay 25 30 ns
CpotoQ

teLH Propagation Delay 30 35 ns
CpotoQ

t(L) 10 Pulse Width LOW 15 15 ns

tw(H) 11 Pulse With HIGH 30 30 ns

(L) Cp, Pulse Width LOW 22 22 ns

tw(H) Minimum Q Pulse Width HIGH 20 70 25 55 ns

L™ Q Pulse Witdh 4.25 5.0 4.1 4.5 Hs

Ry Timing Resistor Range (Note 4) 1 1000 kQ

t Change in Q Pulse 1.0 %
Width over Temperature

t Change in Q Pulse 0.8 %
Width over V- Range 1.5

Note 4: Applies only over commercial V¢ and Tp range for 96S02.

Functional Description

The 96L.S02 dual retriggerable resettable monostable muilti-
vibrator has two DC coupled trigger inputs per function, one
active LOW (10) and one active HIGH (I1). The 11 input and
10 input of the 96L.S02 utilize an internal Schmitt trigger with
hysteresis of 0.3V to provide increased noise immunity. The
use of active HIGH and LOW inputs allows either rising or
falling edge triggering and optional non-retriggerable opera-
tion. The inputs are DC coupled making triggering indepen-
dent of input transition times. When input conditions for trig-
gering are met, the Q output goes HIGH and the external
capacitor is rapidly discharged and then allowed to recharge.
An input trigger which occurs during the timing cycle will re-
trigger the circuit and result in Q remaining HIGH. The output
pulse may be terminated (Q to the LOW state) at any time by
setting the Direct Clear input LOW. Retriggering may be in-
hibited by tying the Q output to 10 or the Q output to 1. Dif-
ferential sensing techniques are used to obtain excellent sta-
bility over temperature and power supply variations and a
feedback Darlington capacitor discharge circuit minimizes
pulse width variation from unit to unit. Schottky TTL output
stages provide high switching speeds and output compatibil-
ity with all TTL logic families.

Operation Notes

TIMING
1. An external resistor (Ry) and an external capacitor (Cy)

are required as shown in the Logic Diagram. The value of Ry
may vary from 1.0 kQ to 1.0 MQ (96L.S02).

2. The value of Cyx may vary from 0 to any necessary value
available. If, however, the capacitor has significant leakage
relative to Vgo/Rx the timing equations may not represent
the pulse width obtained.
3. The output pulse width 1, for Ry = 10 kQ and Cx =
1000 pF is determined as follows:

tw = 0.43 RyCx
Where Ry is in kKQ, Cx is in pF, tis in ns or Ry isin kQ, Cy
is in pF, tis in ms.
4. The output pulse width for Ry < 10 kQ or Cx < 1000 pF
should be determined from pulse width versus Cyx or Ry
graphs.
5. To obtain variable pulse width by remote trimming, the fol-
lowing circuit is recommended:

1.0k0
PIN2 (14) O—@—AAA—— = === === mm e e e
X_AS CLOSE AS POSSIBLE Ry=1.5ka
o_—[_ T0 DEVICE
PIN1 (15)
VpeO—— == ———emeeemmeo
DS009816-4

6. Under any operating condition, Cy and Ry (Min) must be
kept as close to the circuit as possible to minimize stray ca-
pacitance and reduce noise pickup.

7. Voc and ground wiring should conform to good high fre-
quency standards so that switching transients on Vge and
ground leads do not cause interaction between one shots.
Use of a 0.01 pF to 0.1 pF bypass capacitor between Voo
and ground located near the circuit is recommended.
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Operation Notes (continued)

TRIGGERING

1. The minimum negative pulse width into 10 is 8.0 ns; the
minimum positive pulse width into 11 is 12 ns.

2. Input signals to the 96L.S02 exhibiting slow or noisy tran-
sitions can use either trigger as both are Schmitt triggers.
3. When non-retriggerable operation is required, i.e., when
input triggers are to be ignored during quasi-stable state, in-
put latching is used to inhibit retriggering.

4. An overriding active LOW level direct clear is provided on
each multivibrator. By applying a LOW to the clear, any tim-
ing cycle can be terminated or any new cycle inhibited until
the LOW reset input is removed. Trigger inputs will not pro-
duce spikes in the output when the reset is held LOW. A
LOW-to-HIGH transition on Cp, will not trigger the 96L.S02. If
the Cp input goes HIGH coincident with a trigger transition,
the circuit will respond to the trigger.

cr g
|—”—T—'V\N—Vcc
Q OUTPUT | |

INPUT

?

NEGATIVE EDGE TRIGGER

DS009816-5

OUTPUT I I

C1
+ RI
|—”—T—'\Nv—vcc
J_ Q
INPUT
Q
%

?

POSITIVE EDGE TRIGGER

Triggering Truth Table
Pin No’s. Operation
5(11) 4(12) 3(13)
H—L L H Trigger
H L—H H Trigger
X X L Reset

H = HIGH Voltage Level > V|

L = LOW Voltage Level <V

X = Immaterial (either H or L)

H—L = HIGH to LOW Voltage Level Transition
L—H = LOW to HIGH Voltage Level Transition

Logic Symbol

Cx Ry Voo
16
15)1 2(14)

ap—s(10)
(12)4 :
(115
QjO—7(9)
Cp
(13)3
DS009816-2
Vee = Pin 16
GND = Pin 8
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Logic Diagram

POSITIVE

96LS02

Vee 16

Ry (SCHMITT)

2 (14)

Typical Performance Characteristics

Output t,, vs
Ry and Cy

Ry = TIMING RESISTOR - kQ

1.0 10 102 10°

t,y ~ OUTPUT PULSE WIDTH (15)

DS009816-7
Output t,, vs T
@ 100
: Ry = 1k
Z Cy =100 pF
= 90 3 C = 15pF
o Vge = 5.0V
2 L
2 80
p
s
2
5 70
3
w
=
z
S 60
8
g
\
- 50
=75 =25 25 75 125

Ty = AMBIENT TEMPERATURE - °C
DS009816-12

11 Delay Time vs T,
52
50
48 N

Ve = 5.0V
C = 15pF

tpLy — TRUE OUTPUT (Q)

N

T~

1oy~ COMPLEMENT OUTPUT (Q)

tpp — DELAY, I1 TO OUTPUTS - ns

-55-35-15 5 25 45 65 85105125145

T, — AMBIENT TEMPERATURE - °C

DS009816-10

Normalized At,, vs T,

% +2

3 Ry =10k

= Cy = 1000 pF

R by = 4.3 ps

> - [

= 0 R ] Voo = 5.5V

E —

o

] Vee = 5.0V

2 - = ~N X

o Voo = 4.5V

5 ~N

R

E

2

E

i -3

= =75 =25 25 75 125

=

T, — AMBIENT TEMPERATURE - °C
DS009816-13

3(13) GND8

DS009816-3

10 Delay Time vs T,

48
: Vo = 5.0V
v C = 15pF
E S F
g 2
5 T~
S 40
° toy - TRUE OUTPUT (Q)
[
o
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E
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= 32 T~ 1
; -
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T, — AMBIENT TEMPERATURE - °C
DS009816-11

Pulse Width vs Ry Cy
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POSITIVE QUTPUT PULSE WIDTH - ns

TIMING CAPACITOR Cy - pF
DS009816-14
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Typical Performance Characteristics (continued)
——100 ns ——>
Viv J—\v 5V
toLH
Q = 1.5V
ty
2 3 1.5V
tpHL
Input Pulse 7
f =100 kHz
Amp = 3.0V
Width = 100 ns
t=t<5ns
FIGURE 1.
6
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PhySica| Dimensions inches (milimeters) unless otherwise noted

0.785
[19.94] MAX ———>

16 9
DA A A ANADA

O'OZS/quvuuvuu

R [0.64]

0.005

[0.13] e | [—
g TY?

GLASS SEALANT

0.200 ,
[5.08] = ‘
|

MAX TYP -
0.125-0.200 yp _]

[5.18-5.08]
0.080 e

[2.03] MAX = =
BOTH ENDS Ul'
0.100%0.010 ’
[2.54+0.25] 'F

16-Lead Ceramic Dual-In-Line Package (J)
Order Number 96LS02DMQB
Package Number J16A

J16A (REV L)

I 0.386-0.394 |
(9.804 - 10.00)
. 16 165 14 13 122 11 10 9
0.228-0.244 30"
(5.791 - 6.198) TP
. // ;
LEAD NO.1 /J1 2 3 4 5 6 1 8 +
IDENT 0.010 yax
(0.258)
0.150—-0.157
{3.810—3.983)
0.010-0.020 0.053-0.069
{0.254 Ga0g <> [« {1.286—1.753) 0.004—0.010
8° MAX TYP {0.102—-0.254)
ALL LEADS -
* f — —
. JE— S = [

0.008-0.010
(0.203 —0.254) | |- o

(0.406—1.270)
TYP ALL LEADS 0.008 TYRALL LERDS e .

F\f T * ? PLANE
0.014
0.050 0.014-0.020
0.016 —0.050 (C356) =1 {210} * (n.zss»n.ms;wp
0.008

10.102) {0.203) WMiBA EY H)
ALL LEAD TIPS
16-Lead Small Outline Molded Package (M)
Order Number DM96LS02M
Package Number M16A
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0.050—0.080
(1.270—2.032)

0.004—0.006

L 0.740 - 0.780 1
’ (1880-1981) (2'2—32)
m:
025020010
{(6.350£0.254)
PIN NO. 1_.
pent L L21 [3] [T [51 I8 ] [7] sl
OPTION 01 OPTION 02
0.13040.005
L-13020008 -~ pos0  lee, 49 TYP 0.300 - 0.320
| Bz Enkl \ T‘\ OPTIONAL j {7.620-8.128) |
0.145-0.200 £ ]
(3.683-5.080) {
J i l 900 4° TYP ﬁ?ésf’
(g:ggg) MIN - o 0280 :
0.125-0.150 0.030£0.015 .112)
(3.175-3.810) H (0.76220.381) MIN
0.014-0.023 0.100£0.010 +0.040
{0.356-0.584) 0.050£0.010 {2540£0.259) (03250075
P 1790 £0.258 ™ +1.016
(1.2710_Y:Po.254) (8.255 -0.381)

16-Lead Molded Dual-In-Line Package (N)
Order Number DM96LS02N
Package Number N16E

Wine—0152) "

0.026 —0.040
(0.660 —1.016)

TYP — L

0.371-0.390
{9.423-9.906) |
0.007 -0.018 0.050 +0.005
wiB—0a) | r" fznnzoaz "
TP — | [==—0.000 M TvP
M
0.250-0.370
(6.350 —9.398)
A4
6151413121110 9 A
i
(‘;ggg) 0.245-0.275
o620 6.223—6.985)
2345678
i H
DETAIL A —»=! L'l
A
PIN ND. 1 0.250 —0.370
IDENT (6.350 —9.398)
l y
L 0.015—0.019
0.381-0.482)
TYP Wi1BA (REV H)y

16-Lead Ceramic Flat Package (W)
Order Number 96LS02FMQB
Package Number W16A

PhySical Dimensions inches (milimeters) unless otherwise noted (Continued)

0.008-0.016
{0.203-0.406)

N16E (REV F)

N

DETAIL A

P

0.008 —0.012
(0.203 —0.305)
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