b (LI HE DAl $9602
PACKAGE TYPES B-F-W N9602

DIGITAL 54/74 TTL SERIES

JESCRIP I HON o (Top View)
he TTL/Monostable 9602 Dual Retriggerable, Resettable
fonostable Multivibrator provides an output pulse whose
uration and accuracy is a function of external timing

16 PIN DUAL-IN-LINE (B, F PACKAGES)

amponents. The 9602 has excellent immunity to noise on ] 7] ono
e VCC and ground lines. The 9602 uses TTL inputs and
atputs for high speed and high fanout capability and is [: . 2 E]
ible with all of the Fairchild TTL famity.
3 f——dco ]
EATURES E
72ns TO = OUTPUT WIDTH RANGE E__ o <o E
RETRIGGERABLE 0 TO 100% DUTY CYCLE E o a @ :l
= 2
TTL INPUT GATING-LEADING OR TRAILING
EDGE TRIGGERING (] E]
COMPLEMENTARY TTL OUTPUTS E E
OPTIONAL RETRIGGER LOCK-OUT CAPABILITY
PULSE WIDTH COMPENSATED FOR Vgc AND eeps o]
TEMPERATURE VARIATIONS
RESETTABLE
*Pins for externsl timing
BSOLUTE MAXIMUM RATINGS (above which the
eful lite may be impaired} FLATPAK-W
orage Temperature -65°C to +150°C
mperature (Ambient} Under Bias ~55°C to +125°C
3¢ Pin Potential to Ground (See —05V10+80V E 8 vee
Note 1) ! ?
2ut Voltage (dc) (See Note 2) 0.6V 10+55V E—q ]
wt Current (See Note 2} ~30 mA to +5.0 mA
! G c» =
Ntage Applied to Output When —0.5 V to +V (¢ value
Qutput is HIGH E a co E
rrent Into Qutput When Output is LOW 50 mA ab—o
iTEs — a
The maximum Ve value of 8.0 volts is not the primary factor [ T (]
' determining the maximum Vo which may be spplied to a
number of interconnected devices. The voitage at & HIGH output [<] 1]
s spproximately 1 Ve below the Ve voltage, so the primary
limit an the Ve is that the voltage st any input may not go 7] o]
%0ve 5.5 V uniess the current is limited. This effectively limits
the system V. to spproximaetely 7.0 vaits. ono |8 L “E
Because of the input clamp diodes, excess current can be drawn
out of the inputs if the dc Input voltsge is more negative than

TOE V. The diode is d 9d 10 clamp off large negative ac
wings sssociated with fest fall times and long lines. This
Maximum rating is intended only to limit the steady state input *Pios for external timing
voitage and current.

JGIC DIAGRAM
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This Materia

SIGNETICS DUAL RETRIGGERABLE RESETTABLE MONOSTABLE MULTIVIBRATOR » S/N96

FUNCTIONAL DESCRIPTION

The 9602 dual resettable, retriggerable monostable
multivibrator has two inputs per function, one active LOW
and one active HIGH. This allows leading edge or trailing
edge triggering. The TTL inputs make triggering
independent of input transition times. When input
conditions for triggering are met, a new cycle starts and the
external capacitor is rapidly discharged and then aliowed to
charge. An input cycle time shorter than the output cycle
time will retrigger the 9602 and result in a continuous true
output. The output pulse may be terminated at any time
by connecting the reset pin to a logic level LOW. Active
putlups are provided on the outputs for good drive capability
into capacitive loads. Retriggering may be inhibited by
typing Q output to an active level LOW input or the Q out-
put to the active level HIGH input.

OPERATION RULES
® An external resistor (Rx) and external capacitor {Cx)
are required as shown in the Logic Diagram.

® The value of Rx may vary from 5.0 k{2 to 50 k2 for O
to 75°C operation. The value of Ry may vary from 5.0
KS2 to 25 kS2 for —55 to +125°C operation.

® The value of Cx may vary from O to any necessary value
available. if, however, the capacitor has leakages
approaching 3.0 uA or if stray capacitance from either
terminal to ground is more than 50 pF, the timing
equations may not represent the puise width obtained.

® The output pulse with (t) is defined as follows:
1
t=031RXCx 1+[-—
RX
Where
Ry is in k€2, Cx is in pF
tisinns
for Cx < 10° pF, see Fig. 14
® if electrolytic type capacitors are to be used, the
f ing three fige ions are r ded:

Rx

veo PN 2018
<
R < 0.8 Ry (MAX) 0

1. Use with low leakage capacitors:
The normal RC configuration can be used predictably
only if the forward capacitor leakage at 5.0 volts is
less than 3uA, and the inverse capacitor leakage at 1.0
volt is less than 6uA over the operational temperature
range.
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) o777

vec! PN 214
Cx

Ak—orminn

2. Use with high inverse leakage current el
capacitors:
The diode in this configuration prevents hig
ieakage currents through the capacitor by P
an inverse voltage across the capacitor. The u
.

g ion is not with rets
operation.
t=~0.3 RCx
Ry
Vo O——v

nNZ G

B TRTEY

3. Use to obtain extended puise widths:
This configuration can be used to obtain e
pulse widths, because of the larger timing
allowed by beta multiplication. Electrolyt
high inverse leakage currents can be used.

R<Rx (0.7) (hFE Q,) or < 2.6 MQ whic
is the lesser

Rx (min) <Ry < Rx {max) (< Ry <1
is recommended)

Q;: NPN silicon transistor with hFg requ
ments of above equations, such as 2\
or 2N5962

t=~0.3 RCx

This configuration is not recommended wit
triggerable operation.
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SIGNETICS DUAL RETRIGGERABLE RESETTABLE MONOSTABLE MULTIVIBRATOR = S/N9602

o To obtain variable puise width by remote trimming, the — I

] tollowing circuit is recommended :
| S Y e
|

Ry Ay (MIN]

PlNZHQDO—r‘{V\v“——~— A~ Ry MAX R
AB CLOSE AS POSSIBLE < Rx (MA; X
s o—mT TS e

Ve O—————

The retniyger pulse width is equal 1o the pulse width (1)
plus a delay time. For putse widths greater than 500 ns,
tw can be approximated as t Retriggering will not occur
if the retngger putse comes within = 0.3 Cx ns after the
initial tiyger putse. {i.e.. during the discharge cycie)

be kept as close to the circuit as possible to minimize

, ¢ Under any operating condition, Cx and Rx {min) must
‘ stray capacitance and reduce noise pickup.
|

¢ Input Trigger Pulse Rules. See Triggering Truth Table, Reset Operation  An overnding active LOW level is

following pages. provided on gach ovneshot By applying a LOW to the
feset, any timing cycle can be terminated or any new
cycle inhitbated untit the LOW reset input is removed.
[Pu——— [T Trigger mputs witl not produce spikes in the output
wribve — — | v ! [ when the reset 1s heid LOW.
v ev e ™
v b — v e

i I
% 15y rev
Qo

[ ————— t—te
gy | v i 1 ruust
18v v 18w s uouTRY i
i g
w ] PON. ) [P
B e i
i

voureur m\

Ve and Ground wiring should conform to good high
frequency standards so that switching transients on vee
and Ground ieads do not cause interaction between
oneshots. Use of a 0.01 to 0.1 uF bypass capacitor
between V(e and Ground located near the 9602 is
recommended

¢ The retriggerable pulse width is calculated as shown
below:

w=t+tpLH = 0.31 RXCX“*R—')*‘PLH
X

TABLE | - ELECTRICAL CHARACTERISTICS Tp = -85°C 10 1257C, Voo = 5V 110%

LaaTs CONDITIONS
0 o
SYMBOL PARAMETER -55°C +25°C L INOTE 1)
MIN MAXMIN TYP MAX|
S i SR
VoH Output HIGH Voltage 2.4 24 33 Vee = 45V gy = -0.96 mA
o | Note 2)
VoL Output LOW Voltage 0.4 02 04 Vee 4.5V, 1g; =9.92 mA
(Note 2)
Vec =55V, 1g, = 12.8 mA
Vin Input HIGH Voltage 20 1.7 Guaranteed Input HIGH
Threshold Voitage
Vie Input LOW Voltage 0.85 0.90 Guaranteed input LOW
L Threshold Voltage
[ Input LOW Current -1.6 ~11 -1.6 Yee = 5.5V, VN = 0.4V
-12 -097-1.2 Ve = 4.5V, Vin = 0.4V
'H Input HIGH Current 10 60 Veg = 5.5V, Viy =45V
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This Materia

SIGNETICS DUAL RETRIGGERABLE RESETTABLE MONOSTABLE MULTIVIBRATOR ® S/N9602

ELECTRICAL CHARACTERISTICS (Cont'd)

Tsc Short Circuit Current 25 mA Vec =55V, Voyur = 1.0V
{Note 2)
lpp Quiescent Power Supply Drain 45 38 45 45 |mA Vee = 5.0V
tpLH Negative Trigger Input 25 36 ns Vee = 5.0V
to True Output Ry =5.0 k2
Cy =0,Cy = 15pF
tPHL Negative Trigger Input 28 43 ns Vee =50V
to Complement Output Ry =6.0 kQ2
Cx =0.C = 15pF
Ymin) Minimum True Output 72 90 ns Ve = 5.0V
Pulse Width Ry =5.0k2
Minimum Complement Output 78 100 ns Cx =0,Cy = 15pF
Pulse Width
t Pulse Width 3.08 342 376 Hs Vee = 5.0V, Rx= 10 kQ,
Cx = 1000pF
CsTRAY | Maximum Allowable 50 50 50 |pF Pins 2 and 15 to Ground
Wiring Cap {Pins 2 and 14}
Ry Timing Resistor 60 25 |50 25 {50 25 |kQ
TABLE Il - ELECTRICAL CHARACTERISTICS TA=0°Cto75°C, Voo = 5V 6%,
LIMITS
SYMBOL PARAMETER 0°c +26°C +75°C UNITS C?'I::;E?)NS
MIN MAXIMIN TYP MAX|[MIN MAX
Vou Output HIGH Voitage 24 24 34 2.4 Volts | Ve =4.76 V, Igy = -0.96r
(Note 2)
VoL Output LOW Voltage 0.45 02 045 0.45| Volts | Ve = 4.75V, Ig = 11.3m/
(Note 2)
Ve = 5.25V, Igy = 12.8m/
Vin Input HIGH Voltage 19 1.8 1.65 Volts | Guaranteed Input HIGH
Threshold Voltage
ViL Input LOW Voltage 085 0.85 0.85| Volts | Guaranteed Input LOW
Threshold Voltage
TR Input LOW Current -1.6 -10 -1.6 -1.6{ mA Vee =5.25V, Vi = 0.45V
-141 -141 -141 mA Voo =4.75V, VN = 0.45V
('] Input HIGH Current 10 60 60 |uA Vee =525V, Vyy = 4.5V
Isc Short Circuit Current -36 mA Ve = 5.25V, Voyr = 1OV
(Note 2)
lpp Quiescent Power Supply Drain 52 33 50 52 ImA Ve = 5.0V, Ground Pins 1
and 2
oL Negative Trigger tnput 25 40 ns Vee =5.0v
to True Output Ry = 6.0 k2
Cx =0,C = 15pF
tPPHL Negative Trigger Input 29 48 ns Vee = 5.0v
to Complement Output Ry = 5.0k
Cx =0,C = 15pF
Ymin) Minimum True Output 72 100 ns Vee = 5.0v
Pulse Width Rx = 5.0 k§2
Minimum Complement Output 78 110 ns Cx =0,Cp = 15pF
Pulse Width
2348
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SIGNETICS DUAL RETRIGGERABLE RESETTABLE MONOSTABLE MULTIVIBRATOR a S/N9602

ELECTRICAL. CHARACTERISTICS (Cont'd)

0 Puise Width 308 342 376 ST TVEe 50V, Ry - 10 kSz,
! i Gy - 1000pF
CsTRAY Maximum Aliowable 50 50 ‘ 50 7pF ' Pins 2 and 14 to Ground
Wiring Cap, (Pins 2 and 14) I l |
Ry Timing Resistor 50 50 (5.0 E(L‘E,O, 50 JHfsz 1 -
NOTES

1 Unless otherwise noted, 10 k{2 resistor placed betwsen Pin 2 { 14) and Ve tor all tasts (o
2 Ground Pin 1 (1B) for VoL on Pin 7 {9), or tor Von on Pin 6 (10}, or for Isc On Pin 6 110). also apply niomentary ground to Pin 4 “2)
Open Pin 1 (16) for Vo an Pin 6 (10}, or for Vo on Pin 7 (9), or for Igc on Pin 7 (9)

CHARACTERISTIC CURVES

r INPUT LOAD CURRENT INPUT LEAKAGE CURRENT
VERSUS INPUT VOLTAGE VERSUS INPUT VOLTAGE

o6 —1—

[Ta-
Tas2wC

NS

/,’/‘%

—]
N
¥
a

INPUT (EAKAGE CURRENT - 8

WPUT LOAD CURRENT - ma

weur vouTace - vours et vourace - vucrs
OUTPUT CURRENT VERSUS OUTPUT CURRENT VERSUS
OUTPUT VOLTAGE (LOW STATE) OUTPUT VOLTAGE (HIGH STATE)
T T T ’
b 5650 Y om- SN B B S S ey
- S N O
Ta-128°C H H i
t - :
5 i
i tasme -
j é
© 7 - wfe
. =
h o P M o
currur vouTagt - vous ourur vourace - veurs
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SIGNETICS DUAL RETRIGGERABLE RESETTABLE MONOSTABLE MULTIVIBRATOR ® S/N9602

CHARACTERISTIC CURVES ( Cont'd)

MINIMUM PULSE WIDTH TO MINIMUM PULSE WIDTH TO
TRIGGER VERSUS TRIGGER VERSUS
AMBIENT TEMPERATURE AMBIENT TEMPERATURE
(POSITIVE EDGE TRIGGER INPUT) {NEGATIVE EDGE TRIGGER INPUT)
© T b T
e ] [ e
Rx + (T - 100
© f—— Cx = WpF “ Cx = 10lpF
: :
P - . A
P : P,
§ peor e : v
% ® 3 ; I
| q""wegaive ruise |_A"nscarive mase
. -
. .
- o ~ > - Er— m =
S a- AT TeMeERATURE ¢
MINIMUM TIME DELAY, RESET TO NORMALIZED OUTPUT PULSE WIDTH
OUTPUT VERSUS AMBIENT TEMPERATURE VERSUS AMBIENT TEMPERATURE
“ "
[T I
F e deaay ]
o | b
! P g -
§ . :
H .
; § w0
- 2 -
3 Lo dmein E
i i =
. w
- R P - - Fram— - =
1n- AN TEsEmATURE —°C R —
PULSE WIDTH VERSUS POWER DISSIPATION VERSUS
TIMING RESISTOR AMBIENT TEMPERATURE
N -
- xesey = e
“ -
T ¥ Veg-sav
z 3 —
] g | ]
1w L T
3 i e
Pl - — —t—
t / I |
. » Vec-4
e ] e
» —
: w
- - = . v - Era—— ,. =
Ry - EXTERMAL TIMING RERIETOR - (1 TA - AMBIENT TEMPERATURE - ¢
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SIGNETICS DUAL RETRIGGERABLE RESETTABLE MONOSTABLE MULTIVIBRATOR ® S/N9602

CHARACTERISTIC CURVES ( Cont’d)
NORMALIZED OUTPUT MINIMUM OUTPUT PULSE
PULSE WIDTH VERSUS WIDTH VERSUS
SUPPLY VOLTAGE AMBIENT TEMPERATURE
o — o e e
o - o
i /,A L
3 4]
; ¢
5 3
E 100 f oo
o s
= : 5o
% om — i L
s w .
P m " m w . P
Ve - surmLy vouTage - venrs n et et
NEGATIVE TRIGGER DELAY OUTPUT PULSE WIDTH VERSUS TIMING _
TIME VERSUS RESISTANCE AND CAPACITANCE FOR Cy < 103 pf
AMBIENT TEMPERATURE o ot 1w !
T ] ]
T |
I | A
i 4 (J/NTN :
g §
- :
; : e T
E ER i i
vec -0 « ’ 1ot [
e ]
E::?u w 1 + 1 ot ot t Y i |
q—'rl -% ° % ™ e * 1 e v N wd
Ta - it TesPERATORE - C e
TRIGGERING TRUTH TABLE
PIN NUMBERS j
—_ . ‘ OPERATION
5(11) 40(12) 3(13) ‘
H>L L H ‘ Trigger
!
H H->L H ! Trigger
x x L } Trigger
|

HeHIGH Voltage Level > V,

L*LOW Voltage Lovel < V)

X=Don't Care

ML = HIGH 10 LOW Voitage Level Transition
LH = LOW 10 HIGM Voltage Level Transition
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SIGNETICS DUAL RETRIGGERABLE RESETTABLE MONOSTABLE MULTIVIBRATOR ® S/N9602

SWITCHING CIRCUITS AND WAVEFORM

v [

i
7"1
5]
1
)]
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