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CD4098B Types

CMOS Dual Monostable

Multivibrator
High-Voltage Types (20-Volt Rating}

The RCA-CD40988 dual monostable multi-
vibrator provides stable retriggerable/reset-
table one-shot operation for any fixed-volt-
age timing application.

An external resistor (Rx} and an external
capacitor (Cx)} contro! the timing for the
circuit. Adjustment of Ry and Cx provides
a wide range of output pulse widths from the
Q and O terminals. The time delay from
trigger input to output transition {trigger
propagation delay) and the time delay from
reset input to output transition {reset pro-
pagation delay) are independent of Rx and
Cx.

Leading-edge-triggering (+TR} and trailing-
edge-triggering (—TR) inputs are provided
for triggering from either edge of an input
pulse. An unused +TR input should be tied
to Vgs. An unused —TR input should be tied
to VpDD. A RESET (on low level] is provided
for immediate termination of the output
pulse or to prevent output pulses when power
is turned on. An unused RESET input should
be tied to Vpp. However, if an entire section
of the CD4098B is not used, its RESET
should be tied to Vgs. See Table I.

In normal operation the circuit triggers {ex-
tends the output puise one period} on the
application of each new trigger pulse. For
operation in the non-retriggerable mode, Q is
connected to —TR when leading-edge trig-
gering (+TR)is used or Qis connected to +TR
when trailing-edge triggering (— TR} is used.

The time period (T) for this multivibrator can
be approximated by: Tx=%RxCx for Cx =
0.01 pF. Time periods as a function of Rx
for values of Cx and Vpp are given in Fig. 8.
Values of T vary from unit to unit and as a
function of voltage, temperature, and RXCX.

The minimum value of external resistance,
Ry, is 5 k§2. The maximum value of external
capacitance, Cx, is 100 uF. Fig. 9 shows time
periods as a function of Cx for values of Rx
and VpD.

The output pulse width has variations of
+2. 5% typically, over the temperature range
of —55°C to 1256°C for Cx=1000 pF and
Rx=100 k2.

For power supply variations of 5%, the out-
put pulse width has variations of +0.5%
typically, for Vpp=10 V and 15 V and 1%
typically, for Vpp=5 V at Cx=1000 pF and
Rx=5 k2.

These types are supplied in 16-lead hermetic
dual-in-line ceramic packages (D and F
suffixes), 16-lead dual-in-line plastic pack-
age (E suffix), 16-lead ceramic flat packages
(K suffix), and in chip form (H suffix).

The CDA4098B is similar to type MC14528.

Features:
® Retriggerable/resettable capability
m Trigger and reset propagation delays
independent of Ry, Cx
Triggering from leading or trailing edge
Q and Q buffered outputs available
Separate resets
Wide range of output-pulse widths
100% tested for maximum quiescent
current at 20 V
® Maximum input current of 1 uA at
18 V over full package-temperature
range; 100 nA at 18 V and 26°C
= Naise margin (full package-temperature
range): 1VatVpp= 5V
2VatVpp=10V
25VatVpp=15V
a 5.V, 10-V, and 15-V parametric ratings
Standardized, symmatrical output
characteristics
® Meets all requirements of JEDEC
Tentative Standard No. 13A, ““Stand-
ard Specifications for Description of ‘B’
Series CMOS Devices.”

Applications:
= Pulse delay and timing
m Pulse shaping
= Astable multivibrator

MAXIMUM RATINGS, Absolute-Maximun: Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp!
{Voltages referenced to Vgg Termmal}
INPUT VOLTAGE RANGE, ALL INPUTS
DC INPUT CURRENT, ANY ONE INPUT
POWER DISStPATION PER PACKAGE (Pp)
For Ta = —40 10 +60°C {PACKAGE TYPE E)
For Tp - +60 to +85°C (PACKAGE TYPE E)
For Ta = -55 to +100°C (PACKAGE TYPES D, F, K)

For Ta = +100 to +125°C (PACKAGE TYPES D, F, K)

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)

OPERATING-TEMPERATURE RANGE (T a)
PACKAGE TYPES D, F, K, H .o
PACKAGE TYPE E . . -

STORAGE TEMPERATURE RANGE (Tgg)

LEAD TEMPERATURE [DURING SOLDERING)

At distance 1/16 * 1/32 1nch (1.58 * 0.79 mm) from case for 10 s max
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TERMINAL ASSIGNMENT

. 0510 +20V
0510 Vpp 05V
P 10 mA

. Lo 500 mW
Derate Linearly at 12 mW/°C to 200 mwW
. - P 500 mW
Derate Linearly at 12 mW/°C 1o 200 mW

100 mW

55 tn 4125°C
40 10 +85°C
65 to +150°C

+265°C

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected
so that operation is always within the following ranges:

Vpp LIMITS
CHARACTERISTIC UNITS
A\ MIN. | MAX.
Supply-Valtage Range {For Ta =
Fuil Package-Temperature - 3 18 \
Range)
5 140 -
Trigger Pulse Width ty(TR) 10 60 — ns
15 40 =
See
Reset Pulse Width tw(R) _ Dynamic Char. _
{This is a function of Cx} Chart and
Fig. 10
Trigger Rise or Fali Time
1,(TR), t{TR) 5154 — | 100 s
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CD4098B Types

TABLE ' AMBIENT TEMPERATURE [Ta)= 25 ™
CD40988 FUNCTIONAL TERMINAL CONNECTIONS i 3
Vpp TO Vgg TO INPUT PULSE | OTHER g - s
z
FUNCTION TERM. NO. TERM. NO. TO TERM. NO. |CONNECTIONS g
MONO  IMONO,,|MONO ,[MONO,, MONO,,[MONO,, MONO, [MONO,, E
Leading-Edge 1;,' :
Trigger/ 3,5 {11,13 4 12 5
Retriggerable 3 s H
Leading-Edge ;ié :
Trigger/ 3 13 4 12 5-7 11-9 ° DRAIN-TO-SOURCE VOLTAGE (Vps)—V

9007 venaas

Non-retriggerable Fig. 1 — Typical output low (sink )

Trailing-Edge current characteristics.
Trigger/ 3 13 4 12 5 1
Retriggerable AMBIENT TEMPERATURE (Ta1+25°C HITTH [T t—»
H H I
Trailing-Edge ? HHH
Trigger/ 3 13 5 1 4-6 12-10 3 e
Non-retriggerable = VOLTAGE [vggie
[ 1 13
Unused Section 5 1t 34 (12,13 H HHHH EHH
S
i
NOTES: % saas:
1. ARETRIGGERABLE ONE-SHOTMULTI- 2 A NON-RETRIGGERABLE ONE-SHOT §
VIBRATOR HAS AN OUTPUT PULSE MULTIVIBAATOR HAS A TIME PERIOD =
WIDTH WHICH 1S EXTENDED ONE FULL Tx REFERENCED FROM THE APPLI- &
3

TIME PERIOD (Ty} AFTER APPLICATION CATION OF THE FIRST TRIGGER PULSE.
OF THE LAST TRIGGER PULSE.

The minimum time between INPUT PULSE TRAIN U U U L_ °
retriggering edges (or trigger

s2cs zenivm
and retrigger edges) is 40 RETRIGGERABLE MODE PULSE WIDTH [_—‘_:W Fig. 2 — Minimum output low (sink)
per cent of (T ). {+TR MODE) current characteristics.

]
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NON-RETRIGGERABLE MODE PULSE T~ L.
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Fig. 3 — Typical output high {source}
current characteristics.
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CD4098B Types

STATIC ELECTRICAL CHARACTERISTICS

LIMITS AT INDICATED TEMPERATURES oc}
CHARAC- Values at -55, +25, +125 Apply to D, F, K, H, pkgs.
TERISTIC CONDITIONS Values at —40,+25,+85 Apply to € Pkgs. UNITS
Vo le VDD +25
v} v ovi| -85 | —a0 | +85 | +125 Min. Typ. | Max.
Quiescent — 0,5 5 1 1 30 30 — 0.02 1
Device — 0,10 10 2 2 60 60 — 0.02 2
Current — 0,15} 15 4 4 120 | 120 — 0.02 4 HA
lpp Max. - 0,20 20 20 20 600 | 660 - 0.04 20
Output Low
(Sink) 0.4 0,5 5 { 064 |0.61 }{0.42 10.36 | 0.51 1 —
Current, 0.5 0,10| 10 1.6 15 11 0.9 1.3 2.6 —
1oL Min. 75 [ois| 5| 42 | 4 |28 (24 | 341 68 | -1
Qutput High 4.6 0.5 5 —064]-061]|-0.42[-0.36[-051 -1 —
{Source) 25 0.5 5 2 {18 -13]|-115[-16] -32 -
Current, 95 0,10 10 16 |-15}|-11]-081-13 -26 —
igH Min. 135 |015] 15 1 42| 4 28 |-24|-34| 68 -
Output Volt-
age: - 0.5 5 0.05 - 0 0.05
Low-Level, — 0,10| 10 0.05 - [} 0.05
VoL Max. - 0,15 15 0.05 - 0 0.05 v
Output Volt-
age: — 0.5 5 4.95 4.95 5 —
High-Leve!, — 0101 10 9.95 9.95 10 -
VoH Min. - 0,15| 15 14.95 1495| 15 -
Input Low 0545 — 5 1.5 — - 1.5
Voltage, 1.9 — 10 3 - — 3
V”_ Max. 15,135 — 15 4 - - 4 v
Input High 0545 - 5 3.5 35 — —
Voltage, 1.9 — 10 7 7 _ _
V |y Min. 15135 - 15 1 11 _ _
input .
Current, - 018| 18 | 0.1 |01 | 1 + ~ lx10-5 101 | pA
hN Max.
utput _4
Leakage 018 lo1g| 18 | £04 |04 ] 12| #1274 - +107 7] +0.4 | pA
louT Max.

AMBIENT TEMPERATURE (Ta}=28°C

EXTERNAL RESISTANCE (Rx)—2

ass Bl 2 asE_2 4s8 Z 468
© 02 0® 0 0°

Cx=0.01 uF
)
Vpo -!\\; :- —

10V, ISV, I8V ——

2z

PULSE WIOTH (PW)—x 1

92¢5-20736

Fig. 8 — Typical external resistance vs.

pulse

width.
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Fig. 9 — Typical ex ternal capacitance vs.

pulse width.
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92CS- 268735
Fig. 6 — Typical propagation delay time vs.
load capacitance, trigger into Q
out. {All values of Cycand R )

TRANSITION TIME (1TpL JTLHI — 0%
- ™

100
LOlD CM’ACIYANCE KCL) pF
920524322

Fig. 7 — Transition time vs. toad capacitance
for Ry = 5§ k$2-10000 k$1 and
Cy = 15pF- 10000 pfF.
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Fig. 10 — Typical minimum reset pulse width
vs. external capacitance.
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DYNAMIC ELECTRICAL CHARACTERISTICS
At Ty =25°C: Input t,,t4=20 ns, C; =50 pF, R =200 kS
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TEST CONDITIONS LumMITS
CHARACTERISTIC UNITS
Ry (kQ2} | Cy (pF) |[Vpp (V) | Typ. | Max.
Trigger Propagation Delay Time 510 5 250 | 500
+TR,-TRw0 Q, Q =15 10 125 | 250 ns
10,000
tPHL 'PLH 15 100 200
Minimum Trigger Pulse Width, 510 5 70 140
215 10 30 60 ns
twH: twi 10,000 15 20 | a0
Transition Time, 510 5 100 | 200
tTLH 10,000 >15 10 50 | 100
’ 15 40 80
5 to 15 to 5 100 | 200
10000 | 10000 [ 10 50 | 100
15 40 80
510 0.01 uF 5 150 | 300 ns
tTHL 10,000 to 10 75 150
! 0.1 uF 15 65 | 130
510 0.1 uF 5 250 | 500
10.000 to 10 150 | 300
' 1 ufF 15 80 { 160
Reset Propagation Delay Time, 50 5 225 | 450
215 10 125 | 250 ns
TpHL: TPLH 10,000 16 75 | 150
5 100 | 200
15 10 40 80
156 30 60 ns
- " 5 600 | 1200
Mu:m;m Reset Pulse Width, 100 1000 10 300 | 600
w 15 250 | 500
5 25 50
0.1 uF 10 15 30 us
15 10 20
Trigger Rise or Fall Time _ _ 5 to 100
1, (TR}, t(TR) 15 - us
Pulse Width Match 5 5 10
Between Circuits in 10 10,000 10 75 15 %
Same Package 15 75 15
Input Capacitance, C)y Any Input 5 7.5 pF
AMBIENT TEMPERATURE (T, le28°C
Rx+8%a TO IMa
CL*B80yF
N

To caiculate aversge power disipation )
N for lese than 100% dty cycls

$100 = sveroge power for 100% duty cycle
"
’ -(ﬁ) P100 Where 1, = one-shot pulee widith
1Y = trigeer puls period

.. 9. For 14, » 00 41, 7 » 1000 us, Cx = 0.07 uF.
Vop "8V

» -(;3\10’.»:4-'00»#:-“«-
line on graph)

CD4098B Types

TEST CIRCUITS
Voo
Vv
INPUTS
°
vss
Vgg s wren
Fig. 12 — Qui device-current
test circuits.
T
mPurL rﬂnvurs
Vin -l b
o - IR -
Vie - -
Lom
. Vss
NoTE: .
TEST ANY CONBINATION sxcs-zream
OF INPUTS

Fig. 13 — Input-voitage test circuit.
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Voo NOTE ¢ mours
o @ MEASURE IN
° SEQUENTIALLY,
vss - YO BOTH Vpp AND Vg
- CONNECT ALL UNUSED
INPUTS TO EITHER
Yoo on VSS
92C5 27402 vss

Fig. 14 — Input leakage current test circuit.
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Fig. 11 — Average power dissipation vs. one-shot pulse width.
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CD40988B Types

APPLICATIONS
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[v. =TT,

QUTPUT PULSE

TisRy Cxy
2

T2 Rxo Cx2
xpx2

Cy 20.01uF
92CS-24256R2

Fig. 15 — Pulse delay.
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25 mA 32u
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Vss " SmA )
RESET RESET —] [—— 10 MR g BV
* T T2 e T el T2 b 1mA 053
TO ENSURE RESTART,IP::\’ RESET 02 Notw:
(NEGATIVE PULSE}AFTI VDO - :
SUPPLY VOLTAGE HAS REACHED fe—Tx—+ AN vabues e JKS:"'@ arur
ITS Vpp LEVEL. ‘oo _— Cyx rangs: 0. WF a1 uF.  gocu-2mre0
Fig. 16 — Astable multivibrator with restart after reset capability.
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Dimensions and Pad Layout for CDAa098BH

iti and
as

Dii i in par are in

The photographs and dimansions of each CMOS chip
represent a chip when it is part of the wafer. When the
waler is separated into individual chips, the angle of

are derived from the basic inch di
indicated. Grid graduations are in mils { 10—3 inch).

may vary with respsect to the chip face for
different chips. The actual dimensions of the isolated
chip, therefors, may differ stightly trom ths nominal
dimensions shown. The uses should consider a tolerance
of -3 mils to +16 mils applicable to the nominal
dimensions shown.
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