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CD4098B Types

CMOS Dual Monostable

Multivibrator
High-Voltage Types {20-Volt Rating)

The RCA-CD4098B 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} control the timing for the
circuit. Adjustment of Rx and Cx provides
a wide range of output pulse widths from the
Q and Q 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 R¥ 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 Vpp. 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 Vsg. See Table I.

In normal operation the circuit triggers (ex-
tends the output pulse 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 Q is 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 uF. Time periods as a function of Ry
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 RXCyx.

The minimum value of external resistance,
Ry, is 5 k2. The maximum value of external
capacitance, Cx, is 100 uF. Fig. 9 shows time
periods as a function of Cx for values of Ry
and VpD.

The output pulse width has variations of
+*2.5% typlcally, over the temperature range
of —65°C to 125°C for Cx—1000 pF and
Rx=100 k.
For power supply variations of 6%, the out-
© put pulse width has variations of £0.5%
typically, for Vpp=10 V and 15 V and 1%
typicaltly, 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 flaf packages
{K suffix), and in chip form (H suffix).
The CD4098B is similar to type MC14528.

@ Standardized, symmetrical output
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Features: L ’1'“"“'
@ Retriggerable/resettable capability eyr_]
® Trigger and reset propagation delays a2

independent of Ry, Cx keser -3
® Triggering from feading or trailing edge
® Q and Q buffered outputs available
® Separate resets +1R-2
u Wide range of output-pulse widths -TR :5'
® 100% tested for maximum quiescent RESET

current at 20 V -
® Maximum input current of 1 pA at

18 V over full package-tempernture Vop*§

range; 100 nAat 18 Vand 25°C vas®s Caz MR s
= Noise margin {full package-temperature C€D4a098B

range); 1Vat VDD= 5V Functional Diagram

2VatVpp=10V
25VatVpp=16V
® 5-V, 10-V, and 15-V parametric ratings

characteristics

u Meets all requirements of JEDEC
Tentative Standard No. 13A, “Stand-
ard Specifications for Description of ‘B’
Series CMOS Devices.”
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TOP- VIEW

Applications:
8 Pulse delay and timing

1 TERMINALS 1,8,I1% ARE
® Pulse shaping

ELECTRICALLY CONNECTED

® Astable multivibrator INTERNALLY 92C$-24848R1
TERMINAL ASSIGNMENT

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, Vpp!

{Voltages referenced 10 Vgg Terminal) . . ., . . . . . 0510 420V
INPUT VOLTAGE RANGE, ALL INPUTS . -0.5t0 Vpp 105 V
DC INPUT CURRENT, ANY ONE INPUT . . . omA
POWER DISSIPATION PER PACKAGE {Pp):

For Tp = —40.to +60°C (PACKAGE TYPE E) . 500mwW

For Tp = +60 to +85°C (PACKAGE TYPEE} . . Derate Lincarly at 12 mW/oC to 200 mW

For T = -55 to ¥100°C (PACKAGE TYPES D, F, K) 500 MW

For Ta = +100 to ¥125°C (PACKAGE TYPES D, F, K) Dcvale Lmearlv al 12 mWI°C 16 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

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

PACKAGE TYPES D, F, K, H Coe e e e

PACKAGE TYPEE . . . C e e e v e
STORAGE TEMPERATURE RANGE (Ts(g)
LEAD TEMPERATURE (DURING SOLDERING}):

Atdistance 1/16 * 1/32 inch (1.59 ¥ 0.79 mm) from case far 10 s max.

100 mW

55 tn §125°C
40 to +85°C
65 10 +150°C

1265°C

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

) Vob LIMITS
CHARACTERISTIC UNITS
. v MIN. | MAX.
Supply-Voltage Range (For TA =
Full Package-Temperature - 3 18 \
Range) )
5 140 -
Trigger Pulse Width ty,(TR) 10 60 - ns
. 15 40 =
" Seg
Reset Pulse Width ty(R) _ Dynamic Char. _
(This is a function of Cx) Chart and
Fig. 10 ~
Trigger Rise or Fali Time
t,(TR), t(TR) 5-151 ~- | 100 ks
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CD4098B Types

- TABLE | TASETENT TEMPERATURE (TAT 25°
o
CD4098B FUNCTIONAL TERMINAL CONNECTIONS i
- 3
3 HHH
) Vpp 70 Vss TO INPUT PULSE OTHER g GATE-TO-SQURCE VOLYAGE [¥es)®
FUNCTION TERM. NO. TERM.NO. |TO TERM. NO. |CONNECTIONS g
MONO ., JMONO, JMoNO, [MONO, IMONO [MONO , MONO, IMONO :
1 2{MONO, 2 1 2 1 2 P
Leading-Edge i
Trigger/ 3,5 {11,13 4 12 5
Retriggerable B gaEEs
Leading-Edge 8 i H i
Trigger/ 3 13 4 12 5.7 1.9 DRAM-T0-SOURCE VOLTAGE (VDSI—V- |, .\
Non-retriggerable Fig. 1 — Typical output low Usink]
Trailing-Edge ’ current characteristics.
Trigger/ 3 13 4 12 [ 13!
Retl’iggerable AMBIENT TEMPERATURE (Tpls25°C
Trailing-Edge - :s
Trigger/ 3 13 6 1" 4.6 12-10 3
Non-retriggerable gn GATE~T0-SDURCE VOLTAGE {¥gs)+1
Unused Section 5 1 | 34 (12,13 H
NOTES: é 24412}
1. ARETRIGGERABLE ONE-SHOTMULTI- 2 A NON-RETRIGGERABLE ONE-SHOT §
VIBRATOR HAS AN OUTPUT PULSE MULTIVIBRATOR HAS A TIME PERIOD =
WIDTH WHICH IS EXTENDED ONE FULL Ty REFERENCED FROM THE APPLI- &
TIME PERIOD {Tx) AETER APPLICATION.  CATION OF THE FIRST TRIGGER PULSE. 3 H
OF THE LAST TRIGGER PULSE. H
The minimum time between INPUT PULSE TRAIN _ﬂ.ﬂ_ﬂ_I'L L DRAN~T0- SOURCE VOLTAGE (VeI —V
retriggering edges (or trigger s2cs-2emenr
and retrigger edges) is 40 RETRIGGERABLE MODE PULSE WIDTH _r‘—m Fig. 2 — Minimum output low (sink}
per cant of {Ty). {4TR MODE) . - current characteristics.
NON-REVAIGGERABLE MODE PULSE T L—
WIDTH F—Tx—q ORAM- scmcz VOLTAGE (Vp3)—
{+TR MODE} " 0 s .v
l—‘—"“‘“mznr TERPERATURE m) 2 CHHTHHT
v T
GATE-' VOLTAGE 5 ?
B0 o
£
H
5
2
]
Vw &
g
i g
3
2
l I RuCy °
:}——o 204
* 2082432008
Lus) ]_J Fig. 3 — Typical output high {source)
. :3 current characteristics.
—C | s
A %s
94 Y Voo DAAN-TO-SOURCE VOLTAE (VD)—V
. 1 O——— Vpp l ——Ost0 L
3 1
- —Oi9 &--- 1
" NOTE:SCHEMATIC SHOWN {8 1/2 OF -TOTAL an HH 3
PACKAGE. TWO SETS OF TERMINAL a1 mpUTS ARE vV e g
NUMBERS ARE SHOWN. TERMINALS B -
18,15 ARE ELECTRICALLY CONNECTED 23255%'&&'::“0« 2 r Y
INTERNALLY. NETWORK T ALY
SICH-27828M V" ﬁ
=
Fig. 4 — CD40988 logic diagram. g
5
3
3

1C8-2432187
Fig. § — Minimum output high (source)
current characteristics.
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CD4098B Types

STATIC ELECTRICAL CHARACTERISTICS

| AMBIENT TEMPERATURE (Ty)e25°C x‘ihlm“"lnmum
[ HHH

300;

PROPAGATION DELAY TINE (fpye ot pLyt =8

i HiHRHHHINY
[] 20 40 80 K00 [0 140
LOAD CAPACI'!ANCE cLI—pF
92¢5-28735
Fig. 6 — Typical propagation delay time vs.
load capacitance, trigger into Q
out. (All values of Cy and Ry.)

s o T
H it it

TRANSITION 11ME (fTHL S TLHI—~"S

LOAD CAPACITANCE (G }—pF

B205-24322
Fig. 7 — Transition time vs. load capacitance
for Ry = § kS1-10000 k2 and
Cy = 15 pF-10000 pF.

LIMITS AT iINDICATED TEMPERATURES (2C)
CHARAC- Values at -55, +25, +125 Apply to D, F, K, H, pkgl.
TERISTIC CONDITIONS i Values at —40,+25,+85 Apply to E Pkgs. UNITS
Vo |Vin|VDoD +25
) v} (V] (V)| —55 | —40 | 485 | +125 |Min. | Typ. | Max.
Quiescent — 0.5 5 1 1 30 30 — 002 | 1
Device — 0,10] 10 2 2 60 60 - 0.02 2
Current — Jo0i5] 15| 4 | 4 120120 = o002 ] a | *A
ipp Max. — |020] 20 | 20 | 20 | 600 | 600 | — | 0.04 | 20
Output Low .
{Sink} 0.4 0,5 5 1 0.64 [0.61 | 0.42 1 0.36 | 0.51 1 —
Current, 05 |0,10] 10 16 | 15 1.1 109 | 1.3 ] 26 -~
gy Min. 15 0,15 15 4.2 4 28 24 34 6.8 “dmaA
Output High 4.6 0,5 5 —0.64]-0.61]--0.42|-0.36 | -0.51] -1 —
{Source) 2.5 0.5 5 —-2 }-18]-13]|-1.15{-1.6] -3.2 —
Current, 95 lo,10] 10 | -16]-16]|-11]-09]-t3] 26 —
loH Min. 136 [015] 16 { 42| 4 [-28]-24 [-34] 68| -
Cutput Volt-
age: = 0,5 5 0.05 — 0 0.05
Low-Level. | _— 1010 10 0.05 - 0 005
Vor Max. - 0,15 15 0.05 - 0 0.05 v
Qutput Volt-
age: — los| s 4.95 495 | 5 —
High-Level, — 0,10 10 9.95 9.95 10 =
Vo Min. - Joas] 18 14.95 {1885 15 | -
Input Low ]05,4.5 — 5 1.5 — — 1.5
Voltage, 1.9 —~ 10 3 - — 3
Vi Max. 15,135 - 15 4 - - 4 v
Input High 0545 | - | & 3.5 35 | _ -
Voitage, 1,9 — 10 7 ] 7 — —
V|y Min. 16,135| - 15 1 11 - -
input ,
Current, - |o18| 18 0.1 |00 | £1 | - {105 20.1 | pA
||N Max.
Output _4
Leakage 0,18 0,18 18 0.4 | 0.4 12| 12 - 1210 104 | uA
[OUT Max.
[l AMBIENT TEMPERATURE (T4)e28°C /

AMBIENT TEMPERATURE (T4)226°C

3
~ 2o
TTTI T

x

Cx= 100
b

y

ToTTT

EXTERNAL RESISTANCE {Ryx)—0
by ek

4 q / cx-aoc,r

b.’ o/ Voo -sv —=
H Il/r/ { Jiov.isviev—
L voorsvay vm-a\uovmmv

D"! lu‘ 2 ‘“I) “:)‘: ul'o‘z uln‘t ‘“psl 4Il#

PULSE WIOTH (PW)—ps
22¢2-20736
Fig. 8 — Typical external resistance vs.
pulse width.
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AMBIENT TEMPERATURE (Tp)125°C
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$2C5-28737

Fig. 9 — Typical external capacitance vs.
pulise width.

Fig. 10 — Typical minimum reset pulse width
vs. external capacitance.
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CD4098B Types

DYNAMIC ELECTRICAL CHARACTERISTICS TEST CIRCUITS
At Ty =25°C: Input t,.tp=20 ns, Cy =60 pF, R; =200 kQ : -
CHARACTERISTIC TEST CONDITIONS LIMITS UNITS i’°
Y/
. Ry kQ) | Cx (pF) [Vpp (V) | Tye. | Max. o~ IHPUTS
Trigger Propagation Delay Time Bto 5 250 { 6500 ves
+TR,-TR10 Q,Q 10,000 215 10 126 1260 | ns
tpHL tPLH ! 15 100 | 200
Minimum Trigger Puise Width, . 510 5 70 | 140
215 10 30 60 ns 60
tWH: twe 10,000 15 2 | 40
Transition Time, : 510 § 100 | 200 Vgg - wed sreun
tTLH - : >15 10 60 | 100 Fig. 12 — Quiescent-davice-current
) 10.000 15 40 80 test circuits. '
5to 15 to 5 | 100 | 200
10,000 | 10000 | 10 50 | 100
~ 15 40 80
Bto 0.01 uF 5 150 | 300 ns
tTHL . 10,000 to 10 75 | 160 ?
: ’ DapF | 15 65 | 130 : — qumars
Bto 0.1 uF 5 2650 | 500 Vin - .
10,000 to 10 150 | 300 :‘o—- - o .—’?
! {uF 15 80 | 160 Yin 7 g Ny
Reset Propagation Delay Time, 510 S 5 225 | 450 ’ I
. 15 10 1256 | 250 ns . vss
TeHL: TPLH 10,000 15 75 | 180 ““T:?{M}'immum s2ts-2raaim
: ] 100 | 200 Fio. 13— 1 . roui
15 10 40 80 ig. 13 — Input-volitage test circuit.
15 30 60 s
. 5 600 | 1200
er:lm;m Reset Pulse Width, 100 1000 10 300 | 600
W 15 250 | 600
: 5 28 50 v
, o
otuF|. 10 15| 30 " §
15 10 20 weyLs |
Trigger Rise or Fall Time * Bto Voo pl NOTE
-— — - 100 us NEASURE INPUTS
T8 4(TR) L SOT T |EEME,
Puise Width Match ] 5 10 - - i %‘s‘,‘n‘tﬁgu"a”“
Between Circuits in 10 10,000 10 78 15 % . } Voo OR Vgs:
) Same Package 15 715 18 e2es 27402 Vss
tnput Capacitance, —C'N Any Input - 5 75 pF Fig. 14 ~ Input leakage current test circuit.

AMSIENT TENPERATURE (T, 5 28°C ~

4 o RxeSkavoiNg
g CL 80 pF
! n:-“‘i"/ I |
£ o e S N
ab \be i
AN NGNS e N O Lt e T
ggno. ~d V.\~¢’ oty LS #100 * rvoage powar for 100% ety eycie
~ o o s #o(=2)P 100 where 1y, © cne-shol pules width
R \*:’QI,\:% a. KN o N ‘(") ':--i.—u--iu
gEn’:- ~ A-x. \3.,, \_"_-.r Nie 4450 1 00008, 17 10001, C =0 pF,
» b = = ] o ot i, — 00
F it S T — P (35153 i 000, tme survee :
g T b Vo8V —-— | Geeonpeen f l }
z : <18Y L_
} H Qil,—ol d‘hw,: ;ll‘@; iiimi ‘“m 'M‘.I
ONE~$HOT PULSE WIDTH (vy) —pt 2cn-2r3e

Fig. 11— Avsrage power dissipation vs. one-shot pulse width.
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CD4098B Types
APPLICATIONS :
Voo Voo

Rx| Rx2
Cxi . Cx2

i 2 cle -TR £ LT

S\ I

4
S woNO; Vss—{12  wowop
Voo~ 3 Vpo —{13

INPUT PULSE _C\___ Ti™Rxi Cx)
~2

OUTPUT PULSE T T T2 Rya Cx2
2

e
oUTPUT

Cx 20.01pF
92CS-24266R2

Fig. 15 — Pulse delay.

Voo
SUPRLY
fpp. T v1- R
T
+TR Ry Ipp {Avg.) is) .X“' Vob
wo 7] ouTPUT 10kQ TmA sa [
005mA | 055
25mA 1fp .
0
RUN
Voo 05 ma 058
Vgg —o SmA Jin
RESET 10M0 i 1Y
* S T2je-T el T2 ke TmA 084
DENSRE RESTARTAPRLYRESET ] Noter
NEGATIVE PULSE) AFTER ¥pp - ; .
SUPPLY VOLTAGE HAS REACHED P — Allvaloms wre typical. . oTHE
IS Vpo LEVEL. ‘60 __  Cxrenge: 0000V uF100.TpF. ooy 2eni0

Fig. 16 — Astable multivibrator with restart after reset capability.
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54194 -102
(2.388-2.591)

9203-3509:‘
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Dimensions and Pad Layout for CD4098BH

The photographs and dimansions of each CMOS chip

Dimensions in parentheses are in millimeters and reprasent & chip when it is pari of the waler. When the
waler is separated into individual chips, the angle of

N PR . -

a’rahdenved ’ rom thel basic 'fmh R 3, as ge may vary with respact lo the chip face for

indicated. Grid graduations are in mils (10~ inch). diffarent chips. The-actual dimensions of the isolated
chip, therefore, may diller slightly from the nominal
dimensions shown. The usar should consider a tolerance
of —3 mils to- +16 mils applicabie to the nominal
dimensions shown.




