CD4098B Types

CMOS Dual Monostable
Multivibrator Features: ' I
iah. ) H ® Retriggerable/resettable capability 4 | e
High-Voltage Types (20 Voit Ratlng) = Trigger and reset propagation delays ::: L] MONO,| @
independent of Ry, Cx eseE T —1-O) r &
The RCA-CDA098B dual monostable multi- ® Triggering from leading or trailing edge
vibrator provides stable retriggerable/reset- u ( and Q buffered outputs available
table one-shot operation for any fixed-valt- W Separate resets +TR-Z _L"LQI
age timing application. ® Wide range of output-pulse widths -l MONOZ R
An external resistor (Rx] and an external = 100% tested for maximum quiescent ESET o
capacitor (Cx) contro! the timing for the current at 20 V ) —
circuit. Adjustment of Ry and Cx provides ® Maximum input current of 1 uA at TR 2
a wide range of output pulse widths from the 18 V over full package-temperature :“"_‘:‘ o ez voo
Q and O terminals. The time delay from range; 100 nA at18Vand 25 C s " v2cs- zeass
trigger input to output transition (trigger = Noise margin (full package-temperature CD40988
propagation detay) and the time delay from range): 1VatVpp= 5V Functional Diagram
reset input to output transition {reset pro- 2::’/:; gDng:”
Ea)?f'mon delay) are independent of Ry and a 5.V, 10-V, and 15-VDp2rametlic ratings
. m Standardized, symmetrical output b —|'® 16 [— Vpo
Leading-edge-triggering (+TR} and trailing- characteristics Rg:ﬁ:::i Sk
edge-triggering (—TR') inputs are provided ® Meets all requirements of JEDEC crr 4 e e 421
for triggering from either edge of an input Tentative Standard No. 13A, ““Stand- —trin—s 12 b—+TR12)
pulse. An unused +TR input should be t{ed ard Specifications for Description of B Q1 —{& 11 b = TR (20
to Vgg. An unused —TR input should be tied Series CMOS Devices.” e o r— o2
to VpD. A RESET {an law level] is provided Vss—® 99
for immediate termination of the outpul Applicatjons; TOP VIEW

puise or to prevent output pulses when power

= Pulse delay and timing
is turned on. An unused RESET input should

. TERMINALS 1,8,15 ARE
m Pulse shaping

ELECTRICALLY CONNECTED

be tied to Vpp. However, if an entire section B Astable multivibrator INTERNALLY s2cs-24 48Rt

of the CD4098B is not used, its RESET

should be tied to Vgs. See Table 1. TERMINAL ASSIGNMENT

in normal operation the circuit triggers (ex-

tends the output pulse one peried] on the MAXIMUM RATINGS, Alisolute-Maximun Values:

application of each new trigger putse. For DC SUPPLY-VOLTAGE RANGE, (V3p)

operation in the non_rEt”ggerab!e mode, G.IS {Voltages referenced to Vgg Termmal) 0510 +20 W

connected to —TR when leading-edge trig- INPUT VOLTAGE RANGE, ALL INPUTS 0510 Vpp +05 V

gering (+TR) is used or Q |s_connected to +TR DC INPUT CURRENT, ANY ONE INPUT 410 mA

when trailing-edge triggering {—TR}) is used. POWER DISSIPATION PER PACKAGE (Pp)

The time period (T) for this multivibrator can ’F:or p; = —ggao fffg ({::SE:SEETTY:;E EE! 5 S 500 mW

be roximated by: Ty=%RxCx for Cx = or Ta ~ #6010+ v ! erate Linearly at 12 mW/°C 10 200 mW
app y: IXEAEXLX X~ For Tp = -55 to +100°C (PACKAGE TYPES D, F, K} £00 mW

0.01 pF. Time periods as a function of Ry
for values of Cy and Vpp are given in Fig. 8.
Values of T vary from unit to unit and as a
function of voltage, temperature, and RXCX.

For Ta = +100 to +125°C (PACKAGE TYPES D, F. K) Derate Linearly at 12 mW/°C 10 200 mW
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE- TEMPERATURE RANGE (Al Package Types)
OPERATING-TEMPERATURE RANGE (Ta

PACKAGE TYPES D, F, K, H .o . Lo 55 tn +1256°C

100 mW

The minimum value of external resistance,

. . PACKAGE TYPEE . o . 40 10 +85°C
Rx. is 5 k& The_ maximum v_a|ue of exterlnal STORAGE TEMPERATURE RANGE (Tl 65 to +150°C
capacitance, Cx; is 100 gF. Fig. 9 shows time LEAD TEMPERATURE [DURING SOLDERING)
penods as a function of C)( for values of RX At distance 1/16 * 1732 inch (1,59 * 079 mm) froin case for 10 5 max 1265700
and Vpp.

The output pulse width has variations of -

+2 5% typically, over the temperature range
of —556°C to 125°C far Cy=1000 pF and
Ry =100 k2.

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

For power supply variations of 5%, the out- Vop LIMITS
put pulse width has variations of £0.5% CHARACTERISTIC D UNITS
typically, for Vpp=10 V and 156 V and 1% : A MIN. | MAX.
typically, for Vpp=5 V at Cx=1000 pF and Supply-Voltage Range {For TA =
Rx=5 k2. Full Package-Temperature = 3 18 \4
These types are supplied in 16-iead hermetic Range)
dual-in-line ceramic packages (D and F 5 140 -
suffixes), 16-lead dual-in-line plastic pack- Trigger Pulse Width 1,(TR) 10 60 - ns
age {E suffix), 16-tead ceramic flat packages 15 40 _
(K suffix), and in chip farm (H suffix}. See
The CD4098B is similar to type MC14528. Reset Pulse Width twi(R) Dynamic Char.

{This is a function of Cx} - Chart and -

Fig. 10
Trigger Rise or Fall Time
t (TR, t{TR) 5.151 | 100w
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CD4098B Types

TABLE ) AMBIENT TEMFERATURE [TAl= 25°C
CDA4098B FUNCTIONAL TERMINAL CONNECTEIONS ?
Vpp TO VggTO | INPUTPULSE | OTHER =% ATE 0 S00RcE YOGS Vg1 Y
z
FUNCTION TERM. NO. TERM. NO. TO TERM. NO. |CONNECTIONS g
MONO [MONO,, [MONO, IMONO,, MONO ,[MONO , MONO, JMONO,, g:
Leading-Edge % ' 1
Trigger/ 3.5 {11,13 4 12 .
Retriggerable 2 S HiH
Leading-Edge HaHE
Trigger/ 3 13 4 12 57 119 ° DHAIN-YO-SOUR‘SE VOLYAGEI[VDsl~V

20T senaas

Non-retriggerable Fig. 1 — Typical output fow fsink)

Trailing—Edge current characteristics.
Trigger/ 3 13 4 12 5 1
Retriggerable AMBIENT TEMPERATURE (14125 °C ] [
H 8! 4
Trailing-Edge B :
. ! 99
Trigger/ 3 13 5 1 4-6 1210 L i -
Non-retriggerable % 2 s T-6ATE - TO- SOURCE VOLTAGE [(vg,)-l.'sv::__::
W i 1113t
Unused Section 5 1 34 {1213 £ HH
L=}
b 8
NOTES: Z =8, X
1. ARETRIGGERABLE ONE-SHOTMULTI- 2 A NON-RETRIGGERABLE ONE-SHOT § Jsann
VIBRATOR HAS AN OUTPUT PULSE MULTIVIBRATOR HAS A TIME PERIOD =
WIDTHWHICH 1S EXTENDED ONE FULL Ty REFERENCED FROM THE APPLI- &3_ 235 aa
TIME PERIOD (T} AFTER APPLICATION CATION OF THE FIRST TRIGGER PULSE. 3 1 5”
OF THE LAST TRIGGER PULSE. 1 1
The minimum time between INPUT PULSE TRAIN —n-n-n—n— ° DRAM-TO- SOURCE VOLTAGE csvos)—v
retriggering edges (or trigger 3205 243187
a::i::rt‘?%gfe{:d)ges) is 40 ﬁgrgn;‘%%ssame MODE PULSE WIDTH __,_—‘ﬁq_ Fig. 2 — Minimum output low (sink)
2 xr current characteristies.
NON-RETRIGGERABLE MODE PULSE ~ __T =1
WIDTH [ Va—|

ORAIN-TO-SOURCE VOLTAGE [¥ps)—¥
-1 -0 -5 o
AMBIENT TEMPERATURE (Ta)*25"CHHT
IV FANNYNUENENET ST un s a i

GATE-TO-SOURCE VOLTAGE ('

(+TR MOQOE)

TIT
roa
1T

&
s

-

’ Lo

+TR Oq_
¢
>4 10w
sun v i T
-TR Al_R2 (] 1
-
31:5)0—% a
RESET :l

&

@ P
QUTPUT MIGH {SOURCE) CURRENT(L om)—maA

Ry Cx 1 :
b—O 2014)
*

9205 2432083

Fig. 3 -~ Typical output high (source}

109y
:% current characteristics.
m.
8 Ves OG

ORAIN-TO-SOURCE VOLTAGE {vpgl—V

2 Yoo 15 10 5 o
16 O———— Vpp —O 600 ARSIENT TEWERATORE {737+ 28 "c TR T

2 S T,
— O e - CE VOLTAGE (Vggle-3 Vi £
NOTE - SCHEMATIC SHOWN IS 172 OF TOTAL 3
PACKAGE. TWO SETS OF TERMINAL . s amE &
NUMBERS ARE SHOWN. TERMINAL S ALL INPUTS A 3
1,8,15 ARE ELECTRICAL LY CONNECTED PROTECTED BY o
COS/MOS PROTECTION H
INTERNALLY NETWORK 3
= o
92CM - 27628 Vss T I
1T '3
H 3
Fig. 4 — CDA4098A logic diagram. &
-} §
e
>
[
5
o

92C1-24321R2
Fig. 5 — Minimum output high (source)
current characteristics.
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CD4098B Types

STATIC ELECTRICAL CHARACTERISTICS

LIMITS AT INDICATED TEMPERATURES (°C}
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 | Vin{VoD +25
wvi | )] tv)]| -85 | —40 | +85 | 4125 |Min. | Typ. | Mex.
Quiescent - 0,5 5 1 1 30 30 - 0.02 1
Device - 0,10| 10 2 2 60 60 — 0.02 2
Current —oagl 15 [ 4 [ 4 |20 120 - [002] 4 uA
lpn Max. - 0,20]| 20 20 20 600 | 600 - 0.04 20
QOutput Low
{Sink) 04 0,5 5 064 | 061 {042 | 036 0.51 1 —
Current, 0.5 0,10| 10 1.6 15 1.1 0.9 1.3 2.6 —
I Min. 15 lo15] 156 ] a2 | a4 |28 |24 | 34168 | - | A
Qutput High 4.6 0.5 5 —0.64]-0.61]—0.42]-0.36 —0.51 -1 —
{Source) 25 05 5 2 |-18|-—13]-115[ 1 6] -3.2 -
Current, 95 0,10| 10 16|-15-111-08 |1 31 -26 —
loH Min. 135 0,15 15 -4.2 -4 28 |-24]-34| -68 -
Quiput Volt-
age: - 0,5 5 0.05 - 0 0.05
Low-Level. - 0,10| 10 0.05 - 1] 0.05
voLMax. | - |015[ 15 0.05 0 [005]
QOutput Volt-
age: — 0.5 5 495 4.95 5 —
High-Level, - 0,101 10 9.95 9.95 10 -
Vu Min. — Joas51 15 1495 1495| 15 | —
Input Low 0545 - 5 15 B- — 1.5
Valtage, 19 — 10 3 - — 3
V“_ Max. 15,135 - 15 4 - - 4 v
Input High 0545 - 5 35 35 — -
Voltage, 1.9 — 10 7 7 — _
ViyMin. [15335] ~ 15 1 1 _ _
input .
Current, — loas| 18 | o1 |00 | 1 | 1 ~ |x10-8 (201 | pA
IlN Max.
utput _a
Leakage 0,18 0,18 18 +0.4 | +0.4 +12 | #12 — |10 +0.4 1 pA
louT Max.

AMBIENT TEMPERATURE {T4}»25°C

EXTERNAL RESISTANCE (Ry)—0

IOV, ISV 18V ——

vq 10V, 15V, 1BV
Vm"V‘l.SV N

T 468 2 AGE 2 48h 2 480 2 448 Z 468 2 468
10! 1 [} 02 10® 0t (- [ 4

PULSE WIOTH(PWI—p 1

9205-20736

Fig. 8 — Typrcal extarnal resistance vs.
pulse width.
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Fig. 9 — Typical ex ternal capacitance vs.
pulse width.
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Fig. 6 — Typical propagation delay time vs.
load capacitance, trigger into Q

out. [All values of Cy and R y.)
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Fig. 7 — Transition time vs. toad capacitance
for Ry = 5 kS 10000 kSt and
Cy=15 pF-10000 pF.
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Fig. 10 — Typical minimum reset pulse width
vs. external capacitance.
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DYNAMIC ELECTRICAL CHARACTERISTICS

CD4098B Types

TESTCIRCUITS
At T4 =25°C; Input t, =20 ns, C; =50 pF, R =200 k2
¥,
TEST CONDITIONS LIMITS o
CHARACTERISTIC UNITS voo !
Ry (ki) | Cx {pF) [Vpp (V) | Typ. | Max. INPUTS
Trigger Propagation Delay Time 5 10 5 250 | 500 ves
+TR,-TR1w0 Q, Q 10.000 215 10 1256 | 250 ns
tpHL- 1PLH ' 19 100 | 200
Minimum Trigger Pulse Width, 510 5 70 | 140
=15 10 30 60 ns
twH- twi 10,000 15 20 40
Transition Time, 5 10 5 100 | 200 Vgs s
TLH 10.000 =15 10 50 | 100 Fig. 12 — Quiescent-device-current
’ 15 40 80 test circuits.
5to 15 to0 5 100 | 200
10,000 | 10,000 12 jg ng
5 1o 001 4F| 5 150 | 300 ns
Voo
tTHL 10,000 to 10 75 150 f
0.1 uF 15 65 | 130 iNeuTS | ouTAUTS
5o 0.1 uF 5 250 | 500 Vin = -
10,000 to 10 | 150 | 300 e o D
' 1 uF 15 80 { 160 e -] " .
Reset Propagation Delay Time, 5 1o L) 225 | 450 )
>15 10 125 | 250 ns , vhs
TpHL: TPLH 10,000 15 75 150 "°1;,:$’T~%!’$m'~.rlm 22c8-27441M1
5 100 | 200 _ o
15 10 40 80 Fig. 13 — Input-voltage rest circuit.
15 30 60 4
Minimum Reset Puise Width, 100 1000 156 ?gg 1620000
twR 15 250 | 500
5 25 50 v
0.1 uF 10 15 30 s T°°
15 10 20 INPULS |
Trigger Rise or Fali Time 5 to Voo -— NovE
t,(TR), t(TR) - - 15 B Hs N OIS SaceaaLon
¥ . U ves - TO BOTH Vpp AND Vg
Pulse Width Match 5 5 10 - COMECT ALL UNUSED
Between Circuits in ] 10,000 10 75 15 % Voo O Vg
Same Package 15 15 15 wics 2780z Vs
Input Capacitance, Cin Any Input 5 7.5 pF Fig. 14 — input leakage current test circuit.

LR e an s st e

ONE - SHOT PULSE WIDTH (v} —pe

T AMBIENT TEMPERATURE (T, 1e28%¢
¢ o Mxesxaroima
€« 80 pF
H A
B o T~ N
ol \te
»” —— To calculate sverge power Sissigation )

E.‘ 2} \.54, ,'% _': ‘1.{1 “,\‘L-# for less Than 10O% duty cycle: l-'—‘ L8 § —D‘
asuo‘ e \-o-l‘_’ Ly P100 = Sveregs poumie for 100% duty cycle
gl o} il Tm . l 'l I—l
.'-' o C;. \ — 14 -(7)'“”\-»-- Tm = Oht-Shot puhe width

w4l \‘;q, . ° o, Y ar 1Y = trigyer pube period
SE NE S\ 2 \‘ola: \."" \-. 09 For 1y = 800 us. 17 = 1000 us, Cx = 0.09 uF,

il — -~ S S P - - Vpp BV
8 °F “Q§ Ll Pt (208103 w + 000 W (e doried
= I trede | Vpg oSV —— e linw on graph) I I I
';' 2} ] SOV ———
® =48V 1-_ ”

m

03
S2CH - 20739

Fig. 11 — Average power dissipation vs. one-shot puise width.
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CD4098B Types

APPLICATIONS

Voo Vipo
Ry Rx2
Cxi Cx2
+TR a ! L o -Ir 1 18 14 IO——D
OUTPUT
Voo 5 MONO| Y55 —112  MONOZ
3 Yoo —{13
INPUT PULSE Ty Ry Cx
H
OUTPUT PULSE Al 2 T2 Ry Cx2
Xz
Cy 2 0.01pF
92CS-24256R2
Fig. 15 — Pulse delay.
Yoo £\ Yoo
suPeLy N7
Ryj Rx2
Cxl Cx2 15D, Tx vs. Rx
r o ™
£1.0) PRRTEIFIY 18 STREL IS Rx | ‘optAw) | 1y, 7z | VOD
s MONO) vss =112 MONO, 10 k2 1 mA 38 us
oS . 12 1 2 . Jez louTRuT v
r X V55 0.05 mA 053
25 mA 3f us
10V
RUN ¥
Voo % D D Voo °°° / 05 mA 0535
Vgs —® S.IPPI.\" SmA A
RESEY RESEY 0 M i ‘5 5V
»* o T2 T1 e T2 b 1 mA 051
TO ENSURE nes?en)r‘,lggv AESET po
(NEGATIVE PUL v - : )
SUPPLY VOLTAGE HAS REACHED f—Tx—l Al vabues. are typical. a
ITS VppLEVEL (oo L b b Cxrw 0.0001 uf 0 QA WF.  goch 2700
Fig. 16 — Astable multivibrator with restart after reset capability.
(0] o 20 30 40 50 80 70 80 9|0 9|7
| 1
78— ——'—1
70
60
50
75-83
40- {1.905-2.108)

“_ 4-10

{2388-2.59)

92CS5-35096

Dimensions and Pad Layout for CD4098BH

The photographs and dimensions of each CMOS chip
Dimensions in parentheses are in millimeters and "li;'ﬂsqntl Chiﬁ; ';h_cr; it _isdpn;l ol’rrh; mrr'r'. Whu; rhuf
. S X . wader is separated into individual chips, the angle Of
are derived .from the basic ’f'cn -drmens;]:_'ls as clgavage may vary with respect fo the chip face for
indicated. Grid graduations are in mils 10— inch). different chips. The actual di ions of the isalsted
chip, therafore, may differ slightly trom the nominal
dimensions shown. The user should consider 8 tolerance
of —3 mils to +16 mils applicable to the nominal

dimensions shown.
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