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INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHSO065

CMOS Dual Monostable

Multivibrator
High-Voitage Types {20-Volt Rating)

@ CD4098B dual monostable multi-
vibrator provides stable retriggerable/reset-
table one-shot operation for any fixed-valt-
age timing application.

An external resistor {Rx) and an external
capacitor {Cx) centrol the timing for the
circuit. Adjustment of Ry and Cy 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 Ry and
Cx.

Leading-edge-triggering (+TR) and trailing-
edge-triggering (—TR) inputs are provided
for triggering from either edge of ah 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 puises 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 pulse one period) on the
application of each new trigger putse. 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 traiting-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 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 Ry
and Vpp.

The output pulse width has variations of
12.5% typmally, over the temperature range
of —55°C to 126°C for Cx=1000 pF and
Rx=100 k§2.

For power supply variations of *5%, the out-
put pulse width has variations of *0.5%
typicatly, for Vpp=10 V and 15V and +1%
typically, for Vpp=5 V at Cx=1000 pF and
Rx=5 k§2.

Thesetypes are supplied in 16-lead hermetic
dual-in-line ceramic packages (D and F
suffixes}, 16-lead dual-in-line plastic pack-
dge (E sufflx)\and in chip form (H suffix).

The CD40983 is similar to type MC14528.

CD4098B Types

S Ry
——AA—s voo
Features: 1 eltxex)
= Retriggerable/resettabie capability R
® Trigger and reset propagation delays R P
independent of Ry, Cy e se T 3
B Triggering from leading or trailing edge
B Q and Q buffered outputs available
B Separate resets +7r-22
8 Wide range of output-pulse widths -TR l','
B 100% tested for maximum quiescent RESEY
current at 20 V
® Maximum input current of 1 uA at
18 V over full package- temperature Yoo"'6
range; 100 nA at 18 V and 25°C Vas+® k2 MXB ess
® Noise margin {full package-temperature CD4g9ss
range): 1Vat VDD= 5V Functional Diagram

2VatVpp=10V
25VatVpp=15 Vv
| 5.V, 10-V, and 15-V parametric ratings

® Standardized, symmetrical output Cxr '2' 16 |— Voo
characteristics RZ’S‘:T“: :: 3 :3 :::zc,.z,

® Meets all requirements of JEDEC +TRIN—] 4 13 [—RESET {2}
Tentative Standard No. 13B,"Stand- ~TR(N—{5 12 }—+TRi2)
ard Specifications for Description of ‘B’ i Y
Series CMOS Devices.” ves 8 5

Applications: TOP VIEW
8 Pulse delay and timing )

A TEAMINALS 1,5,15 ARE
B Pulse shaping

ELECTRICALLY CONNECTED

B Astable multivibrator INTERNALLY 92¢35-24 840R!
TERMINAL ASSIGNMENT

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (V5p)

Voltages referancedto VggTerminal) ... ittt it e ~-0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... .iiiuteiiiiriiini it aneiaanannans -0.5VtoVpp +0.5V
DCINPUT CURRENT, ANY ONE INPUT Lo it e e rarcnaaans +10mA
POWER DISSIPATION PER PACKAGE (Pp):

FOrTa = =580 40 +1000C Lottt ittt it it re i et it e et 500mW

ForTA=+1000C1to+1250C. ... oiiiini i, Darate Linearily at 12mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR TA = FULL PACKAGE-TEMPERATURE RANGE (All Package TYPeS) .. o.vevrenvenrerennns 100mwW
OPERATING-TEMPERATURE RANGE (TA) . ... i eve et iii e iiiaeiiaeaanas -559C to +125°C
STORAGE TEMPERATURE RANGE Tatghe--vennnnnn e PUDTRR -859C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/18 £ 1/32inch (1.59 £ 0.79mm) from casefor 10S Max ......oveeeernrrrnnrnss +265°C

RECOMMENDED OPERATING CONDITIONS T

For maximum rehabtllty, nominal operating conditions should be selected
so that operataon is always within the following ranges:

vV MITS
CHARACTERISTIC . DD o UNITS
Vi MIN‘-3 ‘| MAX. | -
Supply- Voltage Range (For Ta= ‘
Fult Package-Temperawre - 34 w8 Vv
Range} : ‘
5 140 -~
Trigger Pulse Width tyy(TR) 10 60 - ns
15 40 —
See
Reset Puise Width tyw(R) B Dynamic Char. _
{This is a function of Cy) Chart and
Fig. 10
Trigger Rise or Fall Time
t(TR), t(TR) U
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TABLE | AUBIENT TEMPERATURE TTAIF28°
-
CD4098B FUNCTIONAL TERMINAL CONNECTIONS i
=
(<3
Vpp TO Vgg TO INPUT PULSE OTHER z rAdeiisbaiii s
FUNCTION TERM. NO. TERM. NO. | TO TERM. NO. |CONNECTIONS i= i
. 2
MONO MONO, [MONO, MONO,, MONO[MONO, MONO, [MONO,, g
- - 2 2 1oV
{ eading-Edge B g
Trigger/ | 35 [11,13 4 12 5! H
- a
Retriggerable . 5 . Y,
Leading-Edge ‘ : ' T .
: 0 [ C
Trigger/ 3 13 4 12 5-7 119 ) DRAIN-TO-SOURCE VOLTAGE (Vps)—V sses 2emams
Non-retriggerable ’ _Fig. 1 — Typical output low (sink)
Trailing-Edge currant characteristics.
Trigger/ 3 13 4 12 5 11
Retriggerable ANBIENT TEWPERATURE (15125 °C
Trailing-Edge . H
R 1
Trigger/ 3 13 5 11 46 | 12110 K]
Non-retriggerable Loy GATE ~TO~SOURCE VOLTAGE (vgg)eis v {111
Unused Section [ 11 3,4 12,13 H
g K
NOTES: . N i o
1. A RETRIGGERABLE ONE-SHOTMULTI: 2. A NON-RETRIGGERABLE ONE-SHOT LR 83
VIBRATOR HAS AN OUTPUT PULSE - - MULTIVIBRATOR HAS A TIME PERIOD s H = =
WIDTHWHICH IS EXTENDED ONE FULL Ty REFERENCED FROM THE APPLI- N g PSS Joae <) w
TIME PERIOD Ty ) AFTER APPLICATION  CATION OF THE FIRST TRIGGER PULSE. 3 HEHn =22
OF THE LAST TRIGGER PULSE. e = <
The minimum time between INPUT PULSE TRAIN Juuuo © DRAIN- T0- SOUAGE VDLTAGE fvpa)—V g 6
retriggering edges ()or trigger ' 5288 -283i9m >
and retrigger edges} is 40 ‘ RETRIGGERABLE MODE PULSE WIDTH ﬁ . ig. 2 — Mini 7 =
per cent of (Ty). {+TR MODE} e F9. 2 = Minimum output low (sink) = E
' 7 current characteristics. 8 =
NON-RETRIGGERABLE MODEPULSE I 1___
WIDTH fe——rx—
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
{4TR MODE! ) s -0 s o
e, saes T
‘ , GATE-TO-SOURCE VOLTAGE (Vos)s-SvEFHFEFLIH ?
o H -
H &
10 4
4l o LD e E
+TR JJQ* 5 ¥
> ¢ o T
4 o8
suner RI_R2 Y H
=3
:um*O—Dc -1 3 §
RESET :l -
3
=
3

l_’ Ry Cy
3——0 2014
I—‘ * PICS- 24 320K

Fig. 3 — Typical output high (source)

I ] :
. :& - current characteristics.
] Vgg QQ

DRAIN-TO-SOURCE VOLTAGE (Vpgl—V

|§o— V) 2 Yoo : 13 10 ] []
10} — — . -
oD Ost [AMERT TEWPERATURE (Vay+ 25~ AR
3 HHHHHHHHHHHH R
OMe) GATE-10- SGOACE VOLTAGE (Vgge- & viART LI LI ?
yan =x B
NOTE - SCHEMATIC SHOWN 1S 172 OF TOTAL H H 3
PACKAGE. TWO SETS OF TERMINAL % 1 =s vl
NUMBERS ARE SHOWN. TERMINALS ALL INPUTS ARE HH [
1,8,15 ARE ELECTRICALLY CONNECTED PROTECTED BY
INTERNALLY CMOS PROTEC TION §
- NETWORK H H
92CM-27628RI Yss } 0y
{ [
Fig. 4 — CD40988 logic diagram. g
-1, g
5
a
S
2
o

$eC8-2432iR2
Fig. 5 ~ Minimum output high (source)
current characteristics.
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Jal

STATIC ELECTRICAL CHARACTERISTICS . AMBIENT TEMPERATURE (T, )=28°C
¥ 300
. ' 3
‘(r::: le?fc CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) . |UNITS| g
Vo |ViN|VDD ] 4B it |2
V) (Vi| tv}| -55 | —40 | +85 +125 | Min. Typ. | Max. x
Quiescent — 0,5 5. 1 1 30 30 — 0.02 1 g
Device - |oid[ 0] 2 2 | 60 | 60 — o002 | 2 A &
Current - J016] 185 4 "4 20120 - o002 | 4 | " §
ipp Max. - |020f 20 [ 20 | 20 [ 600 [600 | — | 0.04 | 20 g
Output Low ‘ | - o 200 40 80 80 00 120 {40
(Sink) 04 | 05 5 1064 {061 | 042 |0.36 | 0.51 1 - LOAD CAPACITANCE (C)—pF
Current, 05 1010 10| 16 {16 |11 1098 | 13| 26 | = _ Fig. 6 ~ Typical propagation delay time vo.
gL Min. 15 0,15 15 4.2 4 28 | 24 34 6.8 - A ) foad capacitence, trigger into @
Output High |46 1 05| 5 | —0.64]-0681|042]-036[<051] =1 [ — 1™ out. (All values of Cx and Ry.) -
{Source) 2.5 0,5 5 -2 [-18 [ -13{-115]-16]| -3.2 - '
Current, 9.5 010) 10 [ —16|-15)-11]-09|-1.3] —26 —
oy Min. 135 |0187 15 | 42| 4 {-28[-24 [-34] —68 -
Output Volt- | :
age: ' - 051 5 " 0.0 - 0 0.05 AMBIENT TEMPERATURE [Ty )=
Low-Level, - 0,10] 10 0.05 — 0 0.05 .
VoL Max. - 0,15} 15 0.05 - 0 0.05 v LE
Output Volt- ‘ 1. . =
age: — |os| s 495 495 | 5 | 2
High-Level, — 0,10] 10 9.95 9.95 10 — ¥
Vou Min. - 0,15] 15 1495 1495 15 - '5'
input Low [0545 | — | 5 1.5 - | - s [
Voitage, 1.9 — 10 3 ) — — 3 £
VL Max. 15,135| - 15 4 - - 4 v
Input ngh 0545 — 5 35 35 - -
Voltage, 1,9 — 10 |. 7 7 - — LOAD CAPACITANCE (CLI—oF
V4 Min. 15,135 - 15 " L - - Fig. 7 — Transition time vs. load capacitance
] for Ry = 5§ kQ-10000 kD and
nput Cx =15 pF-10000 pF.
Current, ~ {018 18 | 0.1 |00 | =1 | +1 [ — [+10-5|t0.1 | pA
||N Max,
Output : -4
Leakage 0,18 |0,18| 18 | 04 |£04 | 12| +12 ] — |x10 0.4 pA
|0UT Max. | - -
[AMBIENT TEMPERATURE (7o) -38%C 10V AMBTENT TEMPERATURE (To1028°C // ;’ E :::.N’EON:F TEMPERATURE (T4 )5 25°C
agl 2 E L ~ 33 :':E.?':;":;'mﬂ' (e 1020
l"’[ / / | o‘: sy P “_:in:_m IME (1, ), FALL (¢ s
g RO e SV T T ‘ = S
E#‘ // # < F -ﬁ:\v'l.lsv.nv—/y// / 5 F
- T Nma: : 2
E .o’: z s 4 & :: / )
o ! F E .. Ryrtooxa E - T -
= ® 2
- . = - ‘“#1 ‘..# s._lo'o_l . Ion “|°3. I“w" Juloj |nl°s| “r.o' lom — .‘amz i : a;w’ 5 :4‘:“"; : ‘.m’
PULSE WIOTH (PW)~ps PULSE WIDTH (PW) —uy EXTERNAL CAPACITANCE (Cx)—pf sacs-8738
$2C5- 20738 S2CS-20737
Fig. 8 — Typical external resistance vs. Fig. 9 — Typicel external capacitance vs. Fig. 10 — Typical minimum reset pulse width
ptilse width. puise width. vs. external capacitance.
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DYNAMIC ELECTRICAL CHARACTERISTICS

o TEST CIRCUITS
At Tp=25"C Inputt,ty=20ns, Cy=50pF, R; =200 k2
¥,
TEST CONDITIONS LIMITS Tw
CHARACTERISTIC UNITS Voo
» Ry (k$2) | Cy (pF) [Vpp V) | Typ. | Max. INPYTS
Trigger Propagation Delay Time 5 1o 5 260 | 500 vss
+TR, -TRt0 Q, Q =15 10 125 250 ns
10,000
tpHL tPLH 15 - 100 | 200
Minimum Trigger Pulse Width, 5 to 5 70 | 140
) =15 10 30 60 ns fioo)
'WH: twL 10.000 1 15 | 20| 40
Transition Time, 510 - . 5 100 | 200 ) : Vgs e srau
TLH 10.000 215 10 50 | 100 Fig. 12 — Quiescent-device-current
' 15 40 80 tast circuits.
5to 15 to 5 100 | 200
10000 | 10000 | 10 50| 100
15 40 80
0.01 yF 5 150 | 300 ns
51to Voo
tTHL 10.000 10 10 75 150 T
' ' 0.1 uf 15 65 | 130 INPUTS | | outeuts
0.1 HF 5 250 500 Yin - b=
150‘(;’00 to 10 | 150 | 300 - - - ‘—?’
' 1 uF 15 80 | 160 ME 2 " L
Reset Propagation Delay Time, 5 to 5 225 1 450 : ! § é
>15 10 125 | 250 ns : ves o8
TPHL' TPLH 10,000 15 75 150 "m‘fE“ ANY CONBINATION 9203 -2 T44IRI g s
oF INPUTS oh
5 100 | 200 ) o €5
15 10 40 80 Fig. 13 - Input-voltage test circuit. = T
15 30 | 60 oL
5 | 600 | 1200 " ©
Mir:im:m Reset Pulse Width, 100 1000 10 300 600
w 15 250 | 500
5 25 50 v
oo
0.1 uF 10 15 30 s ¢
15 10 20 INPUTS
Trigger Rise or Fall Time 5to ¥oo - NoTE
4{TR). 4{(TR) I A T O B MR REe Ol vty
: — - d W - 10 BOTH Vo AND Vg5
Puise Width Match . 5 ‘51 1@ 7 o -— COMNECT ALL UNUSED
Between Circuits in 10 10,000} 10 }. 75 | 15" % . ‘ Vop O Vs
Same Package 15 75 . 15 X azcs 2740z Vss
Input Capacitance, Cyp Any Input 51 75 pF " Fig. 14 — Input leakage current test circuit.

S

o

A mn[mrlwcuwunn-h'c h
M o RxesKxQ YO ‘ L e
8 CL*50 pF . - : :
E-u:-c*”oollo%——l 7 I i ]
S’i L o s ,.,\Go,‘\,,\\;or,.: L :
Ll d .
To catculses mm
5".' 2t \:‘b N TG LU IL"D' !:_m:;rm - ’T—hl
Egnn i ~a1 "\"‘ \.‘A: .‘.___ s P,u-m—mhlmmw&
§~E Hw N S 3 —)rm-v.- = 0A8 1By guulps wolkth l | I |
§ hE \.’q,\ % \,a '\n, Y an Y * Uiyt puis pariod
g o . -bg. O e Jar NSO | en oo o 00um, ry e 1000w - 001 4,
L Rl BN - orty
¥ o ~\‘:~\~‘ Iy P+ (3001103 40 - 000 o tas oo
= T s~k Vop m8V —-— tine on graph)
F | e | <.
PELELE L P a‘simlz “A\U" 'Wm L""’""

ONE-SHOT PULSE WIDTH (v} —ps -
Fig. 11 — Average power dissipation vs. one-shot pulise width.

S2CN- 28739
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APPLICATIONS : R
v v, 0.8 '
oo DD - Te KRyCy
e ol " o
Cxi Cxz . | T 18 40 TO 4608 RANGE
S e —] LA o _ | t e waa
] 2 Q =TR 15 .. 1@ . Ay=
+TR : 6 . :; 10— rput ) : g X
MONO 'ss — MOND
VDO_C, NO) vee s NO2 oS .
»
: 0] , |
INPUT PULSE TymRy; €
—C\—— - 'TE'L . ‘ \\c!. P . . .
outputpucse T T\ mwRye e 036 '  Ay= VARABLE
+ z
: o Cy 0.01uF ) £ PIC/ODAORATRION OB
92CS-24256R2 .
i ] ] 1
001 o008 0085 0078 o1 Cxi{nF
Fig. 15 — Pulse delay. :
o 20 w0 Pxik
Fig. 17 - K=Factor for Vpp = 12V.
Ipp. Tx v Ry
- —
Ry ipp Aved (T1+T2) Voo
; ok | - Tma 38 .
QuTRYT 1 m Ll B
C - B B B 006mA | 05
) z.sfm 32 ov
Ll
Yoo o Vop :”{ . 1 05 mA n‘s-
Vg —o SuPPLY . 5mA Im
RESET RESETY . WM 4 t sy
» T2 e T) o] T2 1 1ma 054
(NEBATIVE Pk 38) AFTER Voo, | 02 L hew ‘
L Ty AH valuss pcal.
T e e N SO T T
Fig. 16 — Astable multivibrator with restart after reset capability.
o] I0 20 30 40 50 60 70 80 90 97
. [ - ]
78—
]
75~
(1.905-2.108)

54154 102,
2388-2.590)

If"-l’ _a-10
. AD402-C.2

Fr—

+~920S-35096
Dimensions and Pad Layout for CD4098BH
Dimensions in parentheses ére in millimaters and ~ i

are derived from the basic inch dimensions as”
indicatod, Grid graduati are in mils (4073 inch).
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated



