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CMOS Low-Po;ver
Monostable/Astable
Multivibrator

The RCA-CD4047A consists of a gatable
astable multivibrator with logic techniques
incorporated to permit positive or negative
edge-triggered monostable multivibrator
action with retriggering and external count-
ing options.

Inputs include +TRIGGER, -TRIGGER,
ASTABLE, ASTABLE, RETRIGGER, and
EXTERNAL RESET. Buffered outputs are
Q, Q, and OSCILLATOR. In all modes of
operation an external capacitor must be con-
nected between C-Timing and RC-Common
terminals, and an external resistor must be
connected between the R-Timing and RC-
Common terminals.

Astable operation is enabled by a high level
on the ASTABLE input. The period of the
square wave at the Q and Q OQutputs in this
mode of operation is a function of the ex-
ternal components employed. “True” input
pulses on the ASTABLE input or “Com-
plement” pulses on the ASTABLE input
allow the circuit to be used as a gatable
multivibrator. The OSCILLATOR output
period will be half of the Q terminal cutput
in the astable mode. However, a 50% duty
cycle is not guaranteed at this output.

in the monostable mode, positive-edge
triggering is accomplished by application of
a leading-edge pulse to the +TRIGGER
input and a low level to the ~TRIGGER
input. For negative-edge triggering, a trailing-
edge pulse is applied to the —TRIGGER and
a high level is applied to the +TRIGGER.
Input pulses may be of any duration relative
to the output pulse. The muitivibrator can
be retriggered {on the leading edge only) by
applying a common pulse to both the
RETRIGGER and +TRIGGER inputs. In
this mode the output pulse remains high as
long as the RETRIGGER input s high, with or
without transitions.

An external countdown option can be imple-
mented by coupling “Q” to an external

These types are supplied in 14-lead hermetic
dual-in-line ceramic packages (D and F
suffixes), 14-lead dual-in-line plastic pack-
ages (E suffix), 14-lead ceramigc fiat pack-
ages (K suffix), and in chip form (H suffix).

Features:

® Low power consumption: special
COS/MOS oscillator configuration

W Monostable {one-shot) or astable
(free-running) operation

® True and complemented buffered
outputs

® Only one external R and C required

B Quiescant current specified to 15V

B Maximum input leakage current of
1 pA at 15 V (full package-temparature
range)

B 1.V noise margin {full package-tempar-
ature range)

Monostable Multivibrator Features:

W Positive- or negative-edge trigger

® Output pulse width independent of
trigger pulse duration

R Retriggerable option for pulse width
expansion

® L ong pulse widths possible using small
RC components by means of external
counter provision

M Fast recovery time essentially independent
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CD4047A
Terminal Disgram

Astable Multivibrator Features:

® Free-running or gatable operating modas

% 50% duty cycle

| QOscillator output available

W Good astable frequency stability:
Frequency deviation:

=12% +0.03%/°C @ 100 kHz
=10.5% + 0.015%/°C @ 10 kHz
(circuits ""trimmed”’ to frequency
Vpp = 10 V £ 10%)
Applications :
Digital equipment where low-power dlsslpa-

tion and/or high noise immunity are primary
design requiraments:

of pulse width B Envelope detection
B Puylse-width accuracy maintained at duty ® Frequency multiplication
cycles approaching 100% ® Frequency division
n ® Frequency discriminators
c B Timing circuits
C-TIMING —YIMmG % Time-delay applications
:—— —Co_won \ T Toscntanon our |

Fig. 1~ CD4047A lagic black disgram.
MAXIMUM RATINGS, Absolute-Maximum Values:

“N" counter and resetting the counter with STORAGE-TEMPERATURE RANGE L N . . =65 to +150°C
the trigger pulse. The counter output pulse is OPERATING-TEMPERATURE RANGE (Ta):
fed back to the ASTABLE input and has a PACKAGETYPESD,F,KH . . ... ...... € e e e e s e e e ar e . -55to +1256°C
duration equal to N times the period of the PACKAGETYPEE . . . . . . . it v ittt it e i e n e e e -40to +85°C
multivibrator, DC SUPPLY-VOLTAGE RANGE, (Vpp)
A high level on the EXTERNAL RESET (Voitages referanced to Vgg Tarminall: . . o v v vt ve e e ieerennnnnnnnss =05t +18 V
input assures no output pulse during an POWER DISSIPATION PER PACKAGE (PD) .
"“ON" power condition. This input can also FOR Ta=-40 to +60 °C(PACKAGETYPEE) .....on.un.. ‘e ) e 500 mW
be activated to terminate the output pulse at FOR Tp=+60 to +85 q {(PACKAGE TYPE E) Derate Llnearlv nt 12 le C to 200 mW
any time.In the monostable mode, a high- FORT, =-55t0 +100°C(PACKAGE TYPES DL FLK) « v v v v v v e v e e v ne e e . 500 mwW
level or power-on reset pulse, must be FOR Ty = +100 10 +125°C (PACKAGE TYPES D,F,K) . . . . . Derate Linearly at 12 mW/°C to 200 mW
applied to the EXTERNAL RESET when- DEVICE DISSIPATION PER OUTPUT TRANSISTOR
ever VDD is applied. FOR Ta= FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES) . « v . . ... . 100 mW
INPUT VOLTAGE RANGE,ALLINPUTS . . ... . tereseerasanas Jeas =085toVpp+0S V
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £1/32 inch (1.59 £0.79 mm) from case for 10 S max. . ., » .0 . ... . . 4265°%C
5§79
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RECOMMENDED OPERATING CONDITIONS at Ta= 25°C, Except &s Noted.
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:

EHT TENPERATURE (Ta1v

1 OF Vgg1-0.3 %/t

23°C
AL TEMPERATURE COEFFICIENT AT ALL VALUES

i
1
LIMITS H
D F K H E UN'Ts E JATE VOLTAGE [vgsla ia y
CHARACTERISTIC VDD | Packages Package § ,
Min. | Max. | Min. | Max. 3 1oV
Supply-Voltage Range (For Ta=Full 3 12 3 12 ) §
Package- Temperature Range) I3 XK
Input Pulse Width, ty 5 1000 - 1300 - T 5
(Any 'npu‘) 10 4m —_ Gm - ns DRATN-TO- SOURCE VOLTAGE iVpgl—Y
. ES-T1208
Trigger, Retrigger 5 — 15 — 15 us Fig. 2 — Typlcal autput nchannel drain
Rise or Fall Time, t, , t 10 - 5 - 5 characteristics for Q and Q buffers.
e e eSr o s wwcus
H w OF Vgg*=03 %/°C
13 EAMMIEANRAAEERRAEE
k3 o= e H
STATIC ELECTRICAL CHARACTERISTICS 5 e VTASE tUgghe 15
Limits at Indicated T o g !
Conditions ndica ‘amperatures {°C) :
D, F, K, H Packages E  Package H
Characteristics Units g e
Vo | VINI VDD| g5t —*25 14125 | a0f—122 | g5 iH X
(V) | (V)] (V) Typ.| Limit Typ.{ Limit v #2___ Ll t
Quiescant Devica | = | —| 5 | 5 |0.08] 5 | 300 |50]0.1] 50 | 700 S RHHT M IR
Current I_ Max. | — | —| 10 [ 10 |0.05] 10 | 600 [100]0.2| 100 [1400] pA A0 AGURCE YOLTATE ORI ez
~ {115 ]s0] 1 | 50 |2000[500] 5 | 500 [5000 Fig. 3~ Minimum output n-channel drain
characteristics for Q and Q buffers..
Qutput Voltage: -15 5 0 Typ.; 0.05 Max.
Low-Lavel,
VoL — 110} 10 0 Typ.; 0.05 Max.
V ORAIN-T0- SCUACE VOLTAGE vpsi—V
High Level -—101] 65 4.95 Min.; 5 Typ. V. T— .
VOH - Jol10 9.95 Min., 10 Typ. YA WLES OF Vea <03 K/ st i
Noise Immunity: 42| — | 5 1.5 Min.; 2.26 Typ. 5
Inputs Low, - 5
VNL g ! -1|10 3 Min,; 4.5 Typ. v o L E
Inputs High 08| —-1| 5 1.5 Min.; 2.25 Typ. ) 3
VNH T ] -] 10 3 Min., 4.5 Typ. &
Noise Margin: 45 5 1 Min. ot
Inputs Low, 23
VML 9 10 1 Min. v it ity *
Inputs High, 0.5 5 1 Min. = .
9243-21%49
VNMH 1 10 1 Min. Fig. 4. — Typical output p-channel  drain
Output Drive characteristics for Q and Q buffers.
Current:
(ngér%’?#etlputs) 0.5 - 5 0.5 0.8 0.4 0.28{0.34 0.8]0.28 0.23 DRAIN-TO- SOURCE YOLTASE Ivpsl—V
{Sink), T TERETRE T TS T ;v-'ﬁ X
IpN Min. - mA T e oEs PF Va3 ws e FEEH 3 ?
05| — |10 125) 2| 1] 07]oss|2 |07 )08 H I i
p-Channel 45| - | 5 |o5}08 |-04]028034|08]0.28]0.23 - XX i
{Source): HE <
IoP Min, 95! - |10 }1.26 2| -1 |.0.7|08s} -2|-0.7|-08 2 F
Input Leakage Any Input 5 2
Current, _l~11s 1072 Typ., 21 Max. A ¢
hihH : i
b s ot
RS-0
Fig. 5§ — Minj tput p-channel drain
characteristics for Q and Q buffers.
580
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DYNAMIC ELECTRICAL CHARACTERISTICS at Ty = 25°C, Input t,,tg=20ns, C__=15pF,

}t AMBIENT TENPERATURE (Ta}i25%¢C
|_TYPICAL TRUR COEFFICRNT AT A LUES OF Yooe03 %/
Ry = 200 k§2 K HH
H
LIMITS g
conpimons | A KH £ 5
CHARACTERISTICS Packages Package UNITS g
VDD | pin. | TvP. [MAX. MIN.| TYP. IMAX, g
(Voits) 5 200
. + 3 HE i
Propagation Delay Timae: g i bt
tpHL - tPLH 5 — 1200|400 | — | 200 ] 5850 PR e T G :'i‘:o”“‘m_“ﬁ %
] _ 9208-2u439
xg?é.eb/:tmb ° 10 _ 100 | 200 _ 100 | 275 Fig. 6 — Typical low-to-high lavel propagation
delay_ time vs load capacitance for @
Astable m 5 - 550 | 900 - 550 | 1200 and Q buffers. :
to Q, 6 10 —- 250 | 500 - 250 | 650 ﬂr‘-‘::.r v&”&c‘t‘%‘d’v‘#ﬂi WLUES 0F Vp0-0d %/

. . 5 — | 700 [1200| — { 700 | 1600 : B e T
+Trigger, —Trigger ns 1 EHH S
t0QQ 10 | — |300]600]| - | 300]| 800 H Hi: i

e 2 ]
- - < 5 Fras -
+Trigger, Retrigger 5 300 | 600 300 | 800 y 50 i {hinse el
100, Q 10 [ - {175|300| — | 176 400 3
External Reset 5 — [300}600) — |300) 800 i
1003 10 - [ 126] 250| - | 125 350 SR
Transition Time: B _ 75 | 125 _ 75 | 150 Loan K~
THL . 'TLH Fig. 7 — Typical transition time vs load capa-
Q,8 10 — | 46| 75 - 45 | 100 ns citance for Q and Q buffers.
Osc. Out 5 — | 75(150) — | 75180 1. Astahle Made Design Information
10 — | 45| 100 - 45 | 130 A. \L;ni't-t?-Unit Transfer-Voltage
ariations. .
Minimum Input Pulse 5 — [ 500] 1000 — | 500 1300 ns The following analysis presents worst-
Width (any input), ty" 10 — | 200| a00}f - | 200] 600 case variations from unit to unit as a
: function of transfervoltage (VTR)
. . 5 - - 15| - -1 16 shift (33%—67% Vpp) for free-
+Trigger, Retrigger I3 . f
Rise & Fall Time, t; , t§ 10 ” _ 5 _ _ 5 running {astable) operation.
Average Input Any _ _ 1 _ F ——rs iy
Capacitance, C| Input 5 5 P

TeraLio.J A2 L2

]

228 -20027

* Input pulse widths below the minimum specified may cause maifunction of the unit.
See Application Note ICAN - 6230

CD4047A FUNCTIONAL TERMINAL CONNECTIONS

Fig. 8 — Astabla mode waveforms.
NOTE: IN ALL CASES EXTERNAL RESISTOR BETWEEN TERMINALS 2 AND 34

EXTERNAL CAPACITOR BETWEEN TERMINALS 1 AND 34 VTR
ty=—RCIn
+
TERMINAL CONNECTIONS | output |outpuT PERIOD Voo * VTR
FUNCTION INPUT | PULSE OR - Voo - VTR
TOVpp| TOVss | PULSE | FROM | PULSE WIDTH t2=~RCIn == —"—
Astable Multivibrator: ta=2(tg+tg)
Free Running 456,14 | 7,89,12 - 10,11,13 {ta(10,11)=4.40 RC (VTR)(Vpp — VTR):
True Gating 4,6,14 789,12 6 10,11,13 | ta(13}=2.20 RC =-2RCIn = -
Complement Gating 614 |578912| 4 [10,11,13 (Vpp +VTRN2Vpp ~ VTR)
Monostable Muitivibrator: Typ: Vyg=05Vpp t4=440RC
Positive-Edge Trigger 414 1567912 8 10,11 Min: Vyg=033Vpp tp=4.62RC
Negative-Edge Trigger 4814 | 579,12 8 10,11 |tm(10,11)=2.48 RC Max: Vyp=0.67Vpp ta=4.62RC
Retriggerable 4,14 5679 | 812 | 10,11 A
External Countdown® 14 [55789,12] - 10,11 thus if fta = 4.40 RC| is used, the maximum

* Input Puise to Reset of External Counting Chip External Counting Chip Output To Terminai 4 A Sey Text.

variation will be (+5.0%,—0.0%).
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astane (3)

isTaBLE - 9> g
- ]
.mc«u% §
-nwun%- E
i
voo (B~ g
wo; = [ L= 00 s
* I:D,UV! PAOTECTED BY o 0] ° RS -Deay
€SISTOR - DIODE KETwORK {— Fr2
I
Yoo s o Fig. 10 — Typical Q-and-Q-period accurscy
Y 3 W vs supply voltage (high frequency).
o e o morccron AP0V TONMIL 3 vont st oy g
RO vaLTAGE THiAge EXTAL HANOLING PRICAUTIONS A
Fig. 9 - CD4047A logic diagram. o
g
3
4
B. Variations Dus to Vpp and Temperature Vpp and temperature. Typical variations g
Changes are presented in graphical form in Figs.
In addition to variations from unit to 10 to 20 with 10 V as reference for
unit, the astable period may vary as a voltage variation curves and 25°C as SUPPLY VOLTASE Vool —¥ axeszuar
function of frequency with respect to reference for temperature variation curves,
Fig. 11 — Typical Q-and-G-period muracy B
vs supply voltage (medi: )
[ 9 Ausient rERPERATURE (T, 1 57T
H] ASTABLE MOOE
B :i, 1 |-
g o
] g
o b e
i
o g ol SUPPLY VOLTAGE (Vj5) 18V HO% /
& ¢ [ / /
g E » 10VE 0%
g 2 %4
3 L1 = Vi
g s L v tion
"""" ___l:‘o;. |nl°°| L I;|L ||:(=| u:o; -|l|°.- “‘les._. n: .
SUPPLY YOLTAGE Voo rcsnes SUPPLY VOLTAGE {Vppl—s ¥ sees-auas FREQUEKCY (f)—Hy aics-na0
Fig. 12 — Typical Q-and-Q.period sccurscy Fig.-13 ~ Typical Q-end-&- period accuracy Fig. 14 — Typical Q-and 8-period accurscy
vs supply voltage (low frequancy). vs supply voltage (very low frequency}. vs frequency for Vpp variation

of *10% from value indicated.

g cyaila AREIENT “‘_H?!MT\I“ TAT*25C
ASTAMLE W

& 4] AsTASCE oK
]

X

i 7
t
37 a
g ) ]
5 72 . .
a o
TH =
5 °H 1 P T
[i]¢c oD |
-H _kief oF Kol V|
30 00[4T| 8
g o 11750 ool a7 | io |
-2jf’s 101 106[220] §
g b 1o | iod 220[ 10|
SUPPLY VOLTAGE (Ypp)—V L - = ! &
(2 3265-Bads SUPRLY VOLTAGE (¥oq) wcs-pean 58T -3 5 e85 725 43 863 485 08 e2a
Fig. 18 ~ Typical oscillator-output-period Flg. 16 — Typical oscillator-output-period AMBENT TEMPERATURE (To)—C sxcs-amar
accuracy vs supply voltage (high accuracy vs supply voltage Fig 17 — Typical Q- snd G-pallod accumcy
frequency), {medium frequancy) . v tamp v,
582
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AMBIENT TEMPERATURE (Ta)—°C szcs -eaa
Fig. 18 — Typical O- and Q-period accuracy
vs temparature (high frequency).

1. Monostable Mode Design information
The following analysis presents worst-
case variations from unit to unit as a
function of transfer-voltage (VR) shift
{33% — 67% Vpp! for one-shot {mono-
stable) operation.

thlun.!_n__-n_—.
remeag s J 2l frebegl

TemaaL o J '™ u o s 5

92¢s- 20020

Fig. 21 — Monostable waveforms.

VTR
ty"= —RC In
ty = {ty" + )

(VTRr) (Vpp — VTR)
i1 = —RC In TR Vpp — VTR

where tyy = Monostable mode pulse width.
Values for tys are as follows:

Typ: VTR =0.5 VDD = 2.48 RC
Min: VTR =0.33 VDD ™M= 271 RC
Max. Vyg =0.87 Vpp ty =248 RC

Thus if [t = 2.48 RC| is used, the maximum
variation will be (+9.3%, —0.0%).

Note:
In the astable mode, the first positive half
cycle has a duration of Tpq; succeeding
durations are ta/2.

In addition to variations from unit to unit,
the monostable pulse width may vary as a
function of frequency with raspect to Vbo
and temperature. These variations are
presented in graphical form in Fig. 22 to 27
with 10 V as reference for voltage-variation
curves and 25°C as reference for temper-
ature-variation curves,

1 +4[ ASTABLE MODE [BRES 3o i ne 2 outs sasee HE
ASTASLE WOOE 03 renasools | nsda sy N
pebbyigns » 4
I L. L e Te LS
8 g 2 1 A’?}é
£ 2 -
o 5 7 o
£ T T o= ST
H 3 . o +
+3 I T H
. £ i : :
* S saawan
5, £ g
& el
5 ey [ L
g 3 e i XHz
s ot nen
§ o s [0
43 T 20
g 5= T 1 20 [160 229] 10
feiasas: T . HEE 2 | 000 2200300
HH T mEumimsansaman; TR 25 +a5 <63 o83 08 <23
38T S35 w8 w8 928 +aS 83 sa8 08 ei28

AMMENT TEMPERATURE (TAl—"C acs-paes

Fig. 19 ~ Typical oscillator-period accuracy

Imedi £ }

[AMBIENT TEMPERATURE (Tp1+23°C
MONOSTABLE MODE

e
I =

H PULSE-WIGTH ACCURACY FOR Q AND U~ PER CENT

SUPPLY VOLTAGE (Vppt—V sacsaun

Fig. 22 — Typical Q- and 6-pulse—width
accuracy vs supply voltage
{tyq =15, 60, 120 Jis).

AMBHNT TEMPERATURE {Tg}le25°C
| NOHOSTARLE 4OOE

¥2¢5- 21430

Fig. 24 — Typical Q- and T-pulse-width
accuracy vs supply voltage
(tyy == 100 ms).

' |MonosTARLE woDE
8
€
t A
|
©
°
5 D
5 T
i °He HHHE
g § TV e A oo
2 a5 1 as | F KRV
£ HA + 18 1 100] &7 {5,
: i IR
% + HHRHHH
é iaREnsn IB R
HHHHRHHH
+ HHH tH
B LR R 3 e43 <63 e83 o6 +izS
AMBIENT TEUPERATURE (Tol—"C scs-pass

Fig. 26 — Typical Q and Q puise-width
accuracy vs temperature
(high frequency).

CD4047A Types

5 ASTASLE WOOE
3
§5 s A P
|
-]
8 “hovfe
;i
HHR
H e
- <\
s RS
g aranasas:
-53 -38 - * +25 143 63

AMBIENT TEMPERATURE (TAt—"¢C

Fig. 20 — Typical osciliator-period accuracy
vs temp (high freq v)

FESTEERIE AMBIENT TERPERATURE (TATY289C]
i HIHUONOSTANLE WODE

s 0 ]
SUPPLY VOLTAGE (Vppl—V aresausz
Fig. 23 - Typical Q- and Q-pulse-width
accuracy vs supply voltage
ftyy=0.5, 1, 10 ms}.

AMBIENT TEMPERATURE {Ta 1:25°C
UQNOSTABLE MODE

G AND G-PULSE-WIDTH ACCURACY — PER CENT

BRA8R
/ SUPPLY YOLTAGE {vpp* 13 V210N
. SvE10%
= \K OvIigs
[-R440] I
(+] IIII;I BT AT SN ET] lllllllll 1 111
w0 W' 0! w0t ! 16 W . e
G AND T -PULSE WHOTH— SECONOS
2¢3-21391

Fig. 25 ~ Typical Q- and G pulse-width
accuracy vs Q and Q pulse width
for a variation of ¥ 10% from
valua indicated.

| RONOSTABLE WOOE HH

o7

T35 <38 a8 8 28 vas 163 183 408 w28

AMBIENT TEMPERATURE (Tal-~C s2cs-2s4

Fig. 27 - Typical Q and G pulse-width
accuracy range vs temperature,
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H1. Retrigger Mode Operation Vi. Power Consumption O FasTABLE MOOE
The CD4047A can be used in the In the standby mode (Monostable or O St
retrigger mode to extend the output- Astable), power dissipation will be a i o'E
puise duration, or to compare the fre- function of leskage current in the e[ ) /
quency of an input signal with that of circuit, as shown in the static electrical 3 o
the internal oscillator. In the retrigger characteristics. For dynamic operation, N / /
mode the input pulse is applied to the power needed to charge the external ) M (-5
terminals 8 and 12, and the output is timing capacitor C Is given by the R (,/-\"Vg ©
taken from terminat 10 or 11. As shown following formulae: §n. P oA
in Fig. 28, normal monostable action is *PE '
obtained when one retrigger pulse is -
applied. Extended pulse duration is Astable Mode: P = 2.CV2f. (Output at 'ow e i P ..:(s' “:‘
obtained when more than one pulss is termlnalzNo. 13) QOR T FREQUENCY {1)—Hy siesany
applied. For two input puises, tpe=ty’ f— 4CV| I‘z (O;.l(t)putdat1 Fig. 30 — Power dissipation vs output
+ t1 + 2t5. For more than two pulses, erminal Nos. 10 and 11) fraquncy (Vpp = 6 V).
tge (@ OUTPUT), terminates at some M )
variable time, tp, after the termination onostable Mode:
of the last retrigger pulss, tp is variable P = {2.9CV?2) (Duty Cycle)
because tRE (Q OUTPUT) terminates T
after the second positive edge of the S wvpgiviov
oscillator output appears at flip-flop 4 o
{see Fig. 8). (Output at terminal 19
Nos. 10 and 11) % [
“0'E
1V. External Counter Option § I .
Time t)q can be extended by any a- ;Ho,: G,e" o we 4
mount with the use of external countin L : g f < g~
circuitry. Advantages include digitallg The circuit is designed sa that most of g, /4/14
controlled pulse duration, small timing the total power is consumed. in the g 5
capacitors for long time periods, and external components. In practice, the o F
extremely fast recovery time. A typical lower the values of frequency and X T A
implementation is shown in Fig. 20, voltage used, the closer the actual power don G Fnsauencr ey 0 ©
dissipation will be to the calculated ses-203

V.

The pulse duration at the output is

taxr = (N=1){ta) + (tpg + tA/2)
where text= Pulse duration of the cir-
cuitry, and N is the number of counts
used.

Timing-Componant Limitations

The capacitor used in the circuit should
be non-polarized and have low leakageli.e.
the parallel resistance of the capacitor
should be an order of magnitude greater
than the external resistor used). There is
no upper or lower limit for either R or C
value to maintain oscillation,

However, in consideration of accuracy, C
must be much larger than the inherent
stray capacitance in the system {unless
this capacitance can be measured and
taken into account). R must be much
larger than the CMOS “ON" resistance in
series with it, which typically is hundreds
of ohms. In addition, with very large
values of R, some short-term instability
with respect to time may be noted.

The recommended values for these
components to maintain agreement with
previously calculated formulas without
trimming should be:

C2100pF, up to any practical value, for
astable modes;

C 2 1000 pF, up to any practical value
for monostable modes.

10k <R <1 MQ

value,

Because the power dissipation does not
depend on R, a design for minimum
power dissipation would be a small
value of C. The value of R would
depend on the desired period {within
the limitations discussed above). Ses
Figs. 30-32 for typical power con-
sumption in astable mode.

e QUT
INPYT ll
PULSE 1
EXT Jo-

92C$~-20030R2

Fig. 28 — Implementation of axternal
counter option.

Fig. 31 — Power dissipation vs output

frequency (Vpp =10 V),

POWER DISSIPATION (Fp)~—puW
T |n(| T TTTT

AS WOOE
SUPPLY YOLTAGE {Vpo)vI3V

TABLE

0 RS

S SA A

| S

»
LA

TN T SR NT] BENT AT ST B T I T

[

? o el et ot e e
QOR & FREQUENCY LIV —H:
2Cs-A0e

Fig. 32 - Powsr dissipation vs output

frequency ( Vpp=15V)

+ TRIGGER
rmracse Jl UM HRIpip RS )
05 QuTPUT
ESA i I 0 Y 1 Y [ (Y
Q outPuT
femal o Jhe L e L J e
fo-s
!zCstn

Fig. 29 — Retrigger-mods waveforms.
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Dimensional Qutlines

Dual-In-Line Welded-Seal Ceramic Packages

@ (D) SUFFIX {JEDEC MO-001-AD) (D) SUFFIX (JEDEC MO-001-AE}
i 14-Lead Dual-In-Line Welded-Seat 16-Lead Dual-In-Line Welded-Seal
¥ Caramic Package Ceramic Package
Ty ) ILLIMET|
t Isvusm INCHES NoTE |MILLIMETERS
MIN. | MAX. MIN. MAX.
) L SYMBOL INCHES NOTE MILLIMETERS
MIN. | maX. MIN. | MAX. A 0.120 | 0.160 3.05 4.06
t A 0.120 | 0.160 3.06 4.08 Ay 0.020 | 0.065 0.5t 1.65
:‘ ::‘: :g ::6 ;; 8 | 0014 | 0.020 0.356 | 0.508
’41 ulu A:n , 8 0060 | 0088 127 1:‘ By 0.035 | 0.085 0.89 1.66
— =¥ e T 0.008 | 0012 1 | o206 | o304 ¢ |[oo08 | 0.012 v 0204 | 0.304
[ f f f o 0745 | 0770 1893 | 1956 D | 0746 | 0.785 18.93 | 19.93
“OTYOM VIEW & o E 0.300 | 0.326 7.82 8.25 E 0.300 | 0.325 7.62 8.25
L Uﬂu —_— | Er ] o240 | 0260 s | seo E; | 0240 | 0.260 810 | 660
s, a L] 0.100 TP 2 2.54 TP
A 0.300 TP 2,3 7627TP ey 0.100 TP 2 254 7P
NOTES: L 0.126 | 0.150 3.18 381 L7 0.300 TP 2,3 7.627TP
Refer to Rules for Di i (JEDEC Publication No. 95} L 0.000 | 0.030 0.000 | o076
for Axial Lead Product Outlines. az PR T +T5 T L 10125 | 0.150 318 | 381
1. When this device is supplied solder-dipped, the d lead N < 5 L, | 0,000 | 0.030 0.000 | 0.76
thickness (narrow portion) will not exceed 0.013" {0.33 mm). ¥ 4 a ® 159 2 ® prr)
2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at N1 o 6 0
gauge plane with maximum material condition-and unit installed. [} 0.050 | 0.085 .27 2.15 N 16 5 16
3. e, applies in zone Ly when unit installed. s 0.065 0.090 1.66 228 Ny o] [ 0
4. a applies to spread leads prior to installation.
5. N is the maximum quantity of lead positions. * 1Rz 01 0.050 | 0.085 1z 215
6. Ny is the quantity of allowable missing leads. S 0.015 | 0.060 0.39 1.62
9265-4286R5
° (D} SUFFIX (JEDEC MO-015-AG) (D) SUFFIX (JEDEC MO-015-AH)
24-Lead Dual-In-Line Welded-Seal 28-Lead Dual-In-Line Welded-Seal
C ic Package Cearamic Package
INCHES MILLIMETERS INCHES MILLIMETERS
SYMBOL |miN,max.| 'O F |WiN._TMAX. SYMBOL g, [maX|VOTE [WiN. [ MAX.”
A 0.090] 0.200 2.29 §.08 A 0.030 [0.200 2.29 5
A 0.020{ 0.070 051 | 178 A1 0 _lo070] 2 0 1.77
1 - - - - B 975 [0.020 0381 | 0508
B 0.015] 0.020 0.381 | 0508 By | 0.015 {0.085 039 | 139
81 0.045] 0.055 1.143 | 1.397 C 0.008 {0012 1 0204 | 0.
C 0.008] 0.012 1 0.204 0.304 D 1.380 | 1.420 35.06 36.06
D 116 | 1.22 29.21 | 30.98 E 0.600 10.625 15.24 | 15.87
E 0.600] 0625 1524 | 15.87 Eq 0.485 [0.515 12.32 | 13.08
Eq 0.480] 0.520 1220 |13.20 o1 0.700° TP < 2547TP
P 0.100 TP 2 2547P of 5 0.600TP | 23 5 ;5.24 T;
i eA 0.600 TP 23 15.24 TP L, o |0.030 0 0.76
NOTE:se' Rules or Dimensioning [JEDEC Publicaion No. 95) L 0.100 | 0.180 254 | 457 + TP
Refer ul F 0.
for Axial Lead Product Outlines. L2 |0.000] 0.030 000 | 076 N 28 5 28
1. When this device is supplied solder-dipped, the i a © 150 4 [ 159 Nq 0 6 0
lead thickness (narow portion} will not exceed 0.013" N 24 5 24 [+7] o.ﬁ)"’d?ﬁﬁ 0.51 177
{0.33 mm).
2. Leads within 0.005” (0.12 mm) radius of True Position 31 0020 0 0,080 6 051 0 203 s 0.040 {0.070 102 177
{TP) at gauge plane with maximum material condition 1 . . . .
and unit installed. i s 0.020 | 0.060 0.51 152 92CM-20250R2
3. 8p appliesin zone L2 when unit installed.
4. a applies to spread leads prior to installation. 92CS-19948R4
5. N is the maxi quantity of lead positi
6. N1 is the quantity of allowable missing teads.
TO‘B Style PaCkaw . SYMBOL INCHES NOTE MILLIMETERS
(T} SUFFIX (JEDEC MO-006-AG) MIN. | MAX. MIN. | MAX]
12-Lead Metal Package a 0.230 2 5.84 TP NOTES:
— g0 —=f A1 ° i 0 9 1 . 1.Refer 10 Rules for Dimensioning Axist Lead Product Out-
to— g0; ] Ay 0.165 | 0.185 4.19 4.70 lines.
L) 0.016 | 0.09 3 0407 | 0482 2. Leads at gauge plane within 0.007" {0.178 mm) radius of
981 0 [ [} 0 True Position {TP) at maximum material condition.
¢B2 0.016 [ 0.021 3 0.407 0.533 3. ¢8 applies between L1 and L2. ¢B2 applies between L2
oD 0.335 | 0.370 ‘851 9.39 and 0.500" (!2.70 mm) from seating rfhm. Diameter is
0y 0305 | 0.3% 775 8.50 uncontrolled in L1 and beyond 0.500 (12,70 mm).
3 0.020 | 0.040 0.51 101 4. Measure from Max. ¢D.
j 0.028 | 0.034 0.712 0.863 §. N1 is the quantity of allowsbls missing leads.
k 0.029 | 0.045 4 0.74 1.14 6. Nisthe { q ity of lead
Ly 0.000 | 0.050 3 0.00 1.27
L2 0.250 | 0.500 3 64 127
L3 0.500 | 0.562 3 122.7 14.27
a 30° TP 30° TP
N 12 6 12
Ny 1 5 1
92¢s-19774
702
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Dimensional Outlines (Cont'd)

DUAL-IN-LINE SIDE-BRAZED CERAMIC (D) SUFFIX (D) SUFFIX
PACKAGES 18-Lead Dusl-in-Line 22-Lead Dual-In-Line
Side-Brazed Ceramic Package Side-Brazed Ceramic Package
0
s SYMBOL INCHES | nore|MILLIMETERS ILLIM
a-‘%.{.":L { N | MAX MIN. | MAX SYMBOL ["min. | MAX I NOTE [Fhin T —max.
5 A .085_[1.100 27.05 | 27.94
A 108900915 22.606 | 23241 g g‘g 13'333 ::. g-g
- c - 0200 = 5.080 F Q40 REF. | 1 | 102 AEF.
{ D 0.015] 0.021 0.381 | 0533 G 100 BSC 1 2,54 8SC
: F F__ | 0054 REF. | 1 1.371_REF. 4100w O — 9.18 1
v G | 01008sc 1 254 BSC K J0.125 [0.176 318 | 445
H 0.035 | 0.065 0.889 | 1.651 L 0380 ]0420 | 2 [9.65 | 10.67
. J 000810012 3 | 0.203] 0304 M — 7 -_| 70
NOTES: . ) - 0.050 064 | 127
1. :’.eaﬂs within 0.005” {0.13 mrln)w:ggu_s of True K 0.1250.150 3175 | 3.810 N 2 22
'osition at maximum material condition. £
2. Dimension “L" to center of leads when formed L 0.290 | 0.310 2 7.366 7874 92CS$-25186R
parallel. M 00 150 [ 150 2
3. When this device is supplied solder-dipped, the
maximum lead thicknass {narrow portion) will not P 0.025 | 0.045 0.635 1.143
exceed 0.013” (0.33 mm}), N 18 18
92CS-27231R1
(D) SUFFIX (D) SUFFIX
24-Lead Dual-in-Une 40-Lead Dual-In-Line
Side-Brazed Ceramic Package Side-Brazed Ceramic Package
SYMBOL INCHES |, . [MILLIMETERS SYMBOL INCHES | noTE|MILLIMETERS
" ':’"1':0 :‘;‘2’; '2“9":; ;“;‘ Min. I max.)  [vin | max.
= ooes | o016 216 | 368 A 1.980| 2.020 50.30 | 51.30
) 0015 | 0023 0.39 0.68 Cc 0.095/ 0.155 243 3.93
F 0.040 REF, 1.02 REF. D 0.017| 0.023 043 | 056
G 0.100 BSC 1 2.54 BSC F 0.050 REF. 1.27 REF.
H 0.030 | 0.070 077 [ 77 G 0.100 8SC 1 2.54 BSC
J 0.008 [ 0012 3 1021 0.30 H 0.030] 0.070 0.76 1.78
K 0.125 | 0.175 318 1 444 f 0.008]0012] 3 | o020 [ 030
"; 0.580 °-:f° 2 1474 ‘57-3‘ K 0.126] 0.175 318 | 445
3 o0 T o050 oY) 3 L 0580|0620 | 2 [14.74 | 15.74
N 24 24 M = 7 - 79
92CS.30986R1 P 0.025] 0.050 0.64 127
N 40 40
92CM-27029R2

Duali-In-Line Plastic and Frit-Seal Ceramic Packages

(E) SUFFIX (JEDEC MO:001-AN) INCHES MILLIMETERS
8-Lead Dual-in-Line Ptastic SYMBOL NOTE
{Mini-DIP) Packa MIN. |MAX. MIN. MAX.
ni-
e A 0.155 | 0.200 3.94 5.08
Ay 0.020 | 0.050 0.508 127
o —————a X
- = 8 0.014 [0.020 0356 | 0508 NOTES: -
T ] -] 0.035 | 0.065 0.883 1.85 Reler to Rules for Dis ing {JEDEC Publication No. 95)
st ros 2 L Py 5 7 o303 o308 for Axial Lead Product Qutlines.
c .008 | 0.012 . ..
WaTwg PLave L1 _—'- i i o 0.370 10.400 940 |10.6 1. When this davice is supplied salder-dipped, the maximum lesd
Py ! a 3 ) ' - . {narrow portion) will not exceed 0.013".
ey - ] ¥ € 0.300 |1 0.325 762 | 825 2. Leads within 0.005” {0.12 mm) radius of True Position (TP) at
- " ! [y Ey 0.240 | 0.260 8.10 6.60 guage plane with material di and unit nstath
oy 0.100 TP 2 254 TP 3. e applies in zone L, when unit installed.
¢ wotx ster A 03007 |23 762 1P 4. a applies to s‘puad leads !)ﬂﬂl to msullal»lon.
- /. s 5. Nis the of lead
3\ L 0.125 10.150 318 s 6. Ny 13 the quantity of allowable missing leads.
T “ T f L2 0.000 | 0.030 0.000 0.762
i sormou {m- LN a [} 15 4 [} 15
IR f { N 8 5 8
= FuUoua Ny o o o
Qq 0.040 }0.076 1.02 1.90
S 0.015 | 0.060 0.381 1.52
92CS5-24026R!1
703
3895 E~12 . -
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Dimensional Qutlines (Cont'd)

Duai-In-Line Plastic and Frit-Seal Ceramic Packages (Cont'd)

T-90-30

(E) and (F) SUFFIXES (JEDEC MO-001-AC)

N & (E) and (F)} SUFFIXES (JEDEC MO-001-AB)
-~ 14-Lead Dual-In-Line Plastic or 16-Lead Dual-In-Line Plastic or
[Py i [} Frit-Seal Caramic Package Frit-Seal Ceramic Package
4 .
AT AL —t INCHES ] MILLIMETERS
INCHES MILLIMETERS
. TE
o k [ “ - SYMBOL i T wax] VTN, wax. ISVMBOL Min. | max, | V0 MIN. | MAX.
B kL N M A |0 | ome 394 | 508 A | 0.185 | 0.200 384 | 508
" A1 | ooz | oos0 081 | 121 Ay |0.020 | 0050 051 | 127
s :‘ ppindl b ecis ppoad I 8 | 0014 | 0020 0.356 | 0.508
= Ammmam == c 0008 | 0012| 1] 0204 | o3 8y | 00% | 0068 089 [ 165
i {f f D 0745 | 0770 1893 | 1956 C o008 | 0012 | 1 |0z04 | 0.304
i '°"°".["“' 'i i E 0300 [ 0.325 762 | 825 D |0745 | 0.785 18.93 | 19.93
4 Uedvoo B £ 0.240 | 0260 810 | 660 € | 0300 | 0.326 762 | 8.26
RS . 0.1c0P 2 el gy | 0240 | 0.260 610 |e60
NOTES: A dx00 TP 23 7e2 TP 100 TP 2 254 TP
Retar to Rutas for D 9 1JEDEC No. 95) L 012 | 0.150 318 | 381 * o -
for Axial Lead Product Qutlinas. L2 0.000 | 0.030 0.000 | 0.76 LT 0.300 TP 2,3 ?-52 TP
1. When this davica 1s supplied solder dipped, tha maximum lead a 0o 160 4 ['nd 150 L 0.125 | 0.150 318 3.81
thickness (narrow poruon} will not exceed 0.013 {0.33 mm). N 4 5 4 L 0000 | 0.030 0.000 | 0.78
2. Leads within 0.005" {0.12 mm} radius of Trua Position {TP) N1 Q [] [1] 2 . - s .
at gauge plane with maximum matenal condition and unit Qay 0.040 0.075 1.02 1.90 a 0° 150 4 Q° 159
nitalled. ) s 00685 | 0.090 166 | 228 N ] 5 ]
3. 8 applies in zone L whan unit installed. 9255 4296R3 N 0 6 0
4. a applies to spread leads prior to installation. \
5. N1 the o y of lesd Q; | 0.040 | 0.076 1.02 1.90
8. Ny is the quantity of allowable missing leads., s 0.015 | 0.080 0,39 1.52
92CM-15967R4
(E) SUFFIX (E}) SUFFIX {F) SUFEIX (JEDEC MO-001-AG)
18-Lead Dual-in-Line 22-Lead Dual-In-Line 16-Lead Dual-in-Line
Plastic Package Plastic Package Frit-Seal Caramic Package
SYMBOL INCHES NOTE | MILLIMETERS SYMBOL m NOTE N':'I:.NLIMETME:)? SYMBOL MmI‘Nc;:'in NOTE m:hLIMELEAF;?
MIN. | MAX. MIN. | MAX. : : e : : - :
A 0.155 1 0.200 394 | 508 A 0.165[ 0.210 420 | 533
A 0.166 | 0.200 3.94 5.08 Aq 0.020 | 0.050 0508 | 127 A 0,015 | 0.045 0381 | 114
Ay 0.020 | 0.050 0508 | 1.27 B 0.015 | 0.020 0.331 | 0508 1 e : :
8 0.014 ] 0.020 0.356 | 0508 B4 0.035 | 0.065 0.89 1.65 8 .015 { 0.020 0.381 0.508
84 0.035 | 0.065 0.89 165 T 0.008 | 0.012 1 0.208 | 0.304 B1 0.045 | 0.070 1.16 1.77
< 0008 5.012 T T o504 | 5308 D 1120 C 0.009|0.011| 1 | 0228 | 0.279
D 0.845 | 0.886 2147 | 2247 E 0.390 |0.420 991 | 10.66 2] 0.750 | 0.795 19.05 | 20.19
€ 0.2400.260 510 | 660 G103 10395 ) 877 | on E  |0295(0.325 750 | 8.25
1 - 2547P € 0.245 | 0,300 623 | 7.62
o 0.100TP | 2 254 TP oA 0.400 TP 2,3 | 1016TP 1 : : . : :
oA 0300TP | 23 7627TP L 0.125 0,150 338 | 381 ) 0.100TP | 2 2547p
0.125]0.150 318 | as L2 0_|0.030 0| o762 oA 0300TP | 2,3| 7.627TP
e o | 15° n g 15° a 20 159 4 20 159 t 0.120 | 0.160 3.05 4,06
N 22 3 2
T I N s jomojomo| _|oso ) 0%
N1 o ] o [+ 0.055 ]0.085 1.40 215
s 0015 [0.060 039 | 152 s |o0.015 |0.060 0381 | 127 m 1: 2 1:
1 .
9205 -30630 92Cs-30830 Gy  |0.050]0.080 127 | 203
» S 0.010 0.060 0.254 1.62
. % R l N 92CM-22284R1
I'_ I (E} and (F) SUFFIXES (JEDEC MO-015-AA) (E) SUFFIX
TG L o 1 24-Lead Dual-In-Line Piastic or 40-Lead Dual-In-Line
i : }  Frit-Seal Ceramic Package o Plastic Package
¢ INCHES MILLIMETERS
- Y INCHES
" SYMBOL . [max- | "OTE min. [ max. SYMBOLSin. [ MAX | VOTE [MIN. | MAX.,
A 0.120| 0.250 3.10 | 6.30 A 0.120 | 0.250 3.10 6.30
l Ay 0.020| 0.070 051 j1.77 Ag 0.020 | 0.070 0.51 1.77
€ B 0.0160.020 0.407| 0.508 B 0.01610.020 0.407 | -0.608
8y |0.028(0.070 0.72 | 177 By |0.028]0.070 072 1.77
view “ € |0o008[0012| 1 | 0204 0.304 ¢ [9ocgjoo12] 1 | 0204} 0.304
5 1120|129 30.48| 32.76 D | 2.0002.0%0 150.80 | 63.00
‘L st Tosas e Ey | 06160580 13.09 | 14.73
- - - - o 0.I00TF | 2 254 TP
€1 0.515 | 0.580 13.09) 14.73 oa 0.600 TP 23 1524 TP
.1} 0.100 TP 2 254 TP L 1.100 ] 0.200 358 500
orEs 8 0.600 TP 23 | 15.247TP Ly {0.000}0.030 0.00 0.76
Rate to Rules Jor Dumenuaning (JEDEC Publicaian No. 96) L 0.100 [ 0.200 2.54 | 5.00 a 0%_ 150 4 0o 150
1 e . .
e ot o tz_|osoloos| |00 |7 N N N
thickniess (narrow portion) will not sxcaed 0.013", a 00 160 4 Q0 150 1
2. Leads within 0 005 10 12 mm} radhus of True Pontion {TP) at N 24 5 24 Q4 0.065]0.095 | 1.66 241
3 T o o 3t Ny 0 6 0 s | 0040|0100 102 | 284
4. a apples 10 tpread laads preor 10 installanon, -
5. N s the mamimum quanuty of lead potitions. Q1 0.04010.075 1.02 | 1.90 92CSs-30959
6. Ny 13 the quantity of alowable misung leady. S 0.040{0.100 1.02 | 254
92C$26938R2
704
3896 E-13
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Dimensional Outlines (Cont'd)

Ceramic Flat Packs

(K) SUFFIX (JEDEC MO-004-AF)

14-Lead
TERMINAL “N*
INCHES MILLIMETERS
SYMBOL T
M M r r r ' MIN. | MAX. NoTE MIN. | MAX.
’ A |0.008 | 0.100 021 | 2.64
L 8 loois | 0019 1 |0381 | 0482
1 l T |0003 o.o:s T |0077 | 0.152 NOTES:
R r1t3 e 00s0T 2 1.277F 1. Refer to JEDEC Publication No. 95 for Rules for
T E 0200 | 0.300 5.1 76 Dimensioning Peripheral Lead Outlines.
H 0.600 | 1.000 15.3 25.4 2. Leads within 0.0056" (0.12 mm} radius of True
€ 2 H L 0.150 | 0.350 39 B8 Position (TP) at maximum material condition.
| sz oex l N 14 3 14 3. N is the maxi ity of lesd positi
‘ ) / ___j Q 0.005 | 0.050 0.13 1.27 4. Z and Z1 determine a zone within which all body
w-4d- - s 0.000 | 0.0s0 0.00 127 and lead irregularities lie,
‘ ’ 1 | r F3 0.300 q 782
' [ |1 L Z 0.400 4 10.16
1 Lz 3 l 92554300R3
4 s o f=B . H—s P
S I |
Lt} —~=t A (e BASE AND
SEATING
PLANE
(K) SUFFIX (JEDEC MO-004-AG) (K) SUFFIX (K) SUFFIX
16-Lead 24-Lead 28-Lead
INCHES MILLIMETERS INCHES | MILLIMETERS INCHES | MILLIMETERS
SYMBOL N T woe | "°TE i MAX, SYMBOL -G [ max] 0T ["min. [MAX. SYMBOL g T max] 'O E[ MIN. [ MAX.
A |0.008 | 0.100 021 | 254 A 0.075] 0,120 1.91 3.04 A 0.075| 0.120 191 | 304
B8 [0.015 | 0019 1 |o0381 | 0.482 B 0.018] 0022] 1 | 0458 | 0568 [ 0018] 0022] 1 [ 0458 | 0.568
C | 0.003 | 0.006 1| 0077 |o0.152 C 0004[0007] 1 | 0102 [ 0977 c 0.004] 0.007] 1 | 0102 [ 0.177
e 0.050 TP 2 1277TP e 0.050 TP 2 1.27 TP [ 0.050 TP H V27 1F
E 0.200 | 0.300 51 76 E 0.6001{ 0.700 15.24 17.78 E 0.600 | 0.700 15.24 17.78
" 0600 | 1.000 15.3 2%.4 H 1.150 | 1.350 2021 34.29 H 1.150 | 1.350 29.21 34.29
- M d - L 0.225 ] 0.325 572 8.25 L 0.225 ] 0.325 5.72 8.25
L |0.150 | 0.350 39 8.8 N 24 3 2 N 28 3 28
N 16 3 6 a 0.035] 0.070 0.89 177 Q 0.035 ] 0.070 089 | 177
Q |0005 | 0050 013 | 127 s o.oeol 0110] 1 | 183 % 279 ] 0 Jooso] v [ 0 153 |
s |oooo | 002 000 | 063 z 0.700 4 17.78 £ oo : I
Z 0.300 4 7.62 1 0.750 4 19.05 1 : - -
Zy 0.400 4 10.16 ! - 92¢5-20972
92CS-19949R2

92C5-17271R3

SR e e R
.‘§/“a&ﬁ a i ¢
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