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CMOS Low-Power
Monostable/Astable
Multivibrator

High Voitage Types {20-Volt Rating)

W CD4047B consists of a gatable
astable multivibrator with logic techni-
ques incorporated to permit positive or
negative edge-triggered monostable
multivibrator action with retriggering and
external counting options.

Inputs include_ + TRIGGER, ~TRIGGER,
ASTABLE, A LE, RETRIGGER, and
EXTERNAL RESET. Buffered outputs are
@, Q, and OSCILLATCR. In all modes of
operation, and external capacitor must be
connected between C-Timing and RC-
Common terminals, and an external
resistor must be connected between the
A-Timing and RC-Common terminals.

Astable operation is enabted by a high
level on the ASTABLE input or a low level
on the ASTABLE input, or both. The
period of the square wave at the Q and Q
Qutputs in this mode of operation is a
function of the external components
employed. “True"” input pulses on the
ASTABLE input or “Complement” pulses
on the ASTABLE input allow the circuit to
be used as a gatable muitivibrator. The
OSCILLATOR output period will be half of
the Q terminal output in the astable
mode. However, a 50% duty cycle is not
guaranteed at this output.

The CD4047B triggers in the monostable
mode when a positive-going edge oceurs on
the + TRIGGER-input whilethe -TRIGGER is
heid low. Input pulses may be of any duration
relative to the output pulse.

I retrigger capability is desired, the
RETRIGGER input is pulsed. The retrig-
gerable mode of operation is limited to
positive-going edge. The CD4047B will
retrigger as long as the RETRIGGER-input
is high, with or without transitions (See
Fig. 34).

An external countdown option can be im-
plemented by coupling Q" to an external
“N" counter and resetting the counter
with the trigger pulse. The counter output
pulse is fed back to the ASTABLE input
and has a duration equal to N times the
period of the multivibrator.

A high level on the EXTERNAL RESET in-
put assures no output pulse during an
“ON" power condition. This input can
also be activated to terminate the cutput
pulse at any time. For monostable opera-
tion, whenever Vpp is applied, an internal
power-on reset circuit will clock the G out-
put low within one output period (ty).

The CD4047B-Series types are supplied in
14-lead hermetic dual-in-line ceramic
packages (F3A suffix), 14-lead dual-in-line
plastic packages (E suffix), 14-lead
small-outline packages (M, MT, M96, and
NSR suffixes), and 14-lead thin shrink
small-outline packages (PW and PWR
suffixes).

CD4047B Types

Features:

& Low power consumption: special CMOS
oscillator configuration

® Monostable fone-shot) or astable (free-running)

operation

True and complemented buifered outputs

u
B Only one external R and C required
B Buftered inputs

100% tested for quiescent current at 20 V

]
B Standardized, symmetrical output
characteristics
5-V, 10-V, and 15V parametric ratings
Meets ail requirements of JEDEC
Tentative Standard No. 13B,
“Standard Specifications for
Description of ‘B’
Series CMOS . Devices”

Monostable Multivibrator Features:

B Positive- or negative-edge trigger

B Output pulse width independent of
trigger pulse duration

B Retriggerable option for puise width
expansion

® Internal power-on reset circuit

® Long puise widths possible using smal
RC components by means of exter-
nal counter provision

W Fast recovery time essentially indepen-
dent of puise width

® Pulse-width accuracy maintained at
duty cycles approaching 100%

Astable Multivibrator Features:

W Free-running or gatable operating
modes
| 50% duty cycle

- R-C COMMON
ASTABLE
ASTABLE

-TRIGGER

Vss

TOP VIEW

92C8-21431R)

Terminal Diagram

® Oscillator output available
B Good astable frequency stability:
Frequency deviation:
= +2% + 0.03%/°C @ 100 kHz
= x0.5% +0.015%/°C @ 10 kHz
fcircuits "trimmed" to frequency
Vpp = 10V £10%)

Applications:

Digital equipment where low-power
dissipation andfor high noise immunity
are primary design requirements:
Envelope detection

Frequency multiplication

Frequency division

Frequency discriminators

Timing circuits

Time-delay applications

RECOMMENDED OPERATING CONDITIONS

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

CHARACTERISTIC [ LIMITS | s
- wiN, | max] T
Supply-Voltage Range (For T4 = Fail Package-Temperature
Range) ) 3 18 v
NOTE: IF AT 15 V OPERATION A 10 MQ RESISTOR 1S USED THE OPERATING
TEMPERATURE SHOULD BE BETWEEN -25°C and 100°C

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referanced to Vgg Terminal) .............
INPUT VOLTAGE RANGE, ALLINPUTS .............
DC INPUT CURRENT, ANY ONEINPUT .............

POWER DISSIPATION PER PACKAGE {(Pp}):

ForTo=-559Cto4+100°C .................uuue

......................................... . 500mW

ForTa = +100°Cto +125°C......... e e e eiae s rannras Derate Linearity at 12mW/°C 10 200mwW
DEVICE DISSIPATION PER OUTPUT TRANSIBT

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package TYpes) .....cvvvrerreenrnenns. 100mW
OPERATING-TEMPERATURE RANGE (TA}. .. 0o vivit ittt e e ~550C to +1259C
STORAGE TEMPERATURE RANGE (Tgig) ... ..o veeeen e -85°C 1o +150°C
LEAD TEMPERATURE {DURING SOLDERING):

Atdistance 1/16 + 1/32inch {1.59 £ 0.79mm) from casefor 108 Max ......ocvveeerevrrennannens +265°C

Copyright © 2003, Texas Instruments Incorporated
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CD40478B FUNCTIONAL TERMINAL CONNECTIONS
NOTE: IN ALL CASES EXTERNAL RESISTOR BETWEEN TERMINALS 2 AND 34
EXTERNAL CAPACITOR BETWEEN TERMINALS 1 AND 34

TERMINAL CONNECTIONS | OUTPUT | OUTPUT PERIOD
FUNCTION TO Vpp| TOVgs | INPUT PULSE OR
: TO FROM PULSE WIDTH

Astable Multivibrator:

Free Running 456,147 789,12 - 10,11,13 | tA (10,11) = 440 RC

.True Gating 46,14 | 789,12 5 10,11,13 |15 (13) = 2.20 RC#*

Complement Gating 6,14 | 5,7,89,12 4 10,11,13
Monostable Multivibrator:

Positive-Edge Trigger 414 5,6,7,9,12 8 10,11

Negative-Edge Trigger | 4,8,14 | 579,12 6 10,11 |t (10,11) =2.48RC

Retriggerable 4,14 56,79 8,12 10,11

External Countdown " t4  |5,6,7,89,12 — 10,11

A See Text.
# First positive % cycle pulse-width = 2.48 RC, see Note on Page 3-13‘_1..
* Input Pulse to Reset of External Counting Chip External Counting Chip Output To Terminal 4 °

C-TIMING R-TIMING
M e
| COMMON OSCILLATOR OUT
astase | '
®—I" ASTABLE Low FREQUENCY -} (9
GATE POWER DIVIDER
CONTROL ASTABLE o _
) ASTABLE | MULTIVIBRATOR : Q -

I

_ I

| : I
~ TRIGGER ﬁ

: I MONOSTABL I

' [

|

I

I

2+ TRIGGER CONTROL |
@RETRISeER I RETRIGGER
CONTROL
EXTERNAL
RESET ;
. . . 92¢5-2907t
Fig. 1—CD40478 logic block diagram.
RC
. RETRIGGER COMMON ¢TI RTC
ASTABLE@—DHD——

*

ASTABLE

+TRIGGER

Voo ({@—
Vss (T—

*
u
g B>

#* INPUTS EBOTECTED BY
CMOS PROTECTION
NETWORK

CAUTION: TERMINAL 3 1S MORE
TIVE TQ STATIC
ELECTRICAL DISCHARGE .
%% SPECIAL RC COMMON EXTRA HANDLING PRE-
PROTECT|ON NETWORK  CAUTIONS ARE RECOMMENDED.

‘92CM - 29042R¢

Vss

Fig. 2—CD40478 logic diagram.
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Fig. 3—Detail iogic diagram for flip-flops FF1 and FF3 (a} and for fip-flops FF2 and FF4 (b). M
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Fig. 7—Minimum output high (source) current
characteristics.

OUTPUT LOW [SINK) CURRENT (L] —mA
a8

QUTPUT LOW (SINK) CURRENT (IOL) “~—mA

1oy 5 oy
H AMBIENT TEMPERATURE (7,)+25°C 111
- - T
sEAAHES espRH Y ”wtm"gﬂ
e Lataisen o
[»] ; - L] o — '.'Ibl [] 15
ORAIN-TO-SOURCE VOLTAGE {Vog)—V 92C5-24348R3 DRAIN-TO- SOURCE VOLTAGE (Vp§)—V 9205 2431901
Fig. 4—Typical output iow (sink) current Fig. 5—Minimum output low (sink) current =aua
characteristics. characteristics. L HO
STATIC ELECTRICAL CHARACTERISTICS oy
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
TERIS- : i i
TICS Vo Vin | Vob +25 UNITS ' 20 oa cAPABITANGE (oo e
-_ -4 . . . Fig. 8—Typical propagation delay time as a
v ) i 35 0] +85 [+125] Min. | Typ. | Max function of load capacitance (Astable,
Quiescent | — 0,5 5 1 1 -30 30 - | 0.02 1 Astabie fo Q, Q).
Device Cur- | — 0,10 | 10 2 2 60 60. | — 1002 2 A
rent, |DD — 0,15 15 4 4 120 120 - 0.02 4 K 2 [AMBIENT TEMPERATURE (T,)e25%C
Max. — 0,20 | 20 20 20 600 | 600 — 0.04 | 20 iy H
Output Low | 0.4 0,5 5 0.64 {061 | 0.42 | 0.36 | 0.51 1 —_ ‘ i
(Sink} 05] o10 ] 0] 16 [15 11 109 [13 [26 [ — H R Gace oo S s
current | 15| o015 | 15| 42 | 4 |28 |24 |34 |68 | - 4 -
loL Min. mA 400 T
OutpulHigh | 46 | 05 | 5 | -0.64]| -0.61] -0.42] -0.36] -0.51] <1 | — 2 £
(Source) 2.5 0,5 5 { -2 |-18}-13]|-115| -16|-3.2| — § T
Current, 9.5 0,10 10 -16 | -15}-11] -09]| -13]-26| — 3 s
loyMin. [135| 0,15 | 15 | 42| -4 | —28| -24| 34| —68| — e
Output Volt- | — 0,5 5 0.05 — 0 0.05 : H H = H = =
age: Low- — 0,10 10 0.05 — 0 0.05 LOAD CAPACITANCE (€)= oF  socs-szs
Level V v Fig. 9—Typical propagation delay time as a
Max oL| 0,5 | 15 0.05 — 0 0.05 function of load capacitance (+ or
. ) — trigger to Q, Q).
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STATIC ELECTRICAL CHARACTERISTICS (CONTINUED)

(AMBIENT TEMPERATURE (Ta)=25°C

s 4nn

2
CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES {°C) F'ﬁ
TERIS- E
TICS Vo |vin| Vool +25 unirs| |2
M | [ -s5] —a0 |+85 [+125 [min. | Typ. [ Max. M
Ouputvoit| — o5 | 495 a9s | 5 | — 5
age: High- | — 0,10 10 9.95 995 | 10 — v 3 10
ievel, Vol — 0,15| 15 14,95 14.95| 15 — g
Min,
input Low |0.545 | — 5 1.5 — — 1.5
Votage, ViL| 19 | — | 10 3 -1l -1 3 L oo stz
Max. 1.5,135] — 15 4 — — 4 v Fig. 10—Typical transition time as a function
Input High |0.5,45 | — 5 35 35 | — | — of ioad capacitance.
Voltage, 1.9 — 10 7 7 — — ‘
ViH Min. [1.5,135| — 15 1 11 - — FlaMsiENT TEMPERATURE (T 1 25°C
Input Cur- - ) N
rent Iy — |08 18 | 01|01 |[x1 | =1 [ — |£105=0.1| pA 5 e Hos
Max. fé | 9"‘9 lmn
DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 25°C; Input t,t; = 20 ns, g Y
Cu = 50pF, Ry = 200 k2 : _ 2’ o)
CHARACTERISTIC Voo (V) ‘mﬂ_%?ﬁri"nn.— UNITS g ' i .‘..o“‘p—" £
Propagation Delay Time, e, trn 5 -— 200 400 & t
Astable, Astabie to Osc. Out 10 - 100 200 2 o
15 —_ 80 160 -4 HH
o 4 € 12 14 16 13 20
5 - 350 700 SUPPLY VOLTAGE {Vpp)-V szcs-32340
Astable, Astable to Q, Q 0 - 178 850 Fig. 11~~Typical astable osciilator or Q, G
15 _ 125 250 period accuracy vs. supply voitage.
5 - 500 1000
+or-Triggerte Q, Q 10 - 225 450 SLAMBIENT TEMPERATURE (T, Jv 287 [
15 —_ 150 300 _lex-001 ¥ L
5 = 300 | 600 |
Retrigger to @, Q 10 - 150 | 300 5
15 - 100 200 g+ T
5 — 250 500 | ! e 1N
External Reset to Q, @ 10 - 100 | 200 ns 3 i poLcsis FhE
15 - 70 140 g EHHM o
Transition Timse, true, trun 5 - 100 200 8, g
Osc. Out, Q.G 10 - 50 100 B
. 15 - 40 80 -3
Minimum Input Pulse 5 — 200 400 of FHHH
. [] :] [ - [} 8 20
Width, tw 10 - 80 160 SUPPLY VOLTAGE (\pp)—V vacs- 3294
+ Trigger, - Trigger 15 - 50 100 Flg. 12—Typical astable osciliator or Q, T
5 — 100 | ~200 period accuracy vs. supply voltage.
Reset 10 — 50 100
15 — 30 60 r_'rlc:!.m ‘I"EIIIERA\'UHE {Ta ]'ZS‘CE
5 — 300 | 600 | S
Retrigger 10 - 15 230 5 o
: 15 - 75 150 8
‘ 3 0 kS
TnputRise &nd Fall Time, 1.k g o, D 10M
Al Trigger Inputs 5 o Ay g “‘_" o Hioo wn.
For + Trigger: K 5 — 270 — g, Lo M
t, only is unlimited 10 - 18 - b
15 - 9 — us g 7
For - Trigger: f, 5 — 325 — L £
tr only is unlimited 10 — ] - - ,: m
1% _ 4 — 4 & 6 12 4 & I8 B
— — — 6% 7 lUPPLVv’ WLTME(VD)-—V V2CE- 3TN
Q °£$y°::é:gf" from 50% 150 _ +05 1 % Fig. 13—Typical astable oscillator or Q, T
15 _ o1 405 period accuracy vs. supply voltage.
Input Capacitance, Cin Any Input — 5 7.7 pF




T e
Cxrinr i
St ,\‘g‘ HH

T
s THH
- b |
1

g :

T

- e

o "

: RO

2

3 H

o2

£

ST fiEshinasaiinii- abinensiiine
S 3 - 5 25 a3 &3 B8 05 T23 48
AMBIENT TEMPERATURE (T4 1— °c  sma-3osa3

Fig. 14—Typical astable osciliator or Q, T
period accuracy vs. ambient temper-
ature (uitra-fow frequency).

CD4047B Types

’_—Izcx-m,.r
Ry= IMQ
1541
L : Ao,
1
8 ‘\,‘“ 11
- v
¢ o P e
B HHH
[T s v 1
§ fioap
N 1
g L HAR I
¥
w
a
H
2
55 -3 -5 8- 25 43 €% 83 105 125 |43

AMBIENT TEMPERATURE {Tj ) —*C B2C5-32944
Fig. 15—Typical astébie oscillator or Q, G
period accuracy vs. ambient temper-
ature (low frequency).

= m——
i‘ilm,r T m&l:unnz(v )e sy
X= kR T oo
15y
. 5
rod [ 4
g s ¥ H
¥ z.
L
i 4 L™
2
2 g
2 1T 10V, < 8N
a iis 8 H T
S off10V AND i5V, z #‘
& b 5
o ey
11
I T
4 T Ii
ST mE REES N
=55 35 -18 25 45 65 85 (05 125 145 45 65 85 105 125 148

AMBIENT TEMPERATURE (Tp )= *C 9205 32946
Fig. 17—Typical astable osciligtor or Q,
period accuracy vs. ambient temper-

F“!l' g i TR
Cx *0.01 uF Tt
Rx+100 kR e
!
- Al o
! N
g St
E 1+ 1T
a BT
i
P "
§ offif 3 o Rt
=3 L)
g 2250
-
g,
[ 4
-l u
o
_ZJ‘ -
©T % 38 -18 8 25 45 88 8% 105 125 I4s

AMBIENT TEMPERATURE (Tp)—°C 'gztum
Fig. 16—Typical astable oscillatoror Q, Q
period accuracy vs. ambient ternper-

ature {medium fréquency).

AMBIENT TEMPERATURE (T, }—°C
BZC5- 32547

Flg. 18—Typical astable oscillator or Q, @
period accuracy vs. ambient

laMBIENT TEMPERATURE (T4) r25°C
€ _[CxttaF
¥ s
[ 4
¥
g
L et
3 HEgs
s b b H 100 k8t 1
: Eitass F 70,1 M AN O Mgt TH
5 HHHHTTH Ll.lul 1
¥ .o Rx-100 kR, 1D, ONG. I{
g
.
.
H
=2
s
-8
° 0 25
SUPPLY VOLTAGE (Vpg) =V S2CH- 32944

Fig. 19— Typical output pulse-width variations
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Fig. 23—Typical output pulse-width variations
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Fig. 21—Typical output puise-width
variations vs. supply voltage.

Fig. 22— Typical output puise-width variations
vs. ambient temperature.
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Fig. 24—Typical cutput-puise-width variations
v8. ambient temperature.
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INPUTS

9205- 2740IR1

Fig. 28—Quiescent device current
test circuit.

1. Astable Mode Design Information

A. Unit1o-Unit Transfer-Voltage ,
Variations — The following-“analysis-
presents variations from unitto unit asa
function of transfer-voltage Vrr) shitt
(33%—67% Vpp) for -free-running
{astable) operation.

Temmnae i3 _J T Ltz |t LY

rermma o J Tz Lz |
- 1
I.& ?AH :

'ucs_mr -

Fig. 32—Astable modewa\

VIR
ty = —RCIn D
Vop + VTR - -
typically , ty = 1.1 RC
Vpp — VTR
tos = —RCIn ;
2Vpp - V1R _
typically, ta = 1.1 RC
ta = 2ty + tg)
VTRXVDD - VTR
- —2RCN TRXVDD - VTR)

(Vpp + VTRN2VpD - VTR

™ with-Vpp and tempe
., tions are- presented.in gtaphical form in
~ Figs::11 1.16 with 10

10° " u [
QOR & FREQUENCY (1) — Mg azcs-arars

Fig. 27—Typical power dissipation vs. output
fraquency (Vpp = 16 V).

Yoo
INPUTS [ - QUTPUTS
g—d i .
ViH N ) —
o"o—-b -] ' .y +
-]
ViL <— - -
—at—d = -
‘ NOTE:
vsg TEST ANY COMBINATION
OF INPUTS EXCEPT PIN 3

92CS-27441R1

Fig. 30—Input-voitage test circuit.

Typ: VTp=0.5 Vpp ta=4.40 RC
Mir!: VTR=0'33‘V,DD._ tp=4.62 RC
Max: Vyp'=0.67 Vbp tA=4.62 RC

thus If Ia used, the variation

will be +5%, —U% due to variations in

-transfer voltage.

B. Variations Due to Vpp and Tempera-

ture Changes — In adth?on to varlations
from unit to unit, the astable period varies
. wre. Typical varia-

o4

voltdge: wariations cues and 25°C as

“reference {61 temperature varlations

curves.

- . Monostable Mode Design information
.~ The following analysls presents varia-
.-tions from unit to unit-as a function of

transfer-voltage (Vrg) shift (33% — 67%
Vpp) for one-shot {monostable) operation.

TERMINAL § ."—"—
TERMNaL 13 ) Y U2 it
TeranaLio J M tw

92C8-20028

Fig. 33—Monostable waveforms.

_io' 0’ 0 w0* 0 e
QOR Q FREQUENCY {1)— Mz . 9205- 21414

Fig. 28—Typical power dissipation vs. output
frequency (¥pp = 15.V).

Voo
- tupul'.:s_ - :
Voo . -l NOTE: -
. MEASURE INPUTS
o @ " SEQUENTIALLY,
Vss - TO BOTH Vg AND Vgg:
CONNECT ALL UNUSED
INPUTS TO EITHER
J Vg O Vg
Vs§
92C8- 27402
Fig. 31—input-ieakage-current
test circuit.
VIR
t1' = ~RCIn ——
2Vpp

typically, t44 = 1.38 RC
v = (tys + t9)
Vrr1{VDD - VTR

(2Vpp — VTRA2Vpp}

tM = —RC In

where 't .= Monostable mode puise
width. Values for t4 are as follows:

Typ: VTr=0.5 Vpp ty=248 RC
Min: VTr=0.33 Vpp tm=271RC
Max: Vg =0.67 Vop iM=248 RC

thus is| is used, the variation

will be +9.3%, 0% due to variations in
transfer voltage.

Note:

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

In addition to variations from unit to unit,
the monostable pulse width varies with
Vpp -and temperature. These variations
are prasented in graphical form in Fig. 19
to 268 with 10 V as reference for voltage-
varlation curves and 25*C as reference for
temperature-variation curves. -




Hl. Retrigger Mode Operation
The GD4047B can be used In the retrigger
mode to extend the output-pulse duration,
or to compare the frequency of an input
signal with that of the internal oscillator.
In the retrigger mode the input pulse is
applied to terminal 12, and the output is
taken from terminal 10 or 11. As shown in
Fig. 34 normal monostable action is ob-
tained when one retrigger pulse Is ap-
plied. Extended puise duration is obtain-
ed when more than one pulse is applied.
+TRIGGER &
RETRIGGER
TERMINALS
8&12

0SC QUTPUT
TERMINAL 13

CD40478B Types

larger than the CMOS “ON" resistance
in series with it, which typically is hundreds
of chms. In addition, with very large values
of R, some short-term instability with
respect to time may be noted.

The recommended values for these com-
ponents to maintain agreement with

n_ .  ak--dL I L

Q QUTPUT
TERMINAL 10

Twel I we L T

tRE L __r ‘RE l__

92C5 - 20029R!1

Fig. 34—Retrigger-mode waveforms.

For two input pulses,tgg = t1' + t1 +
Zt% For more than two pulses, the output
pulse width is an integral number of time
periods, with the first time period being
t1’ + t9, typically, 2.48RC, and all subse-
quent time periods being t + tg, typical-
ly, 22RC. -

IV. Extemal Counter Option

Time tm can be extended by any amount
with the use of external counting cir-

cuitry. Advantages include digitally con-
trolled pulse duraticn, small timing
capacitors for long time periods, and ex-
tremely fast recovery time. A typical im-
plementation is shown in Fig. 35. The
pulse duration at the output is

text = (N— 1) (ta} + {tpm + tA2)
where tgyy = pulse duration of the cir-

cuitry, and N is the number of counts
used.

AST OPTIONAL
BUFFER

cL[co4cTe
il gy Pl

CD40478 m

INPUT L : __] L_ )

PULSE tExT
92C4~-29041

Fig. 35—Implementation of external counter.
option. : '

V. Timing-Component Limitations
The capacitor used in the circuit should
be non-polarized and have low leakage
(i.e. the parallel resistance of the
capacitor should be at least an order of
magnitude greater than the external
resistor used). There is no upper or fower
limit for either R or G value to maintain
oscillation.

Howevaer, 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

previously calculated formulas without
trimming should be:

C 2 100 pF, up to any practical value, for
astable modes,

C > 1000 pF, up to any practical vaiue for
monostable modes.
10kQ€ R 1 MQ

VI. Power Consumption

In the standby mode (Monostable or
Astable), power dissipation will be a func-

0

‘ |.._ 4-10
{0.102-0.254)

tion of leakage current in the circuit, as
shown in the static electrical
characteristics. For dynamic operation,
the power needed to charge the external
timing capacitor C is given by the follow-
ing formulae:
Astable Mode:

P = 2CV2f. (Output at

terminal No. 13)

P = 4CV2f. (Output at

terminal Nos. 10 and 11)

Monostable Mode:

P {2.9CV2) (Duty Cycle)
= : :

(Output at terminal Nos. 10 and 11)

The circuit is designed so that mogt of the
total power is consumed in the external
components. In practice, the lower the
values of frequency and voltage used, the
closer the actual power dissipation will
be to the calculated 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 periocd (within the limitations
discussed ahbove). See Figs. 27, 28, and 29
for typical power consumption in astable
mode.

76-84
{1.930-2.134)

92CM- 32955

' 2.035-2335)

Chip dimensions and pad layout for CD40478

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10—3 inch).
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
8102001CA ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
CD4047BD3 ACTIVE CDIP SB JD 14 1 TBD POST-PLATE N/ A for Pkg Type
CD4047BE ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
CD4047BEE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
CD4047BF ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
CD4047BF3A ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
CD4047BM ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4047BM96 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD4047BM96E4 ACTIVE SolIC D 14 2500 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD4047BM96G4 ACTIVE SoIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4047BME4 ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4047BMG4 ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4047BMT ACTIVE SOIC D 14 250 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4047BMTE4 ACTIVE SOIC D 14 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4047BMTG4 ACTIVE SOIC D 14 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sbh/Br)
CD4047BNSR ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4047BNSRE4 ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4047BNSRG4 ACTIVE SO NS 14 2000 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4047BPW ACTIVE TSSOP PW 14 90 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4047BPWE4 ACTIVE TSSOP PW 14 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD4047BPWG4 ACTIVE TSSOP PW 14 90 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD4047BPWR ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4047BPWRE4 ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4047BPWRG4 ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.
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PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O 07—— Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel A0 (mm) BO (mm) KO (mm) P1 w Pin1
Type |Drawing Diameter| Width (mm) | (mm) |Quadrant
(mm) |W1(mm)
CD4047BM96 SoIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
CD4047BNSR SO NS 14 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
CD4047BPWR TSSOP PW 14 2000 330.0 12.4 7.0 5.6 16 8.0 12.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
et
b
///
~_ s
. 7
~ . /
"~ T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD4047BM96 SoIC D 14 2500 346.0 346.0 33.0
CD4047BNSR SO NS 14 2000 346.0 346.0 33.0
CD4047BPWR TSSOP PW 14 2000 346.0 346.0 29.0
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOw

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




MECHANICAL DATA

JD (R—CDIP-T14) CERAMIC SIDE—BRAZE DUAL-IN—LINE
0.770 (19,56)
X 0.690 (17,53) e
14 8
Ju Ju Ju I N, JL J4
0.310 (7,87)
0.280 (7,11) A
Index
Area 1 7
0.060 (1,52) 0.325 (8,26)
oo ©7) | [ £?¢il?\lm (029) 0.290 (7,37)
| |
B H 17 (45
ase 0.175 (4,45
Plane_\_ ‘ i CW(QEN)
Seatin - . v |
Plane k ‘ / + l
! 0.175 (4,45) '|l
‘ 0.125 (3,18) 'i
0.095 (2,4) < 0.100 (2,54) TYP */ o 0-1570\
0.030 (0,76) | | 0.055 (1,40) ‘ 0.012 (0,30)
0.021 (053) 0.025 (0,64) I 0.008 (0,20)
0.015 (0,38) 11 le— o.3ocT1Y(P7,62) —
4040086-3/F 07/03
NOTES:  A. Al linear dimensions are in inches (millimeters). G Body width does not include particles of
B. This drawing is subject to change without notice. packing materials.
C. Controlling dimension: inch. H. A visual index feature must be located within the
D. Leads within 0.005 (0,13) radius of true position (TP) at cross—hatched area.
gage plane with maximum material condition and unit installed.
E  Angle applies to spread leads prior to installation.
F Outlines on which the seating plane is coincident with the

plane (standoff = 0), terminals lead standoffs are not required,
and lead shoulder may equal lead width along any part of the

lead above the seating/base plane.

Q’ TEXAS

INSTRUMENTS
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MECHANICAL DATA

D (R*PDSO*GWH PLASTIC SMALL—OQUTLINE PACKAGE
0344 (8,75)
¢ 0.357 (8,55) ’
@

14 W 8
0.244 (6,20)
0.228 (5,80)

I N - - T 0157 (4,00)

\ \ 0.150 (3,80) A

EEEEEE

Pin 1

0.020 (0,51)
Index Area b
0.050 (1,27) 0.012 (0.51)
[ ]0.010 (0,25) W]
: \ £ \
T
\ /
v - - - - - # J\ 7 /k
0.010 ( \ 7
— 0.069 (1,75) Max 0.004 (0,10)
0.010 (0,25) /
0.005 (0,15)1 )/
/ ‘ \
\ t \ //\ | []0.004 (0,10)
Gauge Plane - !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-4/J 09/09
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed .006 (0,15) per end.
@ Body width does not include interlead flash. Interlead flash shall not exceed .017 (0,43) per side.
E. Reference JEDEC MS—-012 variation AB.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers pmplifier.ti.com Audio [vww.1r.com/audid

Data Converters Automotive [vww Tr.com/automofiv
DLP® Products [vww .dIp.comn] Broadband [pww i.com/broadband
DSP Fspicom Digital Control [pww ir-com/digitalcontrol
Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
Power Mgmt powerfr.com Security vww Tr.com/securt
Microcontrollers nicrocontroller.fi.conj Telephony lvww.tr.com/telephony
RFID [wWwiiirfid-co Video & Imaging [pww i-com/vided

RF/IF and ZigBee® Solutions | {r.com/prl Wireless [vww fi.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2009, Texas Instruments Incorporated
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