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SCL4047B 883/4047B

CMOS MONOSTABLE/ASTABLE MULTIVIBRATOR

FEATURES

» Low Power Consumption

» Monostable (one-shot} or (Astable} Operation

= True and Complementary Buffered Outputs

» Only One External Rand C Required

= Enabled with aither a Low or a High Level
in Astable Mode

= Triggered on either a Low to High or High to
Low Transition in Monostable Mode

= Asynchronous Master Reset

= Output Pulse Width Independent of Trigger
Pulse, in Monostable Mode

= May Be Utilized as Free Running or Gated
Oscillator, in Astable Mode

DESCRIPTION

4047B is capable of operating in either the
monostable or astabie mode. 1t requires an external
capacitor {between pins 1 and 3) and an external
resistor (between pins 2 and 3) to determine the
output pulse width in the monostable mode, and
the output frequency in the astable mode.

Astable operation is enabled by a high level on
the astable input or low level on the astable input.
The output frequency (at 50% duty cycle) at Q and
A outputs is determined by the timing components.
A frequency twice that of Q is available at the Os-
cillator Output; a 50% duty cycle is not guaranteed.
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Monostable operation is obtained when the de-
vice is triggered by low-to-high transition at + trig-
ger input or high-to-low transition at —trigger input.
The device can be retriggered by applying a simul-
taneous low-to-high transition to both the + trigger
and retrigger inputs.

A high_level on Reset input resets the outputs
Q to low, Q to high.
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Absolute Maximum Ratings

Vpp DC Supply Voltage
VN Input Voltage

Tg Storage Temperature

Range

Pp Package Dissipation

—0.5t0 +18Vpe
-05toVpp +0.5VoC

~65°Cto +150°C

T Lead Temperature

(Soldering, 10 seconds)

500mwW
300°C

4047B

Recommended Operating Conditions

Vop DC Supply Voltage 3to 15Vpg
VN Input Voltage 0toVpp Voo
Ta Operating Temperature Range
SCL4047BC,D,F, H -55°Cto +125°C
SCL4047BE —-40°Cto +85°C

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS !

2 < 2
PARAMETER Voo | conpiTions | TLow *BC THIGH ___| ynits
{vdc) Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE loo|
CURRENT 5 |Vin=VggorVgp | — |10 - lo.o0os| 1.0 - | 30 uAdc
10 Al valid input — 2.0 - (0.001 20 — 60
15 |combinations - 4.0 - |0.002 | 40 L= 120
NOTES: ' Remaining Static Electrical Characteristics are listed under “4000B Series Family Specifications”.
! Toow =-55°C for C, D, F, H device.
= —40°C for E device.
Thign = +125°C for C, D, F, H device.
=+ 85°C for E device.
AC ELECTRICAL CHARACTERISTICS
Ta =25°C,C = 50pF
PARAMETER CONDITIONS MIN TYP MAX UNITS
tpyL. tpLH Propagation Delay Time Astable. Vpp = 5V 200 400 ns
Astabie to OSC Qut Vop = 10V 100 200 ns
Vpp = 15V 80 160 ns
teuL, teLH Astable, Astable toQ Q Vpp = 5V 550 900 ns
VDD = 10V 250 500 ns
Vpp = 15V 200 400 ns
teHL tpLH + Trigger, — Triggerto Q Q Vpp = 5V 700 1200 ns
Vpp = 10V 300 600 ns
VDD = 15V 240 480 ns
tpHL: tPLR + Trigger, Retriggerto Q Vpp = 5V 300 600 ns
Vpp = 10V 175 300 ns
Vpp = 15V 150 250 ns
terL tpLH ResettoQ Q Vpp = 5V 300 500 ns
Vpp = 10V 125 250 ns
Vpp = 15V 100 200 ns
trHL tTLH Transition Time Q, Q, OSC Out Vpp = 5V 100 200 ns
Vpp = 10V 50 100 ns
VDD = 15V 40 80 ns
b, twh Minimum Input Pulse Duration Any Input
Vpp = 5V 500 1000 ns
Vpp = 10V 200 400 ns
Vpp = 15V 160 320 ns
tacl. tecL + Trigger, Retrigger, Rise and Vpp = 5V 15 ns
Fall Time Vpp = 10V 5 1S
Vpp = 15V 5 ns
Cin _lL,“.verage Input Capacitance Any Input 5 7.5 pF
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Vv CTC*  RTC
ASTABLE (5)- 0
ASTABLE (2>
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RESISTOR - DIODE NETWORK V Fr2 FE3 FF4 ) >0
Voo Vss T 0_ co “Tco
| | Q
A R1 R2 R 3
I A } A
CAUTION: i
: —(9)
Vss TERMINAL 3 IS MORE SENSITIVE
«*MODIFIED INPUT PROTECTION  TO STATIC ELECTRICAL DISCHARGE; ~ 92CM-21432  EXTERNAL
CIRCUIT TO PERMIT LARGER EXTRA HANDLING PRECAUTIONS RESET

INPUT-VOLTAGE SWINGS ARE RECOMMENDED
TRUTH TABLE
TERMINAL CONNECTIONS TYPICAL OUTPUT
INPUT PULSE |OUTPUT PERIOD OR

FUNCTION TOVpp TOVgs TO PULSE FROM | PULSE WIDTH
Astable Multivibrator

Free-Running 456,14 | 7,8,9,12 10, 11,13 ta(10,11) = 4.40RC

True Gating 4,6,14 7,8,9,12 5 10,11,13

Complement Gating 6, 14 5,7,8,9,12 |4 10, 11,13 tA(13) = 2.20RC
Monostable Multivibrator

Positive-Edge Trigger 4,14 56,7,9,12 |8 10, 1

Negative-Edge Trigger | 4,8, 14 57,912 6 10, 11 tm(10,11) = 2.48 RC

Retriggerable 4,14 5,6,7,9 8,12 10, 11

External Countdown* 14 5,6,7,8,912|(SeeFigure) [(See Figure) {See Figure)

nputT I L

PULSE

o—

Note: External resistor between terminals 2 and 3. External capacitor between terminals 1 and 3.

*Typical Implementation of External Countdown Option

ASTABLE
040478 |, ——ouT
Q= OCKICOUNTER
RESET

texy = (N-1)ta + (ty + tA/2)
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4047B

TYPICAL PERFORMANCE CHARACTERISTICS

Typical Q, Q, Osc Out Period Typical Q, Q, Pulse Width
Accuracy vs Supply Voltage Accuracy vs Supply Voltage
(Astable Mode Operation) Monostable Mode Operation
(e By Sy
S s La Th = 29°C] 215 l Ty = 2stc]
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5 =y % \\
o _jg 5’ -5
a -
5 10 15 5 10 15
Vpp —SUPPLY VOLTAGE (V) Vop~—SUPPLY VOLTAGE (V)
fQ’ Q R C tM R C
A 1000 kHz 22k 10 pF A 2us 22K 10 pF
B 100kHz 22k 100 pF B 7us 22k 100 pF
C 10kHz 220k 100 pF o] 60us 220k 100 pF
D tkHz 220k 1000 pF D 550us 220k 1000 pF
E 100Hz 2.2M 1000 pF E 5.5ms 2.2M 1000 pF
Typical Q, Q and Osc Out Typical Q and Q Puise Width
Period Accuracy vs Temperature Accuracy vs Temperature
Astable Mode Operation Monostable Mode Operation
10 ® D (5V, 10V, 15V} [XEY) gz A5V Tov)/
G = 10 L C(15V) LA (10V) T3 15 [D 5V, 10V, 18 A
T3 1csv 1ov) 5o \ e dov, 15v) /A(15V)
8 S sl B(15V) | A (15V) < <Z( 10 = B‘(‘!S'V) A ||
52 2 s P L 535 i e |
< i B (5V) == 0% . C(5v) B (5V)
= o
T 0 p- B (10V) " B(10v)
8 B(S_V) T 0 B(15V)
Pt A(15V) BOOV) || | = C(15v)
s ° B(15V) | s _gBEV] 1 C(5V, 10V)
] A(10V) | C (5, 10V) | w A(15V)7]p 5V 1oV, 15v)
T _ } } " - 1 Z A Fl
& 0 I/{\(SVg DE%%?/Y%E;V) 2 17 A (5V. 10V)
-65-35 -5 25 55 85 115 145 -65-35-5 25 55 85115 145
Ta—AMBIENT TEMPERATURE ("C) Ta —TEMPERATURE ("C)
fa.a R C tm R C
A 1000kHz 22k 10 pF A 2us 22K 10 pF
B 100kHz 22k 100 pF B 7us 22k 100 pF
C 10kHz 220k 100 pF C 60us 220k 100 pF
D 1kHz 220k 1000 pF D 550us 220k 1000 pF
TIMING DIAGRAMS
Astable Mode Monostable Mode Retrigger Mode
OSCoUT_ [ 11— + TRIGGER _{] L RE?;:gggg—j L
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