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Specifications and Applications
Information TIMING CIRCUIT

SILICON MONOLIT

TIMING CIRCUIT

The MC1555/MC1455 monolithic timing circuit is a highly stable
controller capable of producing accurate time delays, or oscilla-
tion. Additional terminals are provided for triggering or resetting
if desired. In the time delay mode of operation, the time is pre-
cisely controlled by one external resistor and capacitor. For asta-
ble operation as an oscillator, the free running frequency and the
duty cycle are both accurately controlled with two external resis-
tors and one capacitor. The circuit may be triggered and reset on

falling waveforms, and the output structure can source or sink up (Top View)
to 200 mA or drive MTTL circuits.
. . G SUFFIX
® Direct Replacement for NE5S55/SES55 Timers METAL PACKAGE
® Timing From Microseconds Through Hours CASE 601-04
® Operates in Both Astable and Monostable Modes 1. Ground 5. Control Voltage
; 2. Trigger 6. Threshold

.

Af:i]ustable Duty Cycle . 3. Output 7. Discharge
e High Current Output Can Source or Sink 200 mA 4. Reset 8. Voo
® Output Can Drive MTTL
® Temperature Stability of 0.005% per °C
® Normally “On” or Normally "“Off” Qutput

FIGURE 1 — 22-SECOND SOLID-STATE TI Y RELAY CIRCUIT (Top View)
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Threshold —2 > ; ORDERING INFORMATION
omp - b .
Control S _A R gll(l)p Discharge Temperature
Voltage 5 k3 P o Device Alternate Range Package
> S Inhibit S B Gutout MC1455G — 0°C to +70°C | Metat Can
) Comp Reset pu MC1455P1 NE555V |  0°Cto +70°C |Plastic DIP
Trigger -8B 4 MC1455D — 0°C to +70°C | SO-8
5 k% MC1455U — 0°C to +70°C | Ceramic DIP
_ MC1455BP1 —  |-40°C to +85°C |Plastic DIP
Gl; Rese‘t MC1555G —  |-B5°Cto +125°C| Metat Can
MC1555U SEBB5 | -55°C to +125°C| Ceramic DIP
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MAXIMUM RATINGS (Ta = +25°C unless otherwise noted.)

FIGURE 3 — GENERAL TEST CIRCUIT

Rating Symbol Value Unit | [ | ° vec
Power Supply Voltage Vee +18 Vdc VR «'CC I|
Discharge Current (Pin 7) I7 200 mA Reset O 4 s o0 1 ,,,,,
Power Dissipation (Package Pp vee =
Limitation) > .
Metal Can 680 mW +| SO":""I Discharge
Derate above Ta = +25°C 4.6 mW/°C 0.01 pF I orage MC1555
. h MC1455
Plastic Dual in-Line Package 625 mw = 3 6 Threshold
Derate above Tp = +25°C 5.0 mwW/°C Output Vs X
Operating Temperature Ta °C lsink ||,,]_
Range (Ambient) MC1555 —-55to +125 lsource Gnd =
MC14558 —~40 to + 85 ! z
MC1455 Oto +70 = = —=
Storage Temperature Range Tstg —65 to +150 °C Test Circuit for Measuring dc Parameters: (to set easure parameters}
a) When Vg = 2/3 V¢, Vo is low.
b) When Vg < 1/3 Ve, Vo is high.
c) When Vg is low, pin 7 sinks curren, Reset, set Vp, high,
apply Reset voltage, and test for g into pin 7
When Reset is not in use, it sh ed to Vco
ELECTRICAL CHARACTERISTICS (Tp = +25°C, Vgc = +5.0 Vto +15 V unless otherw
Cha o MC1555 MC1455
ct t
racteristics Symbol Min Typ Typ Max Unit
Supply Voltage Vee 4.5 — 4.5 - 16 \
Supply Current lce mA
Ve =50V, R =9 — - 3.0 6.0
Ve =15V, Ry =20 — 10 15
Low State, (Note 1)
Timing Error {(Note 2)
R =1.0 kQ to 100 k2
Initial Accuracy C = 0.1 uF 20 — 1.0 - %
Drift with Temperature 100 — 50 — PPM/CC
Drift with Supply Voltage 0.20 - 0.10 - %/Voit ;
Threshold Voltage - 2/3 - - 2/3 — xVge
Trigger Voltage \%
Vee =15V 4.8 5.0 5.2 — 5.0 —
Ve =50V 1.45 1.67 1.9 — 1.67 —
Trigger Current — 0.5 — - 0.5 - uA
Reset Voltage 0.4 0.7 1.0 0.4 0.7 1.0 A\
Reset Current — 0.1 — - 0.1 — mA
Threshold Current (Note 3) — 0.1 0.25 — 0.1 0.25 uA
Discharge Leakage Current (Pin ldis — - 100 — — 100 nA
Control Voltage Leve! Veo \Y
Vec=15V 9.6 10 104 9.0 10 11
Ve =50V 2.9 3.33 3.8 26 3.33 4.0
Output Voltage Lo VoL
{(Vee=15V) \Y
— 0.1 0.15 — 0.1 0.25
- 0.4 0.5 - 0.4 0.75
— 2.0 2.2 — 2.0 25
- 25 - — 25 —
— 0.1 0.25 — - —
— - — — 0.25 0.35
U put Voltage High VOH \Y
{lsource = 200 mA)
Vee=15V — 125 - -~ 125 -
{lsource = 100 mA)
Vee =15V 13 13.3 — 12.75 13.3 —
Vee =50V 3.0 3.3 - 2.75 3.3 —
Rise Time of Output toLH — 100 - — 100 — ns
Fall Time of Qutput tOHL — 100 — — 100 — ns .

NOTES:

1. Supply current when output is high is typically 1.0 mA less.

2. Tested at Vo =5.0 Vand Ve =15 V.

Monostable mode

3.

This will determine the maximum value of Rp + Rg for 16 V operation.

The maximum total R = 20 megohms.
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MC1455 e MC1555

TYPICAL CHARACTERISTICS
(TA = +25°C unless otherwise noted.)
FIGURE 4 — TRIGGER PULSE WIDTH FIGURE 5 — SUPPLY CURRENT FIGURE 6 — HIGH OUTPUT VOLTAGE
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FIGURE 7 — LOW OUTPUT VOLTAGE FIGURE 8 — LOW OUTPUT VOLTA FIGURE 9 — LOW OUTPUT
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FIGURE 13 — REPRESENTATIVE CIRCUIT SCHEMATIC
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The MC1555 is a monolithic timing circuit which use A reset pin is provided to discharge the capacitor thus inter-
timing elements an external resistor — capacitor networ| rupting the timing cycle. As long as the reset pin ig low, the capaci-
be used in both the monostable (one-shot) and astab tor discharge transistor is turned ‘‘on” and prevents the capacitor
i from charging. While the reset voltage is applied the digital output
will remain the same. The reset pin should be tied to the supply
e starting voltage when not in use.
for a com-
rcuit are two
er for capacitor
cluded. The com-

ratio of the supply FIGURE 14 — MONOSTABLE CIRCUIT

resistor values. While the timing is dependent upai
passive components, the monolithic circuit pra"
circuit, voltage comparison and other functiong
plete timing circuit. Internal to the integrat
comparators, one for the input signal a
voltage; also a flip-flop and digital out
parator reference voltages are alway
voltage thus providingoutput timi
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i

the flip-flop. This action discharges the timing capacitor and re-
turns the digital output to the low state. Once the flip-flop has
been triggered by an input signal, it cannot be retriggered until <R
the present timing period has been completed. The time that the M) 1i 0.01 uF
output is high is given by the equation t = 1.1 Ra C. Various

combinations of R and C and their associated times are shown in :
Figure 16. The trigger pulse width must be less than the timing
period.

J

Control
Voltage

)
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MC1455 ¢ MC1555 | ;

GENERAL OPERATION (continued)

FIGURE 15 — MONOSTABLE WAVEFORMS FIGURE 16 — TIME DELAY

" A 1A 1/

0.1

A A
0.01 ,/ ,/

% /
0.001 /] pd

10us 100pus 1.0ms

C, CAPACITANCE (uF)
N\
N

100

t =50 us/cm
(Ra =10k, C=0.01 uF, R =1.0kQ, Ve = 15 V)

DELAY (s)

FIGURE 17 — ASTABLE CIRCUIT \ ASTABLE WAVEFORMS

*Vecl(5 to 15 V)

Ra
Reset Vee

—_——— -

7 Discharge

Output 3

2 MC1455

6 Threshold

Trigger

Control
Voltag

v

RL

A A AL e
= v

t= 20 us/cm

Astable Mode (Rp=5.1kQ2,C=0.01 uF, R =1.0k&2;
Rg=39kQ, Vec = 15 V)

In the astable mode the ti

retrigger itself and cause the ¢

1/3 Voo and 2/3 V. See Figi

The external capacito
and discharges to 1/
these resistors the’

s to 2/3 Ve through Rp and Rg
i#hrough Rp. By varying the ratio of FIGURE 19 — FREE-RUNNING FREQUENCY
ty. cycle can be varied. The charge and

apendent of the supply voitage. 100
ut high) is given by: t1 = 0.695 (Rp+Rg) C
utput low} by: to=0.695 (Rg) C 10 N N, N,
period is given by: T = t1 + t3 = 0.695 (Rp+2Rg) C . \
o
Th ency of oscillation is then: f = 1144 i N N N
" T (Ra+2Rg)C S 1O 7 7 % 7,
and y be easily found as shown in Figure 19. é @Q & ofo 'FQ 2
R L
The duty cycle is given by: DC = 8 % 0 I, IN AN AN ™,
Ra+2Rp =]
To obtain the maximum duty cycle Rp must be as small as “
possible; but it must also be large enough to limit the discharge 0 N N N N
current (pin 7 current) within the maximum rating of the discharge 0.0
transistor {200 mA}. (RA + 2Rg)
The minimum value of Rp is given by: \
0.001 N
Ra 5 Vg (vdd 5, Yee fvde) 0.1 10 10 100 10k 10k 100k
17 (A) 0.2 f, FREE-RUNNING FREQUENCY (Hz)
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MC1455 e MC1555

APPLICATIONS INFORMATION

Linear Voltage Ramp
in the monostable mode, the resistor can be replaced by a con-
stant current source to provide a linear ramp voltage. The capaci-
tor still charges from 0 to 2/3 V. The linear ramp time is given
by = 2 Vee
3
Vce-VB- VBE
R ’
then t can be made independent of Ve

where | = If Vg is much larger than VgE,

FIGURE 20 — LINEAR VOLTAGE SWEEP CIRCUIT

pee

Reset
4 8 VCC
Rg R1
2N 4403

Digital 3 Ve or Equiv
Qutput

MC 1555

MC 1455

2

Trigger O

i1

(RE = 10 kQ,R2 = 100 k@,R1

Missing Pulse Detector

The timer can be used to produce an output when
pulse fails to occur within the delay of the timer. To_a
this, set the time delay to be slightly longer than the i
successive input pulses. The timing cycle is then cor
by the input pulse train until a change in freq
pulse allows completion of the timing cycl
the output level.

missing
g a change in

b V
Reset ce < R
a 8 ; A
Discharge
7
00—
Threshold
MC 1555 [
MC1455 —O——t
Controt
5 Voltage C
Trigger 0T :T[
1 é 0.01uF =
= /P 2N4403
or Equiv

E RAMP WAVEFORMS
9 kQ,C = 0.01 uF,Vge =

FIGURE 21 — LINEAR

Qutput Voitage

t= 100 us/cm

15 V)
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FIGURE 23 — MISSING PULSE DETECTOR WAVEFORMS
(R = 2.0 k2, R = 1.0k, C = 0.1 uF, Vgg = 15 V)

= 500 us/cm




MC1455 e MC1555

APPLICATIONS INFORMATION (continued)

FIGURE 25 — PULSE WIDTH MODULATION WAVEFORMS
(Ra = 10k, C = 0.02 uF, Vg = 15V)

Pulse Width Modulation

If the timer is triggered with a continuous pulse train in the
monostable mode of operation, the charge time of the capacitor
can be varied by changing the control voltage at pin 5. In this
manner, the output pulse width can be modulated by applying
a modulating signal that controls the threshold voltage.

Modulation I nput

FIGURE 24
+ VCC {5 to 15 V)
*—e 4 2
]
R R
L 4 ST A
3 7
—O——-oj
Output t = 0.5 ms/cm
MC1555 6 C
MC 1455 b O j:
2 5 =
*r—O—
Clock Modulation ‘g5t ' Sequences
Input 1 input Several timers can be connected to drive each other for sequen-
" tial timing. An example is shown in Figure 26 where the sequence
is started by triggering the first timer which runs for 10 ms. The
output then switches low momentarily and starts the second timer
which runs for 50 ms and so forth.

FIGURE 26

Ve (6 to 15 V)
9.1k 27 k 18.2 k
< 8 4 8 4
6 0.01 uF & 0.01 uF
¢—0— —o—{q ¢—O0— —0—1(1
5 5
MC1555 - 7 MC1555 L 7 MC1555 L
MC1455 | G MC1455 1’_0— MC1455
3 2 3 2 3
—o0— —o—e—|(— o—|
0.001 uF 0.001 uF
1 i 1
5.0 uF A< 5.0 uF ;V\
= = Load = = Load = = Load

7
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MC1455 e MC1555

OUTLINE DIMENSIONS

NOTE 4

NOTE:

1. LEADS WITHIN 0.25 mm {0.010)
DIA OF TRUE POSITION AT
SEATING PLANE AT MAXIMUM
MATERIAL CONDITION.

MILLIMETERS INCHES
DIM | MIN | MAX | MIN | MAX
A 8.51 940 | 0335 | 0370
B 7.75 851 | 0305 | 0.335
c 4.18 470 | 0.165 | 0.185
D 041 048 | 0016 | 0.019
E 0.25 102 | 0010 | 0.040
F 0.25 102 | 0010 | 0.040
G 508 BSC 0.200 BSC
H
J
K
L
M
N

INCHES
MIN | MAX
0.370 | 0400

. | 0.240 | 0.260

3.94 445 | 0155 | 0.175

0.38 051 | 0015 | 0.020

1.02 152 | 0.040 | 0.060
2.54 BSC 0.100 BSC

0.76 127 | 0030 | 0.050

0.20 030 | 0008 | 0012

0N 0.86 | 0028 | 0.034
0.74 114 | 0029 | 0.045

1270 | — [ 0500 | — 292 | 343 | 0415 | 0135
305 | 406 | 0120 | 0.160 7.62 BSC 0.300 BSC
45° BSC 45° BSC — 1 — 10°

241 [ 267 | 0409 | 0.105 051 | 076 | 0.020 | 0.030

G SUFFIX
CASE 601-04 mwéa?g ﬁﬁé B ARE DATUMS P1 SUFFIX
METAL PACKAGE SIONING AND TOLERANCING PER ANSi CASE 626-04
{MC1455P1 only) , 1982, PLASTIC PACKAGE

| flep -
T b
G SEATING PLANE
INCHES A MILLIMETERS INCHES

MIN | Max H H H H DIM | MIN | MAX | MIN | MAX

0390 [ 0430 A | 478 | 500 [ 0188 | 0.197
B 0245 | 0275 8 5 T B | 381 | 401 | 0150 | 0.158
[ 0170 | 0.200 C | 135 | 175 | 0053 | 0.069
D 0016 | 0.020 8 1 D | 035 | 046 | 0014 | 0018
F 0.055 | 0.065 F | 067 | 077 | 002 | 0030
G 0.100 BSC 1 4 . G 1.27 BSC 0.050 BSC
H 0.045 | 0.065 H H H H J [ 019 | 02 | 0007 | 0009
J 0.008 [ 0012 S X K | 010 | 020 | 0004 | 0008
K 0125 | 0.160 ~| b L | 48 | 521 | 0189 [ 0205
L 0290 [ 0310 G P | 579 [ 620 | 0228 | 0244
M — 15°
N 0.020 | 0040

NOTES: D SUFFIX
1.-T- 1S SEATING PLANE. PLASTIC PACKA
WITHIN 0.13 mm (0.005) RAD OF TRUE 2 DIMENSION A IS DATUM. GE
SITION AT SEATING PLANE AT MAXIMUM U SUFFIX 3. POSITIONAL TOLERANCE CASE 751-01
MATERIAL CONDITION. CASE 693-02 FOR LEADS: S0-8
2. DIMENSION “L” TO CENTER OF LEADS WHEN :
FORMED PARALLEL. CERAMIC PACKAGE RaJA = 180°C/W

Motorola reserves the right to make changes without further notice to any products herein to improve reliabitity, function or design. Motorola does
not assume any liability arising out of the application or use of any product or circuit described herein; neither does it convey any license under its
patent rights nor the rights of others. Motorola and@are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Employment Opportunity/
Affirmative Action Employer.
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