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sinotics

TIMER| 5§55

DESCRIPTION

The NE/SE 555 monolithic timing circuit is a highly stable
controller capable of producing accurate time delays, or
oscillation. Additional terminals are provided for triggering
or resetting if desired. In the time delay mode of operation,
the time is precisely controlled by one external resistor and
capacitor. For a stable operation as an oscillator, the free
running frequency and the duty cycle are both accurately
controlled with two external resistors and one capacitor.
The circuit may be triggered and reset on falling waveforms,
and the output structure can source or sink up to 200mA
or drive TTL circuits.

FEATURES

e TIMING FROM MICROSECONDS THROUGH HOURS

e OPERATES IN BOTH ASTABLE AND MONOSTABLE
MODES

e ADJUSTABLE DUTY CYCLE

e HIGH CURRENT OUTPUT CAN SOURCE OR SINK
200mA

e OQUTPUT CAN DRIVE TTL

e TEMPERATURE STABILITY OF 0.05% PER °C

e NORMALLY ON AND NORMALLY OFF OUTPUT

LINEAR INTEGRATED CIRCUITSI

PIN CONFIGURATIONS (Top View)

T PACKAGE

1. Ground 5. Control Voltage
2. Trigger 6. Threshold

3. Output 7. Discharge

4. Reset 8. Ve

ORDER PART NOS. SE555T/NES55T

V PACKAGE

Ground E 3 Vee

Trigger ‘Z 3 Discharge
Output E E] Threshold
Reset E _T_' Control Voltage

ORDER PART NOS. SE555V/NE5S55V

APPLICATIONS ABSOLUTE MAXIMUM RATINGS
PRECISION TIMING Supply Voltage +18V
PULSE GENERATION Power Dissipation 600 mW
SEQUENTIAL TIMING Operating Temperature Range
TIME DELAY GENERATION NE555 0°C to +70°C
PULSE WIDTH MODULATION SE555 —55°C to0 +125°C
PULSE POSITION MODULATION Storage Temperature Range —65°C to +150°C
MISSING PULSE DETECTOR Lead Temperature (Soldering, 60 seconds) +300°C
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SIGNETICS TIMER = 555

ELECTRICAL CHARACTERISTICS TA= 25°C, Ve = +5V to +15 unless otherwise specified

PARAMETER TEST CONDITIONS SE 555 NE 556 UNITS
MIN | TYP MAX MIN | TYP MAX
Supply Voltage 4.5 18 45 16 \"
Supply Current Vee =5V R = 3 5 3 6 mA
Vce =15V R =00 10 12 10 15 mA
Low State, Note 1
Timing Error Ra, Rg = 1KQ to 100K$2
Initial Accuracy C=0.1uF Note2 05 2 1 %
Drift with Temperature 30 100 50 ppm/OC
Drift with Supply Voltage 0.05 0.2 0.1 %/Volt
Threshold Voltage 2/3 2/3 X Vee
Trigger Voltage Ve = 15V 4.8 5 5.2 5 A"
Vee= BV 145 | 167 | 19 1.67 v
Trigger Current 0.5 0.5 nA
Reset Voltage 0.4 0.7 1.0 04 0.7 1.0 "
Reset Current 0.1 0.1 mA
Threshold Current Note 3 0.1 .25 0.1 .25 uA
Control Voltage Level Vee = 15V 9.6 10 104 9.0 10 1 v
Vee= 5V 29 333 | 38 2.6 333 | 4 v
Output Voltage Drop (low) Ve = 15V
ISINK = 10mA 0.1 0.15 0.1 .25 Vv
ISINK = 50mA 04 | 05 0.4 75 v
IsINK = 1T00mA 2.0 2.2 2.0 25 v
ISINK = 200mA 25 25
Vce =5V
ISINK = 8mA 0.1 0.25 v
ISINK = BmA .25 .35
Output Voltage Drop (high)
ISOURCE = 200mA 125 125
Vce = 15V
ISOURCE = 100mA
Vee = 15V 130 | 133 1225 | 133 v
Vee= 5V 3.0 3.3 275| 33 v
Rise Time of Qutput 100 100 nsec
Fall Time of Qutput 100 100 nsec

NOTES

1. Supply Current when output high typically TmA less.

2, Tested at Vcc =5V and Vg = 15V

3. This will determine the maximum value of Rp+ RgFor 15V operation, the max total R = 20 megohm.

EQUIVALENT CIRCUIT (Shown for One Side Only)
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SIGNETICS TIMER ® 555

TYPICAL CHARACTERISTICS
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SIGNETICS TIMER = 555

TYPICAL CHARACTERISTICS (Cont’d)

NORMALIZED DELAY TIME
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Siuotics DUAL TIMER - 556

LINEAR INTEGRATED CIRCUITS‘

DESCRIPTION PIN CONFIGURATION (Top View)
The NE/SE556 Dual Monolithic timing circuit is a highly
stable controller capable of producing accurate time delays A PACKAGE
or oscillation. The 556 is a dual 555. Timing is provided by
an external resistor and capacitor for each timing function.
The two timers operate independently of each other sharing
only Ve and ground. The circuits may be triggered and
reset on falling waveforms. The output structures may sink
or source 150mA. Discharge

4] Vee
EI Discharge

E Threshold

FEATURES Threshold
e TIMING FROM MICROSECONDS TO HOURS

® REPLACES TWO 555 TIMERS

® OPERATES IN BOTH ASTABLE, MONOSTABLE,
TIME DELAY MODES

HIGH OUTPUT CURRENT g
ADJUSTABLE DUTY CYCLE
TTL COMPATIBLE Trigger
TEMPERATURE STABILITY OF 0.05% PER °C

Control Voltage

Reset EI Control Voltage

[10] Reset
3 Output
E Trigger

[o] [=] [=] [] [~] [-]

~

Ground

APPLICATIONS
PRECISION TIMING
SEQUENTIAL TIMING
PULSE SHAPING

PULSE GENERATOR
MISSING PULSE DETECTOR
TONE BURST GENERATOR
PULSE WIDTH MODULATION ABSOLUTE MAXIMUM RATINGS

TIME DELAY GENERATOR Supply Voltage +18V
FREQUENCY DIVISION Power Dissipation 600mwW
INDUSTRIAL CONTROLS Operating Temperature Range NEb556 0°C to +70°C
PULSE POSITION MODULATION SE556 -55°C to +125°C
APPLIANCE TIMING SE556C -55°C to +125°C
TRAFFIC LIGHT CONTROL Storage Temperature Range -65°C to +150°C
TOUCH TONE ENCODER Lead Temperature (Soldering, 60 sec) +300°C
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SIGNETICS DUAL TIMER = 556

ELECTRICAL CHARACTERISTICS Ta= 25°C, Vee = 5V to +15 unless otherwise’specified

SE 556

NE 556

PARAMETER TEST CONDITIONS MIN TYP |MAX MIN TYP | MAX UNITS
Supply Voltage 4.5 18 4.5 16 \
Supply Current VCC= 5V RL=°° 3 5 3 6 mA

Vee=15V R = 10 1 10 14 mA
Low State, Note 1
Timing Error (Monostable) R = 2K to 100K$2
Initial Accuracy C=0.1uF Note 2 0.5 1.5 0.75 %
Drift with Temperature 30 100 50 ppm/°C
Drift with Supply 005 | 0.2 0.1 %/Volt
Voltage
Timing Error (Astable) RA, RB =2KS to 100K
Initial Accuracy C=0.1uF Note 2 1.5 2.25 %
Drift with Temperature 90 150 ppm/°C
Brift with:Supply 0.15 03 %/Volt
Voltage
Threshold Voltage 2/3 2/3 X Vee
Threshold Current Note 3 30 100 30 100 nA
Trigger Voltage Ve =15V 4.8 5 5.2 5 \
Vee =5V 1.45 |1.67 1.9 1.67 \
Trigger Current 0.5 0.5 MA
Reset Voltage 0.4 0.7 1.0 0.4 0.7 1.0 \%
Reset Current 0.1 | 041 mA
Control Voltage Level VCC =15V 9.6 10 10.4 9.0 10 n \%
Ve =5V 29 |[3.33 3.8 26 | 3.33 4 \%
Output Voltage Drip (low) VCC = 15V
Igink = T0mA 0.1 0.15 0.1 .25 \%
Ig)nk = BOmA 0.4 0.5 0.4 .75 \%
Igink = 100mA 2.0 2.25 2.0 2.75 Y
IsiNk = 200mA 25 2.5
Vee=5Y
Igink = 8mA 0.1 0.25 \%
Igink = BmMA .25 .35
Output Voltage Drop (high)
Vee =15V
'source = 100mA
Vee =15V 13.0 | 133 12.75 | 13.3 Vv
Voo =5VY 3.0 3.3 2.75 3.3 Vv
Rise Time of Output 100 100 nsec
Fall Time of Output 100 100 nsec
Discharge Leakage Current 20 100 20 100 nA
Matching Characteristics
(Note 4)
Initial Timing Accuracy 0.05 0.1 0.1 0.2 %
Timing Drift with o
Temperature 10 &0 pRmC
Oriftwith Supply 01 | 02 02 | 05 | %/\Volt
Voltage

NOTES

D AN =

. Supply current when output is high is typically 1.0ma less.
. Tested at Vo = 5V and Vg = 15V.

. This will determine the maximum value of R + Rg for 15V operation. The maximum total R = 20 meg-ohms.
. Matching characteristics refer to the difference between performance characteristics of each timer section.




SIGNETICS DUAL TIMER = 556

EQUIVALENT CIRCUIT (Shown for One Side Only)
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SIGNETICS DUAL TIMER = 556

TYPICAL CHARACTERISTICS (Cont’'d)
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SIGNETICS TIMERS ® 555/556

APPLICATIONS INFORMATION

MONOSTABLE OPERATION

In this mode of operation, the timer functions as a one-
shot. Referring to Figure 1a the external capacitor is
initially held discharged by a transistor inside the timer.

+V¢c (5 To 15V)

) _
" , 4 14 I
@ o—&7is  prie, D

)
‘
'!f,. 1/2 NE/SE 556

P £ 2. TNoal . I
7 (3) i VG I
yo ~| conTROL

7 VOLTAGE
014F

Y

@
"
i

+Vcc (6 To 16V)

RESETT— —_——
o a 8 p
/7ZA

o0— 2 7

1/2 NE/SE 555

it

CONTROL
VOLTAGE

JT_ l 01

o—
OUTPUT

e

FIGURE 1a.

Upon application of a negative trigger pulse to pin 2, the
flip-flop is set which releases the short circuit across the
external capacitor and drives the output high. The voltage
across the capacitor, now, increases exponentially with the
time constant 7 = RAC. When the voltage across the capaci-
tor equals 2/3 Vcc, the comparator resets the flip-flop
which in turn discharges the capacitor rapidly and drives
the output to its low state. Figure 1b shows the actual
waveforms generated in this mode of operation.

The circuit triggers on a negative going input signal when
the level reaches 1/3 V. Once triggered, the circuit will
remain in this state until the set time is elapsed, even if it
is triggered again during this interval. The time that the
output is in the high state is given by t=1. 1 RAC and can
easily be determined by Figure 1c. Notice that since the
charge rate, and the threshold level of the comparator are
both directly proportional to supply voltage, the timing

t = 0.1 MS/CM

INPUT — 2V/CM

OUTPUT VOLTAGE — 5V/CM

41 4

CAPACITOR VOLTAGE — 2V/CM
Rp =9.1KRQ,C=.01uF, R _=1KQ

FIGURE 1b.

interval is independent of supply. Applying a negative pulse
simultaneously to the reset terminal (pin 4) and the trigger
terminal (pin 2) during the timing cycle discharges the exter-
nal capacitor and causes the cycle to start over again. The
timing cycle will now commence on the positive edge of the
reset pulse. During the time the reset pulse is applied, the
output is driven to its low state.

When the reset function is not in use, it is recommended
that it be connected to V¢ to avoid any possibility of false
triggering.

TIME DELAY
vs Ra, Rg AND C
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FIGURE 1c.

ASTABLE OPERATION

If the circuit is connected as shown in Figure 2a (pins 2 and
6 connected) it will trigger itself and free run as a multi-
vibrator. The external capacitor charges through Ra and
RB and discharges through Rpg only. Thus the duty cycle
may be precisely set by the ratio of these two resistors.
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SIGNETICS TIMERS = 555/556

APPLICATIONS INFORMATION (Cont'd)
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NE/SE 555 3Rs
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CONTROL
VOLTAGE .01u!

1T o1

FIGURE 2a.

In this mode of operation, the capacitor charges and @s-
charges between 1/3 Vg and 2/3 V. As in the triggered
mode, the charge and discharge times, and therefore the
frequency are independent of the supply voltage.

Figure 2b shows actual waveforms generated in this mode of
operation.
10

t = 0.5 MS/CM

OUTPUT VOLTAGE 5V/CM

NN\

CAPACITOR VOLTAGE 1V/CM

FIGURE 2b.

The charge time (output high) is given by:
. t1=0.693 (RA + Rp) C
and the discharge time (output low) by:
t2=0.693 (Rg) C
Thus the total period is given by:
T=1t1+t2=0.693 (Ra +2RB) C
The frequency of oscillation is then:
_1 1.44
C T (Ra+2Rg) C
and may be easily found by Figure 2c.
The duty cycle is given by:
D= l
RA +2Rp

FREE RUNNING FREQUENCY
vs Ra, Rg AND C

10 \\ N \\
s N \\\ N\ N
: 3 , % 2 P
b 4, % ° =
\‘i\* N
£ oo N—N N
0.01 {Ra 208 AN \\\ N
0001 AN N N
0.1 Hz 1Hz 10 Hz 100 Hz 1kHz 10 kHz 100 kHz
FREE RUNNING FREQUENCY
FIGURE 2c.




TRIGGER MODE

TRIGGER 556
2 TIMER
“THAT'S BETTER"

GOING PULSE. THE TRIGGER PULSE MUST BE OF SHORTER DURATION
THAN THE “RC” TIME INTERVAL. IF THE TRIGGER IS HELD LOW, THE
OUTPUT WILL STAY HIGH UNTIL TRIGGER IS DRIVEN HIGH AGAIN.

‘MAXIMUM OSCILLATION FREQUENCY

THE 555 TIMER IS CAPABLE OF OSCILLATING AT UP
TO 300 KHz. HOWEVER, FOR TEMPERATURE STAB-
ILITY THE LIMIT SHOULD BE AROUND 200 KHz.

1



RESET VOLTAGE

GUARANTEED NOT
TO RESET

5,
W,
*op Vee
S, 1voLT

4,',"\

A4VOLTS

GUARANTEED \
RESET \ \

THE RESET ACTS AS AN INHIBIT. WHEN THE RESET (PIN 4)
IS ABOVE 1 VOLT THE DEVICE IS FREE TO FUNCTION. IF
THE RESET IS TAKEN BELOW .4 VOLTS, THE OUTPUT IS
FORCED LOW. WHEN THE RESET IS RELEASED, THE OUT-
PUT WILL STILL REMAIN LOW UNTIL A TRIGGER PULSE

IS APPLIED.

INITIAL ACCURACY

THE INITIAL ACCURACY IS THE TIMING REPEATABILITY FROM
DEVICE TO DEVICE AND ALSO THE SAME DEVICE TODAY, TO-
MORROW AND 3 YEARS FROM NOW, WITH THE SAME "RC” NET-
WORK AND SUPPLY VOLTAGE. TYPICALLY, THE NE555 HAS A
1% INITIAL ACCURACY.

12




THRESHOLD VOLTAGE

(=)

WHEN TRIGGERED, THE TIMER STARTS ITS TIMING CYCLE BY DRIVING
THE OUTPUT, PIN 3, HIGH. SIMULTANEOUSLY, THE TIMING CAPACITOR
STARTS CHARGING FROM ITS STEADY-STATE LEVEL AT GROUND. WHEN
IT REACHES 2/3 Vg, AN INTERNAL SQMPARATOR IS TRIPPED, EAUSING
THE CAPACITOR TO DISCHARGE TO GROUND. [THIS DRIVES THE OUTPUT
LOW, ENDING THE TIMING CYCLE. - -~ 5

TRIGGER VOLTAGE

THE TRIGGER PULSE MUST DROP BELOW 1/3 OF THE
SUPPLY VOLTAGE BEFORE THE TIMER TRIGGERS.

13



TIMING DRIFT W/ SUPPLY VOLTAGE

THE TIMING OF THE DEVICE WILL VARY SLIGHTLY WITH CHANGE IN
SUPPLY VOLTAGE. THE TYPICAL TIMING DRIFT IS .01% PER VOLT.

TIMING DRIFT W/ TEMPERATURE

THE TIMER IN THE MONOSTABLE MODE HAS A TIMING DRIFT OF
50 PPM/°C TYPICAL. IN THE ASTABLE MODE, SINCE BOTH COMP-

ARATORS OF THE DEVICE ARE USED, THE DRIFT IS SOMEWHAT

GREATER. TYPICALLY 150 PPM/°C DRIFT.

14




DUTY CYCLE

L

THE DUTY CYCLE IS “ON TIME” EXPRESS IN TERMS OF TOTAL CYCLE
TIME. THE DUTY CYCLE IS LIMITED, UNDER NORMAL CIRCUMSTANCES,
TO 50%. HOWEVER, BY ADDING A DIODE A DUTY CYCLE OF LESS THAN
50% CAN BE ACHIEVED. 20ms

/ ’\\\ /'\\/\\__.\_ -

e T <

LATCH UP WHEN DRIVING AN INDUCTIVE LOAD

"WELL, I'LL BE......"”

D2
555 —_—

A NEGATIVE VOLTAGE AT PIN 3 CAN CAUSE A LATCH UP, THE
SOLUTION IS TO ADD TWO DIODES AS SHOWN. THIS CIRCUIT
PROHIBITS A NEGATIVE VOLTAGE FROM REACHING PIN 3.

15



PIN 5, THE CONTROL VOLTAGE PIN, IS PRIMARILY USED FOR FILTERING
WHEN DEVICE IS USED IN NOISY ENVIRONS. HOWEVER, BY IMPOSING A Z

CONTROL VOLTAGE

VOLTAGE AT THIS POINT, IT IS POSSIBLE TO VARY THE TIMING OF THE

DEVICE INDEPENDENTLY OF THE

“RC” NETWORK. THE CONTROL

VOLTAGE MAY BE VARIED FROM 45% TO 90% OF Vgc IN THE MONO-
STABLE MODE, AND FROM 1.7 VOLTS TO V¢ IN THE ASTABLE MODE.

5565

FORMULAS

MONOSTABLE TIMING

Vee

Ra

<

555

T(OUTPUT HIGH) = 1.1 RAC

ASTABLE TIMING

t1(OUTPUT HIGH) = 0.693 (Rp + RBIC

2(0UTPUT LOW) = 0.693 (RgIC
T =19+t (TOTAL PERIOD)

o V1M
T (Rp+2RgIC

Re
D(DUTY CYCLE)= Rat2Rp

16



SIGNETICS TIMERS = 555/556

HERE ARE SOME ADDITIONAL INGENIOUS
APPLICATIONS DEVISED BY SIGNETICS EN-
GINEERS AND SOME OF OUR CUSTOMERS.

MISSING PULSE DETECTOR

Using the circuit of Figure 3a, the timing cycle is
continuously reset by the input pulse train. A change in
frequency, or a missing pulse, allows completion of the
timing cycle which causes a change in the output level.
For this application, the time delay should be set to be
slightly longer than the normal time between pulses. Figure
3b shows the actual waveforms seen in this mode of
operation.

+Vcc (5to 15V)

(o0 O
3 > Ra
s 3
l_‘* +
4 8 o15C
3 7
OUTPUT oy .y A
nesse ss5 | Vg I ¢
) mié Y
1 2 VA 2
e = 5
014F Lo L.¢>
= = OINPUT = 3 e
FIGURE 3a.

T T
INPUT 2V/CM

-
N

OUTPUT VOLTAGE 5V/CM

Al A A A .

1/ L7

CAPACITOR VOLTAGE 5V/CM 3
Rp=1KQ,C=.09 uF-

NAL,
/<

FIGURE 3b.

.((

FREQUENCY DIVIDER

If the input frequency is known, the timer can easily be
used as a frequency divider by adjusting the length of the
timing cycle. Figure 4 shows the waveforms of the timer
in Figure 1a when used as a divide by three circuit. This
application makes use of the fact that this circuit cannot
be retriggered during the timing cycle.

A O O O
INPUT 2V/CM

OUTPUT VOLTAGE 5v/CM

YCapaciTor VoL TATE o

t=0.1MS/CM

Rp = 12509, C =.02 uF, R| =1KQ

FIGURE 4.

PULSE WIDTH MODULATION (PWM)

In this application, the timer is connected in the mono-
stable mode as shown in Figure 5a. The circuit is triggered
with a continuous pulse train and the threshold voltage is

+Vec (5 To 15V)

Ra

4 8
o—13 7
ouTPUT c
NE/SE 555 6 I
o—2 § f——————0
cLocK MODULATION
(NEUT INPUT

I

FIGURE 5a.
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SIGNETICS TIMERS = 555/556

APPLICATIONS INFORMATION (Cont'd)

modulated by the signal applied to the control voltage
terminal (pin 5). This has the effect of modulating the
pulse width as the control voltage varies. Figure 5b shows
the actual waveforms generated with this circuit.

t = 0.5MS/CM
MODULATION INPUT — 2V/CM

L~ ~

CLOCK INPUT — 5V/CM

o e b
OUTIUT VOLTAG

OUTPUT VOLTAGE 5V/CM

FIGURE 5b.

PULSE POSITION MODULATION (PPM)

This application uses the timer connected for astable (free-
running) operation, Figure 6a, with a modulating signal
again applied to the control voltage terminal. Now the pulse
position varies with the modulating signal, since the thres-
hold voltage and hence the time delay is varied. Figure 6b
shows the waveforms generated for triangle wave modula-
tion signal.

_+Vec= (51015 V)

O 0
) 4’ R
>
ﬁ) ’
OUTPUT 4 8
o—3 7
<
NE/SE 555 < Re
‘7
6
2

.01uF

|||—H—|
i—- 7

|1

MODULATION
INPUT
FIGURE 6a.
t = 0.1 MS/CM
MODULATION INPUT 2V/CM
1/ N / \;

il NA

OUTPUT VOLTAGE 5v/cM

CEEEN IR TYPPTY TYTRRY TN of o o pesecped

a1/ // {11, 147
L T

CAPACITOR VOLTAGE — 2V/CM
RA = 3KS2, Rg = 50052, C =.01 uF, R = 1KQ

FIGURE 6b.

TEST SEQUENCER

Figure 7 shows several timers connected sequentially. The
first timer is started by momentarily connecting pin 2 to
ground, and runs for 10 msec. At the end of its timing
cycle, it triggers the second circuit which runs for 50 msec.
After this time, the third circuit is triggered. Note that the
timing resistors and capacitors can be programmed digitally
and that each circuit could easily trigger several other timers
to start concurrent sequences.

Ve (5 to 15V)
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910 KQ 27 kQ 910 K2 27kQ 182 M0
0.01 uF 001 uF 0.014F
84 5 lj_ 84 5 —“iL 8.4 sH
67 -+ 67 L 6.7 L
SE/NESSS 3 2 SE/NESSS 3 2 SE/NESSS 3
0.001 4F 0.001 uF
0.01,4F 0.05 uF 0.014F
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}_.. o
i

- LOAD

I [

- LOAD

= LOAD

FIGURE 7.
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SIGNETICS TIMERS m 555/556

APPLICATIONS INFORMATION

Each half of the 556 behaves like a separate 555 timer and
as such all of the applications indicated in the Data Sheet
for the 555 also are applicable to the 556.

LONG TIME DELAYS

In the 556 timer the timing is a function of the charging
rate of the external capacitor. For long time delays ex-
pensive capacitors with extremely low leakage are required.
The practicality of the components involved limits the
time between pulses to something in the neighborhood of
ten minutes.

To achieve longer time periods both halves may be con-
nected in tandem with a “Divide-by" network in between
the first timer section operates in an oscillatory mode with
a period of 1/f.

This signal is then applied to a “Divide-by-N"’ network to
give an output with the period of N/fy. This can then be
used to trigger the second half of the 556. The total time
delay is now a function of N and fg.

LONG TIME COUNTER

(HOURS, DAYS, WEEKS, ETC.)

TOTAL PERIOD = .693 (Rp + 2Rg) C.
(EXAMPLE VALUES SET FOR APPROX. 15 MIN.)

—0
5 R
5K 3 Ra I '[ ] I
p:
14 1 10 1 13 14 10 14
1 6 13
(sM2) S Rg 5 | (30 MIN.) 10K >
> < ouTPUT
. 2 1/2 - 556 5 8 NB281 9 |———O0 (1 HouR) 12 1/2 - 556 9
INPUT FROM
(1300 ==c 2 [———0 (2 HOURS) NB8281 COUNTER
I 6 12 (4 HOURS) o} 8
= 7 3 - 7 01 7 n
_‘_ 10uF CLOCK TO NEXT N8281
_L COUNTER FOR LONGER TIMES
T T
o— T -0

OUTPUT PULSE WIDTH, T = 1.1RC

TONE BURST GENERATOR

The 556 Dual Timer makes an excellent Tone Burst Genera-
tor. The first half is connected as a one shot and the second
half as an oscillator.

Vee QO Vee Vee
2K MIN S Ry ,_ﬁ Ry &2k mIN
4 10 14
12 13

c

'T e
INPUT T 556 12
O———]s¢ I02

TRIGGER

sgp———O
11 OUTPUT

|||—-”—u

TONE BURST GENERATOR

The pulse established by the one shot turns on the
oscillator allowing a burst of pulses to be generated.

SEQUENTIAL TIMING

One feature of the Dual Timer is that by utilizing both
halves it is possible to obtain sequential timing. By con-

necting the output of the first half to the input of the
second half via a .001ufd coupling capacitor sequential
timing may be obtained. Delay tq is determined by the
first half and to by the second half delay.

Vee YVee QOvee
10K 2 1meg P Ry — 1 ]
4 10
1
2 556
W ==c,
INPUT = OUTPUT 1
F 6 9
001 Z ikl ouTPUT 2

SEQUENTIAL TIMING

The first half of the timer is started by momentarily con-
necting pin 6 to ground. When it is timed out (determined
by 1.1R1Cq) the second half begins. Its time duration is
determined by 1.1R9C5).
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SIGNETICS TIMERS = 555/556

APPLICATIONS

SIMPLE TIME DELAY

Vee
9 O
RESET
3 L—U RELAY
Ra 2 X coiL
b3
- a 8
7 3|
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I
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01y

SIMPLE TIME DELAY
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<A 2 680
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7 3
555
1 Il
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6 5 10K € COIL
2 |
2 1 |
|
L. < £
47K :> 680 T
|
_L—o/ |
L START £ -
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SIGNETICS TIMERS = 555/556
APPLICATIONS (Cont'd)

DUAL ASTABLE
Vee
O l O
y
SR q S 10K R > 10K f 2Rs
A bs L b3 >
4 14 1 10 14
2 5 9 12
1/2 - 556 1/2 - 556
4 L
1 6 | } 8 13
7 1000p 1000p 7
T 1 1 T
= - 0.91 Rp - -
=0 DUTY CYCLE =
Ry +RgI C Ra* Ry
TOUCH CONTROL
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o r—1—0
Ra R Q2ik
<
4 8
6 3
555
7 2
q
T 1 I
= = INPUT
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SIGNETICS TIMERS = 555/556

APPLICATIONS (Cont'd)

BURGLAR ALARM

cc
O -O
220
3: 22K
s 5 LOAD
7
555 3
47K
VWA~ 2
6 1
WE f RESET
TTL MONOSTABLE
5V
O —O0

AAA

0

7 555

i

|n— -

1000p I
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SIGNETICS TIMERS = 555/556

APPLICATIONS (Cont'd)

PHOTOGRAPHIC TIMER

Vee

250V
AC

RESET
a 8
‘b
R 6 3 BUY 708
‘P
555
7 5 - -
2 1
10K
~ ~
t\ “ 47K
~ ~
St e | ——t_o0-L_x
<, c, C3 START
I ]: :_[ — e = =

LINEAR PULSE WIDTH MODULATOR

15v

o2 -0

$ 1K 2KQ 2KQ

<

< "

—
[ [ lo,
OUTPUT 4 Pz
~
(o 3 7
SE565T

CLOCK SIGNAL

. oO—q S
INPUT e

+ | = v 5 1 g ke
yal MODULATION

\

, N - ‘ SN, T INPUT
+y- = v -

LINEARITY, £0.2% over + 4 to +12 volt input
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SIGNETICS TIMERS = 555/556

APPLICATIONS (Cont'd)

SPEED WARNING DEVICE

Veem12v
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a Ry /1:‘ o
19 se g
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2 % — 556
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01uf I
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OPERATING WAVEFORMS
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PIN 6i

| SV LA

PINS
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PIN128&13 _/_/

ouTt

PIN9
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SIGNETICS TIMERS = 555/556

REMOTE CONTROLLED DC SWITCHING REGULATOR

MCLE10
[T SWITCH 2N3440
+5V DCPS. >
+DC
REGULATED
CONTROL
+
+
+10-500V DC 10v DC 20KHz
* + NESS5 2 .
P.S.UN REG PsS. :"Egg PWM :: ADJ.
B.
T i
' I

APPLICATION—A PULSE WIDTH MODULATOR TO FEED DIGITAL PULSES
INTO SWITCHING SECTION OF REGULAR PROPORTIONAL TO ERROR
SIGNAL. ADJUST POT CAN BE REMOTELY POSITIONED.

AUTOMATIC TURN OFF FOR TV SET

o\<>
ON/OFF
o
PUSH 1M
BUTTON s 4
— 6 55 3
VOLTAGE 2
REFERENCE L3
VOLTAGE

L POWER TO
it l TV SET

SET TURNS OFF SHORTLY AFTER TV
STATION STOPS BROADCASTING
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SIGNETICS TIMERS = 555/556

APPLICATIONS (Cont'd)

WASHER TIMER

LENGTH OF CYCLE IS SWITCH PROGRAMMABLE
WITH THIS SOLID STATE CONFIGURATION

o
DELICATE HEAVILY
FABRICS SOILED
R1 Rs r
4 8
7
< TO MOTOR
> L o
S Re NEESE 3 CIRCUITRY
6
1 2
¢ _Th:
O, TOWATER
LEVEL SWITCH

AUTO BURGLAR ALARM

SHORT DURATION TIMERS ARE NEEDED
TO ALLOW ENTRY AND EXIT

1megQ

4 14 300 10 14
2N4920 9
2 12
6  12NESS6 5 1/2NESS6 8
ARM
DISARM
SWITCH 7 L

)
10utd HORN
RELAY

Tmegs2

T 10ufd

00R
SWITCHES

o—o/o——t')

"

||}—<
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SIGNETICS TIMERS ® 555/556

APPLICATIONS (Cont'd)

SWITCHING STEP-DOWN REGULATOR

1.
I cLock | P.W. MODULATOR —#»|
o
+
3R SRy SR
< bs b
|<a— AVERAGER —8=|
¢ 8 4 L (SENSE LINE)
—17 5
UNREGULATED |
DC INPUT :; Ry SE/NE 555 SE/NE 555 L
1 3 2 3 Ym o,
—1° 77—
—12 6 |—
1 1 CRy
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| J + DC OUTPUT
. 1 *
~C L. L.
1 2 G R
[og 5

SCHEMATIC DIAGRAM OF DELAYED LIGHT TURN-OFF

-

1|

STRING
NC O—

NC O—

555

- “

FIGURE 1

BELLOWS

DESIRED TIME CONSTANT
DETERMINED BY VALUES

OF R &C,. == FIGURE 2

CANDLE
Ry =5 1/8W WIRE
WOUND
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SALES OFFICES

New England Regional Sales Office

Lexington, Massachusetts 02173
Miller Building, Suite 11

594 Marrett Road

Phone (617) 861-0840

TWX: (710) 326-6711

Wappingers Falls, New York
Imperial Plaza
Phone: (914) 297-4074

Newmarket, Ont., Canada
303 Towercrest Dr.
Phone: (416) 895-4256

Atlantic States Regional Sales Offices
Fort Lee, New Jersey 07024

2460 LeMoine Avenue

Phone (201) 947-9870

TWX: (710) 991-9794

Woodbury, Long Island, New York 11797
20 Crossway Park, North

Phone (516) 364-9100

TWX: (510) 221-2158

Clearwater, Florida 33515
3267 San Mateo Blvd.
Phone (813) 726-3747

Medford, New Jersey 08055
Cedar Brook Building
Taunton Blvd.

Phone (609) 665-5071
TWX: (510) 683-6291

Rockville, Maryland 20852
11400 Rockville Pike, Suite 304
Phone (301) 881-5710

TWX: (710) 828-0532

Central Regional Sales Offices
Rolling Meadows, lllinois 60008
5105 Tollview Drlve Suite #209
Phone (312) 259- 8300

TWX: (910) 687-0765

Birmingham, Michigan 48011
725 S. Adams Road

Phone (313) 642-3789

TWX: (810) 232-1673

Dallas, Texas 75230
12830 Hillcrest, Suite 111
Phone (214) 661-1296
TWX: (910) 860-5451

Indianapolis, Indiana 46205
4002 Meadows Drive, Suite J
Phone (317) 545-3232
TWX: (810) 341-3248

Minneapolis, Minnesota 55431
8200 Humboldt Ave., S.
Phone (612) 884-7451

TWX: (910) 576-2845

Northwest Regional Sales Office
Sunnyvale, California 94086
465 Mathilda, Suite 301

Phone (408) 736-7565

Southwest Regional Sales Offices
Irvine, California 92664

2061 Business Center Drive, Suite 214
Phone (714) 833-8980

TWX: (910) 595-1506

Del Mar, California 92014
P. O. Box 788
Phone (714) 453-7570

Phoenix, Arizona 85022
12601 N. Cave Creek Rd., Suite 105
Phone (602) 971-2517 TWX: (910) 950-1299

Encino, California 91316
15910 Ventura Blvd., Suite 813
Phone: (213) 990- 2610 TWX: (910) 495-1772

REPRESENTATIVES

ARIZONA
Scottsdale 85254: Adrig Sales, Box 1607
Phone: (602) 947-4336 TWX: (910) 950-1293

CANADA

Toronto 17, Ontario: Corning Glass Works of Canada, Ltd.,
135 Vanderhoff Ave.

Phone: (416) 421-1500 TWX: (610) 491-2155

Montreal 265, Quebec: Corning Glass Works of Canada,
7065 Chester Ave.

COLORADO
Denver 80237: Parker Webster Company, 8213 E. Kenyon Dr.
Phone: (303) 770-1972 TWX: (910) 935-0881

CONNECTICUT
Hamden 06518: Kanan Associates, P. 0. Box 5204
Phone: (203) 288-9276 TWX: (710) 465-1540

FLORIDA

Altamonte Springs 32701: WMM Associates, Inc., 505 Tivoli Ct.
Phone: (305) 831-4645

Clearwater 33516: WMM Associates, Inc.,

Hulmac Building, Suite 115,

3118 Gulf to Bay Boulevard

Phone: (813) 726-8871, (813) 726-8872

Pompano Beach 33060: WMM Associates, Inc.,

1628 E. Atlantic Blvd.

Phone: (305) 943-3091

INDIANA
Indianapolis 46250: R. H. Newsom Associates, 6320 Woburn Dr.
Phone: (317) 849-4442

KANSAS
Overland Park 66201: B. C. Electronics, 7520 West 63rd
Phone: (913) 831-2922 TWX: (910) 743-6862

MASSACHUSETTS
Newton Highlands 02161; Kanan Associates, 88 Needham Street
Phone: (617) 969-7140 TWX: (710) 335-1686

MICHIGAN
Detroit 48224: Rathsburg Associates, 16621 East Warren Avenue
Phone: (313) 882-1717

MISSOURI
St. Louis 63132: B. C. Electronics, 1573 North Warson Road
Phone: (314) 426-3231 TWX: (910) 765-0940

NEW MEXICO
Albuquerque 87110: Staley Company Inc., 2925 Charleston N.E.
Phone: (505) 294-2660

UPSTATE NEW YORK
Dewitt 13214: TriTech Electronics, Inc.,
P. 0. Box C Phone: (315) 446-2881

NORTH CAROLINA
Winston-Salem 27101: Murphy-Cota, 1106 Burke Street
Phone: (919) 723-1002 TWHX: (510) 931-3101

OHIO
Dayton 45405: Compar Corp., 1112 GreenTree Drive
Phone: (513) 435-1301

Fairview Park 44126: Norm Case Associates, P.O. Box 4791
Phone: (216) 333-4120 TWNX: (810) 421-8396



MICHIGAN

Livonia 48150: Hamilton/Avnet Electronics,
12870 Farmington Road

Phone: (313) 522-4700

Detroit 48240: Semiconductor Specialists, Inc.,
25127 W. Six Mile Road

Phone: (313) 255-0300 TWX: (910) 254-0169

MINNESOTA

Minneapolis 55423: Semiconductor Specialists, Inc.,
8030 Cedar Avenue South

Phone: (612) 854-8844

Edina 55435: Hamilton/Avnet Electronics,

7683 Washington Ave., S.

Phone: (612) 941-3801

MISSOURI

Hazelwood 63042: HamiltonsAvnet Electronics, 392 Brookes Lane

Phone: (314) 731-1144 TELEX: 442348

NEW YORK
Buffalo 14202: Summit Distributors, Inc., 916 Main Street
Phone: (716) 884-3450 TWX: (710) 522-1692

Farmingdale, L. 1., 11735: Arrow Electronics,

900 Broad Hollow Rd.
Phone: (516) 694-6800 TWX: (510) 224-2694

Rochester 14620: Schweber Electronics, 999 Buffalo Road
Phone: (716) 328-4180

Syracuse 13211: Hamilton/Avnet Electronics, 6500 Joy Road
Phone: (315) 437-2642

Westbury 11590: Schweber Electronics, Jericho Turnpike
Phone: (516) 334-7474 TWX: (510) 222-3660

Westbury 11590: Hamilton/Avnet Electronics,

70 State Street

Phone: (516) 333-5800 TWX: (510) 227-6073

NEW MEXICO
Albuquerque 87108: Cramer Electronics, 137 Vermont, N.E.
Phone: (505) 265-5767

NORTH CAROLINA

Greensboro 27406: Hammond Electronics,
2923 Pacific Avenue

Phone: (919) 275-6391

NORTHERN NEW JERSEY

Cedar Grove 07009: Hamilton/Avnet Electronics,

218 Little Falls Road

Phone: (201) 239-0800 TELEX: 138313

Saddlebrook 07662: Arrow Electronics, 285 Midland Avenue
Phone: (201) 797-5800

Moorestown 08057: Arrow/Angus Electronics,

Pleasant Valley Road

Phone: (609) 235-1900 TWX: (710) 897-0829

SOUTHERN NEW JERSEY AND PENNSYLVANIA
Mt. Laurel. N. J. 08057: Hamilton/Avnet Electronics,
113 Gaither Dr., East Gate Industrial Park

Phone: (609) 234-2133 TELEX: 834737

Cherry Hill, N. J. 08034: Milgray-Delaware Valley,
1165 Marlkress Road

Phone: N.J. (609) 424-1300 Phila. (215) 228-2000
TWX: (710) 896-0405

Somerset, N.J. 08873: Schweber Electronics,

43 Belmont Drive

Phone: (201) 469-6008

OHIO

Beechwood 44122: Schweb
23880 Commerce Park Road
Phone: (216) 464-2970

Electronics,

Cleveland 44122: Arrow Electronics, 23945 Mercantile Rd.
Phone: (216) 464-2000

Cleveland 44105: Pioneer Standard Electronics,

4800 East 131st Street

Phone: (216) 587-3600 TWX: (810) 421-8238

Kettering 45429: Arrow Electronics, 3100 Plainfield Road
Phone: (513) 253-9176 TWX: (810) 459-1611

TEXAS
Dallas 75240: Hamilton/Avnet Electronics, 4445 Sigma Road
Phone: (214) 661-8661 TELEX: 732359

Dallas 75220: Cramer Electronics, 2970 Blystone Ave.
Phone: (214) 350-1355

Houston 77036: Component Specialties, 7315 Ashcroft, Suite 113

Phone: (713) 771-7237
Houston 77019: Hamilton/Avnet Electronics,

1216 West Clay Street
Phone: (713) 526-4661

UTAH
Salt Lake City 84115: Alta Electronics, 2280 S. Main St.,
Phone: (801) 486-7227 TELEX: (910) 925-5282

Salt Lake City 84119: Hamilton/Avnet Electronics
647 West Billinis Road
Phone: (801) 262-8451

WASHINGTON

Bellevue 98005: Hamilton/Avnet Electronics,
13407 Northrup Way

Phone: (206) 746-8750 TELEX: 32249

TELEX: 762589

INTERNATIONAL SALES
EUROPEAN HEADQUARTERS

Signetics International Corp., Yeoman House, 63 Croydon Road,
Penge, London, S.E. 20, England
Phone: (01) 659-2111 TELEX: 946619

FRANCE
Signetics S.A.R.L., 34 Rue de Silly, F92100 Boulogne
Phone: 604-23-07 TELEX: 26801

WEST GERMANY

Signetics GmbH, Dantestr. 29, D 8 Miinchen 19
Phone: (0811) 151029/151020

Signetics GmbH, Ernsthaldenstrasse 17,

D 7 Stuttgart 80, West Germany

Phone: (0711) 73-50-61 TELEX: 7255798
Signetics GmbH, Eulenkrugstr. 81E, D 2 Hamburg 67
Phone: (0411) 60-35-242 TELEX: 2174490

STOCKING DISTRIBUTORS
AUSTRALIA

Pye Industries, Ltd., Tecnico Electronics Division,
Premier St., Marrickville, Sydney, N.S.W. 2204
Phone: 55-0411 TELEX: AA-21490

Pye Industries, Ltd., Tecnico Electronics Division,
2 High St., Northcote, Melbourne, Vic. 3070
Phone: 489-9322 TELEX AA-31240

BELGIUM
Klaasing Benelux S.A., Avenue de L'Universite 93, 1050 Bruxelles
Phone: (02) 49-85-32 TELEX: 25003



TEXAS

Dallas 75229: McCoy Associates, 4339 Southcrest Road
Phone: (214) 3529517

Richardson 75080: Semiconductor Sales Associates,
312 North Central Expressway, Suite 213

Phone: (214) 231-6181
Houston 77023: Semiconduct
975 Corbindale, Suite 109
Phone: (713) 969-7700

Sales A iat

WASHINGTON

Bellevue 98009: Western Technical Sales, P. O. Box 902
Phone: (206) 454-3906 (503) 224-5107 TWX: (910) 443-2309

DISTRIBUTORS

ARIZONA
Phoenix 85034: Hamilton/Avnet Electronics, 2615 S. 21st St.
Phone: (602) 275-7851 TELEX: 667-450

Phoenix 85034: Kierulff Electronics, 2633 East Buckeye Road
Phone: (602) 273-7331 TWX: (910) 951-1550

CALIFORNIA

Culver City 90230: Hamilton Electro Sales,

10912 W. Washington

Phone: (213) 870-7171 TELEX: 677-100, 674-381, 674-354

El Monte 91731: G. S. Marshall, 9674 Telstar Avenue

Phone: (213) 686-1500 TWX: (910) 587-1565

Los Angeles 90022: KT/Wesco Electronics, 5650 Jillson Street
Phone: (213) 685-9525 TWX: (910) 580-1980

Mountain View 94041: Hamilton/Avnet Electronics,

340 East Middlefield Road

Phone: (415) 961-7000 TELEX: 348-201

Palo Alto 94303: Wesco Electronics, 3973 East Bayshore Road
Phone: (415) 968-3475 TWX: (910) 379-6488

San Diego 92123: Hamilton/Avnet Electronics,

8917 Complex Dr.

Phone: (714) 279-2421

San Diego 92123: Kierulff Electronics,

8797 Balboa Avenue

Phone: (714) 278-2112 TWX: (910) 335-1182

Sunnyvale 94063: Cramer Electronics,

720 Palomar

Phone: (408) 739-3011

CANADA

Downsview 463, Ontario: Cesco Electronics, Ltd.,

24 Martin Ross Avenue

Phone: (416) 661-0220 TELEX: 02-29697

Downsview, Ontario: Cramer Electronics, 920 Alness Ave.,
Unit 9

Phone: (416) 661-9222

Montreal, Quebec: Cesco Electronics, Ltd., 4050 Jean Talon West
Phone: (514) 735-5511 TWX: (610) 421-3445

Montreal, Quebec: Hamilton/Avnet, 935 Montee De Liesse
Phone: (514) 735-6393 TWX: (610) 421-3731

Ottawa, Ontario: Hamilton/Avnet Electronics, 880 Lady Ellen Place

Phone: (613) 725-3071

Ottawa, Ontario: Cesco Electronics, Ltd., 1300 Carling Avenue
Phone: (613) 729-5118

Quebec: Cesco Electronics, Ltd., 128 St. Vallier Street
Phone: (418) 524-3518

COLORADO

Denver 80216: Hamilton/Avnet Electronics, 5921 N. Broadway
Phone: (303) 534-1212 TELEX: 45872

Denver 80222: Cramer Electronics, 5465 E. Evans Place at Hudson
Phone: (303) 758-2100

CONNECTICUT

Hamden 06514: Arrow Electronics,

295 Treadwell Street

Phone: (203) 248-3801

Georgetown 06829: Hamilton/Avnet Electronics,

643 Danbury Road

Phone: (203) 762-0361

North Haven 06473: Cramer Electronics, 35 Dodge Avenue
Phone (203) 239-5641

FLORIDA

Hollywood 33021: Hamilton/Avnet Electronics, 4020 No. 29th Ave.
Phone: (305) 925-5401 TELEX: 51-4328

Hollywood 33020: Schweber Electronics, 2830 North 28th Terrace
Phone: (305) 927-0511

Orlando 32805: Hammond Electronics, 911 West Central Bivd.
Phone: (305) 241-6601 TWX: (810) 850-4121

GEORGIA

Atlanta 30340: Schweber Electronics,

4126 Pleasantdale Road, Suite 14

Phone: (404) 449-9170

Norcross 30071: Hamilton/Avnet Electronics
6700 Interstate 85 Access Road, Suite 2B
Phone: (404) 448-0800 TELEX: 542-127

ILLINOIS

Elk Grove 60007: Schweber Electronics, 1380 Jarvis Avenue
Phone: (312) 593-2740

Elmhurst 60126: Semiconductor Specialists, Inc.,

195 Spangler Avenue, EImhurst Industrial Park

Phone: (312) 279-1000 TWX: 254-0169

Schiller Park 60176: Hamilton/Avnet Electronics,

3901 No. 25th Avenue

Phone: (312) 678-6310 TELEX: 728-330

INDIANA

Indianapolis 46241: Semiconductor Specialists,
P.O. Box 41630, Weir Cook Airport

Phone: (317) 243-8271 TWX: (810) 341-3126

KANSAS

Lenexa 66215: Hamilton/Avnet Electronics,
37 Lenexa Industrial Center

Phone; (913) 888-8900

MARYLAND

Hanover 21076: Hamilton/Avnet Electronics, 7255 Standard Drive,
Phone: (301) 796-5000 TELEX: 879-68

Rockville 20850: Pioneer Washington Electronics, Inc.,

1037 Taft Street Phone: (301) 424-3300

Rockville 20852: Schweber Electronics, 5640 Fisher Lane
Phone: (301) 881-2970

MASSACHUSETTS

Burlington 01803: Hamilton/Avnet Electronics

185 Cambridge Street

Phone: (617) 273-2120 TELEX: 9496-61

Needham Heights 02194: Kierulff/Schley, 14 Charles Street
Phone: (617) 449-3600 TWX: (710) 326-1179

Newton 02150: Cramer Electronics, 85 Wells Avenue
Phone: (617) 969-7700

Waltham 02154: Schweber Electronics, 213 Third Ave.,
Phone: (617) 890-8484



WEST GERMANY

EBV Elektronik GmbH. Augustenstrasse 79, D 8 Miinchen 2
Phone: (0811) 52-43-40/48 TELEX: 524535

EBV Elektronik GmbH. Myliusstrasse 54 D 6 Frankfurt/Main 1
Phone: (0611) 72-04-16/18 TELEX: 413590

EBV Elektronik GmbH. Scheurenstrasse 1, D 4 Diiesseldorf
Phone: (0211) 8-48-46/47 TELEX: 8587267

Mirotronic, 2 Hambutg 54, Ahornllee 5

Phone: (0411) 560-40-54 TELEX: 02 15427

EBV Elektronik GmbH, Abraham-Wolf Strasse 48,

D 7 Stuttgart-Sonnenberg

Phone: (0711) 765072/3  TELEX: 07255811

“Miitron” Muller & Co. KG, Postfach 164, Bornstrasse 22,
D 28 Bremen 1

Phone: (0421) 31-04-85 TELEX: 245-325

Omni-Ray GmbH, 67 Ludwigshafen, Moltkestrasse,
8 Postfach 211023

Phone: (0621) 51-30-55/56 TELEX: 0464557
Distron GmbH, D 1 Berlin 31, Wilhelmsaue 39-41
Phone: (0311) 82-13-064 TELEX: 18-27-58

AUSTRIA
Ing. Ernst Steiner, Beckgasse 30, A-1130 Wien
Phone: (222) 82-10-605

SWITZERLAND
Omni Ray AG, Dufourstrasse 56, 8008 Zurich
Phone: 01/478200 TELEX: 53239

FRANCE

S. A. Gallec Electronique, 22 Rue Raymond Losserand,
75-Paris 14e  Phone: 734-25-65/273-18-51

R.T.F., 73 Avenue Charles de Gaulle, 92-Neuilly
Phone: 722-70-40 TELEX: 65933

Elic 38, le Bureau Barisien S.A.R.L.,

8-10 Avenue du Grand Sablon, 38 La Tronche

Phone: (76) 87-67-71 TELEX: 32-739

ITALY
Metroelettronica S.A.S., Viale Cirene 18, 1-20135 Milano
Phone: 546-26-41 TELEX: 33-168 Metronic

ISRAEL
Rapac Electronics Ltd., 15 Karl Herbst St.,
Tel-Baruch, Tel-Aviv Phone: 77 71 15,6,7 TELEX: TV 528

ITALY
Metroelettronica S.A.S., Viale Cirene 18, 1-20135 Milano
Phone: 546-26-41 TELEX: 33-168 Metronic

UNITED KINGDOM

Quarndon Electronics Ltd., Slack Lane, Derby, Derbyshire
Phone: Derby 326 51 TELEX: 37163

S.D.S. (Components) Ltd., Hilsea Industrial Estate
Portsmouth, Hampshire

Phone: 6 53 11 TELEX: 86114

Semicomps Ltd., 5 Northfield Industrial Estate,
Beresford Ave., Wembley, Middiesex

Phone: (01) 903-3161 TELEX: 935243

A. M. Lock & Co. Ltd., Neville Street, Middleton Road,
Oldham, Lancashire

Phone: (061) 624-6832 TELEX: 669971

SCOTLAND
Semicomps Northern Ltd., 42 The Square, Kelso, Roxburghshire
Phone: Kelso 2366 TELEX: 72692

SWEDEN, NORWAY, FINLAND
A. B. Kuno Killman, Jarnorget 7, S-413 04 Gothenburg, Sweden
Phone: 17-01-20 TELEX: 21072

A. B. Kuno Killman, Sibyllegarten 28, 11443, Stockholm, Sweden
Phone: 08/671711-671595 TELEX: 17165

DENMARK

E. Friis-Mikkelsen A/S, Krogshojvej 51, DK-2880 Bagsvaerd
Phone: (01) 986333 TELEX: 2350

THE NETHERLANDS

Mulder-Hardenberg, Westerhoutpark 1-A, P. O. Box 3059, Haarlem
Phone: (023) 3191 84 TELEX: 41431

JAPAN

Asahi Glass Co., Ltd., 1-2 Marunouchi, 2 Chome Chiyoda-ku, Tokyo
Phone: 211-0411 TELEX: 24616

AFRICA

Allied Electronic (PTY) Ltd., P. O. Box 6090,
Dunswart, Transvaal, South Africa

Phone: 52431 TELEX: 43-7823

REPRESENTATIVES

SWEDEN, NORWAY, FINLAND

A. B. Kuno Killman, Jarnorget 7, S-41304 Gothenburg, Sweden
Phone: 17-01-20 TELEX: 21072

A. B. Kuno Killman, Sibyllegarten 28, 11443, Stockholm, Sweden
Phone: 08/671711-671595 TELEX: 17165

AUSTRALIA

Pye Industries, Ltd., Tecnico Electronics Division,

Premier St., Marrickville, Sydney, N.S.W. 2204

Phone: 55-0411 TELEX: AA-21490

Pye Industries, Ltd., Tecnico Electronics Division,

2 High St., Northcote, Melbourne, Vic. 3070

Phone; 489-9322 TELEX AA-31240

ISRAEL

RAPAC Electronics Ltd., 15 Carl Herbst Street, Tel Baruch, Tel Aviv
Phone: 777115.6.7 TELEX: TV 528

JAPAN

Asahi Glass Co. Ltd., 1-2, Marunouchi, 2 Chome, Chiyoda-ku, Tokyo
Phone: 211-0411 TELEX: 24616

SWITZERLAND

Omni Ray AG, Dufourstrasse 56, 8008 Zurich

Phone: 01/478200 TELEX: 53239

INDIA

Semiconductors Limited, Nagar Rd., Mile 4/5, Ramawadi,

Poona 14, Maharashtra

Phone: 25186 CABLE: Transducer



SilINEeLics

811 EAST ARQUES AVENUE
SUNNYVALE, CALIFORNIA 94086
TEL.: (408) 739-7700

TWX: (910) 339-9283



