
SOLID-STATE FLASHERS 

FOR LIGHT DISPLAYS 

By A. A. ADEM/ Semiconductor Products Dept., General Electric Co.* 

Basic semiconductor circuits for incandescent light displays^ 

warning and traffic lights^ and illuminated advertising signs. 

This article describes some basic 
semiconductor circuits for incan¬ 
descent light displays, warning 

and traffic lights, and illuminated ad¬ 
vertising signs. The SCR and the Triac 
are ideal for this type of application 
to switch heavy loads on and off. 
These solid-state switches have no con¬ 
tacts to bounce, stick, or wear out; 
they are economical, explosion-proof, 
and reliable. 

Flashers are widely used in traffic 
control, mostly as hazard warning sig¬ 
nals where one or two lights alternately 
flash on and off at a predetermined 
rate. 

A.C. Flasher 

Most flashers available today have a 
motor-driven cam, actuating heavy sil¬ 
ver contacts. The arc generated the 
instant the contacts open and close, 
the high in-rush current obtained by 
switching a tungsten lamp, and the 
mechanical wear of the contacts limit 
the operating life of this system. 

The circuit of Fig. 1 illustrates a 
basic a.c. flasher with no moving parts. 
It is basically a free-running unijunc¬ 
tion oscillator triggering a transistor 
flip-flop which, in turn, alternately fires 
two Triacs capable of handling 1-kW 
load each. If a single lamp output 
with only “on-ofF" performance rather 
than two alternately flashing lamps 
is desired, Triac 2 can be omitted, 
but the connection noted in Fig. 1 
should be made. 

The operation of the circuit is as 
follows: transformer Tl, diodes D1 
through D4, resistor Rl, and capacitor 
Cl provide the d.c. supply to the free- 
running unijunction oscillator Ql and to 
the transistor flip-flop Q2,Q3. Because 
of the ripple on base 2 of unijunction 
Ql, C2 can reach the peak-point volt¬ 
age of Ql only at the beginning of the 
half cycles, thus firing (^l early in 
the half cycle. The synchronization of 
the unijunction transistor minimizes the 
effect of radio-frequency interference. 
The frequency of oscillation of Ql is 

Fig. 1. An a.c. flasher circuit using unijunction oscillator 
triggering a flip-flop which, in turn, fires two Triacs. 

R2—2 megohm trimmer 

August, 1967 

R5,R6~33 ohm, 
1/2 W res. 

R7,R8,R9-680 ohm, 

1/2 W res. 

RlO,Rn,Rl2,Rl3- 
10,000 ohm, 

1/2 W res. 

Cl-500 aF, 25 V elec. 
capacitor 

C2-2 aF, 200 V 
capacitor 

C3,C4-0.05 aF, 200 V 
capacitor 

D1,D2,D3,D4-A13F 
diode (G-E) 

D5,D6—1N4009 diode 
(G-E) 

Tl-120:12.6 V 
stepdown trans. 

Triac 1,Triac 2—G-E 
SC45B for 1 kW 
load; G-E SC40B 
for 600 W load 

Ql—2N2646 unijunc¬ 
tion transistor (G-E) 

Q2,Q3-2N3416 

R4-100 ohm, V2 W res. transistor (G-E) 
-Now employed by Fairchild Semiconductor in Mountain View, 

determined by the actual setting of con¬ 
trol R2. 

Collector-gate resistors R5 and R6 
form a divider network with Rl, sup¬ 
plying about 6 volts d.c. to the flip- 
flop. Suppose initially Q2 is “on” and 
<33 is “off.” In this case, the collector 
of <32 will be at a negative potential 
with respect to the gate and lower ter¬ 
minal (1) of Triac 1 while the collector 
of (33 will be at the same potential as 
the gate and terminal 1 of Triac 2. 
The negative potential at the gate will 
cause electron current to flow out of 
the negative side of the d.c. supply, 
through transistor Q2 (from emitter 
to collector), R5, through the gate and 
terminal 1 of Triac 1 to the positive 
side of the d.c. supply. Current flow 
into the gate of Triac 1 will cause it 
to conduct, energizing load #1. Since 
the gate and terminal 1 of Triac 2 
do not see a different potential, there 
will be no current flow to or from the 
gate and therefore Triac 2 will remain 
off. 

The timing capacitor, C2, charges 
through R2 and R3 and when the 
voltage across it reaches the peak-point 
voltage of the unijunction transistor, 
Ql, it discharges, producing a nega¬ 
tive-going pulse across resistor R4. A 
negative-going pulse at the junction of 
C3 and C4 will change the state of 
the flip-flop, turning Q2 “off” and (33 
“on,” causing Triac 1 to stop conduct¬ 
ing and Triac 2 to conduct. In this 
manner, the Triacs will turn on and 
off alternately every time the unijunc¬ 
tion fires. 

It should be noted that the on- 
time is equal to the off-time with the 
connection of the unijunction as shown 
in Fig. 1. This does not permit the 
variation of one of the timings without 
changing the other one as well. To 
obtain independent timing for the “on” 
and “off” functions, diode gating sim¬ 
ilar to the arrangement in Fig. 2 is 
necessary. 
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A SELECTION OF 

ANNUALS 
STILL AVAILABLE 

FROM THE WORLD’S LARGEST PUBLISHER 

OF SPECIAL INTEREST MAGAZINES 

SKIING INTERNATIONAL 
YEARBOOK 

A luxuriously illustrated compen¬ 
dium of 1966's important events. 
... A timely forecast of the ex¬ 
citement-packed 1967 season—by 
the editors of Skiing Magazine. 

1967 — $1.25.#48 
1966 — $1.25.#26 

FLYING ANNUAL 

The most valuable aviation year¬ 
book ever compiled . . . Pilot 
reports . . . Aircraft directory . . . 
How to buy a used airplane . . . 
Navcom directory . . . Learn to 
fly section. 

1967 —$1.50.„#44 
1966 —$1.25.#27 
1965 —$1.25.#28 

ELECTRONICS INSTALLATION 
AND SERVICING HANDBOOK 

The only complete guide for serv¬ 
icemen and hobbyists to every 
major phase of consumer elec- 
trnics servicing. 

1967 — $1.25. 
1966 —$1.25. 

:43 
:32 

ELECTRONIC 
EXPERIMENTER'S 

HANDBOOK 

Many challenging projects for the 
electronics hobbyist. 
1966—Fall Edition—$1.25.#39 
1966—Spring, Ed.—$1.25... .#36 
1965—Fall Edition—$1.25.#9 
1965—Spring Ed.—$1.25.#14 

COMMUNICATIONS 
HANDBOOK 

The most complete and up-to-date 
guide to the exciting world of 
specialized radio communications. 

1967 — $1.25. 
1966 —$1.25. 
1965 —$1.00. 
1964 — $1.00. 

.<#47 
^18 
..#19 
-#20 

FLYING TRAVELGUIDE 

Here's the first really useful guide 
to flying vacations. Everything you 
need to know about: lodgings, 
restaurants, resorts, sightseeing, 
recreation, sports activities, air¬ 
port facilities, childrens fun, price 
Information, special information 
for the gals—and much more, 

1967 — $1.25.#46 
1966 — $1,25.-..#34 

■ Ziff-Davis Service Division, Dept.W I 
595 Broadway, N.Y., N.Y. 10012. ■ 
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Such a.c. flashers are quite popular 
when it comes to handling hundreds 
of watts of power. At lower power 
levels, or in some applications where 
there is no a.c. power available, such 
as automotive or portable flashers, d.c. 
flashers come in handy. 

D.C, Flashers 

These d.c. flashers are nothing more 
than SCR flip-flops. Fig. 2 shows such 
a circuit with variable “on-off” ad¬ 
justments. The arrangement of diodes 
D1 through D4 makes it possible to 
adjust both “on” and “off” times of 
the load independently. The circuit is 
a capacitor-commutated SCR flip-flop. 
The SCR's conduct alternately and are 
triggered by the pulses out of base 1 
of unijunction (pi. 

In this type of circuit it is important 
that at the start, when power is first 
applied to the circuit, some means 
be provided to ensure the triggering 
of only one SCR. The network of R9, 
C3, and D5 takes care of this situa¬ 
tion. When power is applied, both 
SCR's are off. Because of the positive 
potential on the anode of SCRl, R9 
will apply the same potential to the 
cathode of D5, thus reverse-biasing it. 
When a pulse appears at base 1 of 
(pi, only the gate of SCRl will receive 
this pulse and only SCRl will be turned 
on. Capacitor C4 will now charge 
through the load with positive on the 
side connected to the anode of SCR2 
and nearly ground potential at the 
anode of SCRl. With SCRl on, the bias 
on D5 is removed, and the junctions of 
D1 and D2 are clamped to nearly 1 volt 
because D2 is now foi'ward-biased. 
Capacitor Cl now starts charging 
through Rl, R3, and D3. At the end 
of the time-delay, which is adjusted 
by setting Rl, the unijunction will 
produce another pulse, turning SCR2 
on. This corresponds to connecting 

C4 across SCRl so that it is mo¬ 
mentarily reverse-biased. The momen¬ 
tary reversal of anode potential turns 
SCRl off. With SCR2 on, diode D4 
is forward-biased and therefore Cl 
starts charging through R2, R4, and 
Dl. With this arrangement, the off 
time (SCR2 “off”) is determined by 
the setting of Rl and the on time is 
determined by the setting of R2. 

SCR2 should be selected so that the 
maximum load current is within its 
rating. Since SCRl is used for com¬ 
mutating SCR2, it can have a lower 
rating than SCR2. It will be noted 
that the more current through the load, 
the larger the value of C4 would have 
to be. The minimum value of C4 can 
be determined from the formula C4 ^ 
(1.5 where C4 is in 
totf is the turn-off time of the SCR 
(in jusec), I is the maximum load cur¬ 
rent (including possible overloads) in 
amperes at time of commutation, and 
E is the minimum d.c. supply voltage. 

If the anode of SCRl had a lamp 
in its circuit as a load, rather than 
RIO, the circuit as shown would not 
function properly because when SCRl 
is on, the trigger pulse is coupled to 
both gates and SCRl would not have 
sufficient time to turn off due to the 
shoit time-constant involved. With the 
component values shown in Fig, 2, 
however, triggering SCRl and SCR2 
at the same time is not objectionable 
because the time-constant R10-C4 is 
much longer than the trigger pulse 
width, so that SCRl remains reverse- 
biased long enough after the end of 
the trigger pulse to assure commuta¬ 
tion of SCRl. To be able to drive equal 
loads in the anodes of the SCR s, the 
SCRl gate in Fig. 2 would need a 
bias similar to SCR2 gate bias. If this 
is the case, some additional starting 
means would have to be incorporated 
in the circuit. JL 

Fig. 2. The d.c. flasher using SCR flip-flops along with variable time adjustments. 

Rl,R2—500,000 ohm linear pot 
R3,R4-750.000 ohm, 1/2 W res. 
R5—100 ohm, 1/2 W res. 
R6,R7-1000 ohm, V2 W res. 
R8-270 ohm, 1/2 W res. 
R9—4700 ohm, V2 W res. 
R10-250 ohm, 5 W res. 
Cl—0.47 /iF, 50 V capacitor 

C2,C3—0.22 /iF, 50 V capacitor 

C4—4 jtiF, 50 V non-polarized capacitor 

SCRl,SCR2—Silicon controlled rectifier 
(G-E C106F) 

D1,D2,D3,D4,D5-A13F diode (G-E) 
Load—1.4 A lamp (G-E 50C) 

Ql—2N2646 unijunction transistor (G-E) 
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