
~~? 

Let us know 8 weeks in advance so that you won't 
miss asingle issue of POPULAR ELECTRONICS. 

Attach old label where indicated and print ne_w 
address in space provided. Also include your mail 
ing label whenever you write concerning your sub 
scription. It helps us serve you promptly. . 
Write to: P.O. Box 2774, Boulder, CO 80302, giv 
ing the following information: 

o Change address only. . . 
o Extend subscription. D Enter new subscription. 
o 1 year $6.98 . 
D Payment enclosetl (1 extra BONUS issue) 
D Bill me later 
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Write Today for Our 
FREE Audio Catalog 

DIXIE is one of the oldest and largest aud io compo· 
nent mail order houses in the country. Our prices on 
brand name components are actually LOWER than 
" Discounters". See our new catalog or call us for a 
price quote. Everything shipped factory-sealed wi th 
full manufacturer 's warranty. 
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DllllE HI-FIDELITY PE-10 
5600 Second St .• N. E., Washington , 0 . C. 20011 
Phone: 1·202-635-4900 

P1ease rush me you r FREE Aud io Catalog and 
complete inlorma11on. I understand tnere is no 
obligation. 

Name _________ ~ 
Address _________ 
City__________ 
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Test Equipment

Scene 

By Leslie Solomon 

USING DIOD~S IN POWER SUPPLIES 

ACCORDING to my mail , the 
piece of equipment that most 

people want to build for their test 
bench is a power supply. They usually 
want a supply that is well-filtered , reg
ulated , has a variable output voltage 
level, and can be used to power a wide 
variety of equipment. 

Questions most often asked about 
designing a supply involve the rectifier 
diodes and how to keep them from 
burning out . The confusion seems to 
lie in interpreting the diode 
specifications-particularly the peak 
inverse voltage (PIV) . 

There are two ways to apply voltage 
to a diode-the right way (forward) 
and the wrong way (reverse) . The right 
way is what is normally seen in a cir
cuit and the wrong way is hardly ever 
seen, but is important to take it into 
consideration . For example, if we 
want a positive outpu t from a si mple 
half-wave rectifier, we would connect 
the diode anode to one end of the 
transformer secondary and the diode 
cathode to the positive lead of the fil
ter capacitor . The other end of the 
transformer is then the common and is 
connected to the negative terminal of 
the filter capac itor . Now, when power 
is applied , the diode conducts on the 
positive half cycles and is reverse 
biased on the negative halves. But 
there is more to the story than that. 

When the diode is properly biased, it 
conducts and allows the positive half 
cycles to put a charge on the filter 
capacitor , making the positive end 
more and more positive. On the nega
tive half cycle , the diode anode is re
verse biased, but the cathode is also 
reverse biased by the positive voltage 
on the capacitor. Therefore, the total 

voltage across the diode is not just the 
transformer voltage , but the trans
former voltage plus the capacitor volt 
age. In fact, this voltage is 2.828 times 
the actual rms value. If the transformer 
supplies 35 volts rms, then the actual 
voltage across the diode can reach 
about 99 volts . If a center-tapped 
transformer ancj two diodes are used 
in a conventional full-wave rectifier/ 
filter circuit, the voltage across the 
diode would be 1.414 times therms (50 
volts in our example) . 

So, it can be seen that the PIV rating 
of the diode must be carefully ob
served . (It is given in the specifica
tions .) Using just any silicon rectifier is 
providing an invitation to disaster. 

Choke-Input Filters. If a choke
input filter is used , it must be kept in 
mind that,' when the diode switches 
through the zero point of the voltage 
cycle , the current in the inductor goes 
to zero . This sudden drop in current 
causes a large back emf across the 
diode. (This is how ignition and 
horizontal-sweep circuits work .) In 
this case, you must use a diode having 
a higher PIV and also use the circuit 
shown at A across the inductor. The 
approximate value of the transient
suppressing capacitor can be found 
from C = (L x l ~ ) / 1 OE~. where C is in 
microfarads, Lis the maximum cho~e 
inductance in henries, I is the max
imum current through the choke in 
amperes, and E is the maximum de 
supply in kilovolts. The series resistor 
should be equal to the load impe
dance connected across the supply. 

Another sour9e of damaging tr"ans
ients is the power transformer itself. 
Power-line transients and the result
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ing abrupt changes in the magnetizing 
current in the transformer can cause 
damage in voltage-sensitive solid 
state components. The circuit shown 
at Bis one way to reduce these trans
ients. The approximate value of the 
capacitor can be found from C = ( 15 x 
E x l)/e2

, where C is in microfarads, E 
is the maximum de supply voltage, I is 
the maximum current of the supply in 
amperes, and e is the rms voltage of 
the transformer secondary . Here 
again, the resistor should be equival
ent to the load impedance on the sup
ply. (If there is any doubt about this , 
use 100 ohms.) For transient suppres
sion , it is also possible to use a com
mercial suppressor such as those in 
the GE MOV line. 

Current-limiting Resistors. It is 
wise to use series current limiting re
sistors with silicon rectifiers . Knowing 
the voltage on the transformer sec
ondary and the maximum allowable 
diode current (from its specifications), 
you can calculate the value of resis
tance that will safely limit the current if 
a direct short were to occur across the 
rectifier (which happens when the 
supply is first turned on and the filter 
capacitors are not charged) . Cal cu late 
the power and use a resistor of suffi
cient size to prevent rapid burnout . 

If the secondary voltage of the trans
former is too high for the PIV of the 
diodes you have on hand, put two or 
more diodes in series. To equalize the 
PIV, connect a resistor of about 
470,000 ohms across each diode. To 
reduce possible transient damage, 
connect a 0.01-µ.F, 1-kV capacitor a
cross each diode as shown at C. There 
is another good reason for using these 
shunt capacitors, which can be ex
plained as follows. 

Silicon diodes, such as those used 
as rectifiers , do not conduct until the 
applied forward voltage reaches 
about 0.6 volt. As the input reaches 
this value, the diode junction sud
denly snaps into conduction , produc
ing a small , but steep , waveform . The 
waveform can have harmonics that go 
far up into the r-f spectrum, produc
ing signals that can interfere with a 
radio receiver. Using capacitors a
cross the rectifier diodes suppresses 
this r-f generation. 

If you have a receiver that uses 
solid-state diodes in the rectifier and 
you are troubled by strange signals 
that don 't seem to make sense , try 
connecting a capacitor across each 
rectifier diode. ~ 
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STOP fussin' and cussin' at soldering, heat sinks, short circuits and 
ruined components. That's a DRAG... when circuit building should be FUN 

and components should be REUSABLE. Now you can plug in, power up 
and test your experimental circuits FAST, SAFELY and CONVENIENTLY 
(and reuse those components) with all the assurance and satisfaction of 

AP HIGH PERFORMANCE in every circuit-building device. 
TRY THEM AND SEE ! 

Super-Versatile™ TERMINAL and DISTRIBUTION STRIPS to buildyourown breadboards 
SQUARE HOLES for ROUND LEADS? RIGHT! For easy component plug in, no soldering, bet

ter gripping and so lid electrical contact. These beauties have matrices of universal 
plug in terminals ·on .10" centers for accepting all DI P's and discrete com

~J::~,~-,~~~ ponents with leads to .032" dia. Model 264L (shown) 
:~ holds up to nine 14-pin DI P's. Interconnect 

with any solid wire up to No. 20 

1:~,~f.~iii~~ A .W .G. NEW, integral, 
';, non-shorting, instant-

mount backing permits 
quick build-up of cus

tom breadboards using 
any mix of A P terminal 
and distribution strips. 

Superior, non-corrosive, 
Contains 2 continuous buses of 12 nickel -silver terminals. 
connected 4-tie -point terminals. Size: 6.5" by .35". Other models available. 

Model 264LTERMINAL STRIP ...$12.50 Contains 128 5-tie point ~e rminals. Size: 6.5" by 1.36" . 

HIGH quality . .. LOWcost .. •Assemble-it-yourselfKIT.•. SAVE$$$ 
A· C · E 2 0 0 - K All Circuit Evaluator 

MORE SQUARE HOLES ...728...cou nt 'em. Same high .,-.,., "· 
performance features as above! This handy bread _.,,: -~ ' · , .• , I 
board kit offers excellent circu it-bu ilding versa :·· I!!~ 
tility. Holds up to eight 16-pin DIP's. Uni !~: • .,::(::·~_,..·:•;,: · ·. 
versaI matrix of so lderless, plug-in tie .::::-:_,;:' · 
points includes 136 separate 5-tie ·:· 
point terminals and 2 distribu 
tion buses, each consisting of 
6 connected 4-tie-point termi

Model 
200-K 

only $18.95 
nals.. . typically for voltage and ground. 
Includes two 5-way binding posts, 4 rubber 4-9/16" x 5-9/16" 
feet. Aluminum base, serving as ground, is gold
anodized for surface protection. Assembles in 12 min. 

Instruct ions included. 
Other models available. 

for FAR-OUTDIP TESTING • •. Super-Grip™ IC TEST CLIPS 

No more shorting across DIP leads ... just clip on 
,,..._ an IC TEST CLIP to bring DIP leads out for SAFE 
~ attachment of scope probes and other leads. 

.::::::· 
/ 

Models to fit all DIP's: 

Ideal for signal inputs, tracing, troubleshooting, etc. Pat
ented, precision, "contact comb" design guarantees no 
shorting between DIP leads. Probes can hang " no
hands" free on Test Clip terminals in card racks (photo 
shows this unique feature). Engineered mechanical 
clamping plus gold-plated phosphor bronze terminals 
provide superior electrical contact. Unequaled as a safe 
DIP-pulling tool, too! 

TC-16 fits 16-pin DIP's etc. 
TC-14 ...$4.50 TC-24..$13.85 
TC-16 ..... 4.75 TC-40 .... 21 .00 

other sizes available 

We honor 
Master Charge & 
BankAmericard 
charge orders. 

ORDER BY MODEL NUMBER 
Add proper fees from this chart~ 
Add sa les tax on OH and CA orders. 

IF.0.B. Painesville on company P.O.'s.) 
Dealer inquiries invited. 

SHIPPING/ HANDLING C.0 .D. 
Up to $10.00 $1.00 $ .70 
$10.01 to $25.00 1.50 .80 
25.01 to 50.00 2.00 .90 
50.01to100.00 2.50 1.00 

All products guaranteed to meet or exceed published specifications 

AP PRODUCTS INCORPORATED 
Box 110-H • 72 Corwin Drive • Painesville, OH 44077 
or phone 216/354-2101 • or Twx 810-425-2250 

CIRCLE NO . 2 ON FREE INFORMATION CARO 
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