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Silicon Controlled Rectifiers (SCR's)
are used primarily to control the flow of
electrical current in much the same way
thatpotentiometers and relays are used.
High-current SCR's are used in many
different applications, including
alternating current and direct current
controls, power supplies, power
inverters, and power converters.

The schematic symbol for an SCR is:
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Note: The polarity arrow
points fo the cathode.

Like diodes, SCR's come in different
packages. But unlike diodes, there are
no reverse polarity SCR's. Also unlike
diodes, SCR's have gate leads for
phase control or static firing.

The following are examples of the types
available:
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SCR's are also similar to diodes in
that they conduct current only in one
direction. The major difference is that
SCR's (when they are forward
biased—see the earlier discussion on
diodes) only conduct if their gate circuits
are “triggered” by the application of an
external signal which sets the gate
positive with respect to the cathode. And
then, once they are triggered, they
continue conducting (even if the trigger
signal is removed) until the flow of
current drops to near zero or until the
polarity is reversed.

There is another aspect of SCR
operation that is especially important:
The point at which the gate voltage turns
on controls the amount of current flowing
through the SCR. Thus, SCR's make
excellent solid-state controls in electrical
and electronic circuits. Note: CEHCO
firing circuits for phase control (covered
later) provide an easy means of
controlling when the gate voltage turns
on.
To turn off the SCR, the current
through it must be reduced to near zero.
This can be accomplished by voltage
reversing or forcing the voitage to zero
by capacitor discharge.

Note: The SCR also wouid turn off if
circuitry were provided to raise the
voltage at the cathode to equal or
exceed the voltage at the anode.

Several characteristics are
particularly important when SCR's are
being selected for use in a circuit:

1. ltav) — The maximum continuous
current that may flow through the SCR
without causing harm. It is important to
select SCR's with maximum continuous
current ratings higher than the maximum
current expected in the circuit.

2. Vimm— The peak reverse blocking
voltage for an SCR is analogous to the
PRV of arectifier diode and it must not
be exceeded.

3. Vbo — The forward breakover
voltage. If the forward voltage across an
SCR exceeds this value, the SCR may
turn on without a trigger signal at its gate.

4. Vg — The maximum gate voltage
to trigger is the gate voltage at or above
which the SCR will conduct current.
(See also item 5.)

5. Vg¢ — The maximum
non-triggering gate voltage is the

voltage below which the SCR will not
turn on. Note: The current values in the
gate circuit are also important (see items
6, 8 and 9) and for this reason, SCR
specifications include gate power limits.

6. Vgm— The maximum gate voltage
that can be applied without damaging
the SCR.

7. Ih — The holding current is the
current below which a conducting SCR,
in the absence of a gate signal, will
switch to the off state.

8. lgt— The maximum gate cutrentto
trigger is the current above which the
SCR gate will turn on reliably. (See also
item 9.)

9. lgm — The maximum peak gate
current that should never be exceeded.

SCR Testing

Without specialized equipment, such
as the CEHCO T100, it is difficult to test
SCR's outside of the circuits in which
they operate. Therefore, the best
method for occasional SCR testing is to
replace the questionable SCR with a
duplicate that is known to be good and
see if the circuit resumes proper
operation.

Note: CEHCO manufactures a diode
and SCR tester (see section 3) that
comes complete with instructions for
testing. Ask for part number T100.

CEHCO SCR Nomenclature
Along with an identifying number,
CEHCO SCR part numbers include a
CR to show that the device is an SCR.

Other letters following the CR
designation, such as E, G, and H, refer
to package size (see the SCR dimension
diagrams in this section).
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SCR ORDERING
INSTRUCTIONS

There are a few facts that you should
collect before your call (if you are unable
to find some of this information, call and
we will be glad to assist you):

1. Determine the physical size of the
SCR you need. (Use the illustrations in
this section as a guide to making
measurements.)

2. Determine the direct current
carried by the SCR. (If you do not know
how to do this, check with CEHCO for
assistance.)

3. Determine the number of devices
required (the number of SCR’s that are
wired so they work together).

4. If possible, determine the CEHCO
part number from the accompanying
charts and illustrations (or call and we
will help you).

Notes:

1. Whenthe average forward current
(amperage) of an SCR is unknown,
measure the stud or flat-pack size and
select the same-size SCR with the
highest average forward current rating.

2. When the peak reverse blocking
voltage of an SCR is unknown, multiply
the transformer secondary voltage or
the direct current (dc) forthe circuit times
2.5 to obiain an appropriate peak
reverse blocking voltage rating.
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CEHCO SCR’S

SERIES AMPS AVG VOLTAGE RANGE
il 16 CR 16 400 - 1000 V
40 CR 40 200 - 1200 V
I 70 CR 70 200 - 1200 V
Exommmmeyany i =7 | 150 CR 150 200 - 1200 V
& i 350 CR 350 500 - 1400 V
180 CRE 210 200 - 1600 V
300 CRE 300 200 - 1600 V
500 CRE 420 200 - 1600 V
650 CRG 500 200 - 2000 V
950 CRG 600 200 - 2000 V
1200 CRH 900 200 - 1800 V
1600 CRH 1270 200 - 1800 V
2000 CRH 1460 200 - 1800 V

Note: It is good practice to protect SCR circuits with nonpolar surge suppressors connected from anode to
cathode (see the section on surge suppressors for more information).

SCR DIMENSION DIAGRAMS

SERIES 16CR

1/4-28 UNF-2A’
Dimensions in accordance
with JEDEC Outiine T0-40

SERIES 40CR
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425 437 FLATS |
1/4-28 UNF-2A j 281812
1/2-20 UNF-2A
Dimenslons In accordance Dimenslons In accordance
with JEDEC Outline TO-65 with JEDEC Outline TO-84

SERIES 70CR

ACROSS, "t 1,750
Side2
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pia  281DIA
.
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SERIES 150CR

SERIES 350CR

140 DIA D

421 DIA:

140 DIA
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1 3.0
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1.690
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FLATS |

1.00
3/4-16 UNF-2A = i

Dimenslons in accordance
with JEDEC Outline TO-118

Note: Dimensions in inches.

ACHOSS 3/4-16 UNF-2A

Dlmenslons in accordance
with JEDEC Outline T0-93

180CRE to 300CRE
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R
I_“*"’G*‘ 03
1.48

Dimensions In accordance
with JEDEC Qutline TO-200AB
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SERIES CRG
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Dimenslons In accordance
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CONNECTIONS__. iR f—
osoi” 107
_t

o] | s

K1;[Kl] Carl E. Holmes Co. e 107 North Avenue 64  Los Angeles, California 90042 e (213) 256-2255

7



pE Mus37u91 oooooae o 77325 ¢/

4537491 HOLMES (CARL E) CO

Yy

Vo) ——
(01044 (¢0)744 (00,24 00ce 00Oce 00LE 000} 088 - - - - - 'sq *sqj @910} Bununo
- - - - - - - - gl-% | 9% | 02% | 8% | 8% 8215 peaiyl
- - - - - - - - 00¢ ooe oSt oe oe sq “Xew *sq| yous anbiol
'S, 40S JauaAul 1o} by 40} by Mo :BI0N SOILSIHILOVHVHO TVOINVHOIN
g ] ] ¥ ¥ ¥ S ] S 002 00V 00'€ 2 v “,_,_M | waung sjen dead "Xepw
S S g g S S ] S 02 oL ]! (174 oL A A Py abeyjoA ajeD) sead “xeW
000} 000! 00°0L 0001 00'S 00'S 00°s 00'S gl 002 00 00'L 050 M A><En_ Jamod ajen) yead Bay
oe oe oe 02 02 (T4 0z 02 € ]! Sl oL 00'S M s_an_ lamod QjeD) Yead “Xep
00g 00e 00€ oSt oSt oSt oSt oSt oSt 002 oSt 00l ov VN ._..,.u_ JeB6u] 01 usLNY eren “Xep
-1 =1k S’ =1 1N S s SI sI se =T T sg A n_.o> abe)jon eren) 6unbbill uoN “xew
00’ 00 00’ 00'¢ 00 00 00°€ 00'e 00’ 00 00 oo'e 002 A .ro> 1066y 0} ebeljop ereD “xep
abejop Bupjoolg ‘pm Jo 8su Jo
» i Bl
002 002 002 002 002 002 002 002 002 002 0ot 002 002 |08s 7IA| Ip/Ap o1BY [eRuBLOdXT [EORID "W
002-0y | 002O0v |002-0F |00C-Ov | 002-0c | 08-02 002-0v | 0020y | 08-02 | 00L-02| 00L-02 | 0OL-OF| QO "o8s 7 by swi} JO wn] eoidAy
(-dey-uou) yuaun)
008 008 008 008 008 005 002 002 008 008 001 002 0st |[oes 7| 1pp aJelg Uo esiy Jo ejey "Xep
[

52t g2l G2l 4! sel °r4 ! 52l =74 ! szt =74} selt s2t s2t o R L aineiedwa ) Buyeiedo wnwixep
. . R . . . . . . . . . . aseo 0} uogounpe
€0 €0 €0 80 90 60 60 60 SLi 020 820 SE'0 0s'L | MO o_.om OOUEISISOY (UL WNWINEW

smn>
009t o0¥'L 000'2 008t 008't 008't 009"t 009'} 009t | 0094 | 009‘c | 00S‘t | 000'I A el sbuney abejjoA wnwixe

A
0052 0052 00s2 000'g 000's 00S 00S 005 00S 00S 0ze sel 0s v L (reed) sdwe pejou 1 9 52
16 seL os'L ozl 0s’t Se'L oL 9l gL oL G8'L s 002 A A ye doiq abejjop psemiog
000°'00t'2| 000°029'}} 000°028 | 000°0Z2 | 000'SLL | 000°€9L | 000'SZL | 000‘LS | 000°G92| 000'ZE | 0OL'OL | OOL'Y | 06 "08S/zY %l Swg @ ki
000'v2 | 000°02 | 000'FL 000'8 00s'9 002'S 000'S 00S‘e 000'8 | 00°€ 009t | 000k | OSt v WS .r_ 'swe'g @ obing ejako-auo yead
09t 02t 006 009 005 ozy 00e oie 00g oSt oL ov gl v A>,$._._ aLND piemiod DAY

. . . as_m}
00£'2 0002 oov'L 056 g8L 099 oLy oee oLy =154 oLl €9 -7 v eun) pJemiog SINH
syun | |oquAs SONILYH WNWIXYW
SOLLSIHILIVHVHD TVIIHLO3 13
Sieyioey pajionuo) oS

HHI000°2 | HHJ009°') | HHO002‘L | DYJI0S6] DHIOSS| 3JHI00S | 3JHIO0E | IHIO0BL | WIDSe | WIOSE |HIOL Haor 4991
S3143S 1INN
S.HIS

Carl E. Holmes Co. e 107 North Avenue 64 e Los Angeles, California 90042 e (213) 256-2255

CEHCQ




