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20-Ampere Silicon 
Controlled Rectifiers 
Press-Fit, Stud, and Isolated-Stud Packages 

~ 
100V 200 V 400 V 

Package Types Types Types 

Press-fit 86200A 862008 862000 
(407491 (407501 (407511 

Stud 
86210A 862108 862100 
(407531 (407541 (407551 

lsoleted- 86220A 862208 86220D 
Stud (407571 (407581 (407591 

600 V 

Types 

86200M 
(407521 

8621 OM 
(407561 

86220M 
(407601 

Numbers in perentheses are former RCA type numbers. 

These RCA types are all-diffused, silicon controlled rectifiers 
(reverse-blocking triode thyristorsl designed for power 
switching and voltage regulator applications and for heating,. 
lighting and motor speed-control circuits. 

These SCRs have an RMS on-state current rating (IT IRMS] 1 
of 20 A and have voltage ratings (VOROMI of 100, 200, 400, 
and 600 volts. 

MAXIMUM RATINGS, Absolute-Maximum Values: 
NON-REPETITIVE PEAK REVERSE VOLTAGE 

Gate Open ••••• 0' •••••••••••••••••••••••••••• 

NON-REPETITIVE PEAK FORWARD VOLTAGE 
Gole Open •••••••••••••••••••••••••••••••••• 

RF..PETITIVE PEAK REVERSE VOLTAm: 
Gnte Open •••••••••••••••••••••••••••••••••• 

REPETITIVE PEAK OFF-STATE VOLTAGE 
r.ntE' Open •••••••••••••••••••••••••••••••••• 

pgAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: 
For one cye,i{" of Ilpplied principal voltage TC = 7SOC 

50-H z. (sinusoidal)......................... . . 
60-H z, (sinusoidal),................. ........ . 

For more thun one full cycle of applied principal voltage •••• 
ON-STATE CURRENT: 

For CHse temperature (Te) = 75° C. conduction angle of 180° 
Avernge DC valUE' •••••••••.••••••••••••••••• 
RMS value •••••••••••••••••••••••••••••••• 

RATF ... OF-CIIANGE OF ON-STATE CURRENT: 
VDM = 'HIOlO.IGT = 200 rnA, tr = 0.5 p.s (See Fig. 2.) ••••• 

FUSING CURRENT (for SCR protection): 
TJ =-6StolOOOC,t=lto8.3ms ..................... .. 

GATE POWER DISSIPATION: 
PEAK FORWARD «(or 10 p's max.) •••••••••••••••••• 
AVIo~R"AGR (averoging timE' = 10 ms, max.) ••••••••••••• 
PEAK REVERSE ••••••••••••••••••••••••••••• 
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Features: 
• Low switching losses 
• High dildt and dw/dt capabilities 
• Shorted-emitter pte-cathode 

construction 
• Forward and reverse gate dissipation 

ratings 
• All-diffused construction_urn 

exceptional uniformity and stability 
of characteristics 

S6200A S6200B 
S6210A S62108 
S6220A S62208 

VRSOM 1.50 250 

VDSOM 150 250 

VRROM 100 3)0 

VDROM 100 200 

ITSM 
170 
200 

• Symmetrical ga'bH:llthoda 
construction-prowides uniform 
current density. rapid electrical 
conduction. and efficient h .. t 
dissipation 

• Low leakage currents, both forward 
and reverse 

• Low forward woItaga drop at high 
current levels 

• Low thermal mistan.ce 

S6200D S62OOM. 
S6210D S6210M 
S6220D S6220M 

SUU 700 V 

500 700 V 

400 600 V 

400 6110 V 

A 
A 

See Fig. 10 

ITlAV) 12.5 A 

IT(RMS) 20------ A 

di/dt 200 Alp.. 

IZt 170 A2• 

PGM 40 W 
PGlAV) 0.5 W 
PRGM Sec Fig. 5 
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MAXIMUM RATINGS. Absolu/e-Maximum Values: (Cont'd) 

TEMPERATURE RANGE: 
StorRIE." •••••••••••••••••••••••••• " •••••••••• 

Opernting (elise} ••••••••••••••••••••••••••••••• 

Soldering (10 • mux. for tenninels) •••••••• ~ •••••••••• 

ELECTRICAL CHARACTERISTICS 

86200A 
86210A 
86220A 

S6200B 
86210B 
86220B 

86200D 
86210D 
86220D 

86200M 
86210M 
86220M 

------6500100------
--------6500100---------

----- 225 ------

At Maximum Ratings and at Indicated Case Temperature (Tcl Unless Otherwise Specified 

CHARACTERISTIC SYMBOL 
LIMITS - ALL TYPES 

UNITS 
Min. Typ. Max. 

Ipstantaneous Forward Breakover Voltage: 
(Gate open. T C = 100 DC) 

56200A. 56210A. 56220A ...... .. ...... .... ,.,. ' .. '" 100 - .-

56200B.56210B.56220B ... · ............ : ......... · . 200 - -

562000.562100.562200 ......... ...... - ..... . ... vIBO)O 400 - - V 

56200M. 5621(IM. 56220M ....... .................... 600 - -
Peak Off-State Current: 

(Gate open, TC = iOO 0 Cl 

Forward. VOO· VOROM .................. ... ......... 100M - 0.2 3 
mA 

Reverse, VRO = VRROM •.• ............. ...... . . . . . . . . . IRROM - 0.1 2 

Instantaneous On·State Voltage' 
For iT = 100 A, TC = 25 0 C ... , •.•..••.•..•.•.•......•.•.• vT - 1.9 2.4 V 

DC Gate Trigger Current: 
Vo = 12V (DC). RL =30n, TC =25 DC •.••••.•••..•..•••••..• 

IGT 
- 8 15 mA 

At other case temperalures •••••.•••••.••.••••••.•••••••••• See Fig. II 

DC Gate Trigger Voltage: l l.l I VO=12V(DC1, RL=30Ii. TC=25 0C .•••.••..•••.••••••••• 
VGT 

2 
V 

At other case temperatures .•.•••••...•.••••.•••.•......••. See Fig. 12 

Instantaneous Holding Current: I 9 i Gate open, T C= 25 0 C ••..•.....•.•.•...•...•..•••.••••. iHO . 20 rnA 
At other case temperatures .••..•...•...•.•..•••.......••.. See Fig. 15 

Criticat Rate-ol-Rise of Off-State Voltage: 

(VOO = v{BO)O Min. value, Exponential rise, TC • lOOoC, See Fig 5) 

56200A.562000.56210A.562100.56220A.562200 ....... dv dt 10 100 - V/,'S 

56200B. 56210B. 56220B , ........................... 10 150 -
56200M. 5621 OM. 56220M ........................... 10 75 -

Gate Controlled Turn-On Time: 
Vo = V{BO)O Min. value, ir 30A,tGr=200mA, O.1!'s rise time, TC o250C tgt - 2 - f-Ls 
See Fig. 9 

Circuit Commutated Turn-Off Time: 
VD =VF(BOlO Min. vatue, iT = 18A, Pulse Duration' 50 !'s, 

Iq 20 40 dv/dt = 20 V I/JS. di/dt = -30 AlIJS. T C = 750 C - f-LS 
See Fig. 4 

Thermal Resistance: 
Junction·to-Case (press-fit. stud packages) ••••••••••••••••• 0 ROJC - - 1.2 

°C'W Junction-te-tsolated Stud (Isolated-stud package) ••••..••••••••• ROJIS - - 1.4 
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S6200, 6210, 6220 Series 

92S5-S"IRI 

Fig. 1-Principal voltage-current characteristic. 
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Fig. 3-RBtB of rise of off'ltate IIoltage With time (defining dr/drJ. 
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REVERSE GATE CURRENT (IRG) _ A 
92CS·Ul60R2 

Fig. 5-ReveIW gate voltage II'. reverse gate current. 
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Fig. 2-Rate of change of on-statB cunvnt with time (defining di/dt). 

Fig. 
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4-Relation.hip bstweIM on-stllte current, rellfNWl CUl'rent, on­

.tate voltage, and off-state IIOItalJB showing refel'BllCll points 
for dlJfinition of tum-off time (tgl. 
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CURRENT WAVEFORM: SINUSOIDAL 
LOAD: RESISTIVE OR INDUCTIVE Q.~ 

CONDUCTION 
ANGLE 

DC DPERATlDN 
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" AYERAGE ON-STATE CURRENT ITCA¥) - It. 

Fig. 6-Power diuipation liS. on-state currwnt 
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Fig. 

CURRENT WAVEFORM:SINUSOIDAL 
LOAD: RESISTIVE OR INDUCTIVE 
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AVERAGE ON·STATE CURRENT 'YIAY) _I. 9lS11-U68 

7-Maximum allowable case temperature vs. average forward 
current for stud and press-fit. 

0.2 0.4 0.6 D.S T 1.2 

GATE TRIGGER AMPERES (IGY) 
92SS-Ul3RI 

Fig. 9-Gate controlled turn-on time (fgt) VI. gate-trigger current. 

Fig. 

CURRENT WAVEFORM: SINUSOIDAL 
LOAD: RESlmVE OR INDUCTIVE 
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S6200, 6210, 6220 Series 
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CONDUCTION 

ANGL.E 

" AVERAGE ON·STATE CURRENT 'TIAY) - It 
92911-4469 

8-Maximum allowable case temperature vs. average forward 
current for isolated stud. 

INSTANTANEOUS FORWARD VOLTAGE ("Fl - v 
92CS-Il3SIR2 

Fig. 10-lnstantaneous on-state current VS. on-state voltage. 
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.. CASE TEMPERATURE· 750C , LDAD • RESISTIVE 

~ 
REPETITIVE PEAK REVERSE VOLTAGE ("RROM] • M..,XIMUM RATED YALUE 
AVERAGE ON·STATE CURRENT ClnAW • MAXIMUM RATED VAlUE 

~ 
.,. 

~ 

! ... 
i "" 
l :::::-.. 1.t"'H. 

I 100 51{. ~ ::::: 

i 0 . . , 1 10 61 102 

PEAK SURGE CURREMT DURATION-FULL CYCLES 

Fig. 11-Peak surge on-state current vs. surge current duration. 
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CASE TEMPERATURE 1Tc)-OC 
92SS·4IISRI 

Fig. 13-0C gate-trigger voltage vs. case temperature. 

CASE TEMPERATURE (TC'--C 
92S5-4467 

Fig. 15-DC holding current vs. case temperature. 
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~ 

CASE TEMPERATURE lTe I-·C 
cr.~SS-446!1 

Fig. 12-0C gate-trigger current (forward} vs. case temperature. 

ENCLOSED AREA DEFINES PERMISSIBLE 
TRIGGERING POINTS 

" ,6 8 0 .1 2 4 6 B I 2 "6 8 10 2 

POSITIYE GATE-YO-CATHODE TRIGGER CURRENT II GT1-A 

9255-4466 

Fig. 14-Typical forward-biased gate trigger characteristics, 

TERMINAL CONNECTIONS 

No.1 - Gate 
No.2 - Cathode 
No.3-Anode 


