File No. 418

NG

Thyristors

Solid State $6200 S6210 S6220
Division Series
GATHODE oo | 20-Ampere Silicon
— b o " - -
GATE Controlled Rectifiers
_ANODE Press-Fit, Stud, and Isolated-Stud Packages
PRESS-FIT Voltage | 100v | 200v | 400v | eoov
29672.250 Package Types Types Types Types
CATHODE Press fit S6200A | S6200B | $6200D | S6200M
\gy—GATE ! (40749) | (40750) | (40751) | (40752)
i : S6210A | S6210B | $6210D | $6210M
—ANODE
°° Stud {40753) | (40754) | (40755) | (40756)
O TED-STUD Isolated- S6220A | S6220B | S6220D | $6220M
" Series Stud (40757) | (40758) | (40759) | (40760)

Numbers in parentheses are former RCA type numbers.

These RCA types are all-diffused, silicon controlled rectifiers
(reverse-blocking triode thyristors) 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 [RMS] )
of 20 A and have voltage ratings (VpROM) of 100, 200, 400,

Features:

® Low switching losses
High di/dt and dv/dt
Shorted-emitter gate-cathode

construction

ratings

Symmetnﬂl gate-cathode

Forward and reverse gate dissipation

All-diffused construction—assures

exceptional uniformity and stability

ides uniform
current donsuv. rapid electrical
conduction, and efficient heat
dissipation
® Low leakage currents, both forward
and reverse
® Low forward voltage drop at high

of characteristics current levels
and 600 volts. ® Low thermal resistance
S6200A S6200B  S6200D S6200M.
S6210A  S6210B  S6210D  S6210M
MAXIMUM RATINGS, Absolute-Maximum Values: S6220A S6220B  S6220D  S6220M
NON-REPETITIVE PEAK REVERSE VOLTAGE
GateOpen . o oo ovveveenennens e <.+« Vrsom 150 250 500 700 v
NON-REPETITIVE PEAK FORWARD VOLTAGE
Gole Open . s v ovve vt veeroesronensanns ceevees « Vpsom 150 250 500 700 v
REPETITIVE PEAK REVERSE VOLTAGE
GuteOpen .o oo vvievenrnrenenas ceeaan teeeseees « VRROM 100 200 400 600 v
REPETITIVE PEAK OFF-STATE VOLTAGE :
Gate OPen « o v v vt v tennnennsnenecennnanns <+« Vprom 100 200 400 600 v
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT:
For one cycle of upplied principal voltage Tc = 75°C Ipsm
50-Hz, (sinusoidal)....... 170 A
60-Hz, (sinusoidal). « « v e v veeveevenenennnn PRI 200 A
For more than one full cy(.le of applied principal voltngc e See Fig. 10
ON-STATE CURRENT:
For case temperature (TC) =75° C, conduction angle of 180 ¢
Avernge DCvalue + o v vvvuw B I & 7Y 12,5 A
RMSvalue .....ovvieinennnn. ceeeeeaas L ) 20 A
RATE-OF-CHANGE OF ON-STATE CURRENT:
VDM = "(m)O.lGT = 200 mA, tp = 0.5 us (See Fig. 2.)¢ oo . o dizdt 200. A/us
FUSING CURRENT (for SCR protection): 2
Ty=—65101000C, t=1108.3M5 «eveuennenennenenaanane 12 170 A
GATF. POWER DISSIPATION:
PEAK FORWARD (for 10 s max.) « + « v oo e teseeeee o Poy 40 w
AVERAGE (averaging time = 10 ms, max.) «voeveveeeves « Poiay) 0.5 w
PEAK REVERSE « s+ v vvevnvennseanessannannnss« Ppay Sec Fig. 5
9-74
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File No. 418 $6200, 6210, 6220 Series

S6200A S6200B  S6200D  S6200M.
S6210A S6210B  S6210D  S6210M

MAXIMUM RATINGS, Absolute-Maximum Values: (Cont’d) S$6220A S6220B  S6220D  S6220M
TEMPERATURE RANGE: .
SLOTHEE « o o oo vt s v vsonesnncsnnsnsns e e . -65 to 150 °oc
Opernting (CHse)e v o v v ot v e vnesecsencsnsoaaaoass . -65 to 100 oc
Soldering (10 s max. for teminals) «..vvveviveerannnn . 225 — oc

ELECTRICAL CHARACTERISTICS
At Maximum Ratings and at Indicated Case Temperature (T¢) Unless Otherwise Specified

CHARACTERISTIC SYmBOL _LIMITS - ALL TYPES UNITS
Min. Typ. Max.

Instantaneous Forward Breakover Voltage:
(Gate open, T =100 °C)

S6200A, SE210A, SB220A -+ + - -« - s 100 - -
S62008, S6210B, S6220B - - . -+« oo ai o 200 - -
$6200D, S6210D,56220D . . ... .................. .. MBOO | 40 - - v
S6200M, S6210M,S6220M . . ... .................. 600 - -

Peak 0Off-State Current:
(Gate open, T¢ =1000C»
Forward, Voo = VDROM -+« ++ v v v veeiee et e Ipom - 0.2 3 nA
Reverse, VR = VRROM « « -+ - vvvevrneeieieieeen IRROM - 0.1 2
Instantaneous On-State Voltage:
FOr i =100A, TC=250C «uvnenii e eenns VT - 1.9 2.4 v
DC Gate Trigger Current:
VD= 12V (DC), Ry =300, Tg =25 L - 8 15 nA
At other case temperatures. .. ... .coov i e 67T See Fig. 11
DC Gate Trigger Voltage:
Vp=12V(DCL R =306/, Te=250C «oovenee et v 11 2 v
At other case temperatures. . ... vir it ie i e GT See Fig. lg
Instantaneous Holding Current: I
Gate open, Te= 2500 oo et it et eeeeenens 'HO 9 | 20 mA
At other case temperatures . .. ....... .. . il See Fig. 15
Critical Rate-of-Rise of Off-State Voltage:
(Vpo = v(Bo)o Min. value, Exponential rise, Tg - 1000C, See Fig 5)

S6200A, S6200D, S6210A, S6210D, S6220A, S6220D. . . . ... dv dt 10 100 - Vs

$6200B, S6210B,S62208 . ... ... ... ................
S6200M, S6210M, $6220M 10 75 -

Gate Controlled Turn-On Time:
Vp=v(Bo)o Min.value,iT =304, IgT =200mA, 0.1 s rise time, Tg =25°C
See Fig. 9
Circuit Commutated Turn-Off Time:
Vp =VE(B0)o Min. value, iT = 18A, Pulse Duration =50 s,
dv/dt = 20 V/us, di/dt = —30 Alus, Tg = 75°C q - 20| 40 | ops
See Fig. 4
Thermal Resistance:
Junction-to-Case (press-fit, stud packages) .................. Rgjc - - 1.2 oW
Junction-to-Isolated Stud (Isolated-stud package) ............... Rosis - - 1.4
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Fig. 1—Principal voltage-current characteristic. Fig. 2—Rate of change of on-state current with time (defining di/dt).
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Fig. 3—Rate of rise of off-state voltage with time (defining dv/dt). for definition of turn-off time (rg).
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Fig. 5—Reverse gate voltage vs. reverse gate current. !
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Fig. 6—Power dissipation vs. on-state current.
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File No. 418 $6200, 6210, 6220 Series

CURRENT WAVEFORM:
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Fig. 9—Gate controlled turn-on time (tge) vs. gate-trigger current. Fig. 10—Instantaneous on-state current vs. on-state voltage.
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PERATURE = 75°C
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Fig. 11—Peak surge on-state current vs. surge current duration. Fig. 12—DC gate-trigger current (forward) vs. case temperature.
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Fig. 13—DC gate-trigger voltage vs. case temperature. Fig. 14—Typical forward-biased gate trigger characteristics.
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Fig. 15—DC holding current vs. case temperature.
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