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RCA·2N3650 to 2N3653, inclusive, and the S7430M* are 
all-diffused silicon controlled rectifiers (reverse-blocking 
triode thyristors) intended for high-speed switching applica
tions such as power inverters, switching regulators, and 
high-current pulse applications_ They feature fast turn-off, 
high dv/dt, and high di/dt characteristics and may be used at 
frequencies up to 25 kHz_ 

The 2N3650 to 2N3653 have forward and reverse off-state 
voltage ratings of 100, 200, 300, and 400 volts, respectively~ 
Type S7430M has a forward and reverse off·state voltage 
rating of 600 volts_ 
Formerly RCA Type No. 40735 

FEATURES 

o Fast turn· off time -1511s max. 
o High di/dt and dv/dt capabilities 

o High peak.current capability 
o Shorted·emitter gate.cathode construction 
o Forward and reverse gate dissipation ratings 

o AII·diffused construction - assures exceptional 
uniformity and stability of characteristics 

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

Gate Open ••••••••••••••••••••••••••••••• 

NON-REPETITIVE PEAK FORWARD VOLTAGE 
Gate Open ............................... . 

"REPETITIVE PEAK REVERSE VOLTAGE 
Gate Open ••••••••••••••••••••••••••••••• 

"REPETITIVE PEAK OFF-STATE VOLTAGE 
Gate Open ••••••••••••••••••••••••••••••• 

"PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: 
For one cycle of applied principal, voltage (60 Hz, sinusoidal> 

ON-STATE CURRENT: 
For case temperature (TC) = 25 °C 

'" Average DC value, conduction angle of 1800 

RMS value ••••••••••••••••••••••••••••••• 

"RATE-OF-CHANGE OF ON-STATE CURRENT: 
VDM ~ v(BOlO. IGT ~ 200 rnA. t" ~ O.ll's (See Fig. 2) 

FUSING CURRENT (for SCR protection): 
TJ ~ -65 to 1200 C, t ~ J to 8.3 ms _____ . _______ .• _ 

·GATE POWER DISSIPATION 
PEAK FORWARD (for 10 I's max.) ••••••• , •••••••• 
AVERAGE (averaging time = 10 ms, max.) ••••••••••• 

"TEMPERATURE RANGE 
Storage ••••••••••••••••••••••••••••••••• 
Operating (Case) •••••••••••••••••••••••••••• 
Soldering (10 s max. for case) ••••••••••••••••••• 

STUD TORQUE: 
Recommended _ . _ _ _ _ _ _ _ _ _ • _ _ _ _ _ _ _ _ _ _ __ .. _ _ _ _ • 
Maximum (DO NOT EXCEED) . ______________ • ___ _ 

Thyristors 
2N3650 2N3651 
2N3652 2N3653 

S7430M 

35·~ SIUCON 
CONTROLlED 
RECTIFIERS 

Fast Turn-Off Types 

CATHODE 

for Inverter and ANODE H·1601 

~ulse Applications JEDEC TO.48 

o Symmetrical gate.cathode construction - provides 

uniform current density, rapid electrical conduction, 
and efficient heat dissipation 

o Hermetic construction 

o Low thermal resistance 

2N3650 2N3651 2N3652 2N365J S7430M 

VRSOM 150 300 400 500 700 V 

VDSOM 150 300 40() 500 700 V 

VRROM 100 200 300 400 600 V 

VDROM 100 200 300 400 600 V 

ITSM 4 180 I> A 

IT(AV) <I 25 to A 
IT(RMS) 4 35 ~ A 

dildt 4 400 to AIl'S 

.. 165 1:0 A2s 

.. 40 I> W .. W 

.. -65 to 150 to °C .. -65 to 120 .. °C 
225 .. °C 

TS .. 35 I> in·1b .. 50 ... in·lb 
*In accordance with JEDEC registration data format (J~14, RDFl)-

applies to the JEDEC (2N-Series) types only. 
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ELECTRICAL CHARACTERISTICS, At Maximum Ratings and at Indicated Case Temperature (TC) 
Unless Otherwise Specified 

LIMITS 

CHARACTERISTIC SYMBOL 
Type Type Type 

2N3650 2N3651 2N3652 

MIN. TYP MAX. MIN. TYP. MAX. MIN. TYP. 

INSTANTANEOUS FORWARD BREAKOVER 
VOLTAGE: V(BO)O 100 - - 200 - - 300 -

Gale Open, T C = 120 DC 

, PEAK OFF·STATE CURRENT: 
(Gate Open, TC • 120 DC) 100M - - 6 - - 6 - -
FORWARD, VOO - VOROM 

REVERSE, VRO - VRROM IRROM - - 6 - - 6 - -
INSTANTANEOUS ON·STATE VOLTAGE: 

vT - - 2.05 - - 2.05 -For iT - 25 A, TC = 25 DC -
DC GATE TRIGGER CURRENT: 

Vo =6 V (~C}, RL = 40, TC =25 DC - 80 180 - 80 180 - 80 

VO=6 V (DC), RL =20, TC=-li5DC 
IGT 

150 - SOD' - 150 500* - 150 
DC GATE TRIGGER VOLTAGE: 

Vo -6 V (DC), RL =40, TC =25 DC - 1.5 3 - 1.5 3 - 1.5 

Vo • VOROM, RL = 200 n, T C = 120 DC VGT 0.25 - - 0.25 - - 0.25' -

Vo ·6 V (~C}, RL = 20, T C = -liS DC - 2 4.5' - 2 4.5' - 2 

INSTANTANEOUS HOLDING CURRENT: 
Gate Open 
AITC =25 0C 

iHO 
- 75 150 - 75 150 - 75 

AtTC=-li5 0C - 150 350 - 150 350 - 150 

~RITICAL RATE·OF·RISE OF OFF·STATE 
VOLTAGE: 
Voo =VOROM dv/dl 200 - - 200 - - 200 -
Expooential rise, T C = 120 DC, 

(See Fie. 4.) 

CIRCUIT CIJolMUTATED TURN·OFF 
liME (Reclooeular Pulse): 
VOX = VORIJol, iT = 10 A (pulse 
dlnlion • 50 "s), IGl • 200 rnA tq - 11 15 - 11 15 - II 
at tum'on, -dildt = 5 AI"s, 
dv/dt = 200 V/"s, VRX = 15 min., 
VGK = 0 V (al tum'off), 
lC = 120 DC (See Fie. 4 & 5) 

CIRCUIT COMMUlAlEO TURN·OFF 
liME (Half·Sinusoidal Waveform): 
VOX = VOROM, iT = 100 A (pulse 

12 IS' 12 IS' 12 duration· 2 "s), IGT' 200 rnA . tq - - -
dv/d!' 200 VI"s, VRX = 30 V min., 
VGK • 0 V (at tum·off), 
lC -U5 DC (See Fie. 6 & 7) 

lHERMAl RESISTANCE: 
.IoI1ction·tct-ease 8J·C - - 1.7 - - 1.7 - -

'In accudooce with JEOEC reeislration data format (JS·14, RD 1) .. applies 10 the JEOEC 
(2N-Series) types only. 
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TERMINAL CONNECTIONS 
Terminal 1 (Small Lug) - Gate 
Terminal 2 (Large Lug)-Cathode 
Terminal 3 <Stud) - Anode 

Type Type 
2N3653 S7430M 

MAX. MIN. TYP. MAX. MIN. TYP MAX. 

- 400 - - 600 - -

5.5 - - 4 - - 3 

5.5 - - 4 - - 3 

2.05 - - 2.05 - - 2.05 

180 - 80 ISO - 80 180 

SOD' - ISO 500' 150 1500 

3 - 1.5 3 - 1.5 3 

- 0.25' - - 0.25 - -
4.5' - 2 4.5' - 2 4.5 

150 - 75 150 - 75 150 
350 - 150 350 - 150 350 

- 200 - - 200 - -

15 - 11 15 - 11 15 

IS' - 12 IS' - 12 15 

1.7 - - 1.7 - - 1.7 

UNITS 

V 

rnA 

V 

rnA 

V 

rnA 

V/"s 

"s 

"s 

oc/w 
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Fig. I-Principal voltage+Current characteristic. 
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Fig. 3-Rate of rise of off-state voltage with time (defining 
dv/dtl. 
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Fig. 2-Rate of change of on-state current with time 
(defining dildO. 
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Fig. 4-Relationship between off-state voltage, reverse volt
age, on-state current, and reverse current, showing 
reference points defining turn-off time (tgJ, rectan· 
gular pufse. 

+ 

*FDR ADDITIONAL INFORMATION 
ON CAlE TRIGGER CIRCUITS. ETC. 
REFER TO JEDEC STANDARD 
No.1 SECTION 6.204.2. 

SUPPLY 
VOLTAGE 

II~ 

9255-4]75 

Fig. 5-Circuit used to measure turn-off time (tq ). rectangular pulse. 
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IF;g. 6-Relationship berwesn off-statB va/tap, revr1rstJ volt
age. on-state current, and revef'88 current showing 
reference points for.specification of tum -off time (tqJ, 
half sine wave pulse. 

FORWARD CURRENT CIRCUIT 

~rv ~II 
SUPPLY 
VOLTAGE 

RE·APPLIED FORWARD 
BLOCKING VOLTAGE SUPPLY 

DEVICE 
UNDER 
TEST 

*TO GATE TRIGGER CIRCUIT 

92SS-4339 

Fig. 7-Circuit used to measure tum-off time (tq), half sine 
wavepulSB. 

AlBIBIT TEMPERATURE (T A) - CI( 
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Fig. 8-Heat sink guidance. 

S.ITCIIHG LOSSES ARE NEGlECTED WAVEFORM 

'T:JU ~ 
~ 
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PEAK Qlrl.STATE QlRRENT (lyAll-A 

Fig. 9-Power dissipation VI. on-state current. 

51 rrtHlMG LDSSES ARE NEGLECTED CURRENT WAVEFORM 

'T:JU 
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• 

'''' PEAK CJN.STATE CURRENT (tya)-A ....... 
Fig.10-Maximum allowable case-temperature VI. on-state 

cun-ent. 
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Fig. IT-Power dissipation lIS. on-state current. 

CASE 1DPED1.11JRE (YcJ • '250(; 

!ilCO 

! 

ON-STATE VOLTAGE (Yy)-V 

Fig. 13-Variation of on-state current with on-state voltage. 

RATE-OF-RISE OF REAPPlED CFF..sTATE YOLTAGE ("'I")-V1~. 

"""" 
Fig. 15-Typical variation ofturn-off time with rate of rise of 

Tellpplied off-state 1I0/tage (rectangular pulse). 

, 

SWITDlING LOSSES ARE NEGLECTED 

PEAK QN-STA,1E tuRREMTOyiltl-A. 

Fig. 12-Maximum allowable case-temperature vs. on-state 
cu"ent. 

15 

OFf. TAl':. ~,!~T,,!,."-!.'p .?:; 
REAPPUED OFF·STATE VOLTAGE (Vox)· 60Q Y 
RATE-OF-RiSE OF REAPPUED OFF-STATE 

VOLTAGE , .... ,.t). 2Q) VI ... 
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Fig. 14-Typical variation of tum-off time with junction 
temperature (rectangular pulse). 

PEAK QN.STATE QlRREHT (lTXW-A 

Fig. 16-Tvpical variation of turn--off time with peak on·state 
current (half-sinusoidal pulse). 
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PEAK ctI·STATE CURRENT CITXM)-A 

Fig. 17-Typical variation of peak reverse recovery current 
with peak on-state current (half) sinusoidal pulse). 

to " 

REAPPUED OFF·STATE VOLTAGE (YDX). 600 Y 
RECTANGULAR OJRRENT PUUE . 
RATE·Of.DESCENT OF ON·STATE CURREHT 
lodl/ill-1DW.,. 

to 

CASE TEMPERATURE rr: ). 120 ac 

'01'" 

15 2D 25 30 :IS 

Oll-STATE CURRENT Oy)-A 

Fig. 18-Typical variation of peak reverse-recovery current 
with on-state current. 

lit 

RATE·Of-DESCENT OF ON-STATE OJRRENT ,.dI/tilt)-A!1I1 .,.,'" 
Fig. 19-Typical variation of peak reverse recovery current· 

with rate of descent of on-state current. 

GATE CIllllENT {'c;)-A GATE TRIGGER OJRRENT IIGT)- .... 

Fig. 20-Typical forward-biased gate characteristics. Fig. 21-Typical gate trigger characteristics. 
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