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83704, 83714 8eries 
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5-A Silicon Controlled Rectifiers 
For Inverter Applications 
Features 

Cathod~ ..... Gate 

S3704A.B.D.M.S 

• Fast turn·off time-S jlS max. 
a High di/dt and dv/dt capabilities 

" Center gate construction .... provides 
rapid uniform gate-current spreading for 

JEDECTO·66 H-1340 • Shorted'emitter gate-cathode construction faster turn-on with substantially reduced 

l~' ,§/.-

~!7~~~. 

JEDEC TO-66' ;3714A.B.D.M.S 

With Integral Heat Radiator H·1470A 

_ .. contains an internally diffused 
resistor between gate and cathode 

~ 100V 200 V 
Package Types Types 

T0-66 83704A S37048 

TO-66 with 
S3714A 837148 

Heat Radiator 

heating effects 

400 V 600 V 700V 
Types Types Types 

837040 83704M 837048 

S37140 83714M S3714S 

RCA-S3704 and S3714-series types are all-diffused. silicon con- power supplies. induction heaters. cycloconverters.and fluo
trolled rectifiers (reverse-blocking triode thyristors) designed for recent lighting. These types may be used at frequencies up to 
inverter applications such as ultrasonics. choppers. regulated 25 kHz_ 

MAXIMUM RATINGS. AbsoluttrMaximum Values: 

NON-REPETITIVE PEAK REVERSE VOLTAGE:· 
Gate Open ......................................... V RSOM 

NON-REPETITIVE PEAK OFF-STATE VOLTAGE:· 
Gate Open ......................................... V DSOM 

REPETITIVE PEAK REVERSE VOLTAGE:· 
Gate Open ........................................ VRROM 

REPETITIVE PEAK OFF-STATE VOLTAGE:· 
Gate Open ..... ................................... . 

ON-STATE CURRENT: 
T C '" 60°C, conduction angle'" 180°: 
RMS .•• __ ... __ • ___ . __________ • ____ ........ _ •. __ ._. 

Average .......................................... . 
For other conditions 

PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: 
For one full cycle of applied principal voltage, Te '" 600 e 

60 Hz (sinusoidal) ................................ . 
50 Hz (sinusoidal) ................................ . 

For more than one full cycle of applied principal voltage 
RATE OF CHANGE OF ON-STATE CURRENT 

V D = VDROM.IGT = 50 rnA. Ir = 0_1 ~s (See Fig. 111 ___ . _ . di/dl 
FUSING CURREN~ (for SCR protection): 

TJ=-4010100 C.I=l 108.3ms . __ . ______ .. _. ___ ._.__ 121 

GATE POWER DISSIPATION:· 
Peak Forward Ifor 10 IlS max., See Fig. 9) ................ . 
Peak Reverse (for lOlls max., See Fig. 8) ................. . 
Average (averaging time'" 1 0 ms max.) .................. . 

TEMPERATURE RANGE:~ 
Storage ........................................... T stg 
Operating (Case) ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . T e 

PIN TEMPERATURE IDuring solderingl: 
At distances;;;;:' 1/32 in. (0.8 mm) from seating plane 

forl0smax. ................................... Tp 

53704A S3704B 53704D S3704M S37045 
S3714A S3714B 53714D S3714M 537145 

150 300 500 700 800 

150 300 500 700 800 

100 200 400 600 700 

100 200 400 600 700 

• 
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..4>------ See Figs. 2. 3. 4 ----I .. 
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... 4>------See Fig_ 5 -----..... ~ 

• _---------200----------~ 

~4~------ 25-------.~ 

..._----------13----------. 
4----------13----------. 
..._----- 0.5 ------

V 

V 

V 

V 

A 
A 

A 
A 

A/~s 

A 

W 
W 
W 

.. 4>------ -4010 150 -----i.. °c 
40 to 100 ., °e 

+_------ 225 -------i... °c 
• These values do not apply if there is a positive gate signal. Gate must be open or negatively biased . 
• Any product of gate current and gate voltage which results in a gate power less than the maximum is permitted . 

... For temperature measurement reference point. see Dimensional Outline. 
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ELECTRICAL CHARACTERISTICS 

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

LIMITS 

CHARACTERISTIC SYMBOL FOR ALL TYPES 
Except as Specified 

MIN. TYP. MAX. 

Peak Off·State Current: 
(Gate open. TC = 100°C) 

Forward Current (100M) at Vo = VOROM ........ 100M 
Reverse Current (lROM) at VR = VRROM ........ IROM 

Instantaneous On·State Voltage: 
iT = 30 A (peak). T C = 25°C .................. vT 
For other conditions ......................... 

Instantaneous Holding Current: 
Gate open, TC = 25°C ........................ iHO 

Critical Rate of Rise of Off·State Voltage (See Fig. 12): 
Vo = VOROM, exponential voltage rise, 
Gate open, TC = BO°C ........................ dv/dt 

DC Gate Trigger Current: 
Vo = 12 V (de), RL = 30 n, TC= 25°C .......... IGT 
For other conditions ......................... 

DC Gate Trigger Voltage: 
VO= 12 V (de), RL = 30 n, TC= 2SoC ........... VGT 
For other conditions .......................... 

Gate Controlled Turn·On Time: 
(Delay Time + Rise Time) 
For VOX = VOROM, I GT = 300 rnA, tr = 0.1 /1.', 
IT= 2 A (peak), TC = 2SoC (See Fig. 10) .......... Igt 

Circuit Commutated Turn·Off Time: 
VOX = VOROM, iT = 2 A, pulse duration = SO "s, 
dv/dt = 100 V/"s, -di/dt = -10 A/"s, IGT = 100 rnA, 
VGT = 0 V (at turn·offl. TC = BO°C (See Fig. 13) ... to 

Thermal Resistance: 
Ju·nction·to·Case ...........................•.• ROJC 
Junction·to·Ambient •......................... ROJA 
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Fig. 1 - Principal IIoltage-current characteristic. 
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ON-STATE CURRENT [IT- J--A 

92LS-2342RI 

Fig. 2 - Maximum allowable case temperature VS. on-state current. 

CURRENT WAVEFORM. SINUSOIDAL 
LOAD & RESISTIVE OR INDUCTIVE 
CONOUCTION ANGLE. 180' 

AVERAGE ON-STATE CURRENT [IT(AVB-A 
92LS-2050RI 

Fig. 3 - Maximum allowable ambient temperature VI. average 
on-state current. 

AVERAGE ON-STATE CURRENTITIT(AVIU-A 
92LS-2340RI 

Fig. 4 - Power dinlpar/on VS'. average on-state current. 

100 
CASE TEMPERATURE PRIOR TO SURGE=60·C 

'" r-- LOAD"RESISTIVE 
I- REPETITIVE PEAK REVERSE VOLTAGE (VRROM1~ 

~ BO r- AVER~~~~~~S:A~lEEgu~ARLEUN\ [ITIAVJ]-MAXIMUM z o / RATED VALUE 

~ \ ~i 60 
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10 100 
SURGE CURRENT DURATION-CYCLES 

1000 
REPETITION RAT£-PPS 

92CS-24983 
92LS-1I49R2 

Fig. 5 - Peak surge on-state cU"ent V$. surge cu"ent duration. Fig. 6 - Dissipation VS'. repetition rate 
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PERMITTED PULSE WIDTHS 
FOR INDICATED PEAK 
REVERSE GATE POWER 

MINIMUM GATE 

AVERAGE GATE 
POWER LIMIT 

1m. 

RESISTANCE 300JoLs 

20 ~ 

'" 
25 ! 

MAXIMUM GATE _ 
RESISTANCE 30 

0.' 0.4 0.3 0.2 0.1 
I I 

INSTMTMEOUS ON'STATE VOLTAGE I'Y .... V REVERSE GATE CURRENT (IGR)-A 

92LS-2344RI 

Fig. 7 - Instantaneous OlHtate current VI. on-state voltage. Fig. 8 - Reverse gate voltage VI. reverse gate current. 

6 8 6 8 
0.1 1.0 

GATE-TO-C;ATHODE CURRENT IIGT)-A 

Fig. 9 - Gate trigger characteristics and limiting conditions for 
determination of permissible gate-trigger pulses. 

TERMINAL CONNECTIONS 

Pin 1 - Gate 
Pin 2 - Cathode 
Heat Rad., Case, Mtg. Flange - Anode 

• 8 
10 

92LS-235IRI 

• 8 
100 

92LM-2341RI 
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+ 

DC GATE-TRIGGER CURRENT CIGT)-A 
92L.S-Z3i50R2 

Fig. 10 - Turn-on time VI. gate-trigger current. 

r --][ -------'90% POINT 

'DX 

J--ID% POINT - ------ ~:=r----

~.!Im. 
dt t 

92LS-23S4RI 

Vo 

oJ--- ------ --- -----

I 
I 

I 
J,..- dlldt 

I 

a.SI TM : 

o----L- -L---------------
-l r-- tl 9ZCS-I3363R4 

Fig. 11 - Rate-of-change of on-state current with time 
(defining di/d.). 

-di'dl~ 

Fig. 72 - Rate-al·rise of off-state IIoltage with time 
(defining <lv/d.). 

1------0 

I 
I 

fORWARD CURRENT CIRCUIT 

SUPPLY 

~II 

LINEAR "v/d, CIRCUIT 

-1--1---- '" ---I 
I 1---., -----I 92SHl14 

Fig. 13 - Relationship between off-state voltage. reverse vo/rage, 
on-stare current. and ,ellerse current showing reference 
points defining turn-off time (tel. 

+ 

*FOR "COITIONAL INFORMATION 
ON GATE TRIGGER CIRCUITS, ETC. 
REFER TO JEDEC STANDARD 
MG. 7 SECTION 6.2(14.2. 

92SS-437!) 

SUPPLY 
VOLTAGE 

IltS 

"Fig. 14 - Circuit used to measure turn-off time (tel, 
rectangular pulse. 
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SIX SO-WATT 
LAMPS CON
NECTED IN 
PARALLEL 

C1• C2: O.OIIlF. 1200 V (Ballast Capacitorsl 
Ca : O.OlIlF. 600 V 

C4• C5: 0.02 IlF. 600 V °1, 02: Fast-Recovery Oiodes, 6 A, 600 V 
0a' 04: 1N574 
L1, L2: a21lH 

La: 1a1 Turns of No.15 Magnet Wire on 
Arnold Engineering Core No.A4-04117, 
or equivalent 

+150VDC -DC 

L, SCR2 

/I 
L_ 

o. 
c. 

R, 
c. R_ 

cs R2 

L2 D. 

--

92LS-2353 

RI , R2: 1.2 kQ, 5 walt 
Ra: 200 Q, 10 walt 
T: Core, 8 pieces of Indiana General No. 

CF-602 Ma.terial 05, or equivalent. 
Cross Section, 8 cm2 
N1, N6 - ao Tums of No.1S Magnet Wire 
N2, N5 - 1a Tums of No.1S Magnet Wire, 

2 Strands 
Na, N4 - 52 Tums of No. IS Magnet Wire, 

2 Strands 

Fig. '6 - Typical int/emr circuit for Sao-w.. 8-kHz fluorescent->lIf1Jt 

TO GATE 
OF seR, 

Q1: RCA-40438 
Q2' Qa' Q4: RCA-2N3053 

C1, C2: 0.0031lF, 100 V 
Ca, C4; 0.021lF, 100 V 

C5: 25 IlF, 25 V, electrolytic 

control. 

D1• D21 D3: Transitron type TIG, or equivalent 
04: Motorola type.IM20Z10, or 

equivalent 
Neon I.;amp: GE type NE-83, or equivalent 

R1' Ra: I kQ, 114 walt 
R2' RIO: ISO kQ, 114 watt 

+ISOV 
DC 

" . . , 
"g 

",. 

" .. 
92LM-2341 

R4, R12' R15' R17' R1S: 22 kQ, 1/4 watt 
R5, R11: 10 kQ potentiometer 

Rs: 10 kQ, 1/4 watt 
~: 1.5 kQ, 114 walt 

IJs' ~, R13' R14' R16: 680 Q, 2 walts 
R19: 5.6 kQ, 114 walt 
R20: a3 kQ, 1/4 watt 

R21 , R22: 10 Q, 1/4 walt 
TIl T2: Sprague Pulse Transformer type 

42Z109, or equivalent 

Fig. 16 - Typiclll trigger-pulse generator for Sao-w, B-kHz fluorescent
light control Inverter circuit. 


