File No. 690

m@ m Thyristors

Solid State
Division 83704, S3714 Series

5-A Silicon Controlled Rectifiers

- Anode
, & | For Inverter Applications
/ Features
Cathod/ “Gate s F i ] .
e ast turn-off time-8 us max. o Center gate construction. . . .provides
$3704A,8,0,M,S a High di/dt and dv/dt capabilities rapid uniform gate-current spreading for
JEDEC TO-66 H-1340 8 Shorted-emitter gate-cathode construction faster turn-on with substantially reduced
P .. ins an internally diffused heating effects
; resistor between gate and cathode
/ Voltage | 100V 200V 400V 600 V 700V
Package Types Types Types Types Types
TO-66 S3704A | S3704B | S3704D | S$3704M | S3704S
JEDEC TO-66 $3714A,B,0,M,S TO-66 with
With Integral Heat Radiator H-1470A Heat Radiator S3714A | S3714B | S3714D | S3714M | 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, Absolute-Maximum Values: S3704A S3704B  S3704D S3704M S3704S
a S3714A S3714B S3714D S3714M S3714S
NON-REPETITIVE PEAK REVERSE VOLTAGE:
GatE OPEN ...t eet et e e VRsom 150 300 500 700 800  V
NON-REPETITIVE PEAK OFF-STATE VOLTAGE a
[ (- 0 T - Vpsom 150 300 500 700 800 \"
REPETITIVE PEAK REVERSE VOLTAGE:"
Gate Open  ........iiiiiiiiieinan VRROM 100 200 400 600 700 \
REPETITIVE PEAK OFF- STATE VOLTAG!
Gate Open PPN Vbrom 100 200 400 600 700 \Y
ON-STATE CURRENT:
T = 60 C, conduction angle = 180°:
RMS . . . T (RMS) 5 A
Average e . IT(av) 3.2 A
For other conditions <4——— See Figs. 2, 3,4 ————»
PEAK SURGE (NON-REPETITIVE) ON-STATE CURRENT: Irsm
For one full cycle of applied principal voltage » TC = 60°C
B0 Hz (sinusoidal) . ....vviii i i 80 > A
50 Hz (sinusoidal) . ........ e <t 65 o A
For more than one full cycle of applied principal voltage See Fig. 5
RATE OF CHANGE OF ON-STATE CURRENT
Vp = Vprom- 'gT = 50 MA, t, = 0.1 us (See Fig. 1) ...... di/dt 200 Alus
FUSING CURRENT (for SCR protectlon)
Ty=—40t0100°C, t=11t08.3ms ................. v 12t - 25 A
GATE POWER DISSIPATION:®
Peak Forward (for 10 us max., See Fig. 9) .... Pem 13 w
Peak Reverse (for 10 us max., See Fig. 8) . . . PRGM 13 w
Average (averaging time =10 ms max.) .........oevvunnan. PG(AV) 0.5 w
TEMPERATURE RANGE:* o
] T TP Tstg —40 to 150 o [}
Operating (Case) «...vvvuvniennenen.n N Te —40 to 100 &> C
PIN TEMPERATURE (During soldering) :
At distances => 1/32 in. (0.8 mm) from seating plane °
for10smax. ....... ..l Tp 225 —> 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.

4 For temperature measurement reference point, see Dimensional Outline.
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S3704, S3714 Series File No. 690

ELECTRICAL CHARACTERISTICS
At Maximum Ratings Unless Otherwise Specified and at Indicated Case Temp (Te)

LIMITS

CHARACTERISTIC SYMBOL FOR ALL TYPES UNITS
Except as Specified

MIN. TYP. | MAX.

Peak Off-State Current:
(Gate open, T = 100°C)
Forward Current “DOM) atVp=VpROM «++----- lpom - 0.5 3

Reverse Current (Igom) at VR = VRROM «+- -« - - - IROM - 03 |15 mA

Instantaneous On-State Voltage:
iT=30 A (peak), Tc = 25°C e v - 2.2 3 \%
For otherconditions .............covuiununnnn See Fig. 7

Instantaneous Holding Current:
Gate open, Tg = 25°C iHO - 20 50 mA

Critical Rate of Rise of Off-State Voltage (See Fig. 12):
Vp = VpROM: exponential voltage rise,
Gate open, Te=80°C .........ocoveeiiinnnn.. dv/dt 100 250 - Vius

DC Gate Trigger Current:
Vp=12V(dc), R =30Q, Tc=25°C .......... IGT - 15 40 mA
For other conditions .................00vuunn. See Fig. 9

DC Gate Trigger Voltage:
Vp=12V(dec), R =308, Tc=25C........... VGT - 1.8 3.5 \Y
For other conditions . .. .......oevieennnnnnnnn. See Fig. 9

Gate Controlled Turn-On Time:
(Delay Time + Rise Time)
For Vpx = VDROM. IGT = 300 mA, t, = 0.1 us,

I7=2A (peak), Tg = 25°C (See Fig. 10) « v+ vn. .. [ - 0.7 - us

Circuit Commutated Turn-Off Time:
Vpx = VDROM: iT = 2 A, pulse duration = 50 us,
dv/dt =100 V/us, —di/dt = —10 Alus, |gT = 100 mA,

VGT =0V (at turn-off), Tc = 80°C (See Fig. 13) ... tq - 4 8 us
Thermal Resistance: :

JUNCioN-10-Case. . oo v v vt viee i i - RgJC — oc/w

Junction-to-Ambient . ...... ...l . ROJA - - 40 oc/w
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Fig. 1 — Principal voltage-current characteristic.
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File No. 690 S3704, S3714 Series

CURRENT WAVEFORM = SINUSOIDAL (® FORCED — AIR COOLED, 400 TO 1000 FEET/MINUTE
H OR INDUCTIVE THYRISTOR WITH HEAT RADIATOR
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Fig. 2 — Maxi 1 case vs. on-state current. Fig. 3 — i I bi P vs. average
on-state current.
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Fig. 4 — Power dissipation vs. average on-state current.
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Fig. 5 — Peak surge on-state current vs. surge current duration. Fig. 6 — Dissipation vs. repetition rate
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S3704, S3714 Series File No. 690

CASE TEWPERATURE (T¢) = 57C) HH R H erae eart] o
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Fig. 7 — Instantaneous on-state current vs. on-state voltage. Fig. 8 — Reverse gate voltage vs. reverse gate current.
100] SHADED AREA INDICATES LOCUS HHH —
8 OF POSSIBLE TRIGGERING POINTS
6  FOR VARIOUS TEMPERATURES. PERMITTED PULSE WIDTHS
FOR INDICATED PEAK 7
FORWARD GATE PONER A
A 7
> / r
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E . N pe
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g, DISSIPATION LIMIT
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8
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- —400C
MAXIMUM VOLTAGE AT WHICH
NO UNIT WILL TRIGGER FOR
- o
o|' Tj= +100°C
2 4 6 4 8 4 6 4 4 6 8
0.001 0.0 ol 10 10 100
GATE-TO-CATHODE CURRENT (IgT)—A
92LM-234IR1

Fig. 9 — Gate trigger ch istics and limiti ditions for
determination of permissible gate-trigger pulses.

TERMINAL CONNECTIONS
Pin 1 — Gate

Pin 2 — Cathode
Heat Rad., Case, Mtg. Flange — Anode
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File No. 690 §3704, S3714 Series

6 TR RAL
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Vox \*mpomr
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90 % POINT]|

GATE CONTROLLED TURN-ON TIME (1) — ps

MINIMUM

[ 0.2 04 06 o8 1.0
DC GATE-TRIGGER CURRENT (Igy)—A

92LS - 2350R2

Fig. 10 — Turn-on time vs. gate-trigger current.

i
- N 92C5-13363R4
Fig. 11 — Rate-of-change of on-state current with time
(defining di/dt).
s
fq = e thge .ﬁ.’a.\/

,[ —————————— ~ 90% POINT

R
dt t

92LS~2334RI

Fig. 12 — Rate-of-rise of off-state voltage with time
(defining dv/dt). o ——"}

ty ——f———— , ———

|
g ——= PR

Fig. 13 — Relationship between off-state voltage, reverse voltage,
on-state current, and reverse current showing reference
points defining turn-off time (rq).

FORWARD CURRENT CIRCUIT R R Sy ENT

— AAA——— >
Lt}
SUPPLY SUPPLY
VOLTAGE ) 4 VOLTAGE
o SRR
DEVICE
UNDER
TEST
*
*
x #FOR ADDITIONAL INFORMATION
ON GATE TRIGGER CIRCUITS, ETC.
REFER TO JEDEC STANDARD
+ ?— %%‘g; gl No. 7 SECTION 6.204.2.
PL
Vox u % P 9255-4375
-t} Fig. 14 — Circuit used to measure turn-off time Ilql.
LINEAR dv/dt CIRCUIT rectangular pulse.
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$3704 and $3714 Series.

File No. 690
+150V DC -0C
r 7
N
3 - [ ” "
T = ;Nz
il
le
Ny O
SIX 80-WATT C Na
i Ny
PARALLEL 5 (S CNs P2
. o N,
s
80-W LAMPS —V
92L5-2353
Cj, Cg: 0.01 uF, 1200 V (Ballast Capacitors) Ry, Rg: L2 kQ, 5 watt
Cg: 0.01 yF, 600 V Rg: 200 Q, 10 watt

C4 Cs: 0.02 pF, 600 V T: Core, 8 pieces of Indiana General No.
Dy, Dg: Fast-Recovery Diodes, 6 A, 600V CF-602 Material 05, or equivalent.

Dg, Dg: IN574 Cross Section, 8 cm?2

Ly, Lg: 32 uH Ny, Ng — 30 Turns of No.18 Magnet Wire

L3: 131 Turns of No.15 Magnet Wire on Ng, N5 — 13 Turns of No.18 Magnet Wire,

Amold Engineering Core No.A4-04117, 2 Strands
or equivalent N3. Ng4 - 52 Turns of No.18 Magnet Wire,

2 Strands

Fig. 15 — Typical inverter circuit for 500-W, 8-kHz fluorescent-light
control.
+150 v
oC

TO GATE

OF SCRy OF SCRp 92LM - 2348
Q,: RCA-40438 Ry, Ryo, R15, Ry7, Ryg: 22 kQ, 1/4 watt
Qg, Q3. Q4: RCA-2N3053 4 112 15 I%;. Ri?: 10 kQ potentiometer
Cy+ Cg: 0.003 pF, 100 V Rg: 10 kQ, 174 watt
C3, Cy: 0.02 uF, 100 V Ryp: 1.5 kQ, 1/4 watt
Cg: 25 uF, 25 V, electrolytic . Bg, Rg, Ry3, R4y Ryg: 680 Q, 2 watts
Dy, Dy, Dg: Transitron type T1G, or equivalent Ryg: 5.6 kQ, 174 watt
Dy4: Motorola type. IM20Z10, or . Rgp: 33 kQ, 1/4 watt
equivalent Rgj. Roo: 10 Q, 1/4 watt
Neon Lamp: GE type NE-83, or equivalent ’%1, Tg: § e Pulse T f type

Ry Rg: 1kQ, 1/4 watt

427109, or equivalent
Rg, Ryp: 180 kQ, 1/4 watt

Fig. 16 — Typical trigger-pulse generator for 500-W, 8-kHz fluorescent- N
light control inverter circuit.
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