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S$3700B, S3700D, and S3700M* are all-diffused three-
junction silicon controlled rectifiers intended for use in
inverter applications such as ultrasonics and fluorescent
lighting. They feature fast turn-off, high dv/dt, and high di/dt
characteristics, and may be used at frequencies up to 25 kHz.

Features:

o RMS On-State Current —
5 Amperes at Tc=+ 60° C

o Fast Turn-Off Time —

6 us maximum

o High dv/dt Capability -
100 V/us minimum

o High di/dt Capability —
200 A/us

o Shorted-Emitter and Center-Gate Design —

Removes restrictions on forward and
reverse gate voltage and peak gate
current

Each of these devices has an rms on-state current rating of 5
amperes at a case temperature of +60°C. The S3700B,
S§3700D, and S3700M have forward and reverse off-state
voltage ratings of 200, 400, and 600 volts, respectively.

*Formerly Developmental Types TA2653, TA2654, and TA2655,
respectively.
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Principal voltage is the voltage between the main ter-
minals. Principal voltage is called positive, or forward,
when the anode potential is higher than the cathode potential,
and called negative when the anode potential is lower than
the cathode potential.

Principal current is the current flowing between anode
and cathode.
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File No. 306 S§3700 Series
Absolute-Maximum Ratings, for Operation with Sinusoidal AC Supply
Voltage At Low to Ultrasonic Frequencies, and with Resistive or Inductive Load
RATINGS MAXIMUM VALUES UNITS
S$3700B $3700D S$3700M
Non-Repetitive Peak Reverse Voltage,
VRsoM
Gate Open. . ......ooveeuunennn 330 660 700 A%
Repetitive Peak Reverse Voltage,
VRROM
GateOpen ...........ovvuuun. 200 400 600 \
Repetitive Peak Off-State Voltage,
VbRrOM
Gate Open. .......ouuveeuenn.. 200 400 600 A%
On-State Current:
For case temperature of +60° C and 60 Hz
Average DC value at a conduction
angle of 180°% Iy(ay) - - -« -« - - - 3.2 3.2 3.2 A
RMS value, (pys) - -« -« -+ - 5 5 A
For other conditions . ...... e See Fig.9
Peak Surge (Non-Repetitive) On-State
Current, ITSM
For one cycle of applied voltage, TC = 600C
60 Hz (sinusoidal). . ................. 80 80 80 A
50 Hz (sinusoidal) . .................. 65 65 65 A
For more than one cycle of applied
voltage. . . oo v i i e See Fig.11
Fusing Current (for SCR protection):
Ty =—40to 1000C, t =1 to 8.3 ms, [2t .. 25 25 25 A2g
Critical Rate of Rise of On-State Current,
Critical di/dt
Vpx = V(g0)o rated value,
IgT = 50 mA, 0.1 ps rise time. . . . .. 200 200 200 Alus
Gate Power Dissipation*
Peak, Forward or Reverse, for 10 pys
duration, Pgy -« o v v ee it 13 13 13 w
Average, PG(AV) ............... 0.5 0.5 0.5 W
Temperature:®
Storage, Tyyo. v vievin s -40 to +150 -40 to +150 -40 to +150 °c
Operating (Case), Teoove e -40 to +100 -40 to +100 -40 to +100 oC

*Any values of peak gate current or peak gate voltage to give the maximum gate power are permissible.

BFor information on the reference point of temperature measurement, see Dimensional Outline.
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S$3700 Series

File No. 306

Characteristics at Maximum Ratings (unless otherwise specified), and at Indicated
Case Temperature (T )

CHARACTERISTICS

LiMITs

UNITS

Peak Repetitive Blocking Voltage, VDROM
Gate Open
At T = +100° C
Peak Off-State Current:
Gate Open
At T = +100°C
Forward, Ip,
Vp= vDRS'ﬁ
Reverse, IRROM
VRO = VRROM
Instantaneous On-State Voltage, v
For an on-state current of 30 A and
Te= 4250 C . e
(See Fig.13)
DC Gate Trigger Current, IgT
AtTe=+42°C..oovieenennn..
(See Fig.5)
DC Gate Trigger Voltage, Vg
AtTe=+425°C.......cons.
(See Fig.5)
Holding Current, 4
At T = +25° C
Critical Rate of Rise of Off-State
Voltage, Critical dv/dt
VD = VDROM, linear rise, and
Tc=+4800C..........ccoovn.n.
(See waveshapes of Fig.2)
Gate-Controlled Turn-On Time, ¢,
(Delay Time + Rise Time)
VDX = VDROM, ITM =2 A,
IGT =300 mA, 0.1 us rise time,
and TC=+250C ..............c0v.
(See waveshapes of Fig.3)
Circuit-Commutated Turn-Off Time, ¢t
(Reverse Recovery Time + Gate
Recovery Time)
VDX = V(BO)O rated value,
Imwgs = 2 A, 50 ys min. pulse
W1 ﬂ‘l‘ VRX =80V min‘,
rise time = 0.1 ps, dv/dt =
100 V/us, dig/dt = 10 A/ys,
I~m = 100 mA at turn-on,
\FGT = 0V at turn-off, and
Tc = 4800 C it i
(See waveshapes of Fig.4)

Thermal Resistance:
Junction-to-case, RgJC
Junction-to-ambient, RgJA

S$3700B

$3700D

$3700M

Min.

Typ.

Max.

Min. Typ. Max.
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S3700 Series
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Fig. 2—Waveshape of critical dv/dt rating test (linear rise).
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Fig. 1—Waveshape of di/dt rating test.
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Fig. 3—Waveshape of tge rating test. Fig. 4—Waveshape of g rating test.
TERMINAL CONNECTIONS
Pin 1 — Gate

Pin 2 — Cathode

Case, Mounting Flange — Anode
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S$3700 Series File No. 306
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Fig. 5—Forward gate characteristics.
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Fig. 6—Reverse gate characteristics. Fig. 7— Turn-on-time characteristics.
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S$3700 Series
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Fig. 8—Conventional turn-off-time test circuit. Fig. 9—Rating chart (case temperature).
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Fig. 10— Dissipation vs. repetition rate, Fig. 11—Surge current rating.
CURRENT WAVEFORM =
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Fig. 12—Power dissipation versus average on-state current.
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Fig. 13—0n-state characteristics.
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+150V DC -0C
| {
L3
SIX BO-WATT
LAMPS CON-
NECTED IN
PARALLEL
80-W LAMPS —V
92L5-2353

Cl. Cg: 0.01 uF, 1200 V (Ballast Capacitors) Ry, Ro? 1.2 kQ, 5 W
Cg: 0.01 uF, 600 V Rg: 200Q, 10 W
C4. Cg: 0.02 pF, 600 V T : Core, 8 pieces of Indiana General No.
Dy, Dy: Fast-Recovery Diodes, 6 A, 600 V CF-602 Material 05, or equivalent.
Dg, Dy: IN574 Cross Section, 8 cm2
Lj, Lot 32 pH Nj, Ng — 30 Turns of No.18 Magnet Wire

Lq: 131 Turns of No.15 Magnet Wire on Nz, Ng — 13 Turns of No.18 Magnet Wire,

Arnold Engineering Core No.A4-04117, 2 Strands
or equivalent Ng, N4 — 52 Turns of No.18 Magnet Wire,
2 Strands
Fig. 14—Typical inverter circuit for 500- . 8-kHz fluor nt-light control.
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Qq: RCA-40438 R4 Ry, Ryss Ry7, Rygt 22 kQ, 174 watt

1
Qg, Qg, Q4: RCA-2N3053 Rg, Ryq: 10 kQ potentiometer
Cy» Cg: 0.003 uF, 100 V Rg: 10 kQ, 1/4 watt
Cg. Cy: 0.02 yF, 100 V Ry: 1.5 kQ, 1/4 watt

Cg: 25 UF, 25 V, electrolytic Rg, Rg, R13s R14s Ryg: 680 Q, 2 watts
Dy, Dy, Dg: Transitron type T1G, or equivalent Rjg: 5.6 kQ, 174 watt
Dy: Motorola type 1M20Z10, or Rgq: 33 kQ, 1/4 watt
equivalent Rgy, Rgo: 10 Q, 1/4 watt
Neon Lamp: GE type NE-83, or equivalent Ty, Tg: Sprague Pulse Transformer type

Ry R3:
Ra: Ryp:

180

1 kQ, 1/4 watt
180 kQ, 1/4 watt

427109, or equivalent

Fig. 15—Typical trigger pulse generator for 500-watt, 8-kHz fluorescent-light control inverter circuit.



