FIGH SPEED €164 /C165

Silicon Controlled Rectifier
OVolts  110A RR

The General Electric C164 and C165 Silicon Controlled Rectifiers are de-
signed for power switching at high frequencies. These are all-diffused Pic-
Pic devices, employing the field-proven amplifying gate.

FEATURES:

e High di/dt Ratings.
e High dv/dt Capability with Selections Available.
o FExcellent Surge and 1%t Ratings Providing Easy Fusing.

e Guaranteed Maximum Turn-Off Time with Selections Available. g:géé
o Rugged Hermetic Package with Long Creepage Path.
c164
C165
Equipment designers can use the C164 and C165 SCR’s in demanding applications such as:
o Choppers e Sonar Transmitters e Cycloconverters
e Inverters e Induction Heaters e DC to DC Converters
MAXIMUM ALLOWABLE RATINGS
REPETITIVE PEAK OFF-STATE REPETITIVE PEAK REVERSE NON-REPETITIVE PEAK
TYPES VOLTAGE, Vpgm! VOLTAGE, VRRMI REVERSE VOLTAGE, Vggy!
T, = -40°C to +125°C Ty = -40°C to +125°C T, = +125°C
C164/C165A 100 Volts 100 Volts 200 Volts
C164/C165B 200 200 300
Cl64/C165C 300 300 400
C164/C165D 400 400 500
C164/C165E 500 500 600
C164/C165M 600 600 720
C1e65S 700 700 840
C165N 800 800 960
! Half sine wave waveform, 10 ms max. pulse width.
RMS On-State Current, IpRMS) - « « v v v oot e e e e e 110 Amperes
Peak One Cycle Surge (Non-Repetitive) On-State Current, Iygy (60 Hz) ... ..o oo 1800 Amperes
Peak One Cycle Surge (Non-Repetitive) On-State Current, Ity (S0 Hz) . ... ... ... o . 1700 Amperes
I*t (for fusing) for times 2 1.5 milliseconds. . . . ..« ottt ittt 9,500 (RMS Ampere)* Seconds
I?t (for fusing) for times = 8.3 milliseconds . .. .. ... ...ttt 13,500 (RMS Ampere)® Seconds
Critical Rate-of-Rise of On-State Current, Non-Repetitivef. . ... ... .. .. i 800 Afus
Critical Rate-of-Rise of On-State Current, RepetitiveT . . . ... ..o it e 500 Afus
Average Gate Power Dissipation, Pgrav) . . . oo ot 2 Watts
Storage Temperature, Tgpg . oo v v v v vttt e et it e e e e e -40°C to +150°C
Operating Temperature, Ty . . . .. . e -40°C to +125°C
Stud TorqUe . . . L e e e e e e e 125-150 In-Lb
14-17 N-m

tdi;dt ratings established in accordance with EIA-NEMA Standard RS-397, Section 5.2.2.6 for conditions of max. rated Vprp; 20 volts,
20 ohms gate trigger source with 0.5us short circuit trigger current rise time.
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C164,C165

CHARACTERISTICS

TEST SYMBOL| MIN. TYP. MAX. UNITS TEST CONDITION
Peak Reverse and Off- IrrM - 5 12 mA Ty = +25°C, V = VprM = VRRM
State Current and
Inrm
Peak Reverse and Off- IrrM - 12 17 mA Ty = +125°C, V = VprM = VRRM
State Current and
IprM
Thermal Resistance Rgjce — — 0.3 °C/Watt | Junction-to-Case
Critical Rate-of-Rise of dv/dt 200 500 - V/usec | Ty = +125°C, Gate Open. Vpry = Rated
Off-State Voltage (Higher linear or exponential rising waveform.

values may cause device

. VDRM
. 5, 3 = e 2
switching) Exponential dv/dt = (.632)

Higher minimum dv/dt selections available — consult factory.

Holding Current Ix — 40 1000 mAdc Ty = +25°C, Anode Supply = 24 Vdc.
Initial On-State Current = 2 Amps.

DC Gate Trigger Current IoT - 70 250 mAde | Te = +25°C, Vp = 6 Vde, Ry, = 3 Ohms
- 100 400 Te = -40°C, Vp = 6Vdce, Ry, = 3 Ohms
- 25 175 Te = +125°C, Vp = 6 Vde, Ry, = 3 Ohms
DC Gate Trigger Voltage Ver - 3 5 Vdc Te =-40°Cto 0°C, Vp = 6 Vdc, R = 3 Ohms
- 1.25 3.0 Te=0°Cto+125°C, Vp =6Vdc, Ry =3 Ohms
0.15 — - Te = 125°C, VprM, Ry = 1000 Ohms
Peak On-State Voltage Vrum - 1.9 2.6 Volts | Tg = +25°C, Iyy = 500 Amps. Peak.
Duty Cycle < .01%.
Delay Time tg - 0.5 2.0 usec Te = +25°C, It = 50 Adc, Vpry - Gate

Supply: 20 Volt Open Circuit, 20 Ohm,
0.1 usec max, rise timet+t, T4

Conventional Circuit Com- tq Lisec (1) Tg = +125°C
mutated Turn-Off Time (2) Irm = 150 Amps.
(with Reverse Voltage) Cl64 — 8 10 (3) Vg =50 Volts Min.
. 4) vV Reapplied
?‘Ster Maximum Turn-Off | C165 |~ 15 20 (5) Rate-of-Rise of Reapplied Off-State
imes Available, Consult - .
Factory Voltage = ;ZOOV/usec (linear)
(6) Commutation difdt = 5 Amps/usec
(7) Repetition Rate = 1 pps.
(8) Gate bias during turn-off interval =
0 volts, 100 ohms
Comnventional Circuit tq usec (1) Te = +125°C
Commutated Turn-Off (diode) (2) Iy = 150 Amps.
Time (with Feedback (3) Vg =1 Volt
Diode) (4) Vprm, Reapplied
Cle4d - 15 0 (5) Rate-of-Rise of Reapplied Off-State
C165 — 20 T Voltage = 200V /usec (linear)

(6) Commutation di/dt = 5 Amps/usec

(7) Repetition Rate = 1 pps.

(8) Gate bias during turn-off interval =
0 volts, 100 ohms.

+Consult factory for specified maximum turn-off time.
+1Delay time may increase significantly at the gate drive approaches the 1T of the Device Under Test.
+11Cutrent risetime as measured with a current probe, or voltage risetime across a non-inductive resistor.
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INSTANTANEQUS ON-STATE CURRENT - AMPERES

C164,C165
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INSTANTANEOUS ON-STATE VOLTAGE ~ VOLTS NOTES: INSTANTANEQUS GATE CURRENT - AMPERES
1. The iocus of possible DC trigger points lies outside the
boundaries shown at various case temperatures.
1. MAXIMUM ON-STATE CHARACTERISTICS 2. GATE TRIGGER CHARACTERISTICS
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5. ENERGY PER PULSE FOR SINUSOIDAL PULSES
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PULSE BASE WIDTH- (MILLISECONDS)

6. SUB-CYCLE SURGE (NON-REPETITIVE)
ON-STATE CURRENT AND I?t RATING



c164,C165
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7. TRANSIENT THERMAL IMPEDANCE —
JUNCTION-TO-CASE

OUTLINE DRAWING

fe—— SEATING PLANE

v VEf— A ~=
P G~y 8
l» T Dy ’°7 t‘ METRIC
INCHES o

INCHES METRIC
¥ SYM SYM. MM NOTES
o H— - - - HH—]M}— s MIN. | MAX. | MIN. | MAX. MIN. | MAX.| MIN. | MAX.
{2 A |1.020{1.140(25.90|28.96) L | .590| .640|14.98|16.26
—— & IH ®
—{ [k B | 390| 500| 9.90(12.70
@ - ’I.,_KCM. C |1.460OREF. | 7.92REF | N | .058| .070| 1.47| 1.78
) D F D |1660|1.800|42.16[45.72
e
I E | 312 REFE | 7.92 REF | P | .840| 910]21.33|23.14
MODEL TERMINAL | TERMINAL | TERMINAL ] 3 797| B27|20.24|21.01
THRE S
AD SiZE G | 060| .075| 152] 91| o | 425| 499]10.78| 1267
gl‘ggjg GATE CATHODE | ANODE |I/2-20 UNF-2A H | 3850 415 ] 977|1084] T — | 060} — | 1582 2
- .
J | .445] 485 |11.30{1232| v 11.052]|1.063|26.72|27.00]
NOTES: K | .198] 212 | s.02] 5.38
. ONE NUT AND ONE LOCKWASHER SUPPLIED WITH EACH UNIT. MATERIAL
OF HARDWARE [S STEEL, CAD PLATED.
2. "T" DIM. IS AREA OF UNTHREADED PORTION. COMPLETE THDS, ARE
WITHIN 2.5 THREADS OF SEATING PLANE.
3. ANGULAR ORIENTATION OF TERMINALS 1S UNDEFINED.
METRIC METRIC
| , sym | INCHES MM sym| [INCHES MM NOTES
E SEATING PLANE MIN. | MAX.| MIN. | MAX. MIN. | MAX.| MIN, | MAX.
\ A |1020{1.140|2590/28.96| L | 330| — | 838} —
Y @""‘ - A R 275 325| 698
SEE NOTE | 5 8 | 390| 500| s.s0|i270| M 325| 6.98| 826
@WH‘TE.’ P ¢ |[1.570{1.750 3987|4445 | N | 065| .095| 165 241
T K \® — D [6.000[6.390|I52.40|162.31] P 840| 810 2133 23.11
—
J E [6.850|7,500 [1739918050| @ | 425| 499 1079|1267
A F | 797| 827 | 2024|210t R | 920| — |2336] — 4
Iy L SEE NOTE 2 T G | 440} u50| 385|381 T | — | 080| — | 157] 5
L F = [o0] | 7e2
J | 500| s10{1270(i15.48| v |1.052(1.063|2672]|27.00
N \ x | 260| 281] &80 7.14
! D F
TERMINAL | TERMINAL | TERMINAL | TERMINAL S
MODEL @ @ @ @ THREAD SIZE
cle4 GATE AUX CATHODE | ANODE
cies CATHODE -+ — 1/2 20UNF-2A
NOTES:

| GATE & AUX. CATHODE LEADS SUPPLIED LIGHTLY TWISTED TOGETHER.

2. FLEXIBLE COPPER LEAD.

3, ONE NUT AND ONE LOCKWASHER SUPPLIED WITH EACH UNIT. MATERIAL OF
HARDWARE IS STEEL, CAD PLATED.

4. "R" DIM. IS DIA. OF EFFECTIVE SEATING AREA.

5. "T" DIM. 1S AREA OF UNTHREADED PORTION. COMPLETE THDS. ARE
WITHIN 2.5 THREADS OF SEATING PLANE.

6. ANGULAR ORIENTATION OF TERMINALS IS UNDEFINED.
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