High Power

Silicon C380
ontrolled Rectifier <
<1300 VOLTS 400A RMS  awriirvine G’”

The General Electric C380 Silicon Controlled Rectifier is designed for phase
control applications. This is an all-diffused Press-Pak device, employing
the field-proven amplifying gate.

FEATURES:

e High di/dt Ratings

e High dv/dt Capability with Selections Available

e Excellent Surge and [*t Ratings Providing Easy Fusing

e Guaranteed Maximum Turn-Off Time with Selections Available
¢ Rugged Hermetic Glazed Ceramic Package

MAXIMUM ALLOWABLE RATINGS

REPETITIVE PEAK OFF-STATE | REPETITIVE PEAK REVERSE NON-REPETITIVE PEAK
TYPE VOLTAGE, Vpam! VOLTAGE, Vggm! REVERSE VOLTAGE, Vggy!

Ty = -40°C to +125°C T,y = -40°C to +125°C T, = +125°C

C380A 100 Volts 100 Volts 200 Volts

C380B 200 200 300

C380C 300 300 400

C380D 400 400 500

C380E 500 500 600

C380M 600 600 720

C3808 700 700 840

C380N 800 800 950

C380T 900 900 1075

C380P 1000 1000 1200

C330PA 1100 1100 1325

C380PB 1200 1200 1450

C380PC 1300 1300 1550

I Half sinewave waveform, 10 msec max. pulse width.

Average On-State Current, Ipavy. .-« ..o L. Depends on Conduction Angle. (See Charts 1 and 3)
Peak One-Cycle Surge (Non-Repetitive) On-State Current, Iygy (60 Hz) . ..o oo oo 3500 Amperes
Peak One-Cycle Surge (Non-Repetitive) On-State Current, Ipgyy (SO Hz) . oo oo oot oo 3200 Amperes
Critical Rate-of-Rise of On-State Current (Non-Repetitive)®. .. .. .. .. .. ... 0 800 Afus
Critical Rate-of-Rise of On-State Current (Repetitive)™ . . .. .. ... .o 500 Afus
Pt (for fusing) (for times = 1.5 milliseconds). . ... ... ... 32,000 (RMS Ampere)* Seconds
It (for fusing) (at 8.3 milliseconds) . . .. ... .50,000 (RMS Ampere)? Seconds
Peak Gate Power Dissipation, Poy .. ..o oo oo 10 Watts
Average Gate Power Dissipation, PO AYY o e 2 Watts
Storage Temperature, Tgrg .o o ov ittt e -40°C to +150°C
Operating Temperature, Ty ... .. ..o o -40°C to +125°C

Mounting Force Required . . .. ... ... . .. 800 Lbs. + 10%

3.56 KN +10%

*difdt ratings established in accordance with EIA-NEMA Standard RS-397, Section 5.2.2.6 for conditions of VDRM stated above; 20 volts,
20 ohms gate trigger source with 0.5 psec short circuit trigger current rise time.
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LITAMRALIENIS LD

TEST SYMBOL MIN. TYP, MAX, UNITS TEST CONDITIONS
Repetitive Peak Reverse IpRM mA | Ty =25°C €380
and Off-State Current and Irrm VprM = VrrM =

C380A — 3 10 100 Volis Peak
C380B - 3 10 200
C380C - 3 10 300
C380D - 3 10 400
C380E - 3 10 500
C380M - 3 10 600
C3808 - 3 10 700
C380N — 3 10 800
C380T - 3 9 900
C380P — 3 7 1000
C380PA - 3 7 1100
C380PB - 3 6 1200
C380PC — 3 5 1300
Repetitive Peak Reverse IprM mA Ty = 125°C
and Off-State Current and Igrm VbrM = VRRM &
C380A — 15 20 100 Volts Peak
C380B - 15 20 200
C380C e 15 20 300
C380D - 15 20 400
C380E — 15 20 500
C3380M — 15 20 600
3808 — 15 20 700
C380N - 15 20 800
C380T — 15 18 900
C380P - 12 15 1000
C380PA — 11 14 1100
C380PB - 10 13 1200
C380PC - 8 11 1300
Thermal Resistance Rgisc — — 0.19 | °C/Watt | Junction-to-Case (Single-Side Cooling)
— — 0.095 Junction-to-Case (Double-Side Cooling)
Critical Rate-of-Rise of dv/dt 200 500 — V/usec | Tj = 125°C. Gate Open Circuited. Vpry =
Off-State Voltage. (Higher Rated, Using Linear or Exponential Rising
values may cause device Waveform. VbRM
switching.) Exponential dv/dt = pe =(.632)
Higher minimum dv/dt selection available — consult factory.
Holding Current Iy — 100 - mAdc | Te = +25°C, Anode Supply = 24 Vdc.
Initial On-State Current = 2.5 Amps.
Turn-On Delay Time tg - 1 - usec Te = +25°C, Iy = 100 Ade, Vpry = Rated
Gate Supply: 10 Volt Open Circuit, 25
Ohm, 0.1 usec max. rise time.
DC Gate Trigger Current gt - 10 150 mAdc | T = +25°C, Vp = 6Vde, Ry = 3 Ohms
— 20 200 Te = -40°C, Vp = 6Vdc, R, = 3 Ohms
- 4 125 Te = +125°C, Vp = 6 Vdce, Ry, = 3 Ohms
DC Gate Trigger Voltage Var - 1.25 3.0 Vde Te = -40°C to +125°C, Vp = 6 Vdc,
Rp = 3 Ohms
Tc = +125°C, Vp = 6 Vdc, Ry = 3 Ohms
Peak On-State Voltage Vrm — 2.3 2.85 Volts Te = +25°C, Ity = 1500 Amps Peak.
Duty Cycle < 0.01%.
Circuit Commutated tg* — 200 — usec (1) Te = +120°C, (2) Itm = 250 Amps
Turn-Off Time (3) Vg =50 Volts Min.
(4) VDRM (Reapp]jed)
(5) Rate-of-Rise of Reapplied Off-State
Voltage = 20Volts/usec (Linear)
(6) Gate Bias During Turn-Off Interval = 0
Volts, 100 Ohms. Duty Cycle <0.01%.

*Consult factory for maximum tg specifications.
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3. MAXIMUM ALLOWABLE CASE TEMPERATURE
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5. MAXIMUM ON-STATE POWER DISSIPATION

400

914

MAXIMURM  ALLOWABLE CASE TEMPERATURE -°C

AVERAGE ON-STATE POWER DISSIPATION ~WATTS

MAXIMUM ALLOWABLE CASE TEMPERATURE- °C

140
120 ]
100 < ]
~ -
gol DUTY ] N ™~ —
cvct.f - 625% 25% 33% 50% 100%
125% f
80
SINGLE~ SIDE
COOLING
a0 50 TO 4002
20 ot
1904 oo, puty oYeLE
0626 a0 60 86 IGO0 120 0 00— 2b0—240 60
AVERAGE ON-STATE CURRENT- AMPERES
2. MAXIMUM ALLOWABLE CASE TEMPERATURE
FOR RECTANGULAR CURRENT WAVEFORM
140
120
N\
100 \
0 AN
™~ 50% N~
60 " 100%
33%
\ 25% DOUBLE - SIDE
. 03 A
DUTY CYCLE = 125% 22 7
20 loe ¢ i —]
e 7
'C;O* =%DUTY CYCLE I
1 ]
% 100 150 200 250 300 350 400
AVERAGE ON-STATE CURRENT - AMPERES
4. MAXIMUM ALLOWABLE CASE TEMPERATURE
FOR RECTANGULAR CURRENT WAVEFORM
320 100%
280 /]
50%
240 v d
25%
200 ~
1559, //// /]
160 S/ a4
outy cveee=6.25%/| A /|
[ VA A
20 TX 777
80 / =
7
40 7// 4
%% Y 80 120 150 200 240

AVERAGE ON-STATE CURRENT- AMPERES
6. MAXIMUM ON-STATE POWER DISSIPATION FOR
RECTANGULAR CURRENT WAVEFORM



AVERAGE ON-STATE POWER DISSIPATION-WATTS

INSTANTANEOUS GATE VOLTAGE-VOLTS

[ C380 ]

100%
600 00%

500 50% /
3[3/"/.: / //
400 25% 47 L
e
300 //// v
200 Va

1400 700

180°
ya

1200 ne

oA
A

CONDUCTION ANGLE =30

80O /’

800

400 /

/
Y A /
oy
A

NN
N

AVERAGE ON-STATE POWER DISSIPATION-WATTS

7 /
200 /A/A/ Z
"
00 {00 200 300 400 500 600 0 100 200 300 400
AVERAGE ON-STATE CURRENT~AMPERES AVERAGE ON-STATE CURRENT-AMPERES
7. MAXIMUM ON-STATE POWER DISSIPATION 8. MAXIMUM ON-STATE POWER DISSIPATION FOR
FOR SINUSOIDAL CURRENT WAVEFORM RECTANGULAR CURRENT WAVEFORM
(EXTENDED RANGE) (EXTENDED RANGE)
o 100 u 3500
no o
£ 80 £ \\\
‘%’;ao L ~~ ~|_|
w Z 3000 =
a s & ™~ T DDUBLE - SIDED
nz40 I o]
ES e 3 Il \(_'\Cg_!NG
LZD% E 2500
= 20 g SINGLE -
E $ lNSIlf}EED >\\
Z Z 2000 COOLING
o~ o
10 w
Sa z
w P 2 1500
<>( x 6 t‘u
3 z T,=125°C
w4 - @
Zu ] . 1000
&g E
- z
2 £ 2 < 500
L '
¥ & [
I
[VX s
a o | 0
{ 2 3 4 5 6 T 8 9 i0 | 2 4 6 8 10 20 40 60 80100
PULSE WIDTH MILLISECONDS NUMBER OF CYCLES AT 60 H;
9. SUB-CYCLE SURGE (NON-REPETITIVE} 10. MAXIMUM ALLOWABLE SURGE (NON-
ON-STATE CURRENT REPETITIVE) ON-STATE CURRENT RATING
FOLLOWING RATED LOAD CONDITIONS
100 T TTT] 1_%11 T B
80 GATE TRIGGER CHARACTERISTICS AND POWER RATING
60
tz"a NOTES:
e 1| MAXIMUM ALLOW="]
| S 2 ABLE GATE POWER
4 DISSIPATION= 204 |
[ WATTS.
2. THE LOCUS OF
N POSSIBLE DC
TRIGGER POINTSL NOTES:
ngugglg:gg THEH 1. Maximum allowable gate power dissipation = D mddn
\ » SHOWN"‘A‘T‘-VAles ia Wig ALnunt ainwv dulf: HOI.C P \I.Cl UlhbldelUl‘ r4 VVU': 2
{ CASE TEMPERA-]T- 2. The locus of possible DC trigger points lie outside
4 : TUIRESI' 1 1 } { T the boundaries shown at various case temperatures.
\ 20V,208 Is mini- 5 1\ pECTANGULAR
mum gote source 2 PEk AR LA 3. Tp = Rectangular Gate Current Puise Width.
\ L] tood line af dizdthi00  GATE CURRENT
2 ] amp/us Tp=5us min,, PULSE WIDTH. |
ool € // 0.5us mox. rise time. ‘ [
o6l 8 20V,65{) is minimum | gate source load lina at
gF} dl/dt(lOO amp/p.s Tp=5us mln IO;Ls max. rise
0 Z tim I Llg
[oX] .2 4 6 BI1O 2. 4 6. 810 20 40 6080 100

INSTANTANEOUS GATE CURRENT-AMPERES
11. GATE TRIGGER CHARACTERISTICS
AND POWER RATINGS

915




[

10,000
i 5000
o P i
w
% o
= Ty=125°C "]
L 1,000 =
= — P ;
& 500 — 2 0
S
% ® 8
O // o B
(8]
£ 100 g2 4
= 7 8 BINGLE SIDE._COOLING
@ 50 ,1 % 2 ANy
= | s
o / - | At
o 3 A g
3 = .08 - I
e 10 £ .06 "I poUBLE  SIDE_COOLING[TH
=z W -
i 5 04 o
3 E piee
g & o2
z 2 1
! 1 2 3 4 408 ?_: -0t gol 005 0102 05 0 .2 5 | 2 5 10 20 50 i00
INSTANTANEOUS ON-STATE VOLTAGE - VOLTS 006 TIME (SEC)
12, MAXIMUM ON-STATE CHARACTERISTICS 004 13. TRANSIENT THERMAL IMPEDANCE —
002 JUNCTION-TO-CASE
.00
1000 I
800 H i
s o e
g }‘:ﬁf’ O A
S 200R =uil
_8: 400 PP
o IS
ES /4/:90 P?_QOA
T 200 [T, =125°C e e
L // et
© o1 | lgrT] L oor
© / A | ™
<] Ve / ]
I 100 —# —
& 80 pE —
% Vil
< 60
(&)
o 40 7AJ=25°C
it
o
1t
3
o 20 )
Ly
o
10
| 2 5 10 20 50 100 200 500 1000

REVERSE dizdt (AMPERES /u Sec)

14. MAXIMUM RECOVERED CHARGE
{SINUSOIDAL WAVEFORM)
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TABLE OF DIMENSIONS
Conversion Table

DECIMAL INCHES | METRIC MM
sym[ MIN MAX. | WIN. | MAX.
A | 744 752 | 18.897 | 19.10)
B | .030 | 060 762 | 1.524
C | _5i5 565 | 13,081 | 14,351
D | 1.600 | 1.656 | 40.64 | 42.06
£ 1o - 2.794] —
EE o7 330|432
6 | .057 | .089 1.447 | 1.449
H | 7.9B0 | B.115 | 202.70 _|206.11
B J [ 7300 = 7.620
¥ K| 137 153 3.475| 3.686
; i L | .065 | 070 | 1.651| 1.778
c WM | 245 | .260 | 6.223] 6604
H N 20 140 3.048|  3.556
o/ i 1 F | _1.090 | 1125 | 27.69 | 28.55
R 135 145 | 3.429] 3683
ACCEPTS AMP. L— A ——I g S .067 .083 1.701 2.108
TERMINAL # 60598~ TYP T .340 - 8.636 .
OR EQUIVALENT U e | ies | _a.724] 4801
H - STRAIGHT LEAD LENGTH, TYP. 2 LEADS

T —SURFACE CREEPAGE FOR MOUNTING HARDWARE SEE SELECTOR GUIDE
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