POWER SEMICONDUCTORS INC

32E D WM 7291490 0000400 1 EEPOS

T2

PSI| STUD DEVICES
T-O1-2\
THYRISTORS
ELECTRICAL CHARACTERISTICS
FORWARD CONDUCTING PSt Typex A 25 A 35 B 55 B 110 C 160 C 235
IT(AV) Average Forward CUIrent ........cceeieececiieciieinivsncnnessan 16 A. 23 A. 35 A. 70 A. 100 A. 150 A.
VTM - Maximum Peak Forward Voltage Drop at 25 C at 50 A, Peak,
180° Conduction ANGIE ....ccceeceeivevnsmmmevencraemrsierssssasessnnns 20V. 20V. 25V, 1.85 V. 2.0V. 1.7 V.
IH - Maximum Holding Current at 25°C ......... 50 mA 50 mA 200 mA 200 mA 200 mA 200 mA
ITSM - Maximum Peak One Cycle Surge Current . 150 A. 200 A. 900 A. 1600 A. 2000 A.
12t - 12¢ For Fusing (For Times>> 1.5 Ms) wcccccrcecnveseniieseranne .. 90 A2 Sec. 160 A2 Sec. 3370 A2 Sec. 10,700A2 Sec.16,000A2 Sec. 37,000A2 Sec,
IDRM - Maximum Forward Leakage Current at 125°C Through 300V. 10 mA Peak 10 mA Peak 10mA 10 mA 25 mA mA
IDRM - Maximum Forward Leakage Current at 125°C, 350V.
Through 800V, ......eieeiiemreeieecrecerecasecssssnnnstosnessanasess ssesn 5 MA Peak 5 MA Peak
Tq - Typical Off Time at 125°C ...c.oocinviririnnensinressinssnnsenesnscssaesssssonns 50 uSec. 50 ySec. 40 uSec 40 p Sec 40 p Sec. 40 u Sec
Tn - Typical TUrn-On TiMe ..cccoercreeerernormcanasnsessssosraonnen 35 uSec. 35 mSec. 5.0 pSec 5.0 u Sec 5.5 u Sec 5.6 u Sec
Tr = Typical Rise TIME .ccccvreereirvirerrerneeserasessesesscrssessssasonsonisssnses sasen 3.0 uSec. 3.0 uSec. 2.0 mSec. 2.0 pSec. 2.0 uSec, 2.0 uSec
Td - Typical Delay TiMe ..cicieereeierenirsaciiersresarsesssseriensrssncssesassase sonas 0.5 uSec. 0.5 uSec. 3.0 uSec. 3.0 p Sec. .35 mSec. 3.5 u Sec.
©J-C - Maximum Thermal Resistance, Junction to Case {DC) .. 1 5 C.JW. 15°CJ/W. 0.32°C./W. 0.28°C.J/W. 0.2°C./W. 0.2°C./W,
: - Max. Operating Junction TEMPEerature .......c..cccecreesssesrsasssessenns 25°C 126°C 125°C 125°C 125°C 125°C
Tgtg - Storage TeMPErature ......cccccirecrarennsisinsracsssesnsssssrsnsassanasneasas sanes -65 C—150"c -65°C—150°C-40°C—150°C-40°C—150°C-40°C-150°C-40°C—150°C.
BLOCKIiING
IRRM - Maximum Reverse Leakage Current at 125°C Through 300V. 10 mA Peak 10 mA Peak
IRRM - Maximum Reverse Leakage Current at 125°C, 350V.
Through BO0V. e crmcccernacnera s s sanassnses senes 5mA Peak B mA Peak 10mA 10 mA 25 mA 25 mA
dv/dt - Minimum Critical Exponential Rate of Rise of Forward
Blocking VoItage at 125°C ....cccuieevereeecrneinsneresnsssscssessnees 25V./ ps 25V./ ps 100V./ ps 100V./ps  100V./ ps 100V./).|s
TRIGGERING
VGT . Maximum Gate Voltage to Trigger at 25°C .....ccccoeecrereacsesssonnes 20V. 20V. 3.0V. 3.0V. 3.0V. 3.0V.
VGT - Typical Gate Voltage to Trigger at 25°C ........... 09 V. 09 V. 1.3 V. 1.3 V. 20V. 2.0V.
VGD - Maximum Non-Triggering Gate Voltage at 125°C . 0.25 V. 0.25 V. 0.25 V. 025V, 0.25 V. 0.25 V.
IGT - Maximum Gate Current to Trigger at 25°C .......... 40 mA 40 mA 200 mA 150 mA 200 mA 200 mA
IGT . Typical Gate Current to Trigger at 25°C ....ccccccrrerresrncnsans 20 mA 20 mA 100 mA 70 mA 100 mA 100 mA
PGM . Maximum Peak Gate Power .......... 5.0 W. 5.0W. 15.0 W. 15.0 W. 10W. 10W.
PG({AV)- Average Gate POWET ........cccocrmmiriinncrsisinnniniisisnsanoscssnnesssssincens 0.5 W. 0.5 W, 3.0wW. 3.0W. 20W. 20W.
IGM . Maximum Peak Gate Current ..... 20A. 20A. 40A 4.0 A. 20A. 2.0 A,
VGM - Maximum Peak Gate Voltage {Forward) . 10.0V 10.0 V. 10V 10.0 V. 10V. 10 V.
VGM - Maximum Peak Gate Voltage (Reverse) ......c.ccviecrcrnercssssinnaninne 5.0V. 50V. 5V 5.0 V. 50V, 5.0 V.
MECHANICAL CHARACTERISTICS
Mounting Torque . . . in 1BS. MEX. ..icccrveccrrerernnerersossenrsesmsscnsssessansassasnasenes 30 30 150 150 300 300
Jedec Outline ......ccoceceeeececcmeecnecans TO-48 TO-48 TO-94 TO-94 TO-93 TO-93
Outiine DWG No. * ........ccc..... 6 6 7 7 . 8 8
Voltage, MAX VRRM. VDRM 800V 800V 1400V - 1400V 1500V 1500V
DIODES
ELECTRICAL CHARACTERISTICS
AD- AD- BD- BD- CD- CD- CD-
45 65 125 150 160 250 300
Maximum Average Forward Current, Single Phase Half )
Wave DC Rating at 121°C. Case Temperature ............. AMPS 45 65 125 160 160 250 300
Maximum Surge Current
{one cycle of 60 Hz sine wave) ....c.cccccerreccencresancnnns AMPS 700 800 1800 2100 2500 4500 5000
Peak Forward Voltage
°CO0A for AD types, 200A for BD types, 300A for CD types.
.......................................................................... VOLT, MAX 1.15 1.15 1.2 1.1 1.2 1.2 11
Rated Peak Reverse Voltage Range........ccccceeeeeeeverecsinnnnnee VOLT 1600 1600 1600 1600 1600 1600 1600
Maximum FCA Reverse Current
at 150° C. Case Temperature ........ . MmA 2.0 2.0 5.0 5.0 10.0 10.0 10.0
Maximum 12t (less than 8 mMs) ......cccvreereerncenresnresnnes AMP2 Sec. 2100 2750 13500 18200 15800 84000 104000
A FCA = Full Cycle Average {measured with a DC meter}
Thermal mpedance, MAX °C/W 1.26 .8 4 35 - .32 22 A7
MECHANICAL CHARACTERISTICS
Mounting Torque ... in Ibs., max. 75 75 126 125 325 326 325
Jedec OQULHNE .....cccceccesrmrcenescterannsssresssncrsssasssessresassaseseersen DO-5 DO-5 DO-8 DO-8 DO-9 325 DO-9
Outline DWG No.* ........... 9 9 10 10 1 . 1

*Refer to page 26.
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PSI STUD THYRISTOR AND DIODE DATA

Maximum Stud Temperature, Rectangular Wave

32E D WM 7291490 0000402 5 BRPOS T- Q 5-)7
T-a1-3)

Maximum Power Dissipation, Rectangular Wave

130 T T T 171771 240 /360"
360° 22
™ 1 g = /
Y 120 s - — g 200 v
! \ ' @ 1 @ 180 *180°
5 N N s *120°
§ 1o \\ L,—L Joli— £ o : /m/
g N TN CONDUCTION @ 1997/
o % 140 *40°
£ \\\ ANGLE 2 / ////
2 100 S ‘3 120 307
3 NN $ 100 0 /] 360° ]
v \ o / r —‘
E 90 AN T 80 Y, r r -
2
E | \\ 2 0 /// ‘1% %%
5 % ' [l 1 : |
2 w0 e = g w0 oy T R B
! o o o .
ARIEERE R zo ol
I ! Pl , [
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180 200
Average Forward Current - Amperes Average Forward Current - Amperes
130 N TR R B 320 A*3s0°
360° a
L 1 - 3280 +180° //
s 10 ! i — e 240 *1/20"/
= - T v T
2 W beov 0 2 90717
g 100 AN Lo L. 1 8200 400 A L
5 N coNDUCTizh = 0l A
£ N 3 160 30 LV YV ¥
e %0 +30° —Y 5! A -
k] *60°\ g . ]
2
. NN R e M
E 14120 5 a0 V7 :% 5?] ]
£ 70 H180° £ e —
3 N 5 ~ N
2 ¢ *360° 2 40 CONDUCTION .
20
| A
0 20 40 &0 80 100 120 140 160 180 200 220 240 250 280 0 20 40 60 80 100 ‘120 140 160 180 200 220 240 260 280
Average Forward Current - Amperes Average Forward Current « Amperes
Forward Current, Average Amperes per Diode Forward Current, Average Amperes per Diode
. 8 8 & & 38 . s 3§ 8 8
] H o
¢ d NG § 5= h
g 3 3| 12 R - A% R H
S a o 4 3
7 L /84 :
3/8D-150 ; /A g /4/
- F a
iz / A LI // 3
g i g
i 7 i
3 o ~° S 5
g 5 g
3 3
8 g
Power Dissipated, Watts per Diode Power Dissipated, Watts per Diode z
n X3 rS o @ § ] = o - -
3 °o 2 8 3 8 =] 8 8 2 2. o2 g § § § § §
g g
4 o °
i a3 \ § 3 ;\ L1
Iy N : \\ H
i X iy -
3 \ 38 X ' §1 %
> g N \ > \ \
33 s g \ “ e~ :
CD300 % \\ g 2 g N E: i
3 -
iq AN £s ANNERNNE
3 8 AN 3 3 g
s SR ANERRE
3 § 3 :\‘\\ 13 ‘, a
\ & g

Note Additional stud semiconductor types and information is available, please contact factory.
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- DIA

TYP

T — SURFACE CREEPAGE
Standard 10 twisted pair-gate soldered to package

FIG. 1

TABLE OF DIMENSIONS
Conversion Table

DECIMAL INCHES|  METRIC MM
sYM} MIN | MaAx MIN MAX
A 744 752 | 18897 | 19 101
B 030 060 762 1.524
C 515 565 | 13081 14 351
D [1600 | 1656 | 4064 42 06
E 110 — 2794 —
P |1090 [ 1125 | 27 69 28 55
R 135 145 3429 3 683
S 067 083 1701 2108
T 340 — 8 636 —
U 186 189 4724 4 801
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OUTLINE DRAWINGS

3cE D ®@ 7291490 0000403 7 BEPOS T.4).20

THODE
CATHODE | . —=ff—14 Qemm) _ CATHODE
S | R ?
| GATE
' = 4
G A T E ) C | B
(THYRISTOR) i ) b
< D
| i1 _J.
ANODE
D _J L'_ c "-'J FIG. 2
gl A
@)
ANODE
FIG. 2
Power Power Me H-,HH-HD- J-JD
E-ED-, P(::k F-FD- Pack G- .GD-p gi Astro Pack J-Pack
A 1.73 (44)|1.73 (44) |1.93(49) |(2.75(70) 4.80 (122)
B| .625(16)| .97(26) | .97(25) | .97 (25) 1.38 (35.0)
C| 1.14 (29)|1.00(25.4)[1.25 (32) |1.75 (44.5) 3 0.{78.7)
D| .025(.6)| .08(2.0) | .08(2.0) | .07 (1.8) | .14 (3.5)"
E| .025(.6)| .11(2.8) | .12(3.05)| .07 (1.8) | .14 (3.5)
Note: Thyristors have gate and aux. cathode leads of #18 stranded
wire, 10" (265mm) length standard.
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3eE D

MOUNTING INSTRUCTIONS

BN 7291490 000D0O4O4 9 -POST.Ql.'AO

The contact faces of the heat sink should be kept clean and should be flat to within .001"/" T..R. The contact
pedestals of the POWER PACK should be treated carefully as they are copper and easily damaged. We recommend
the use of Penetrox A’ available from Burndy Corporation as heat sink compound. For proper use of this
material, contact the factory.

Assembly drawings of the PSI clamps are shown below. The force applied to the heat sinks is controlied by the number
of turns made on the bolts. The bolts are first tightened “finger” tight (10 inch-lbs.) using a torque indicating device.

The drawings show the number of turns and the tightening sequence for a range of forces between 500 kg. (1,100 Ib.)
and 2000 kg. (4,400 Ib.) This method of assembly will insure that the force applied to the device will be within +20%
of the specified value and that the thermal impedance {junction to heat sink) will not exceed the value specified on the
spec. sheets of the individual devices. Bolts should be tightened in quarter turn increments.

The J-Pack clamp tightening sequence is 5 ft-Ibs. followed by 1-1/4 turns. See Figure on page 19.

ASSEMBLY ORDER

Bolt

Two steel washers
Aluminum washer
Insulator
Aluminum washer
One Spring Bar

One Spring Bar
Nut Holder

CoNOO AN S

Heat sinks and device

P/N 9000 P/N 9010
1000 kg. 2000 kg.
500 kg. 1000 kag. (2,200 1b.} ' (4,400 1b.)
(1,5001b.) | (2,2001b.) 20 20
%'-20 %'-20 1-turn | 1%-turns
1%-turn 2%-turns
. 82 540 * Geasn
' F_'S": Hsauulnk__ /—llghf Alum,
*35¢Cr.
| © ©
Nut Holder Bolt 6055 9040 } g:?, v
2.75" (3.56")
Washers (2)
| g .
NN sk Yrpe==—1-| | @)
. i
Spring Msviator 19.08 Z ZLL ¥
Bolt Length S + 40 mm. (1 .5") Nut Holdar Sering '[2.2'7,!]

solt tength S + 50 mm. (2.0”)
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