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MCT/IGBT/DIODES PRODUCTS

Harris Semiconductor is a pioneer in developing and producing Discrete Power prod-
ucts for the most demanding Commercial applications in this world and beyond.

This databook fully describes Harris Semiconductor’s line of MOS Controlled Thyis-
tors, Insulated Gate Bipolar Transistors (IGBTs) and Power Diodes/Rectifiers. It
includes a complete set of datasheets for product specifications, application notes
with design details for specific applications of Harris products, and a description of
the Harris Quality and Reliability program. A New AnswerFAX section has been
added to allow Users to request the latest datasheets and have them delivered
immediately to your FAX machine. A detailed listing of product Packaging dimen-
sions provides a wide variety of information at your fingertips.

Harris offers an extensive line of MCT/IGBT/DIODES components including; * MOS
Controlled Thyristors ® Insulated Gate Bipolar Transistors (IGBTs) ¢ IGBTs with Anti-
Parallel Diodes ¢ Current Sensing IGBTs * Voltage Clamping IGBTs ¢ Ultrafast
Diodes ¢ Hyperfast Diodes found in Sections 2 through 7.

It is our intention to provide you with the most up-to-date information on MCT/IGBT/
DIODE Products. For complete, current and detailed technical specifications on any
Harris devices please contact the nearest Harris sales, representative or distributor
office, listed at the end of the databook; or direct literature requests to:

Harris Semiconductor Literature Department
P.O. Box 883, MS 53-204
Melbourne, FL 32902
Phone: 1-800-442-7747
Fax: 407-724-7240

See Section 11 for Information Available on AnswerFAX, 407-724-7800

Harris Semiconductor products are sold by description only. All specifications in this product
guide are applicable only to packaged products; specifications for die are available upon
request. Harris reserves the right to make changes in circuit design, specifications and other
information at any time without prior notice. Accordingly, the reader is cautioned to verify that
information in this publication is current before placing orders. Reference to products of other
manufacturers are solely for convenience of comparison and do not imply total equivalency of
design, performance, or otherwise.

@HARRIS

SEMICONDUCTOR



MCTAGBT/DIODES

FOR COMMERCIAL APPLICATIONS
General Information

* MOS Controlled Thyristors (MCTs) n

* Insulated Gate Bipolar Transistors (IGBTs) n
* General Purpose Diodes n

* Ultrafast Single Diodes ﬂ

* Ultrafast Dual Diodes |}

* Hyperfast Single and Dual Diodes
Application Notes n

Harris Quality and Reliability n

Packaging and Ordering Information

How to Use Harris AnswerFAX m

Sales Offices m

* Product Selection Guide located at the beginning of section.

iii



TECHNICAL ASSISTANCE

For technical assistance on the Harris products listed in this databook,
please contact the Field Applications Engineering staff available at one of the follow-
ing Harris Sales Offices:

UNITED STATES

CALIFORNIA Calabasas ...........ccoovvvuunn... 818-878-7950

CostaMesa ............oovvvvnnn, 714-433-0600

SanJdose ... .iiiiiiiiiiiiei i 408-985-7322
FLORIDA PamBay ............coooiiiiinnn, 407-729-4984
GEORGIA Duluth.........coiiiiiiiiiiis 404-476-2035
ILLINOIS Schaumburg.............cooiiial 708-240-3480
INDIANA Carmel ........oovviviiiiniiinn... 317-843-5180
MASSACHUSETTS Burlington........... ...t 617-221-1850
NEW JERSEY Voorhees .........oviviiinniinnnn. 609-751-3425
NEW YORK Hauppauge. ..........ccvvvveninnnnn 516-342-0291

WappingersFalls .................... 914-298-1920
TEXAS Dallas.......coovviinneiinnininnn. 214-733-0800

INTERNATIONAL

FRANCE Pars.......ooiiiiiiiiiiiiiiinn, 33-1-346-54046
GERMANY Munich............cooiiianet, 49-89-63813-0
HONG KONG Kowloon..........covvivvnnnnnnna., 852-723-6339
ITALY Milano........ccoiiiiiiiii i 39-2-262-0761
JAPAN TOKYO «vvvvviii i 81-3-3265-7571
KOREA Seoul ......oiiiiii 82-2-551-0931
SINGAPORE Singapore. ...t 65-291-0203
TAIWAN Taipei ... 886-2-716-9310
UNITED KINGDOM Camberley ........oovviinnnnnn, 44-2-766-86886

For literature requests, please contact Harris at 1-800-442-7747 (1-800-4HARRIS) or call
Harris AnswerFAX for immediate fax service at 407-724-7800



GENERAL INFORMATION

ALPHA NUMERIC PRODUCT INDEX

1N4245 1A, 200V - 1000V DIOBS . .o vt vitt ittt ittt i i i
1N4246 1A, 200V - 1000V Diodgs ..................................................
1N4247 1A, 200V - 1000V DIOdES . ..o ove ittt i it i i
1N4248 1A, 200V - 1000V DIOdES . ..o oi it iit i i i i e e
1N4249 1A, 200V - 1000V DIOAES . . o oottt it ittt et ittt et i e
1N5059 1A, 200V -800V DIodeS . . oo vviit i e e e e e e
1N5060 1A, 200V -800V DIOAES . . oottt it it e e e e
1N5061 1A, 200V -800V DIOdES . .o ovt ettt e e e
1N5062 1A, 200V - 800V DIOdES . . .ottt ittt e e
1N5624 3A, 200V -800VDIOdeS . .. .vi it e e e e i e
1N5625 3A, 200V -800VDIOdES . ..o ittt e e
1N5626 BA, 200V - 800V DIOdES . . ..ttt i e e e ettt
1N5627 3A, 200V -800VDIOdES . ..o v ottt e et
2N6975 5A, 400V and 500V N-Channel IGBTS . ...ttt
2N6976 5A, 400V and 500V N-Channel IGBTS . .. ... .ottt ittt eaaene
2N6977 5A, 400V and 500V N-Channel IGBTS . .. ..ooiiitit ittt i eeieaennn
2N6978 5A, 400V and 500V N-Channel IGBTS . .......oviiiiittiiniiie i
A14A 1A, 50V - 1000V DIOdES . . oottt et
A14C 1A, 50V - 1000V DIOES .« . oottt ittt ettt et ettt
A14E TA, 50V -1000VDIOdeS . . oo v vttt it i ettt e e e
A14F 1A, 50V - 1000V DIOAES . . oii ittt ittt e it e
A14P 1A, 50V - 1000V DIOABS -+« + e oeve vt ettt eaiaiee et eaeeeraaeeaneeeeeennn
A15A A, 50V =100V DIOdES . . voteit et it
A15F 3A, 50V - 100V DIodeS . . ittit et e i e
A114 Series TA, 50V -600VDIodes . ...ooviii it i e et
A115 Series 3A,50V-800VDIodes . ..o.outiii i e e e e
A214 Series 2A, 50V - 200V Ultrafast Diodes . . .. ..ot iiiii it iii i e et
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A315 Series
BYWS51-100
BYW51-150
BYW51-200

DB1 Series
GE1001

GE1002

GE1003
GE1004

GE1101

GE1102

GE1103

GE1104

GE1301

GE1302

GE1303

GE1304
GER4001
GER4002
GER4003
GER4004
GER4005
GER4006
GER4007
HGTA32N60E2
HGTB12N60D1C
HGTD6N40E1
HGTDBN4OES
HGTD6NS50E1
HGTD6N5S0E1S
HGTD10N40F1
HGTD10N40F1S
HGTD10NS0F1
HGTD10N50F1S
HGTG12N60D1D
HGTG20N50C1D

ALPHA NUMERIC PRODUCT INDEX (continued)

3A, 50V - 200V Ultrafast Diodes . . ... ...oeeeeernnnnnn.s
8A, 100V - 200V Ultrafast Dual Diodes . .. :..............
8A, 100V - 200V Ultrafast Dual Diodes . .................
8A, 100V - 200V Ultrafast Dual Diodes . . .. ..............

1A, 50V - 1000V Single-Phase Full-Wave Bridge Rectifiers . .

1A, 50V - 200V UltrafastDiodes . . .........covvevnennn.
1A, 50V - 200V Ultrafast Diodes ... ...............o0t
1A, 50V - 200V Ultrafast Diodes . . .....................
1A, 50V - 200V UltrafastDiodes . ......................

2.5A, 50V - 200V Ultrafast Diodes. . .. .............vuan.
2.5A, 50V - 200V Ultrafast Diodes. . .. ......c.covvvvinan.
2.5A, 50V - 200V Ultrafast Diodes. . ... ......oovvvinnaan

2.5A, 50V - 200V Ultrafast Diodes. . .. .....covvvvevnn.n.
6A, 50V - 200V UltrafastDiodes . ...............conn

BA, 50V - 200V UltrafastDiodes . .............conenn..
6A, 50V - 200V Ultrafast Diodes . ...............coouun.
6A, 50V - 200V Ultrafast Diodes . .................. ...
1A, 50V -1000VDiodes .......covviviinennnennnennn,
1A, 50V - 1000V Diodes . ....oovvviiiiinni i,
1A, 50V -1000VDiodes ..o,
1A, 50V -1000VDiodes . ........c.cooiiiiiiiiiiii.n,
1A, 50V -1000VDiodes .......covviinnninennnennnn
1A, 50V - 1000V Diodes .......covvieiiiiinnennnnn,
1A, 50V -1000VDiodes ......covvviiiniiinennnennnn,
32A, 600V N-Channel IGBT ...........ccoiiiiiiinnnn.
12A, 600V Current Sensing N-Channel IGBT.............
6A, 400V and 500V N-Channel IGBTs ..................
6A, 400V and 500V N-Channel IGBTS ..................
6A, 400V and 500V N-Channel IGBTs ..................
6A, 400V and 500V N-Channel IGBTs ..................
10A, 400V and 500V N-Channel IGBTs .................
10A, 400V and 500V N-Channel IGBTs .................
10A, 400V and 500V N-Channel IGBTs .................
10A, 400V and 500V N-Channel IGBTS .................
12A, 600V N-Channel IGBT with Anti-Parallel Ultrafast Diode
20A, 500V N-Channel IGBT with Anti-Parallel Ultrafast Diode
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HGTG20N100D2
HGTG20N120E2
HGTG24N60D1
HGTG24N60D1D
HGTG30N120D2
HGTG32N60E2
HGTG34N100E2
HGTH12N40C1
HGTH12N40C1D
HGTH12N40E1
HGTH12N40E1D
HGTH12N50CH
HGTH12N50C1D
HGTH12N50E1
HGTH12N50E1D
HGTH20N40C1
HGTH20N40C1D
HGTH20N40E1
HGTH20N40E1D
HGTH20N50C1
HGTH20N50C1D
HGTH20NS0E1
HGTH20N50E1D
HGTM12N40C1
HGTM12N40E1
HGTM12N50C1
HGTM12N50E1
HGTM12N60D1
HGTM20N40C1
HGTM20N40E1
HGTM20N50C1
HGTM20NS50E1
HGTM24N60D1
HGTP6EN40E1D
HGTPENS0E1D
HGTP10N40C1

ALPHA NUMERIC PRODUCT INDEX (continued)

20A, 1000V N-Channel IGBT . ..........ccoiiiiiiiiiiiiiiainn,
34A, 1200V N-Channel IGBT ............ S
24A,600VN-Channel IGBT . ....... ... .cciiiiiiiiiiiiiinn,
24A, 600V N-Channel IGBT with Anti-Parallel Ultrafast Diode . . .......
30A, 1200V N-Channel IGBT . ...... ...ttt i
32A,600VN-Channel IGBT ........... ... ...,
34A, 1000V N-Channel IGBT . ....... ..ottt
10A, 12A, 400V and 500V N-Channel IGBTS . .....................

12A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes ............

10A, 12A, 400V and 500V N-Channel IGBTs . .. .........ccvvvunan.n

12A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes ............

10A, 12A, 400V and 500V N-Channel IGBTS .. ............couenn..

12A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes ............

10A, 12A, 400V and 500V N-Channel IGBTS ... .............couuun.

12A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes ............

15A, 20A, 400V and 500V N-Channel IGBTs ... ............c.ovunn

20A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes ............

15A, 20A, 400V and 500V N-Channel IGBTs .. ....................

20A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes ............

15A, 20A, 400V and 500V N-Channel IGBTs .. ............ccovnn..

20A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes ............

15A, 20A, 400V and 500V N-Channel IGBTS .. ....................

20A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes ............

10A, 12A, 400V and 500V N-Channel IGBTS . .. ......vveeeeennn...
10A, 12A, 400V and 500V N-Channel IGBTs ... ..........cuvnenn.
10A, 12A, 400V and 500V N-Channel IGBTs . .....................
10A, 12A, 400V and 500V N-Channel IGBTs . .....................
12A, 600V N-Channel IGBT . .......ciiiiiiiiiiiiiiiiiiineneen
15A, 20A, 400V and 500V N-Channel IGBTs . .. ...................
15A, 20A, 400V and 500V N-Channel IGBTs . .....................
15A, 20A, 400V and 500V N-Channel IGBTs . .....................

15A, 20A, 400V and 500V N-Channel IGBTs . .....................

24A,600VN-Channel IGBT . ... ... ...ttt

6A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes
6A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes

10A, 12A, 400V and 500V N-Channel IGBTs . ...............ccunun
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HGTP10N40C1D
HGTP10N40E1
HGTP10N40E1D
HGTP10N40F1D
HGTP10N50C1
HGTP10N50C1D
HGTP10NSOE1
HGTP10NS0E1D
HGTP10N5S0F1D
HGTP12N60D1
HGTP14N40F3VL
HGTP15N40C1
HGTP15N40E1
HGTP15N50CH
HGTP15N50E1
MCTA65P100F 1
MCTA75P60E1
MCTG35P60F1
MCTVE5P100F1
MCTV75P60E1
MUR810
MUR815
MUR820
MUR840
MUR850
MUR860
MURB870E
MURBSBOE
MURBS90E
MUR1510
MUR1515
MUR1520
MUR1540
MUR1550
MUR1560

-

ALPHA NUMERIC PRODUCT INDEX (continued)

10A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes ............
10A, 12A, 400V and 500V N-Channel IGBTS . . .......coviiiiiiiiiiiiiinnn,
10A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes . ...........
10A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes . ...........
10A, 12A, 400V and 500V N-Channel IGBTS . .. .. ........vueenenenenenennnn ..
10A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes ............
10A, 12A, 400V and 500V N-Channel IGBTS ... ......cooivneineniiiiniiinnnnn
10A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes ............
10A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes ............

12A, 600V N-Channel IGBT ... ..

14A, 400V N-Channel, Voltage Clamping IGBT . ............ciiiiiiiiiiii .,
15A, 20A, 400V and 500V N-Channel IGBTS ... .....oviiiiiiiiiii i
15A, 20A, 400V and 500V N-Channel IGBTS . .. .....ccoviiin it
15A, 20A, 400V and 500V N-Channel IGBTs . ...........ooiiiiiiiii i,
15A, 20A, 400V and 500V N-Channel IGBTs . .........coiiiiiiiiiiiii i,
65A, 1000V P-Type MOS Controlled Thyristor (MCT). .. ....ovvriiiiiii i,
75A, 600V P-Type MOS Controlled Thyristor (MCT). . .....ovvenenreeneannennenn..
35A, 600V P-Type MOS Controlled Thyristor (MCT) ... ..ot eiiieie i iiininaeanns
65A, 1000V P-Type MOS Controlled Thyristor (MCT)................ooiiiiiiin.n,
75A, 600V P-Type MOS Controlled Thyristor (MCT). .......ccvviiiiiniin i,

8A, 100V - 200V Ultrafast Diodes .
8A, 100V - 200V Ultrafast Diodes .
8A, 100V - 200V Ultrafast Diodes .
8A, 400V - 600V Ultrafast Diodes .
8A, 400V - 600V Ultrafast Diodes .
8A, 400V - 600V Ultrafast Diodes .
8A, 700V - 1000V Ultrafast Diodes
8A, 700V - 1000V Uitrafast Diodes
8A, 700V - 1000V Ultrafast Diodes
15A, 100V - 200V Ultrafast Diodes
15A, 100V - 200V Ultrafast Diodes
15A, 100V - 200V Ultrafast Diodes
15A, 400V - 600V Ultrafast Diodes
15A, 400V - 600V Ultrafast Diodes
15A, 400V - 600V Ultrafast Diodes
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ALPHA NUMERIC PRODUCT INDEX (continued)
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RHRD4120S 4A, 1200V Hyperfast Diodes. . .. ...cviineit it iiii e 7-9
RHRG30120 30A, 1200V Hyperfast Diode. . .. ..ottt i 7-13
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RHRG5070 50A, 700V - 1000V Hyperfast Diodes . . ... .. ovin i it it i iieiie i eeeenaenn 7-19
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RHRU15040 150A, 400V - 600V Hyperfast Diodes . ..........vviiiiiiiiiiiiiiiiiiieenenaes 7-34
RHRU15050 150A, 400V - 600V Hyperfast DIodes . . .. ..o vut it iiiiiiaieeenes 7-34
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RHRU75120
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ALPHA NUMERIC PRODUCT INDEX (continued)

PAGE
75A, 1200V Hyperfast Diode. . . ..o oot iteit it ittt ittt 7-25
4A, 100V - 200V UltrafastDiodes . . . ...ttt 5-20
4A, 100V - 200V Ultrafast Diodes . . . ..o vviiniii i 5-20
4A, 100V - 200V Ultrafast Diodes .. ... ..o v 5-20
4A, 100V - 200V Ultrafast Diodes .. ........coiiiiii i i 5-20
4A, 100V - 200V Ultrafast Diodes . ... ..o oe i iii i i i i 5-20
4A, 100V - 200V Ultrafast Diodes . . ...t i 5-20
4A, 400V - 600V Ultrafast Diodes . . ... ... oviiiiiii it i i 5-24
4A, 400V - 600V UltrafastDiodes .. ...ttt 5-24
4A, 400V - 600V Ultrafast Diodes ... ... oiiuiiiii i 5-24
4A, 400V - 600V Ultrafast DIodes . .. ... vuineeinie ettt ereneans 5-24
4A, 400V - 600V Ultrafast Diodes . . ... i 5-24
4A, 400V - 600V Ultrafast Diodes .. . ..o oovviriii i 5-24
15A, 100V - 200V Ultrafast DualDiodes ... ..., PR 6-10
15A, 100V - 200V Ultrafast Dual Diodes . . .. .......c.ueeiuneeennnn... e 6-10
15A, 100V - 200V Ultrafast DualDiodes . . . ......oovviiii it 6-10
15A, 400V - 600V Ultrafast Dual Diodes ... .. ....ovvi it 6-13
15A, 400V - 600V Ultrafast DualDiodes . . . ......ovviiiiin ittt 6-13
15A, 400V - 600V Ultrafast Dual Diodes . . . .. ..o vviiiiiiiiiiiiiiii i eiienns 6-13
15A, 700V -1000V Dual Ultrafast Diodes ...........cviiiiiiiiiiiininnnninnnnn. 6-16
15A, 700V -1000V Dual Ultrafast Diodes . ..........ccoviiiiiiiniiiiininiennnn. 6-16
15A, 700V -1000V Dual Ultrafast Diodes . ..........c.vuiviiniinininnnnnees 6-16
15A, 700V -1000V Dual Ultrafast Diodes . ..........coovtiiiiiinninnininnnnn, 6-16
30A, 100V - 200V Ultrafast Diodes . . ...ttt 5-57
30A, 100V - 200V Ultrafast Dual Diodes . . . .. ..cvvviivi i 6-19
30A, 100V - 200V UIFARaSE DIOTES . . . . .. veeeeeeee et e e e 5-57
30A, 100V - 200V Ultrafast DualDiodes . . .. ...ttt 6-19
30A, 100V - 200V Ultrafast Diodes . . . .o ovviiii it 5-57
30A, 100V - 200V Ultrafast Dual Diodes .. . .......oiviiiiiiiinn it 6-19
30A, 400V - 600V Ultrafast Diodes . ... ...ttt 5-60
30A, 400V - 600V Ultrafast Dual Diodes . . . ...ovvveeeiiiiii e 6-22
30A, 400V - 600V Ultrafast Diodes . . . ..o vueiiiit ittt 5-60
30A, 400V - 600V Ultrafast Dual Diodes ... ...oovvvviiiiiiiiiiiiiii i 6-22
30A, 400V - 600V Ultrafast Diodes . . .. ..ovvveniiennnnenn.s e 5-60
30A, 400V - 600V Ultrafast Dual Diodes . . . . ..o oot iiiiiii e et 6-22
30A, 700V - 1000V Ultrafast Diodes . .. .....coiiiinn it i iiie e eeeeaeans 5-63



RURG3070CC
RURG3080
RURG3080CC
RURG3090
RURG3090CC
RURG30100
RURG30100CC
RURG30120
RURG30120CC
RURGS5040
RURG5050
RURG5060
RURG5070
RURG5080
RURG5090
RURG50100
RURG75120
RURG8040
RURG8050
RURGB8060
RURG8070
RURG8080
RURG8090
RURG80100
RURH1510CC
RURH1515CC
RURH1520CC
RURH1540CC
RURH1550CC
RURH1560CC
RURH1570CC
RURH1580CC
RURH1590CC
RURH15100CC
RURH3010CC
RURH3015CC

ALPHA NUMERIC PRODUCT INDEX (continued)

30A, 700V - 1000V Ultrafast DualDiodes ............ccoiiiiiiiiiiiiininnn..
30A, 700V - 1000V Ultrafast Diodes. ... ....cov i e
30A, 700V - 1000V Ultrafast DualDiodes ..............c.ccoiiiiiiii i,
30A, 700V - 1000V Ultrafast Diodes. . . .. ... oviiiii i
30A, 700V - 1000V UltrafastDualDiodes . ..............cciiiiiiiiiniinnnnnnns
30A, 700V - 1000V Ultrafast Diodes. .. ... ..o i it ii it ittt e et e e e e
30A, 700V - 1000V Ultrafast DualDiodes ........... ..o,
30A, 1200V Ultrafast Diodes .. ... oovvviiiiii i iiiiiiii et
30A, 1200V Ultrafast Dual Diodes .. ....... ..ottt
50A, 400V - 600V Ultrafast Diodes. . . ........o ittt
50A, 400V - 600V Ultrafast Diodes. . .......covviiiiiiiiii i
50A, 400V - 600V Ultrafast Diodes. . .. .....c.oiiiiiiiiiiiii i
50A, 700V - 1000V Ultrafast Diodes. .. .......ooiiiiiiiiiin i
50A, 700V - 1000V Ultrafast Diodes. ... ......o oottt i
50A, 700V - 1000V Ultrafast Diodes. .. ... ovvi it
50A, 700V - 1000V Ultrafast Diodes. .. ......coiii i
75A, 1200V UltrafastDiode ........ ...t ..
80A, 400V - 600V Ultrafast Diodes. . .......coviii it i
80A, 400V - 600V Ultrafast Diodes. . ......ccoiv ittt
80A, 400V - 600V Ultrafast Diodes. . . .o oo in vttt iii i it i
80A, 700V - 1000V Ultrafast Diodes. ... .......oiiiiiiiiii i
80A, 700V - 1000V Ultrafast Diodes. . . . ... ooiiii i iiiiiiii it
80A, 700V - 1000V Ultrafast Diodes. . .. .....co vttt
B0A, 700V - 1000V Ultrafast Diodes. . ......voviniiiiiiiiiiiii e
15A, 100V - 200V Ultrafast Dual Diodes ...........coviiiiiiiiiiiiiiniiennnnn.
15A, 100V - 200V Ultrafast Dual Diodes . ...........coviiiiiiiiiiiiiiinnnn...
15A, 100V - 200V Ultrafast DualDiodes ............cooiiiiiiiiiiinnnnn..
15A, 400V - 600V Ultrafast DualDiodes ..............oiviiiiiiiiiiiiinnnnn.
15A, 400V - 600V Ultrafast Dual Diodes . ..........coiiiiiiiiiiiiinnneennnnnnn
15A, 400V - 600V Ultrafast DualDiodes ............c.oviiiiiiieiiiinnnnnn..
15A, 700V - 1000V Ultrafast Duai Diodes . ..........covviiiiiiiiiiiiniiinnn...
15A, 700V - 1000V Ultrafast DualDiodes ..............cooiiiiiiiiininnnnnnn..
15A, 700V - 1000V Ultrafast DualDiodes ..........ccvuiiiiiiiiii i
15A, 700V - 1000V Ultrafast DualDiodes .............coviviiiiiiiniiinnnnn..
30A, 100V - 200V Ultrafast DualDiodes ..............ccoiiiiiiiiiiiiiinnnnn..
30A, 100V - 200V Ultrafast Dual Diodes .............c.ccviiiiiiiiiieinnnnnnnn.
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ALPHA NUMERIC PRODUCT INDEX (continued)

PAGE
RURH3020CC 30A, 100V - 200V Ultrafast DUal Diodes . . . . ..o vvviiiee e it nniaennannn 6-45
RURH3040CC 30A, 400V - 600V Ultrafast Dual Diodes . . ... ..cvvvviineeeniiiiiiiiieeenns 6-48
RURH3050CC 30A, 400V - 600V Ultrafast Dual Diodes . . . . ..o vvveiiiiniiiii i 6-48
RURH3060CC 30A, 400V - 600V Ultrafast DUal Diodes . . . ..o v vvvnnetiniiinneeniinneninnnns 6-48
RURH3070CC 30A, 700V - 1000V Ultrafast DualDiodes . . . . .......c.ovviiiiiiini i, 6-51
RURH3080CC 30A, 700V - 1000V Ultrafast Dual Diodes . . . . ......ociiiiiiii it 6-51
RURH3090CC 30A, 700V - 1000V Ultrafast Dual Diodes . . .. ....v vttt 6-51
RURH30100CC 30A, 700V - 1000V Ultrafast Dual Diodes . . . ... vvvieiniiniiiniianennnenns 6-51
RURM1610CC 16A,100V - 200V Ultrafast DUAI DIOBES . . . . ... v eenneeeeeeenreeeeinneeeannns. 6-54
RURM1615CC 16A ,100V - 200V Ultrafast DualDiodes . . . .. oo ovvviiinini i iiiii i 6-54
RURM1620CC 16A ,100V - 200V Ultrafast Dual Diodes . . . . .......coovuuunn. i 6-54
RURP810 8A, 100V - 200V Ultrafast Diodes . . . ....vvveii it ciiiii i 5-28
RURP810CC 8A, 100V - 200V Ultrafast DualDiodes . ... ......viiiii i 6-8
RURP815 8A, 100V - 200V Ultrafast Diodes.......... R 5-28
RURP815CC 8A, 100V - 200V Ultrafast DuUal Diodes . . . . oot vvvieei e iiiie i innnnnens 6-8
RURP820 8A, 100V - 200V Ultrafast DIodes . . . ..o vvvvvii it ittt i 5-28
RURP820CC 8A, 100V - 200V Ultrafast DualDiodes . .. .......vvvvviinninnnnns [N 6-8
RURP840 8A, 400V - 600V Ultrafast Diodes . . . ... oviviin ittt i 5-30
RURP850 8A, 400V - 600V Ultrafast Diodes . . ......covveeiiiiiiiii it 5-30
RURP860 8A, 400V - 600V Ultrafast Diodes .. .......covvineieiiiiiiiiiiiiiiiiiennn 5-30
RURP870 8A, 700V - 1000V Ultrafast DIodes . . .. v v vvee vttt 5-33
RURP880 8A, 700V - 1000V Ultrafast Diodes . . .......coviiiiiiii ittt 5-33
RURP890 8A, 700V - 1000V Ultrafast Diodes . . . ... oouvviiiiii i 5-33
RURP1510 15A, 100V - 200V Ultrafast Diodes . . .. ..ovvviiiiie it iiiens 5-36
RURP1515 15A, 100V - 200V Ultrafast Diodes . . .. ..cvvne ittt iiieeann 5-36
RURP1520 15A, 100V - 200V Ultrafast Diodes . . . ..o vvii ittt enieeanns 5-36
RURP1540 15A, 400V - 600V Ultrafast DIiodes . . .. ..cvvvinetet ittt aeanns 5-39
RURP1550 15A, 400V - 600V Ultrafasi Diodes . ... ..ottt 5-39
RURP1560 15A, 400V - 600V Ultrafast Diodes . . . ... iivniin i iiiinens 5-39
RURP1570 15A, 700V - 1000V Ultrafast Diodes . . . ... .o vititii ittt iie i iiiiiaaiiaeannn 5-42
RURP1580 15A, 700V - 1000V Ultrafast Diodes . . . ... ooviiiiin it iiiiii e 5-42
RURP1590 15A, 700V - 1000V Ultrafast Diodes . . ..ot 5-42
RURP3010 30A, 100V - 200V Ultrafast Diodes . . . ... ovviven i 5-45
RURP3015 30A, 100V - 200V Ultrafast Diodes . . . ......covvviviiiiiiiiiiiiii it 5-45
RURP3020 30A, 100V - 200V Ultrafast Diodes . . . ... ovvvii i 5-45
RURP3040 30A, 400V - 600V Ultrafast Diodes . . .........ovviiiiiiii ittt iiieennnnnn 5-48
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ALPHA NUMERIC PRODUCT INDEX (continued)

RURP3050 30A, 400V - 600V Ultrafast Diodes . .
RURP3060 30A, 400V - 600V Ultrafast Diodes . .
RURP3070 30A, 700V - 1000V Ultrafast Diodes .
RURP3080 30A, 700V - 1000V Ultrafast Diodes .
RURP3090 30A, 700V - 1000V Ultrafast Diodes .
RURP8100 8A, 700V - 1000V Ultrafast Diodes . .
RURP15100 15A, 700V - 1000V Ultrafast Diodes .
RURP30100 30A, 700V - 1000V Ultrafast Diodes .
RURP30120 30A, 1200V Ultrafast Diode. . ... ...
RURU5040 50A, 400V - 600V Ultrafast Diodes . .
RURUS050 50A, 400V - 600V Ultrafast Diodes . .
RURUS060 50A, 400V - 600V Ultrafast Diodes . .
RURUS070 S0A, 700V - 1000V Ul‘lra_fasl Diodes .
RURUS5080 50A, 700V - 1000V Ultrafast Diodés .
RURUS5090 50A, 700V - 1000V Ultrafast Diodes .
RURU8040 80A, 400V - 600V Ultrafast Diodes . .
RURU8050 80A, 400V - 600V Ultrafast Diodes . .
RURUB060 80A, 400V - SQOV Ultrafast Diodes . .
RURU8070 80A, 700V - 1000V Ultrafast Diodes .
RURUS8080 80A, 700V - 1000V Ultrafast Diodes .
RURU8090 80A, 700V - 1000V Ultrafast Diodes .
RURU10040 100A, 400V - 600V Ultrafast Diodes .
RURU 10050 100A, 400V - 600V Ultrafast Diodes .
RURU10060 100A, 400V - 600V Ultrafast Diodes .
RURU15040 150A, 400V - 600V Ultrafast Diodes .
RURU15050 150A, 400V - 600V Ultrafast Diodes .
RURU15060 150A, 400V - 600V Ultrafast Diodes .
RURU15070 150A, 700V - 1000V Ultrafast Diodes
RURU15080 150A, 700V - 1000V Ultrafast Diodes
RURU15090 150A, 700V - 1000V Ultrafast Diodes
RURUS50100 50A, 700V - 1000V Ultrafast Diodes .
RURU75120 75A, 1200V Ultrafast Diode.. . . . ....
RURU80100 80A, 700V - 1000V Ultrafast Diodes .
RURU100120 100A, 1200V Ultrafast Diode. . .....
‘RURU150100 150A, 700V - 1000V Ultrafast Digdes

1-9
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PRODUCT INDEX

GENERAL PURPOSE DIODES

1N4245, 1N4246, 1N4247,
1N4248, 1N4249

1N5059, 1N5060,
1N5061, 1N5062

1N5624, 1N5625,
1N5626, 1N5627

A14A, A14C, A14E,
A14F, A14P

A15A, A15F

A114 Series

A115 Series

DB1 Series

GER4001 thru GER4007

1A, 200V - 1000V Diodes .. ..

1A, 200V - 800V Diodes . ...

3A, 200V - 800V Diodes . ...

1A, 50V - 1000V Diodes . ...

3A, 50V - 100V Diodes .. ...
1A, 50V - 600V Diodes . ....
3A, 50V - 600V Diodes .....

BY FAMILY

1A, 50V - 1000V Single-Phase Full-Wave Bridge Rectifiers .. ...........

1A, 50V - 1000V Diodes . ...

HYPERFAST SINGLE AND DUAL DIODES
RHRD440, RHRD450, RHRDA460, 4A, 400V - 600V Hyperfast Diodes . . ..............eeeeeeeeenianns

RHRD440S, RHRD450S,
RHRD460S

RHRD4120, RHRD4120S
RHRG30120
RHRP30120

RHRG5070, RHRGS5080,
RHRG5090, RHRG50100

RHRG75120
RHRU75120

RHRU10040, RHRU10050,
RHRU10060

RHRU100120

RHRU15040, RHRU 15050,
RHRU15060 :

RHRU15090, RHRU150100
RHRG30120CC

4A, 1200V Hyperfast Diodes .
30A, 1200V Hyperfast Diode .
30A, 1200V Hyperfast Diode .

50A, 700V - 1000V Hyperfast Diodes . ...........cviviiiennrennnnn.

75A, 1200V Hyperfast Diode .
75A, 1200V Hyperfast Diode .

....................................

100A, 400V - 600V Hyperfast Diodes ...............c.ocvviiiniennnn,

100A, 1200V Hyperfast Diode

150A, 400V - 600V Hyperfast Diodes ................cooviinnnenn,

150A, 900V - 1000V Hyperfast Diodes ................cooviunnenn..

30A, 1200V Hyperfast DualDiode. . .........cciiiiiiiiiininnn.,

PAGE

4-3

4-6

4-9

4-12

4-15
4-18
4-21
4-24
4-27

7-5

7-13
7-16

7-19

7-25
7-28

7-31
7-34

7-37
7-40



PRODUCT INDEX BY FAMILY (continued)

INSULATED GATE BIPOLAR TRANSISTORS (IGBTs)

HGTD6N40E1, E1S,
HGTD6NSO0E1, E1S

HGTD10N40F1, F1S,
HGTD10NS50F1, F1S

HGTH12N40C1,
40E1, 50C1, 50E1,
HGTM12N40C1,
40E1, 50C1, 50E1,
HGTP10N40C1,
40E1, 50C1, 50E1

HGTM12N60D1
HGTP12N60D1

HGTH20N40C1,
40E1, 50C1, 50E1,
HGTM20N40C1,
40E1, 50C1, 50Ef1,
HGTP15N40C1,
40E1, 50C1, 50E1

HGTG20N100D2
HGTG20N120E2
HGTG24N60D1
HGTM24N60D1
HGTG30N120D2
HGTA32N60E2
HGTG32N60E2
HGTG34N100E2

2N6975, 2N6976,
2N6977, 2N6978

HGTB12N60D1C
HGTP14N40F3VL

HGTPEN40E1D,
HGTPENSOE1D

HGTP10N40C1D, E1D,
HGTP10N50C1D, E1D

HGTP10N40F1D,
HGTP10N50F1D

HGTH12N40C1D, E1D,
HGTH12N50C1D, E1D

6A, 400V and 500V N-Channel IGBTS .........ccovviineenennnennnnn

10A, 400V and 500V N-Channel IGBTs .................coiiiin.n.

10A, 12A, 400V and 500V N-Channel IGBTS .........c.ccvvvennnnnn.

12A, 600V N-Channel IGBT. ... ...coii ittt it e e eieee e
12A,600VN-Channel IGBT. .. ..ottt iiie it e iie e iinannnn
15A, 20A, 400V and 500V N-Channel IGBTS ...........ccivvenennn.

20A, 1000V N-ChannelIGBT. .. ....... ..ot
34A, 1200V N-Channel IGBT. . . . ... .ottt iie i
24A,600V N-Channel IGBT. ...ttt
24A, 600V N-ChannelIGBT. .......... oot
30A, 1200V N-Channel IGBT. . . ... ..ottt ittt it e e e aeens
32A, 600V N-Channel IGBT. ..........coiiiiii it
32A, 600V N-Channel IGBT. ... ...ttt
34A, 1000V N-Channel IGBT. .. ...ttt
5A, 400V and 500V N-Channel IGBTs ...............cooiiiin.t.

12A, 600V Current Sensing N-Channel IGBT .. ......................
14A, 400V N-Channel, Voltage ClampingIGBT ......................
6A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes. ... ... ..

10A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes. . . . ..

10A, 400V and 500V N-Channel IGBTs with Anti-Parallel Uitrafast Diodes. . . . . .

12A, 400V and 500V N-Channel 1GBTSs with Anti-Parallel Ultrafast Diodes. . . . . .

PAGE

3-7

3-11

3-15

3-20
3-24
3-28

3-33
3-38
3-43
3-47
3-51
3-56
3-60
3-64
3-69

3-73
3-77
3-82

3-87

3-92

3-97
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PRODUCT INDEX BY FAMILY (continued)

HGTG12N60D1D
HGTG20N50C1D

HGTH20N40C1D, E1D,
HGTH20N50C1D, E1D

HGTG24N60D1D

12A, 600V N-Channel IGBT with Anti-Parallel Ultrafast Diode ...........
20A, 500V N-Channel IGBT with Anti-Parallel Ultrafast Diode ...........
20A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes .

24A, 600V N-Channel IGBT with Anti-Parallel Ultrafast Diode ...........

MOS CONTROLLED THYRISTORS (MCTs)

MCTG35P60F1 35A, 600V P-Type MOS Controlled Thyristor (MCT) ..................
MCTV65P100F1, 65A, 1000V P-Type MOS Controlled Thyristor (MCT)..................
MCTA65P100F 1

MCTV75P60E1, 75A, 600V P-Type MOS Controlled Thyristor (MCT)...................
MCTA75P60E 1

ULTRAFAST DUAL DIODES

BYW51-100, BYW51-150,
BYW51-200

RURP810CC, RURP815CC,
RURP820CC

RURG1510CC, RURG1515CC,
RURG1520CC

RURG1540CC, RURG1550CC,
RURG1560CC

RURG1570CC, RURG1580CC,
RURG1590CC, RURG15100CC

RURG3010CC, RURG3015CC,
RURG3020CC

RURG3040CC, RURG3050CC,
RURG3060CC

RURG3070CC, RURG3080CC,
RURG3090CC, RURG30100CC

RURG30120CC

RURH1570CC, RURH1580CC,
RURH1590CC, RURH15100CC

MUR1610CT, MUR1615CT,
MUR1620CT

MURB3010PT, RURH1510CC,
MURBO015PT, RURH1515CC,
MUR3020PT, RURH1520CC

BA, 100V - 200V Ultrafast Dual Diodes .. ..........ovviiiiniiineennn
8A, 100V - 200V Ultrafast Dual Diodes .. ...........covviiiinenenn...
15A, 100V - 200V Ultrafast Dual Diodes . ... .......covviniinnnn.
15A, 400V - 600V Ultrafast Dual Diodes . . ...........coovviiiiinnt,
15A, 700V -1000V Dual Ultrafast Diodes. . .. .......covvviiivinenn..
30A, 100V - 200V Ultrafast DualDiodes . .............covviiienenn.
30A, 400V - 600V Ultrafast DualDiodes . .. ..........covviinunenn..
30A, 700V - 1000V Ultrafast Dual Diodes . .. .......oovevvnnnnnnnnen.

30A, 1200V Ultrafast Dual Diode. . . . . ..o vt iineiiieiieeciniineenns
15A, 700V - 1000V Ultrafast DualDiodes . .. .........cccovevennnnnn..

16A, 100V - 200V Ultrafast DualDiodes . . .......c.covvevennnnnenn..

15A, 100V - 200V Ultrafast DualDiodes . . . .......covviveeniinnennnnn

1-12

2-3
2-8

2-13

6-5

6-8

6-10

6-13

6-16

6-19

6-22

6-25

6-28
6-31

6-34

6-39



PRODUCT INDEX BY FAMILY (continued)

MURS3040PT, RURH1540CC, 15A, 400V - 600V Ultrafast DualDiodes . ..............coviivninnnn.
MUR3050PT, RURH1550CC,
MUR3060PT, RURH1560CC

RURH3010CC, RURH3015CC, 30A, 100V - 200V Ultrafast DualDiodes .. .................coueel..
RURH3020CC

RURH3040CC, RURH3050CC, 30A, 400V - 600V Ultrafast Dual Diodes .. ....................... ...
RURH3060CC

RURH3070CC, RURH3080CC, 30A, 700V - 1000V Ultrafast Dual Diodes . ..............cooviunnnns.
RURH3090CC, RURH30100CC

RURM1610CC, RURM1615CC, 16A ,100V - 200V Ultrafast Dual Diodes . ...............cooiinnnn,
RURM1620CC

ULTRAFAST SINGLE DIODES

A214 Series 2A, 50V - 200V Ultrafast Diodes ..........c.covvveinrnennenennnnennn
A315 Series 3A, 50V -200V UltrafastDiodes ...........cociviiinennnnannanennn
GE1001, GE1002, 1A, 50V - 200V Ultrafast Diodes . .........ccovieeeiinnnrennnnennn.

GE1003, GE1004

GE1101, GE1102, 2.5A, 50V - 200V Ultrafast Diodes. . . . ........coovviviiiiiiinna...
GE1103, GE1104

GE1301, GE1302, 6A, 50V - 200V UltrafastDiodes ...............ccoeiiiiiiinn..
GE1303, GE1304

RURDA410, RURD415, 4A, 100V - 200V Ultrafast Diodes . ............ccovvviviiiininnnnn.
RURD420, RURD410S,
RURDA415S, RURD420S

RURD440, RURD450, 4A, 400V - 600V Ultrafast Diodes . ...........ccoviviieiiiiiiinnnn.
RURD460, RURD440S,
RURD450S, RURD460S

MUR810, RURP810, 8A, 100V - 200V Ultrafast Diodes . ..........ooiviiiiiiiiinnniennn,
MURB815, RURP815,
MUR820, RURP820

MUR840, RURP840, 8A, 400V - 600V Ultrafast Diodes . ..........ccovvuiiiiiiiiinnnennns
MURB850, RURP850,
MUR860, RURP860

MURS870E, MURSSOE, 8A, 700V - 1000V Ultrafast Diodes ..............cooiiiiiiininnnnn,
MURBS90E, MUR8100E,

RURP870, RURP880,

RURP890, RURP8100

MUR1510, RURP1510, 15A, 100V - 200V Ultrafast Diodes ...........ccovviiiiiiinnnennnnn,
MUR1515, RURP1515,
MUR1520, RURP1520

MUR1540, RURP 1540, 15A, 400V - 600V Ultrafast Diodes ...............ccovivininnnn.
MUR1550, RURP1550,
MUR1560, RURP 1560

6-45

6-48

6-51

6-54
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5-14

5-17

5-20

5-24

5-28

5-30

5-33

5-36

5-39
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PRODUCT INDEX BY FAMILY (continued)

PAGE
RURP1570, RURP 1580, 15A, 700V - 1000V Ultrafast Diodes . ............ovvuiiineennnnnnn, 5-42
RURP1590, RURP15100
RURP3010, RURP3015, 30A, 100V - 200V UltrafastDiodes . ...........ciiiivinneneneenenn. 5-45
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MOS CONTROLLED THYRISTOR PRODUCT MATRIX

5 LEAD TO-247
MCTG35P60F1 MCTA75P60E1 MCTAG5P100E1 MCTV75P60E1 MCTV75P100E1 UNITS
BVpss 600 600 1000 600 1000 v
ko 35t 75 65 75 65 A
Tkm 50 120 100 120 100 A
Vrmat Ixgo 1.35t 13 1.4 13 1.4 v
t 1.4 14 19 14 19 ps

t k15 Continuous Cathode Current rated at Te = +115°C.

apIny uonosjes




D Harrs  MCTG35P60F1

35A, 600V
December 1993 P-Type MOS Controlled Thyristor (MCT)
Features Packaging
* 35A, -600V JEDEC STYLE TO-247
TOP VIEW
e Vyu = -1.3V(Maximum) at | = 35A and +150°C

« 800A Surge Current Capability .
e 800A/us di/dt Capability

* MOS Insulated Gate Control

« 50A Gate Turn-Off Capability at +150°C
Description

The MCT is an MOS Controlled Thyristor designed for
switching currents on and off by negative and positive
pulsed control of an insulated MOS gate. It is designed for
use in motor controls, inverters, line switches and other
power switching applications.

The MCT is especially suited for resonant (zero voltage or
zero current switching) applications. The SCR like forward Symbol
drop greatly reduces conduction power loss.

MCTs allow the control of high power circuits with very small G A
amounts of input energy. They feature the high peak current
capability common to SCR type thyristors, and operate at
junction temperatures up to +150°C with active switching.

The MCTG35P60F1 (formerly TA9789) is supplied in the
JEDEC Style TO-247 package.

Due to space limitations, the brand on this part is abbrevi- K
ated to G35P60F 1. To order this part use the full part num-
ber.
Absolute Maximum Ratings (T = +25°C), Unless Otherwise Specified
MCTG35P60F1 UNITS

Peak Off-State Voltage (See Figure 11). .. ......oiiiiiiiiini i iianns VDRM -600 v
Peak Reverse Voltage ...............coovvunnn e i i VRRM +5 \
Continuous Cathode Current (See Figure 2)

Tc =+25°C (Package Limited) . . . ..o vvueeneneneee i niaaeaeneanenns 60 A

o 3 < 35 A
Non-repetitive Peak Cathode Current (Note 1) 800 A
Peak Controllable Current (See Figure 10) ...........ciiiiiiiiiniin e, 50 A
Gate-Anode Voltage (Continuous) . . ........ovvevevninennnns 120 \
Gate-Anode Voltage (Peak) . . . . ..o vvveentteineneiiiatneeanaseseerannnanans 125 v
Rate of Change of Voltage. .. ........oiiiii ittt iiiiiiii e ean See Figure 11
Rateof Change of Current . ... ... ...ttt i 800 Alus
Maximum Power DisSipation . . ........c.coiiiiiiiiiiinnerrnnreennrennanenns 178 w
Linear Derating Factor e 1.43 W/°C
Operating and Storage Temperature ....................... -55to +150 °c
Maximum Lead Temperature for Soldering ............cooviiiiiieniiiiiinnn. 260 °c

(0.063" (1.6mm) from case for 10s)
NOTE:

1. Maximum Pulse Width of 250ps (Half Sine) Assume T (Initial) = +90°C and T, (Final) = T, (Max) = +150°C
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. File Number 3602_2

Copyright © Harris Corporation 1993 2.3
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Specifications MCTG35P60F1

Electrical Specifications At Case Temperature (T¢) = +25°C, Unless Otherwise Specified

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Peak Off-State Blocking IoRM Via = -600V, Te = +150°C - - 15 mA
Current Vga =+18V
Tc =+25°C - - 50 pA
Peak Reverse Blocking lram Vika = +5V Tc =+150°C - - 2 mA
Current Vga=+18V
To = +25°C - - 50 pA
On-State Voltage Vim Ik = Ik118 T =+150°C - - 1.35 \"
Vga=-10V
Tc = +25°C - - 14
Gate-Anode Leakage Current lgas Vga =120V - - 100 nA
Input Capacitance Ciss Vka = -20V, T, = +425°C - 5 - nF
Vga = +18V
Current Turn-On Delay Time toon) L =200uH, I = Iky4s - 140 - ns
Rg = 1Q, Vga = +18V, -7V
Current Rise Time tar Ty =+125°C - 180 - ns
Via = -300V
Current Turn-Off Delay Time tooFm) - 640 - ns
Current Fall Time s - 1.1 1.4 Hs
Turn-off Energy Eorr - 5.6 - mJ
Thermal Resistance Rac - 0.6 0.7 °cw
Typical Performance Curves
100 — T T T T f” 100
I~ PULSE TEST 3
50 |- PULSE DURATION = 250;;% .
& [~ DUTY CYCLE <2% /Ill S w0
= 30 z
Z .l V N @ 70— pPACKAGE UMIT
[ Ty =-40°C [ 60
>
3 — l | S N
w 10 Ty=4+150°C f f = — o 50 Ny
8 ¥ Ty=+25°C g 4w
T 5 1w | <
g At O 30
9 3 AN | g
X . 20
2 /1 ] = 10 N\
. /1] 0 A
[} 0.5 1.0 15 2.0 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Vym, CATHODE VOLTAGE (V) T¢, CASE TEMPERATURE (°C)

FIGURE 1. CATHODE CURRENT vs SATURATION VOLTAGE FIGURE 2. MAXIMUM CONTINUOUS CATHODE CURRENT
(TYPICAL)
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MCTG35P60F1

Typical Performance Curves (Continued)

Ty = +150°C, Rg = 10, L = 200uH

200

—

el

/f/rv,(ﬁ-aoov
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Ik, CATHODE CURRENT (A)
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tpgonyt, TURN-ON DELAY (ns)
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FIGURE 3. TURN-ON DELAY vs CATHODE CURRENT
(TYPICAL)

T, = +150°C, Rg = 10, L = 200uH

300

250
_ Via = -200V
2 200
H
F 150 A Via = -300V
w 74 KA
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Z 100 /
,? T4
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0
0 10 20 30 40 50 60

Ik, CATHODE CURRENT (A)

FIGURE 5. TURN-ON RISE TIME vs CATHODE CURRENT

(TYPICAL)
Ty=+1 50°C, Rg = 1Q, L = 200pH
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:’; 1 / —
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g V4 *
§ ///
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FIGURE 7. TURN-ON ENERGY LOSS vs CATHODE CURRENT

(TYPICAL)

Ty = +150°C, Rg = 1Q, L = 200uH
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FIGURE 4. TURN-OFF DELAY vs CATHODE CURRENT

(TYPICAL)

15 Ty=+150°C, Rg = 1Q, L = 200pH
T 1.25 |— vm--zoov’_:,_i
¥ "
F / > //
g 1 Via = -300V
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< 075
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FIGURE 6. TURN-OFF FALL TIME vs CATHODE CURRENT
(TYPICAL)

Ty=+150°C, Rg = 1Q, L = 200pH
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FIGURE8. TURN-OFF ENERGY LOSSvs CATHODE CURRENT

(TYPICAL)
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MCTG35P60F1

Typical Performance Curves (Continued)

N

T =+115°C, L = 200pH

F1o00
S
5 50
& N Via = -300V
> 30 N
<] N VKA = -200V
w 20 .
S -
Zz 10 S
E fmaxy = 0.05/ 'D(OFFﬂ :‘ N
T sl Pp-Pc)/ E —S\
w maxz = (Pp - Pc) / Eswivcn NSO
G 4| Pp: ALLOWABLE DISSIPATION
% P¢: CONDUCTION DISSIPATION
= 2/ (Pc DUTY FACTOR = 50%)
3 Rgyc = 0.6°C/W
£ 1 5 10 20 30 50 100
I, CATHODE CURRENT (A)
FIGURE9. OPERATING FREQUENCY vs CATHODE CURRENT
(TYPICAL)
Ty =+150°C, Vga = 18V
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FIGURE 11. BLOCKING VOLTAGE vs dv/dt

Ty = +150°C, Vga = 18V, L = 100pH
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FIGURE 10. TURN-OFF CAPABILITY vs ANODE-CATHODE

VOLTAGE
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2 | | |
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FIGURE 12. SPIKE VOLTAGE vs di/dt (TYPICAL)

Operating Frequency Information

Operating frequency information for a typical device
(Figure 9) is presented as a guide for estimating device per-
formance for a specific application. Other typical frequency
vs cathode current (i5k) plots are possible using the informa-
tion shown for a typical unit in Figure 3 to Figure 8. The oper-
ating frequency plot (Figure 9) of a typical device shows
fmaxi or fuaxe whichever is lower at each point. The informa-
tion is based on measurements of a typical device and is
bounded by the maximum rated junction temperature.

fumax1 is defined by fMAX1 =0.05/ (tD(ON)I + tD(OFF)I)' tD(ON)I +
to(oFF) deadtime (the denominator) has been arbitrarily held
to 10% of the on-state time for a 50% duty factor. Other defi-
nitions are possible. tp(on) is defined as the 10% point of the
leading edge of the input pulse and the point where the cath-
ode current rises to 10% of its maximum value. tporfy is
defined as the 90% point of the trailing edge of the input
pulse and the point where the cathode current falls to 90% of

its maximum value. Device delay can establish an additional
frequency limiting condition for an application other than
Tumax- tooFry is important when controlling output ripple
under a lightly loaded condition.

fmaxe is defined by fyaxe = (Pp - Pc) / (Eon+Eor)- The
allowable dissipation (Pp) is defined by Pp = (Tymax - Tc) /
Rgyc. The sum of device switching and conduction losses
must not exceed Pp. A 50% duty factor was used (Figure 10)
and the conduction losses (Pg) are approximated by PC =
(Vak © lak) / (duty factor/100). Eqy is defined as the sum of
the instantaneous power loss starting at the leading edge of
the input pulse and ending at the point where the anode-
cathode voltage equals saturation voltage (Vak = V). Eorr
is defined as the sum of the instantaneous power loss start-
ing at the trailing edge of the input pulse and ending at the
point where the cathode current equals zero (I = 0).
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MCTG35P60F1

Test Circuits

200pH RURG3060
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FIGURE 13. SWITCHING TEST CIRCUIT

MAXIMUM RISE AND FALL TIME OF Vg IS 200ns
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FIGURE 15. SWITCHING TEST WAVEFORMS
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FIGURE 14. Vgpe TEST CIRCUIT

Ve
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FIGURE 16. Vgpe TEST WAVEFORMS

Handling Precautions for MCTs

Mos Controlled Thyristors are susceptible to gate-insulation
damage by the electrostatic discharge of energy through the
devices. When handling these devices, care should be exer-
cised to assure that the static charge built in the handler's
body capacitance is not discharged through the device.
MCT's can be handled safely if the following basic precau-
tions are taken:

1. Prior to assembly into a circuit, all leads should be kept
shorted together either by the use of metal shorting
springs or by the insertion into conductive material such
as “ECCOSORB LD26" or equivalent.

2.When devices are removed by hand from their carriers,
the hand being used should be grounded by any suitable
means - for example, with a metallic wristband.

3. Tips of soldering irons should be grounded.

4.Devices should never be inserted into or removed from
circuits with power on.

5.Gate Voltage Rating - Never exceed the gate-voltage
rating of Vga. Exceeding the rated Vga can result in
permanent damage to the oxide layer in the gate region.

6. Gate Termination - The gates of these devices are essen-
tially capacitors. Circuits that leave the gate open-circuited
or floating should be avoided. These conditions can result
in turn-on of the device due to voltage buildup on the input
capacitor due to leakage currents or pickup.

7.Gate Protection - These devices do not have an internal
monolithic zener diode from gate to emitter. If gate protec-
tion is required an external zener is recommended.

* Trademark Emerson and Cumming, Inc.

MCTs
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SEMICONDUCTOR

MCTV65P100F1
MCTA65P100F1

65A, 1000V

December 1993 P-Type MOS Controlled Thyristor (MCT)

Features PaCkag e JEDEC STYLE TO-247 5-LEAD

e 65A, -1000V TOP VIEW

* Vo <-1.4V atl=65A and +150°C CATHODE (FLANGE)

¢ 2000A Surge Current Capabllity ————— ANODE

e 2000A/us di/dt Capability © [ >ANODE

[ —————>cATHoDE
¢ MOS Insulated Gate Control e GATE RETURN
* 100A Gate Turn-Off Capability at +150°C [ —————SGATE

Description

The MCT is an MOS Controlled Thyristor designed for
switching currents on and off by negative and positive volt-
age control of an insulated MOS gate. It is designed for use
in motor controls, inverters, line switches and other power
switching applications.

The MCT is especially suited for resonant (zero voltage or
zero current switching) applications. The SCR like forward
drop greatly reduces conduction power loss.

MCTs allow the control of high power circuits with very small

JEDEC MO-093AA (5-LEAD TO-218)
TOP VIEW

CATHODE (FLANGE)
J
/ [————> ANODE

————— ANODE
O O B camox
————— GATE RETURN

a [ ——— > GATE

amounts of input energy. They feature the high peak current | Symbol
capability common to SCR type thyristors, and operate at ANODE
junction temperatures up to +150°C with active switching. (ANODE KELVIN) G _|A
GATE RETURN
The MCTV65P100 is supplied in a 5-lead variation of the GATE
JEDEC Style TO-247 plastic package, and the
MCTA65P100 in the JEDEC MO-093AA plastic package CATHODE
which is a 5-lead variation of the TO-218. K
* Formerly TA9900 CATHODE (TAB)
Absolute Maximum Ratings (T = +25°C) Unless Otherwise Specified
MCTV65P100F1
MCTA65P100F1 UNITS

Peak Off-State Voltage (See Figure 11). ......covtiintinrinernneenneeannens Voam -1000 v
Peak Reverse Voltage . ... ..o iiiiiiiii it iiiiiiniieieenennnneaenen VRaM +5 A
Continuous Cathode Current (See Figure 2)

To=+25°C (Package Limited) . . . ..o ovvennenrenenienneneineenenneenennnns Iyzs 85 A

TQ F o - IKW 65 A
Non-repetitive Peak Cathode Current (Note 1) ........ccovtviiiiinnenenennnnen, lrsm 2000 A
Peak Controllable Current (See Figure 10) 100 A
Gate-Anode Voltage (CONtNUOUS) . . . ..o vt vinienneeieieeaneaneaneennns +20 \
Gate-Anode Voltage (Peak) . . . ..o veirteiiiiirnrereeerreneenereneennnns 125 \"
Rate of Change of Voltage . .. ......ovveiii it e iiee e See Figure 11
Rate of Change of Current. .. ......cciiiiniiiii it iireieeeerereneannnnnns 2000 Alus
Maximum Power Dissipation . .......c.coiuiiiiiiiinnniinnrieneeerrenrennnnans 208 w
Linear Derating Factor . . .« .oveetttiiiintiineninneerenennneeneenensnnnnns 1.67 wrc
Operating and Storage Temperature -55 to +150 °c
Maximum Lead Temperature for Soldering .. ........cooueeininnreennneennennnnn T 260 °c

(0.063" (1.6mm) from case for 10s)
NOTE:

1. Maximum Pulse Width of 200us (Half Sine) Assume T, (Initial) = +90°C and T, (Final) = T; (Max) = +150°C

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures.

Copyright © Harris Corporation 1993
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Specifications MCTV65P100F1, MCTA65P100F1

Electrical Specifications At Case Temperature (T¢) = +25°C Unless Otherwise Specified
LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Peak Off-State Ipam Vika = -1000V, Tc = +150°C - - 3 mA
Blocking Current Vga=+18V
Tc = +25°C - - 100 pA
Peak Reverse IRRM Via = +5V, Tg=+150°C - - 4 mA
Blocking Current Vga = +18V
To = +25°C - - 100 uA
On-State Voltage Vim Ik = Ikoos T =+150°C - - 14 \
Vaa=-10V
Te = +25°C - - 15 v
Gate-Anode lgas Vga =120V - - 200 nA
Leakage Current
Input Capacitance Ciss Via = -20V, T; = +25°C - 10 - nF
Vga = +18V
)
Current Turn-On toony L =200uH, Ik = Ikgo = 65A - 120 - ns 5
Delay Time Ry =1Q, Vga = +18V, -7V =
Ty=+125°C
Current Rise Time tri Via = -400V - 160 - ns
Current Turn-Off to(oFF) - 750 - ns
Delay Time
Current Fall Time g - 1.45 1.9 Hs
Turn-off Energy Worr - 18 - mJ
Thermal Resistance Rgic - 0.5 0.6 °CwW
Typical Performance Curves
PULSE TEST 100—1—T"T"7
PULSE DURATION - 250us -
= 10 DUTY CYCLE < 2% z 90— PACKAGE LIMIT
< — = 80
= = N
< r 7 4 w 70
o yavis i & AN
« Ty = +150°C. f > 60 AN
S5 / o N
§ l o 8 so \\
8 10 / Y Ty=425°C g 40 \
£ F i & e ] N
< 2 FJ — O 30
© 7 T, =-40°C; I N
x J 4 I T 20}— \
[l £ 0 \
1 A l 0
00 02 04 06 08 1.0 1.2 14 16 18 20 22 24 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
V1m CATHODE VOLTAGE (V) Tc, CASE TEMPERATURE (°C)
FIGURE 1. CATHODE CURRENT vs SATURATION VOLTAGE FIGURE 2. MAXIMUM CONTINUOUS CATHODE CURRENT
(TYPICAL)




MCTV65P100F1, MCTA65P100F1

Typical Performance Curves (continued)

Ty =+150°C, Rg = 10, L = 200uH
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3
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FIGURE 3. TURN-ON DELAY vs CATHODE CURRENT

(TYPICAL)
Ty=+150°C, R =10, L = 200uH
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FIGURE 5. TURN-ON RISE TIME vs CATHODE CURRENT
(TYPICAL)
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FIGURE 7. TURN-ON ENERGY LOSS vs CATHODE CURRENT
(TYPICAL)
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FIGURE 4. TURN-OFF DELAY vs CATHODE CURRENT
(TYPICAL)
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FIGURE 6. TURN-OFF FALL TIME vs CATHODE CURRENT
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FIGURE 8. TURN-OFF ENERGY LOSS vs CATHODE CURRENT
(TYPICAL)
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MCTV65P100F1, MCTA65P100F1

Typical Performance Curves (Continued)
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FIGURE9. OPERATING FREQUENCY vs CATHODE CURRENT
(TYPICAL)
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FIGURE 12. SPIKE VOLTAGE vs di/dt (TYPICAL)

Operating Frequency Information

Operating frequency information for a typical device (Figure
9) is presented as a guide for estimating device performance
for a specific application. Other typical frequency vs cathode
current (Ik) plots are possible using the information shown
for a typical unit in Figures 3 to 8. The operating frequency
plot (Figure 9) of a typical device shows fyaxy OF fmaxe
whichever is smaller at each point. The information is based
on measurements of a typical device and is bounded by the
maximum rated junction temperature.

fmaxi is defined by fyax1 = 0.05 / (toiony + to(orry)- toiony +
to(orry deadtime (the denominator) has been arbitrarily held to
10% of the on-state time for a 50% duty factor. Other definitions
are possible. tpony is defined as the 10% point of the leading
edge of the input pulse and the point where the cathode current
rises to 10% of its maximum value. tp oy is defined as the 90%
point of the trailing edge of the input pulse and the point where
the cathode current falls to 90% of its maximum value.

Device delay can establish an additional frequency limiting
condition for an application other than Tyuax- toorry is
important when controlling output ripple under a lightly loaded
condition. fMAX2 is defined by fMAX2 = (PD - Pc) / (EON"’EOFF)
The allowable dissipation (Pp) is defined by Pp = (Tymax - Tc) /
Rgyc. The sum of device switching and conduction losses must
not exceed Pp. A 50% duty factor was used and the conduction
losses (Pg) are approximated by Pg = (Vka ® Ix) / 2. Eqy is
defined as the sum of the instantaneous power loss starting at
the leading edge of the input pulse and ending at the point where
the anode-cathode voltage equals saturation voltage (Vka =
V). Eorr is defined as the sum of the instantaneous power
loss starting at the trailing edge of the input pulse and ending at
the point where the cathode current equals zero (I = 0).
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MCTV65P100F1, MCTA65P100F1

Test Circuits
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DIODES RHRG75120 =

FIGURE 13. SWITCHING TEST CIRCUIT
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FIGURE 15. SWITCHING TEST WAVEFORMS
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FIGURE 16. Vgpye TEST WAVEFORMS

Handling Precautions for MCT's

Mos Controlled Thyristors are susceptible to gate-insula-
tion damage by the electrostatic discharge of energy through
the devices. When handling these devices, care should be
exercised to assure that the static charge built in the
handler's body capacitance is not discharged through the
device. MCT's can be handled safely if the following basic
precautions are taken:

1. Prior to assembly into a circuit, all leads should be kept
shorted together either by the use of metal shorting
springs or by the insertion into conductive material such
as “ECCOSORB LD26” or equivalent.

2.When devices are removed by hand from their carriers,
the hand being used should be grounded by any suitable
means - for example, with a metallic wristband.

3. Tips of soldering irons should be grounded.

4. Devices should never be inserted into or removed from cir-
cuits with power on.

5.Gate Voltage Rating - Never exceed the gate-voltage
rating of Vga. Exceeding the rated Vg, can result in
permanent damage to the oxide layer in the gate region.

6. Gate Termination - The gates of these devices are essen-
tially capacitors. Circuits that leave the gate open-circuited
or floating should be avoided. These conditions can result
in turn-on of the device due to voltage buildup on the input
capacitor due to leakage currents or pickup.

7.Gate Protection - These devices do not have an internal
monolithic zener diode from gate to emitter. If gate protec-
tion is required an external zener is recommended.

* Trademark Emerson and Cumming, Inc.
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HARRIS

SEMICONDUCTOR

i

MCTV75P60E1
MCTA75P60E1

75A, 600V

December 1993 P-Type MOS Controlled Thyristor (MCT)
Features PaCkag e JEDEC STYLE TO-247 5-LEAD
o 75A, -600V TOP VIEW

Vo = -1.3V(Maximum) at | = 75A and +150°C
2000A Surge Current Capability

2000A/us di/dt Capability

¢ MOS Insulated Gate Control

* 120A Gate Turn-Off Capability at +150°C

Description

The MCT is an MOS Controlled Thyristor designed for
switching currents on and off by negative and positive pulsed
control of an insulated MOS gate. It is designed for use in
motor controls, inverters, line switches and other power
switching applications.

The MCT is especially suited for resonant (zero voltage or
zero current switching) applications. The SCR like forward
drop greatly reduces conduction power loss.

MCTs allow the control of high power circuits with very small

CATHODE (FLANGE)

JEDEC MO-093AA (5-LEAD TO-218)
TOP VIEW

CATHODE (FLANGE)
J
/ [—————> aNODE

O O [—————— ANODE

[—————> CATHODE
A [ ———> GATE

[————— GATE RETURN

(0.063" (1.6mm) from case for 10s)
NOTE:

amounts of input energy. They feature the high peak current | Symbol
capability common to SCR type thyristors, and operate at ANODE
junction temperatures up to +150°C with active switching. (ANODE KELVIN) G _|A
GATE RETURN
The MCTV75P60 is supplied in a 5-lead variation of the GATE
JEDEC Style TO-247 plastic package, and the MCTA75P60
in the JEDEC MO-093AA plastic package which is a 5-lead CATHODE
variation of the TO-218. K
* Formerly TA9836 CATHODE (TAB)
Absolute Maximum Ratings (T, = +25°C) Unless Otherwise Specified
MCTV75P60E1
MCTA75P60E1 UNITS

Peak Off-State Voltage (See Figure 11). . . . ....cviiiiiiiiiiiiieiiiniieennnns VorM -600 v
Peak Reverse Voltage . . . . ..ottt it e, VRRM +5 v
Continuous Cathode Current (See Figure 2)

Tc = +25°C (Package Limited) 85 A

o 0 2 N 75 A
Non-repetitive Peak Cathode Current (Note 1) 2000 A
Peak Controllable Current (See Figure 10) .........ccoiiiiieeennnnneeeeennnnn 120 A
Gate-Anode Voltage (CONtINUOUS) . . ...t vvenieeteereninneennnneeeeseannnanns 120 Vv
Gate-Anode Voltage (Peak) . . . ... cvtiieiinreeriineeereeneseeranennasanan 125 v
Rate of Change of VoItage . . . . ... .o vt itii ittt ettt et eeeeieeienananeans See Figure 11
Rate of Changeof Current. ..........cciiiiiiieninnnnnnnnnnns i 2000 Alps
Maximum Power Dissipation ..........c.ccoviiiiiiiiiineninanns 208 w
Linear Derating Factor . . .. ...eetttiiniineteetenneneeeneaneeeesaaannnsanan 1.67 wree
Operating and Storage Temperature -65 to +150 °c
Maximum Lead Temperature for SOIdering . . ........uovvevniiereernernernennns T 260 °c

1. Maximum Pulse Width of 250us (Half Sine) Assume T, (Initial) = +90°C and T, (Final) = T, (Max) = +150°C

MCTs

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures.
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Specifications MCTV75P60E1, MCTA75P60E1

Electrical Specifications At Case Temperature (T¢) = +25°C Unless Otherwise Specified

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Peak Off-State lorm Via = 600V, Tc = +150°C . - 3 mA
Blocking Current
VGA=+1BV Tc=+2$C - - 100 HA
Peak Reverse IRRM Viga = +6V Te= +150°C - - 4 mA
Blocking Current
Vaa=+18V To =+25°C - - 100 .y
On-State Voltage Vm Ik = lkgo» T = +150°C - - 13 v
Vaa=-10V Te=+25°C - - 14 v
Gate-Anode laas Vga =120V - - 200 nA
Leakage Current
Input capacitance Ciss Via =-20V, T = +#25°C - 10 - nF
Vga = +18V
Current Turn-on toonp L =200pH, Ik = Ixgo - 300 - ns
Delay Time Rg = 1Q, Vga = +18V, -7V
Ty =+125°C
Current Rise Time ta Via = -300V - 200 - ns
Current Turn-off tooFF) - 700 - ns
Delay Time
Current Fall Time tr - 1.15 14 us
Turn-off Energy Eorr - 10 - mJ
Thermal Resistance Rayc - 5 6 °CW
Typical Performance Curves
00 puLSE TEST I 120
PULSE DURATION - 250us ~110
Z 100 LDUTY CYCLE <2% 2100
E o Z 90| PACKAGE LIMIT
& y.ar i 80
g Ty=+150°C VA 7 8 70
) T / W o
O
g Ty :
g Wy == 8 4 N
< 7 g % b N
X 1 FE
l . N
1 (]
00 02 04 06 08 1.0 12 14 16 18 20 25 35 45 55 65 75 85 95 105 115 125 135 145 155
Vym, CATHODE VOLTAGE (V) Tc, CASE TEMPERATURE (°C)

FIGURE 1. CATHODE CURRENT vs SATURATION VOLTAGE FIGURE 2. MAXIMUM CONTINUOUS CATHODE CURRENT
(TYPICAL)
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MCTV75P60E1, MCTA75P60E1

Typical Performance Curves (Continued)
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FIGURE 3. TURN-ON DELAY vs CATHODE CURRENT

T, = +150°C, Rg = 10, L = 200uH
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FIGURE 4. TURN-OFF DELAY vs CATHODE CURRENT

(TYPICAL) (TYPICAL)
500 Ty = +150°C, Rg = 1Q, L = 200uH 20 Ty = +150°C, Rg = 1Q, L = 200pH
1.8
_ 400 18 Vo= 2oV
B $14 ] 1 =t
4 300 g2 Vica = -300V
- Vica = -200V ; 1.0
2 200 = — = os
&8 [~ Via = -300V 06
100 0.4
0.2

0
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Ik » CATHODE CURRENT (A)

FIGURE 5. TURN-ON RISE TIME vs CATHODE CURRENT

(TYPICAL)
Ty =+150°C, Rg = 10, L = 200uH
5.0 T T
—Vicn = 500V =
=-300
KA 4/, |
§/ Via = -200V
P
-

Eon, TURN-ON SWITCHING LOSS (mJ)
5
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FIGURE 7. TURN-ON ENERGY LOSS vs CATHODE CURRENT
(TYPICAL)
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FIGURE 6. TURN-OFF FALL TIME vs CATHODE CURRENT

(TYPICAL)

200 Ty = +150°C, Rg = 1Q, L = 200uH
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2 0o Vka=-300v L~
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FIGURES. TURN-OFF ENERGY LOSS vs CATHODE CURRENT
(TYPICAL)
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MCTV75P60E1, MCTA75P60E1

Typical Performance Curves (Continued)

100

EON=TD(ON)I*°
Eon#0, Tpionyi# 0

LI
L Vica = -200V

|
Vka =-300V,

10

Fumax1 = 0.05/ Tporey
Fmaxz = (Pp - Pc)/ Eswitc NN
Pp: ALLOWABLE DISSIPATION A\
Pc: CONDUCTION DISSIPATION
(Pc DUTY FACTOR = 50%)

6J¢ = 0.5°C/W
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1
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FIGURES. OPERATING FREQUENCY vs CATHODE CURRENT
(TYPICAL)
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FIGURE 11. BLOCKING VOLTAGE vs dv/dt
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FIGURE 12. SPIKE VOLTAGE vs di/dt (TYPICAL)

Operating Frequency Information

Operating frequency information for a typical device
(Figure 9) is presented as a guide for estimating device per-
formance for a specific application. Other typical frequency
vs cathode current (lak) plots are possible using the informa-
tion shown for a typical unit in Figures 3 to 8. The operating
frequency plot (Figure 9) of a typical device shows fyyax; or
fmaxe whichever is smaller at each point. The information is
based on measurements of a typical device and is bounded
by the maximum rated junction temperature.

fmax is defined by fyaxs = 0.05 / {tpony + toorr))- toony +
tp(orF) deadtime (the denominator) has been arbitrarily held to
10% of the on-state time for a 50% duty factor. Other definitions
are possible. tp(on) is defined as the 10% point of the leading
edge of the input pulse and the point where the cathode current
rises to 10% of its maximum value. tporry is defined as the 90%
point of the trailing edge of the input pulse and the point where
the cathode current falls to 90% of its maximum value. Device
delay can establish an additional frequency limiting condition for

an application other than Tywax. tporFy is important when
controlling output ripple under a lightly loaded condition.

fMAX2 is defined by fMAXZ = (PD - Pc) / (EON + EOFF)' The
allowable dissipation (Pp) is defined by Pp = (Tymax - To) /
Reyc- The sum of device switching and conduction losses
must not exceed Pp. A 50% duty factor was used (Figure 10)
and the conduction losses (P¢g) are approximated by Pg =
(Vak ® lak) / (duty factor/100). Egy is defined as the sum of
the instantaneous power loss starting at the leading edge of
the input pulse and ending at the point where the anode-
cathode voltage equals saturation voltage (Vak = V1m). Eorr
is defined as the sum of the instantaneous power loss start-
ing at the trailing edge of the input pulse and ending at the
point where the cathode current equals zero (I = 0).

The switching power loss (Figure 10) is defined as fyax2 ® (Eon
+ Eore). Because Turn-on switching losses can be greatly influ-
enced by external circuit conditions and components, fyax
curves are plotted both including and neglecting turn-on losses.

2-16




MCTV75P60E1, MCTA75P60E1

Test Circuits
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FIGURE 13. SWITCHING TEST CIRCUIT
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Handling Precautions for MCT's

Mos Controlled Thyristors are susceptible to gate-insula-
tion damage by the electrostatic discharge of energy through
the devices. When handling these devices, care should be
exercised to assure that the static charge built in the han-
dler's body capacitance is not discharged through the
device. MCT's can be handled safely if the following basic
precautions are taken:

1. Prior to assembly into a circuit, all leads should be kept
shorted together either by the use of metal shorting
springs or by the insertion into conductive material such
as “ECCOSORB LD26” or equivalent.

2.When devices are removed by hand from their carriers,
the hand being used should be grounded by any suitable
means - for example, with a metallic wristband.

3. Tips of soldering irons should be grounded.

4. Devices should never be inserted into or removed from cir-
cuits with power on.

5.Gate Voltage Rating - Never exceed the gate-voltage
rating of Vga. Exceeding the rated Vga can result in
permanent damage to the oxide layer in the gate region.

6. Gate Termination - The gates of these devices are essen-
tially capacitors. Circuits that leave the gate open-circuited
or floating should be avoided. These conditions can result
in turn-on of the device due to voltage buildup on the input
capacitor due to leakage currents or pickup.

7.Gate Protection - These devices do not have an internal
monolithic zener diode from gate to emitter. if gate protec-
tion is required an external zener is recommended.

* Trademark Emerson and Cdmming, Inc.
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SELECTION GUIDE . . . ... e e e
INSULATED GATE BIPOLAR TRANSISTORS (IGBTs) DATA SHEETS

HGTD6N40E1, E1S,
HGTD6NS50E1, E1S

HGTD10N40F1, F1S,
HGTD10N50F1, F1S

HGTH12N40C1,
40E1, 50C1, 50E1,
HGTM12N40C1,
40E1, 50C1, 50E1,
HGTP10N40CH1,
40E1, 50C1, 50E1

HGTM12N60D1
HGTP12N60D1

HGTH20N40CH1,
40E1, 50C1, 50E1,
HGTM20N40CH,
40E1, 50C1, 50E1,
HGTP15N40C1,
40E1, 50C1, 50E1

HGTG20N100D2
HGTG20N120E2
HGTG24N60D11
HGTM24N60D1
HGTG30N120D2
HGTA32N60E2
HGTG32N60E2

6A, 400V and 500V N-Channel IGBTSs. . ....

10A, 400V and 500V N-Channel IGBTs. . ...

10A, 12A, 400V and 500V N-Channel IGBTs

12A, 600V N-Channel IGBT. .............
12A, 600V N-Channel IGBT. .............

15A, 20A, 400V and 500V N-Channel IGBTs

20A, 1000V N-Channel IGBT.............
34A, 1200V N-Channel IGBT .. ...........
24A, 600V N-Channel IGBT. .............
24A, 600V N-Channel IGBT. .............
30A, 1200V N-Channel IGBT.............
32A, 600V N-Channel IGBT..............
32A, 600V N-Channel IGBT..............

37

3-11

3-15

3-20
3-24
3-28

3-33
3-38
3-43
3-47
3-51
3-56
3-60

IGBTs



Insulated Gate Bipolar Transistors (IGBTS) (continuea)

PAGE
HGTG34N100E2 34A, 1000V N-Channel IGBT . . ... .ottt it ittt i ee e eneeens 3-64
2N6975, 2N6976, 5A, 400V and 500V N-Channel IGBTS. . . .....civiiiiieiiieinnieinernnnnnn 3-69
2N6977, 2N6978
HGTB12N60D1C 12A, 600V Current Sensing N-Channel IGBT ........ e 3-73
HGTP14N40F3VL 14A, 400V N-Channel, Voltage Clamping IGBT. .. ............coiiiiinn... 377
HGTP6N40E1D, 6A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes. ......... 3-82
HGTP6NS0E1D
HGTP10N40C1D, E1D, 10A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes. ........ 3-87
HGTP10N50C1D, E1D
HGTP10N40F1D, 10A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes. ........ 3-92
HGTP10N50F1D
HGTH12N40C1D, E1D,  12A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes. . ... .... 3-97
HGTH12N50C1D, E1D
HGTG12N60D1D 12A, 600V N-Channel IGBT with Anti-Parallel Ultrafast Diode. . ................. 3-102
HGTG20N50C1D 20A, 500V N-Channel IGBT with Anti-Parallel Ultrafast Diode. . ................. 3-106
HGTH20N40C1D, E1D,  20A, 400V and 500V N-Channel IGBTs with Anti-Parallel Ultrafast Diodes. . .. ... .. 3111
HGTH20N50C1D, E1D
HGTG24N60D1D 24A, 600V N-Channel IGBT with Anti-Parallel Ultrafast Diode. . . ................ 3-116
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HARRIS IGBT PRODUCT LINE

MAXIMUM RATINGS
BVees | leso Iem t
) ) (A) (1s) TO-204AA TO-220AB TO-247 TO-218AC TO-251AA TO-252AA MO-093AA
4002 5 10 1.0 2N6975
05 2N6977
6 75 1.0 HGTDBN40E1 | HGTDEN40E1S
10 12 1.2 HGTD1ON4OF1 | HGTD10N40F1S
10 175 1.0 HGTP10N40E1
0.5 HGTP10N40C1
12 175 1.0 | HGTM12N40E1 HGTH12N40E1
05 | HGTM12N40C1 HGTH12N40C1
15 35 1.0 HGTP15N40E1
0.5 HGTP15N40C1
20 35 1.0 | HGTM20N40E1 HGTH20N40E1
05 | HGTM20N40CT HGTH20N40C1
500 5 10 1.0 2N6976
0.5 2NB978
6 75 1.0 HGTD6NS0E1 | HGTDBNS0E1S
10 12 12 HGTD10NSOF1 | HGTD1ON50F1S
10 175 1.0 HGTP10NSOE1
0.5 HGTP10N50C1
12 175 1.0 | HGTM12NS0E1 HGTH12N50E1
0.5 | HGTM12N50C1 HGTH12N50C1
15 35 1.0 HGTP15NS0E1
0.5 HGTP15N50C1
20 35 1.0 | HGTM20N50E1 HGTH20N50E1
0.5 | HGTM20N50C1 HGTH20N50C1

apINy uoNo3|as

IGBTs




HARRIS IGBT PRODUCT LINE (Continued)

MAXIMUM RATINGS
%/
BVcgs | koo lem t
) (A) (A) (us) TO-204AA TO-220AB TO-247 TO-218AC TO-251AA TO-252AA MO-093AA
600 12 48 0.6 HGTM12N60D1 HGTP12N60D1
24 96 0.6 HGTM24N60D1 HGTG24N60D1
32 200 0.8 HGTG32N60E2 HGTA32N60E2
1000 20 100 0.68 HGTG20N100D2
34 200 0.87 HGTG34N100E2
1200 20 100 1.00 HGTG20N120E2
30 200 0.75 HGTG30N120D2

SHADING indicates DEVELOPMENTAL PRODUCTS

NOTES:

1. lcgo = Maximum continuous current rating at T¢ = +90°C.

2. lgy = maximum pulsed current rating.

3. t measured at T = +150°C.

(psnupuo) apiny) Uuoijosjag




HARRIS IGBT'S WITH AN INTEGRAL REVERSE DIODE

Selection Guide

G
O
Il
S e
MAXIMUM RATINGS
BVces Icso lem &
) (A) (A) (us) TO-220AB TO-218AC TO-247
400 6 75 1.0 HGTP6N40E1D
10 12 1.2 HGTP10N40F1D
10 175 1.0 HGTP10N40E1D
0.5 HGTP10N40C1D
12 175 1.0 HGTH12N40E1D
0.5 HGTH12N40C1D
20 35 1.0 HGTH20N40E1D
0.5 HGTH20N40C1D
500 6 75 1.0 HGTP6N5S0E1D
10 12 12 HGTP10N50F1D
10 17.5 1.0 HGTP10N50E1D
0.5 HGTP10N50C1D
12 175 1.0 HGTH12N50E1D
0.5 HGTH12N50C1D
20 35 1.0 HGTH20N50E1D
0.5 HGTH20N50C1D HGTG20N50C1D
600 12 48 0.6 HGTG12N60D1D
24 96 0.6 HGTG24N60D1D

HARRIS IGBT'S WITH INTEGRAL CURRENT SENSING

MAXIMUM RATINGS

BVces Icso Icm %
(\2] (A) (A) (us) TS-001AA (5 LEAD TO-220 )
600 12 40 1.0 HGTB12N60D1C
NOTES:

1. logo = maximum continuous current rating at Tg = +90°C.
2. gy = maximum puised current rating.
3. t measured at Tg = +150°C.
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% HARRIS HGTD6N40E1, HGTD6N40E1S
semtconpuvereor  HGTD6N50E1, HGTD6N50E1S

December 1993 GA, 400V and 500V N-Channel IGBTs
Features Packages
HGTD6N40E1, HGTDEN50E1
* 6 Amp, 400 and 500 Volt JEDEC TO-251AA
. VCE(ON) 2.5V Max. TOP VIEW
. TFALL 1.0[.13
COLLECTOR _,__ ~——— EMITIER
* Low On-State Voltage (FLANGE) -~——————> COLLECTOR
¢ Fast Switching Speeds GATE
¢ High Input Impedance
. s HGTD6N4OE1S, HGTD6N50E1S

Applications JEDEC TO-252AA
« Power Supplies TOP VIEW
¢ Motor Drives [ EMITTER

COLLECTOR ___| b
¢ Protective Circuits (FLANGE)

[ GATE

Description

The HGTD6N40E1, HGTDEN40E1S, HGTD6NSOE1, and ; ;
HGTD6NSOE1S are n-channel enhancement-mode | Te€rminal Diagram
insulated gate bip'ola.r trz.ansistors. (IGBTs) designed fqr high N-CHANNEL ENHANCEMENT MODE

voltage, low on-dissipation applications such as switching

regulators and motor drivers. These types can be operated S
directly from low power integrated circuits.

The HGTD6N40E1 and the HGTD6ENS0E1 are supplied in
the JEDEC TO-251AA plastic package. The HGTDEN40E1S G
and the HGTD6NSOE1S are supplied in the JEDEC TO-
252AA surface-mount plastic package.

IGBTs

Absolute Maximum Ratings (T = +25°C), Unless Otherwise Specified
HGTD6N40E1 HGTD6NSOE1

HGTD6N4OE1S  HGTD6ENS0E1S  UNITS
Collector-Emitter Voltage . . ... ... oo e Vces 400 500 v
Collector-Gate Voltage Rge = 1MQ . ... ... Vear 400 500 Vv
Gate-Emitter Voltage . .......cooiiiiie i e Vae 120 120 v
Collector Current Continuous at Tc=+25°C . .....o.vueiiiiiiiniininninnenn, lcos 75 7.5 A
atTe=+490°C ... ..ot lceo 6.0 6.0 A
Power Dissipation Total at Tg=+25°C . ......c.iiiiniiiiiniiniieinnennnnnn Pp 60 60 w
Power Dissipation Derating T > +25°C. .. tiiiiiiiii it it ennens 0.48 0.48 WrC
Operating and Storage Junction Temperature Range ..................... TpTste  -55to0 +150 -55 to +150 °c
HARRIS SEMICONDUCTOR IGBT PRODUCT IS COVERED BY ONE OR MORE OF THE FOLLOWING U.S. PATENTS:
4,364,073 4,417,385 4,430,792 4,443,931 4,466,176 4,516,143 4,532,534 4,567,641
4,587,713 4,598,461 4,605,948 4,618,872 4,620,211 4,631,564 4,639,754 4,639,762
4,641,162 4,644,637 4,682,195 4,684,413 4,694,313 4,717,679 4,743,952 4,783,690
4,794,432 4,801,986 4,803,533 4,809,045 4,809,047 4,810,665 4,823,176 4,837,606
4,860,080 4,883,767 4,888,627 4,890,143 4,901,127 4,904,609 4,933,740 4,963,951
4,969,027
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. File Number 2413.2
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Specifications HGTD6N40E1, HGTD6N40E1S, HGTD6N50E1, HGTD6N50E1S

Electrical Specifications T¢ =+25°C, Unless Otherwise Specified

LIMITS
HGTD6EN40E1 HGTD6NSOE1
HGTDEN40OE1S | HGTD6NS0E1S
PARAMETERS SYMBOL TEST CONDITIONS MIN MAX MIN MAX | UNITS
Collector-Emitter Breakdown BVeegs | lc =250pA, Vge = 0V 400 - 500 - \
Voltage
Gate Threshold Voltage VGE(TH) VGE =Ver o= imA 2.0 4.5 2.0 4.5 v
Zero Gate Voltage Collector lces Ty =+150°C, Vg = 400V - 250 - - pA
Current T, = +150°C, Vg = 500V X . . 250 | pA
Gate-Emitter Leakage Current laes Vge = 20V, Vg = 0V - 100 - 100 nA
Collector-Emitter On-Voltage Vegony | Tu=+150°C, Ig = 3A, Vgg = 10V - 29 - 29 v
Ty =+150°C, Ic = 3A, Vge = 15V - 2.5 - 2.5 v
T, =+25°C, Ic = 3A, Vgg = 10V - 25 - 25 v
TJ = +25°C, |c = 3A, VGE =15V - 24 - 2.4 v
Gate-Emitter Plateau Voltage Vgep lc=3A, Vgg = 10V 6.5 (typ) v
On-State Gate Charge Qaon) lc =3A, Vgg = 10V 6.9 (typ) nC
Turn-On Delay Time toon) Resistive Load, Ic = 3A, 90 (typ) ns
- Ve = 400V, R = 133Q,
Rise Time " | 7,=+150°C, Vge = 10V, 32 (typ) ns
Turn-Off Delay Time toorr) | Rea=25Q 24 (typ) ns
Fall Time te 1100 (typ) ns
Turn-Off Energy Loss Per Cycle Worr 0.29 (typ) mJ
(Off Switching Dissipation =
Worr x Frequency)
Turn-Off Delay Time tooFF) Inductive Load (See Figure 11), - 190 - 190 ns
Ic =3A, Veg(cLpy =400V, Ry = 1330,
Fall Time W | LU=50pH, T, = +150°C, Vgg =10V, |~ ! - ! Ks
Turn-Off Energy Loss Per Cycle Worr Rg =25Q - 0.43 - 0.43 mJ
(Off Switching Dissipation =
Worr x Frequency)
Thermal Resistance Junction-to- Rayc - 2.08 - 2.08 °cw
Case (IGBT)

Typical Performance Cilrves

75 75
- PULSE TEST, Vg = 10V — Vag = 15V PULSE DURATION = 250us
< <
= PULSE DURATION = 250y / s DUTY CYCLE < 0.5%, Tlc =425°C
. Z 6.0 -
§ 60fDUTYCYCLE<2% g , Vog = 10V Vg =75V
[ o
3 3 -
c 45 o« 45 Vae=7.0V |
E £ / -
LE:' s Vg = 6.5V
wooa0 B 30 '
e e Vgg = 6.0V
(3] (4] 2
= T Te= +150°C 15 2 Vag = 5.5V —
8 Te=425% vglg = 5.0V
3 o0 ' ! L%
0 2 4 6 8 10 ) 2 4 6 ]

Vge, GATE-TO-EMITTER VOLTAGE (V)

FIGURE 1. TYPICAL TRANSFER CHARACTERISTICS

Vce, COLLECTOR-TO-EMITTER VOLTAGE (V)

FIGURE 2. TYPICAL SATURATION CHARACTERISTICS

10
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HGTD6N40E1, HGTD6N40E1S, HGTD6N50E1, HGTD6N50E1S

Typical Performance Curves (Continued)

T, = +150°C | |

S 4 Vge =10V
¢
3 s
z Ve
g Vge = 15V
c 2 /
£ 1
[
¥
>

0

1 10
Icg, COLLECTOR-EMITTER CURRENT (A)

FIGURE3. SATURATION VOLTAGEvs COLLECTOR-EMITTER
CURRENT (TYPICAL)

f=1MHz

400

300

200 ciss
\\ coss

100

P

C, CAPACITANCE (pF)

S—

0 CRSS t ——

0 5 10 15 20 25
Vcg, COLLECTOR-TO-EMITTER VOLTAGE (V)

FIGURE 5. CAPACITANCE vs COLLECTOR-TO-EMITTER
VOLTAGE (TYPICAL)

15

Ty=+1 50°C, Ve = 10V
Rg =25Q, L = 50pH

1.0 \
\

\

Ve = 400V

0.5

ty, FALL TIME (us)

0.0

1 10
Ice, COLLECTOR-EMITTER CURRENT (A)

FIGURE 7. FALL TIME vs COLLECTOR-TO-EMITTER CURRENT
(TYPICAL)

12
= 10
<
: \
E . \‘ Vg =15V
-3 T —
g \
o —
ac 6 |——— Vge=10V
<]
-
5 \
44 N
o
[3)
8 2
8
0
+25 +50 +75 +100 +125 +150

Tc, CASE TEMPERATURE (°C)

FIGURE 4. DC COLLECTOR CURRENT vs CASE
TEMPERATURE

03

Ty +150°C, Vgg = 15V, Rg = 500,
Vce = 400V, L = 50pH

0.2

0.1

toorry, TURN-OFF DELAY (us)

0.0

1 10
Ice, COLLECTOR-EMITTER CURRENT (A)

FIGURE 6. TURN-OFF DELAY vs COLLECTOR-TO-EMITTER
CURRENT (TYPICAL)

10

Ty = +150°C, Vgg = 10V
Rg = 25Q, L = 50uH

VcE = 400V
1.0 =

A — VG = 200V

Worr, TURN-OFF SWITCHING LOSS (mJ)

/
0.1 /

1 10
Ice, COLLECTOR-EMITTER CURRENT (A)

FIGURE 8. TURN-OFF SWITCHING LOSS vs COLLECTOR-
EMITTER CURRENT (TYPICAL)

IGBTs



HGTD6N40E1, HGTD6N40E1S, HGTD6N50E1, HGTD6N50E1S

Typical Performance Curves (Continued)

1000 =—r—r—r 500 10
) Ty = +150°C, T = +100°C, Vgg = 10V GATE- R =166.7Q
5 EMITTER \ I =0.18mA
S [RarmarTesw e § [ \lvermse /777 \ieow
g | | G 475 b \Vec= 4 ™ IVec= e
u 5 BVces BVces g‘
g 100 = Vce = 200V =5 <3 \ | 5
€ — - Y = s 3
4 Vee =400V — TN E \\ * 0.75BVces 0.75 BVcgs- =
E ‘\\\>] w += 0.50 BVcgg 0.50 BVcgg = E
& 10 § \ 0.25 BVces 0.25 BVors | “ A
8 tmax = (Pp - PcYW, g '* \ I E
= max = (Pp - OFF -
| [

g Pp = ALLOWABLE DISSIPATION 3 \ O L NTTER “ \ |i
g Pc = CONDUCTION DISSIPATION i o d e 0 >
= 1 1 L ' >8 IG(REF) IG(REF)
$ 1 10 207 TIME (us) 80—~

Ice» COLLECTOR-EMITTER CURRENT (A) G(ACT) GACT)
FIGURE9. MAXIMUM OPERATING FREQUENCY vs COLLECTOR  FIGURE 10. NORMALIZED SWITCHING WAVEFORMS AT

CURRENT AND VOLTAGE (TYPICAL) CONSTANT GATE CURRENT
Test Circuit
Ry
1/Rg = 1/RgeN + 1/Rge L’_

<P
< Rgg = 50Q
<

e ssssesssassqy

FIGURE 11. INDUCTIVE SWITCHING TEST CIRCUIT
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% HARRIS HGTD10N40F1, HGTD10N40F1S
semtconpuveteoR  HGTD10N50F1, HGTD10N50F1S

December 1993 10A, 400V and 500V N-Channel IGBTs
Features Packages
* 10 Amp, 400 and 500 Volt HGTD10N40F1, HGTD10NSO0F1
JEDEC TO-251AA
* Vce(on) 25V Max. TOP VIEW
e T 1.4ps
FALL T COLLECTOR ————> EMITTER
* Low On-State Voltage (FLANGE) ™ ~————— COLLECTOR
* Fast Switching Speeds GATE

¢ High Input Impedance

. . HGTD10N40F1S, HGTD10NS0F1S
Applications JEDEC TO-252AA
TOP VIEW

* Power Supplies [ [~ EMITTER

¢ Motor Drives COLLECTOR ___ | H

(FLANGE)
[~ GATE

* Protective Circuits

Description

The HGTD10N40F1, HGTD10N40F1S, HGTD10N5OF1,
and HGTD10N50F1S are n-channel enhancement-mode N-CHANNEL ENHANCEMENT MODE
insulated gate bipolar transistors (IGBTs) designed for high
voltage, low on-dissipation applications such as switching
regulators and motor drivers. These types can be operated
directly from low power integrated circuits.

The HGTD10N40F1 and the HGTD10N50F1 are supplied in G
the JEDEC TO-251AA plastic package. The HGTD10N40F1S
and the HGTD10ON50F1S are supplied in the JEDEC TO-
252AA surface-mount plastic package.

IGBTs

Terminal Diagram

[+

Absolute Maximum Ratings (T = +25°C), Unless Otherwise Specified

HGTD10N40F1 HGTD10NS0F1
HGTD10N40F1S HGTD10N50F1S UNITS

Collector-Emitter VOIAge . . . . oo cv vt iiie i iiii ittt iii e iane e 400 500 \
Collector-Gate Voltage Rge =IMQ . ... 400 500 v
Gate-EmitterVoltage . ........coiiiiii it 120 +20 \
Collector Current Continuous at T = +25°C 12 12 A
at T = +90°C 10 10 A
Power Dissipation Total at Tg=+25°C . ......oviueernnerenerrnnenneennnnns 75 75 w
Power Dissipation Derating Te> +25°C. ... ....ooiutiii i i enennens 0.6 0.6 wre
Operating and Storage Junction Temperature Range . .............c.c..u.. Ty Tstg  -55to +150 -565 to +150 °c

HARRIS SEMICONDUCTOR IGBT PRODUCT IS COVERED BY ONE OR MORE OF THE FOLLOWING U.S. PATENTS:

4,364,073 4,417,385 4,430,792 4,443,931 4,466,176 4,516,143 4,532,534 4,567,641
4,587,713 4,598,461 4,605,948 4,618,872 4,620,211 4,631,564 4,639,754 4,639,762
4,641,162 4,644,637 4,682,195 4,684,413 4,694,313 4,717,679 4,743,952 4,783,690
4,794,432 4,801,986 4,803,533 4,809,045 4,809,047 4,810,665 4,823,176 4,837,606
4,860,080 4,883,767 4,888,627 4,890,143 4,901,127 4,904,609 4,933,740 4,963,951
4,969,027

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handliing Procedures. File Number 2425.2
Copyright © Harris Corporation 1993 311



Specifications HGTD10N40F1, HGTD10N40F1S, HGTD10N50F1, HGTD10N50F1S

Electrical Specifications T = +25°C, Unless Otherwise Specified

LIMITS
HGTD10N40F1 HGTD10N50F1
HGTD10N40F1S | HGTD10N50F1S
PARAMETERS SYMBOL TEST CONDITIONS MIN MAX MIN MAX | UNITS
Collector-Emitter Breakdown BVces lc = 250pA, Vgg = 0V 400 - 500 - A
Voltage
Gate Threshold Voltage VGE(TH) VGE = VCE' lc =1mA 2.0 4.5 2.0 4.5 \
Zero Gate Voltage Collector lces Ty =+150°C, Vg = 400V - 250 - - pA
Current T, = +150°C, Vg = 500V - - - 250 BA
Gate-Emitter Leakage Current laes Vgg = 120V, Vgg =0V - 100 - 100 nA
Collector-Emitter On-Voltage ch(on) TJ =+150°C, |c =5A, Vgg = 10V - 25 - 25 \
Ty=+150°C, Ig = 5A, Vgg = 15V - 2.2 - 2.2 v
Ty=+25°C, Ic = 5A, Vgg = 10V - 25 - 25 v
TJ = +25°C, Ic =5A, VGE =15V - 22 - 2.2 \'
Gate-Emitter Plateau Voltage Vaep lc =5A, Vgg = 10V 5.3 (typ) \
On-State Gate Charge Qgony | lc=5A, Vge = 10V 13.4 (typ) nC
Turn-On Delay Time toon) Resistive Load, Ig = 5A, 45 (typ) ns
- Vce =400V, R, = 80Q,
Rise Time tal T, = +150°C, Vgg = 10V, 35 (typ) ns
Turn-Off Delay Time to(oFF) Rg =25Q 130 (typ) ns
Fall Time tr 1400 (typ) ns
Turn-Off Energy Loss Per Cycle Worr 0.64 (typ) mJ
(Off Switching Dissipation
= Woer X Frequency)
Turn-Off Delay Time to(oFF) Inductive Load (See Figure 11), - 375 - 375 ns
lc=5A, Veg(cLp) = 400V, R =800, - -
Fall Time te L=504H, T, = +150°C, Ve = 10V, 1200 1200 ns
Turn-Off Energy Loss Per Cycle Worr Rg =25Q - 1.2 - 1.2 mJ
(Off Switching Dissipation
=Worr X Frequency)
Thermal ResistanceJunction-to- Raic - 1.67 - 1.67 °CW
Case (IGBT) .
Typical Performance Curves
A I p———— s y .
~ yVeE = 2 =
£ 10 | PULSE DURATION = 25018 / z e Voe =10V Yoe oS
« DUTY CYCLE <2% E 8— U4 | PULSE DURATION = 250us
3 g > DUTY CYCLE < 0.5%
x 8 g Te=+25°C
IS Tc=55°C 3 et ==
E c= o s VaE =55V
i 6 —— Tc=+25°C E !
g g Vgg =5.0V
E Te = +150°C u 4
B o4 3 & !
‘8‘ s Vgg =4.5V
. g 2 f
_lﬂ:g / 8 Vge =4.0V
0 / 8o ]
0 2 4 6 8 10 -0 2 4 6 8 10

Ve, GATE-TO-EMITTER VOLTAGE (V)

FIGURE 1. TYPICAL TRANSFER CHARACTERISTICS

Vae, GATE-TO-EMITTER VOLTAGE (V)

FIGURE 2. TYPICAL SATURATION CHARACTERISTICS
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HGTD10N40F1, HGTD10N40F1S, HGTD10N50F1, HGTD10N50F1S

Typical Performance Curves (Continued)

4
I
TJI+150°C
o /
w Vae=10v f
2 /
2
4 2 V.
o
E /51 Vgg =15V
< A
g
% 1
z
=2
8
>
0
1 10 100

Icg, COLLECTOR-EMITTER CURRENT (A)
FIGURE3. SATURATIONVOLTAGE vs COLLECTOR-EMITTER

CURRENT (TYPICAL)
1000 I
t=1MHz
800
c
3
5\
2 s00
5
9 ciss
5 400
[3)
200
N coss
o LcnRss [ ——
) s 10 15 20 25

Vce, COLLECTOR-TO-EMITTER VOLTAGE (V)

FIGURE 5. CAPACITANCE vs COLLECTOR-TO-EMITTER

VOLTAGE (TYPICAL)
2 I 1 T TTThTT
T, = +150°C, Vgg = 10V
Rg =250, L = 50pH
£l \
w
2, L™
é ~.---~
g Vg = 400V
]
1 10 100

Icg, COLLECTOR-EMITTER CURRENT (A)

FIGURE 7. FALL TIME vs COLLECTOR-TO-EMITTER CURRENT
(TYPICAL)

18

16

14

:: \\\‘
. vGE-wv\\\
6 \

Icg, DC COLLECTOR CURRENT (A)

+25 +50 +75 +100 +125 +150
Tc, CASE TEMPERATURE (°C)

FIGURE 4. DC COLLECTOR CURRENT vs CASE
TEMPERATURE

05
T, +150°C, Vg = 400V

L= 50uH

Vge = 15V, Rg = 50Q /

[~ Vgg=10V,Rg=50Q /|
Vge = 15V, Rg = 25Q
— Vgg =10V, Rg = 25Q

tooFFy, TURN-OFF DELAY (s)
o o
(2] &

o
(9]

o
o

0.0

Icg, COLLECTOR-EMITTER CURRENT (A)

FIGURE 6. TURN-OFF DELAY vs COLLECTOR-TO-EMITTER
CURRENT (TYPICAL)

10

T
T ) S

— T, =+150°C, Vg = 10V
[ Rg=25Q,L=50uH

VCE =400V

A

1.0

/
/

1 10 100
Icg, COLLECTOR-EMITTER CURRENT (A)

Worr, TURN-OFF SWITCHING LOSS (mJ)

0.1

FIGURE 8. TURN-OFF SWITCHING LOSS vs COLLECTOR-
EMITTER CURRENT (TYPICAL)
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HGTD10N40F1, HGTD10N40F1S, HGTD10N50F1, HGTD10N50F1S

Typical Performance Curves (Continued)

NOTE:

Pp = ALLOWABLE DISSIPATION Pc = CONDUCTION DISSIPATION

F1000 ——

Ty = +150°C, Tg = +100°C, Vgg = 10V =

Rg =250, PT = 75W, L = 50uH
.

1 11 1

"), Vcg =200V P
fmax: = 0.0SRD(O':F”

1

S i l| ~ tmaxz = (Pp - Pc)Worr

[ VcEe = 400V N
] | q

"
10

1
1 4

fop, MAXIMUM OPERATING FREQUENCY (K

1 10
Ice; COLLECTOR-EMITTER CURRENT (A)

100

FIGURE9. MAXIMUM OPERATING FREQUENCY vs COLLECTOR

CURRENT AND VOLTAGE (TYPICAL)

1 0.33mA

s VOLTAGE “n . 1 ov"'l

w 75 b~ Vee = BVces GE

g \ V ] \Vcc =BVces
[+ 3 1

> L

p :

w

E 250 :

s E

l{‘ N : T /

] \0.75 BVces 0.75BVces /

§ 125 \ 050 BVces  0.50 BVced

8 0.25BVcgs 0.25 BVceg

> \ COLLECTOR-EMITTER VOLTAGE

8 0 | I 1 |

>

lG(RE! la(RE
20 250 TIME (us) 80—
lg(acn) la(acm
FIGURE 10. NORMALIZED SWITCHING WAVEFORMS AT
CONSTANT GATE CURRENT

10

Ve, GATE-EMITTER VOLTAGE (V)

Test Circuit

1/Rg = 1RgeN + 1/Rge

FIGURE 11. INDUCTIVE SWITCHING TEST CIRCUIT
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HGTH12N40C1, 40E1, 50C1, 50E1
% mﬁ HGTM12N40C1, 40E1, 50C1, 50E1
HGTP10N40C1, 40E1, 50C1, 50E1

December 1993 10A, 12A, 400V and 500V N-Channel IGBTs
Features Packages
. HGTH-TYPES JEDEC TO-218AC
10A and 12A, 400V and 500V TOP VIEW
Vv 2.5V
* VCE(ON) COLLEGCETOR = =—=——=> EMITTER
¢ Ty 1us, 0.5u8 (FLA“ ) O F——— COLLECTOR
* Low On-State Voltage - GATE
* Fast Switching Speeds HGTP-TYPES JEDEC TO-220AB
¢ High Input Impedance TOP VIEW

OLLECTOR
¢ No Anti-Parallel Diode gLANGE) F————— EMITTER

Ol o == coLLecTor
-— )

Applications
HGTM-TYPES JEDEC TO-204AA
* Power Supplies TOP VIEW

* Motor Drives EMITTER /(CF?-LJ&EGCE];QR
¢ Protection Circuits 4 ® o
@

IGBTs

Description GATE

The HGTH12N40C1, HGTH12N40E1, HGTH12N50C1, HGTH12N50E1, ; :
HGTM12N40C1, HGTM12N40E1, HGTM12N50C1, HGTM12N50E1, Terminal Dlagram |
HGTP10N40C1, HGTP10N40E1, HGTP10NS0C1 and HGTP10NSOE1 N-CHANNEL ENHANCEMENT MODE

are n-channel enhancement-mode insulated gate bipolar transistors c
(IGBTSs) designed for high-voltage, low on-dissipation applications such as
switching regulators and motor drivers. These types can be operated
directly from low-power integrated circuits.

The HGTH-types are supplied in the JEDEC TO-218AC plastic pack-
age and the HGTP-types in the JEDEC TO-220AB plastic package.
The HGTM-types are supplied in the JEDEC TO-204AA steel package. E

Absolute Maximum Ratings (T = +25°C), Unless Otherwise Specified
HGTH12N40C1 HGTH12N50C1
HGTM12N40C1 HGTM12N50C1
HGTH12N40E1 HGTH12NS0E1 HGTP10N40C1 HGTP10N50C1
HGTM12N40E1 HGTM12NSOE1 HGTP1ON4OE1 HGTP1ONSOE1 UNITS

Collector-Emitter Voltage. . ..........ovvveveieennn 400 500 400 500 \'
Collector-Gate Voltage Rge =1MQ. ............... 400 500 400 500 v
Reverse Collector-Emitter Voltage ............ 15 15 -5 -5 v
-5
Gate-Emitter Voltage. . . .........oovvviiiiinnd +20 +20 +20 +20 v
Collector Current Continuous .................. e 12 12 10 10 A
Collector CurrentPulsed . ..................... . 175 175 175 175 A
Power Dissipation at T =+25°C ............... e 75 75 60 60 w
Power Dissipation Derating Above T¢ > +25°C 0.6 0.6 0.48 0.48 Wrc
Operating and Storage Junction Temperature Range ... T;, Tstqg  -55 to +150 -55 to +150 -55 to +150 -55 to +150 °c

HARRIS SEMICONDUCTOR IGBT PRODUCT IS COVERED BY ONE OR MORE OF THE FOLLOWING U.S. PATENTS:

4,364,073 4,417,385 4,430,792 4,443,931 4,466,176 4,516,143 4,532,534 4,567,641
4,587,713 4,598,461 4,605,948 4,618,872 4,620,211 4,631,564 4,639,754 4,639,762
4,641,162 4,644,637 4,682,195 4,684,413 4,694,313 4,717,679 4,743,952 4,783,690
4,794,432 4,801,986 4,803,533 4,809,045 4,809,047 4,810,665 4,823,176 4,837,606
4,860,080 4,883,767 4,888,627 4,890,143 4,901,127 4,904,609 4,933,740 4,963,951

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. File Number 1 697_2
Copyright © Harris Corporation 1993 3.15



HGTH12N40C1, 40E1, 50C1, 50E1, HGTM12N40C1, 40E1, 50C1, 50E1, HGTP10N40C1, 40E1, 50C1, 50E1

Electrical Specifications T¢ = +25°C, Unless Otherwise Specified

LIMITS
HGTH12N40C1, E1, | HGTH12N50CH1, E1,
HGTM12N40C1, E1 | HGTM12N50C1, E1,
HGTP10N40C1, E1 | HGTP10N50CH, E1
PARAMETERS SYMBOL TEST CONDITIONS MIN MAX MIN MAX UNITS
Collector-Emitter Breakdown BVces lc=1mA, Vge =0 400 - 500 - v
Voitage
Gate Threshold Voltage VGE(TH) Vae =Vee lc=1mA 2.0 4.5 2.0 4.5 v
3 (typ) 3 (typ)
Zero Gate Voltage Collector lces Vg =400V, T = +25°C - 250 - - HA
Current
VCE =500V, TC =+25°C - - - 250 M
Vce =400V, Te = +125°C - 1000 - - BA
VcE = 500V, Tg = +125°C - - - 1000 pA
Gate-Emitter Leakage Current laes Vge =120V, Veg =0 - 100 - 100 nA
Collector-Emitter on Voltage Veeon) | lc=10A, Vge = 10V - 2.5 - 25
Ic =17.5A, Vgg = 20V - 3.2 - 3.2 v
Gate-Emitter Plateau Voltage Vaep g =5A, Vgg = 10V - 6 (typ) - 6 (typ)
On-State Gate Charge Qgon) | lc=5A, Vee =10V - 19 (typ) - 19 (typ) nC
Turn-On Delay Time ‘D(ON)I 'C = 10A, VCE(CLP) = 300V, - 50 - 50 ns
- L =50pH, T; = +100°C,
Rise Time tal Vge = 10V, Rg = 50Q - 50 - 50 ns
Turn-Off Delay Time tD(OFF)l - 400 - 400 ns
Fall Time ta
40E1, 50E1 680 (typ) 1000 680 (typ) 1000 ns
40C1, 50C1 400 500 400 500 ns
Turn-Off Energy Loss per Cycle Worr Ic = 10A, Vcg(cLp) = 300V,
(Off Switching Dissipation = L = 50puH, Ty = +100°C,
Worr X Frequency) Vge = 10V, Rg = 50Q
40E1, 50E1 680 (typ) w
40CH1, 50C1 400 (typ) w
Thermal Resistance Rayc HGTH, HGTM - 1.67 - 1.67 °CW
Junction-to-Case
HGTP - 2.083 - 2.083 °Cw
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HGTH12N40C1, 40E1, 50C1, 50E1, HGTM12N40C1, 40E1, 50C1, 50E1, HGTP10N40C1, 40E1, 50C1, 50E1

Typical Performance Curves

20.0
Ve = 10V, Rgen = Rgg = 1000

-
P
n

s
N

-
o
o

125 =

10.0

75

5.0

Ice, COLLECTOR CURRENT (A)

25

"5 50 25 0 425 450 475 4100 4125 +150 4175
Tp, JUNCTION TEMPERATURE (°C)

FIGURE 1. MAX. SWITCHING CURRENT LEVEL. Rg = 50Q,
Vge = 0V ARE THE MIN. ALLOWABLE VALUES

Vge = Vcg, Ic=1mA
1.3

12

11 SN
1.0 S~

0.9 ~
\

0.8 ~

0.7

NORMALIZED GATE THRESHOLD VOLTAGE

-50 0 +50 +100 +150
T,, JUNCTION TEMPERATURE (°C)

FIGURE 3. TYPICAL NORMALIZED GATE THRESHOLD VOLT-
AGE vs JUNCTION TEMPERATURE

_ 175
3 PULSE TEST, Vcg = 10V
E PULSE DURATION = 80ys
i 15.0{ pyTY CYCLE = 0.5% MAX.
(4
3 125
8
5 100
w
=
g 75
w
E 5.0 =
+25°C -40°C
5 .5 AN L~
8 +125°C s
[} 25 5.0 75 10.0

Vge» GATE-TO-EMITTER VOLTAGE (V)
FIGURE 5. TYPICAL TRANSFER CHARACTERISTICS

g

RATED POWER DISSIPATION (%)
3 8

8

0 +25 +50 +75 +100 +125  +150
Tc, CASE TEMPERATURE (°C)

FIGURE 2. POWER DISSIPATION vs TEMPERATURE DERATING

CURVE
- Zgyct) = fit)Royc,
< D CURVES APPLY FOR POWER PULSE,
E TRAIN SHOWN READ TIME AT t1,
wa Typeax) - Tc = PpeakyZoscit)
=810
=3
&3
it
£1.0= D=02
e
g 5 H a
& oL il
&= = D=0.05
= =
T 1T SINGLE PULSE
0.01 T
0. 0.1 1.0 10 100 1000
t, TIME (ms)
FIGURE 4. NORMALIZED THERMAL RESPONSE CHARAC-
TERISTICS
T =+25°C
175 T —
_ Vge =20V \~//! //VGE'7V
.S: 150 F—{vge =10v 7 i
E Vge =8V T—J // Vge=6V
T 125 /— /
=
o /l // 7
g 10.0 / P
; //
3 78 Veg=5V |
3
- 5.0
¢ 4
25 Vae =4V 1
0 1 2 3 4 5

Vce, COLLECTOR-TO-EMITTER VOLTAGE (V)
FIGURE 6. TYPICAL SATURATION CHARACTERISTICS

3-17

IGBTs



HGTH12N40C1, 40E1, 50C1, 50E1, HGTM12N40C1, 40E1, 50C1, 50E1, HGTP10N40C1, 40E1, 50C1, 50E1

Typical Performance Curves (Continued)
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HGTH12N40C1, 40E1, 50C1, 50E1, HGTM12N40C1, 40E1, 50C1, 50E1, HGTP10N40C1, 40E1, 50C1, 50E1

Typical Performance Curves (Continued)
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HARRIS

SEMICONDUCTOR

HGTM12N60D1

December 1993 12A, 600V N-Channel IGBT
Features | Package
¢ 12 Amp, 600 Volt JEDEC TO-204AA
* Latch Free Operation BOTTOM VIEW
* Typical Fall Time <500ns
« High Input Impedance EMITTER COLLECTOR
« Low Conduction Loss (FLANGE)
Description
GATE

The IGBT is a MOS gated high voltage switching device combining
the best features of MOSFETSs and bipolar transistors. The device
has the high input impedance of a MOSFET and the low on-state
conduction loss of a bipolar transistor. The much lower on-state

voltage drop varies only moderately between +25°C and +150°C.

IGBTSs are ideal for many high voltage switching applications oper- Terminal Diagram

1. Repetitive Rating: Pulse width limited by maximum junction temperature.

ating at moderate frequencies where low conduction losses are N-CHANNEL ENHANCEMENT MODE
essential, such as: AC and DC motor controls, power supplies and
drivers for solenoids, relays and contactors. ¢
This type is supplied in the JEDEC TO-204AA package.
G
E
Absolute Maximum Ratings (T¢ = +25°C), Unless Otherwise Specified
HGTM12N60D1 UNITS

Collector-Emitter Voltage . . ... ....oevniitiiiiiii it iiiiiiiiiineanad BVces 600 v
Collector-Gate Voltage Rge = TMQ . ... ..o iiiii it iiiiiiii i BVcar 600 v
Collector Current Continuous at Te=+25°C . ....ovitiiiiineiiiieirineennnnnns lc2s 21 A

at VGE =15VatTg= 490°C L. lcso 12 A
Collector Current Pulsed (NOte 1) . ...coitiiiiitittintennrnnrnnrnnneeaenanens (] 48 A
Gate-Emitter Voltage Continuous. . . .....oouiitiiiiiiiiiiiiiiiineiiinnnens Vaes 125 v
Switching Safe Operating Area at Ty=+150°C . ... ....oveiiivieneneraeannnnns SSOA 30A at 0.8 BV¢es -
Power Dissipation Total @t Tc=+25°C .. ...vuvinernerinneeeersnennenenanansnd Pp 75 w
Power Dissipation Derating Tg > +25°C. ..o . vvvetneieiennrnnenerrirereneenennns 0.6 wrc
Operating and Storage Junction Temperature Range . ............c.cvuevuen.n. Ty Tsta -55 to +150 °c
Maximum Lead Temperature for Soldering . ...........ccoviiiiiiiiiiniininennen, T 260 °Cc
NOTE:

HARRIS SEMICONDUCTOR IGBT PRODUCT IS COVERED BY ONE OR MORE OF THE FOLLOWING U.S. PATENTS:

4,364,073 4,417,385 4,430,792 4,443,931 4,466,176 4,516,143 4,532,534 4,567,641
4,587,713 4,598,461 4,605,948 4,618,872 4,620,211 4,631,564 4,639,754 4,639,762
4,641,162 4,644,637 4,682,195 4,684,413 4,694,313 4,717,679 4,743,952 4,783,690
4,794,432 4,801,986 4,803,533 4,809,045 4,809,047 4,810,665 4,823,176 4,837,606
4,860,080 4,883,767 4,888,627 4,890,143 4,901,127 4,904,609 4,933,740 4,963,951
4,969,027

CAUTION: These devices are sensitive to electrostatic discharge. Users should foliow proper |.C. Handling Procedures. File Number 2829_2

Copyright © Harris Corporation 1993
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Specifications HGTM12N60D1

Electrical Specifications T = +25°C, Unless Otherwise Specified

LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS

Collector-Emitter Breakdown Voltage BVces lc = 250pA, Vgg = 0V 600 - - \'
Collector-Emitter Leakage Voltage lces Vee =BVees To=+25°C - - 1.0 pA

Veg = 0.8 BVeeg T =+125°C - - 4.0 mA
Collector-Emitter Saturation Voltage Vce(san Ic = lcgo Ve = 15V | Tg=+25°C - 1.9 25 A

To=+125°C - 2.1 27 \"

Gate-Emitter Threshold Voltage VGE(TH) Ic = 250pA, Vcg = Vgg, Te= +25°C 3.0 4.5 6.0 v
Gate-Emitter Leakage Current lges Vgg = 120V - - 1500 nA
Gate-Emitter Plateau Voltage Vaep Ig = lcgos Ve = 0.5 BVees - 7.2 - \
On-State Gate Charge Qgon) lg = lcgor Vgg = 15V - 45 60 nC

Vee = 0.5 BVces

Vgg = 20V - 70 90 nC

Current Turn-On Delay Time toony L =500pH, Ig = Iggo, Rg =25V, - 100 - ns

Ve = 15V, T, = +150°C, 2
Current Rise Time tai Vee = 0.8 BVges - 150 - ns 8
Current Turn-Off tooFR) - 430 600 ns -
Current Fall Time tg - 430 600 ns
Turn-Off Energy (Note 1) Worr - 1.8 - mJ
Thermal Resistance Rasc - - 1.67 °CwW

NOTE:

1. Turn-off Energy Loss (Wqgr) is defined as the integral of the instantaneous power loss starting at the trailing edge of the input pulse and
ending at the point where the collector current equals zero (Icg = 0A). The HGTM12N60D1 was tested per JEDEC standard No. 24-1
Method for Measurement of Power Device Turn-off Switching Loss. This test method produces the true total Turn-off Energy Loss.

Typical Performance Curves
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HGTM12N60D1

Typical Performance Curves (continued)
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