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POWER MOSFET PRODUCTS

This MOSFET Databook offers an extensive line of power MOSFET products for use
in a wide range of consumer, industrial and high-reliability applications. This
databook contains detailed technical information on the broad line of MOSFETSs,
including standard power MOSFETSs (the popular RF-series types, the IRF-series of
industry replacement types, and JEDEC types), MegaFETs, logic-level power MOS-
FETs (L2FETs), ruggedized power MOSFETs, advanced discrete, high-reliability and
radiation-hardened power MOSFETs.

Separate data sections provide definitive ratings and characteristics for each major
category of devices. Data pages for individual devices are organized in numeric/
alphanumeric sequence for each section. Because some devices are grouped
together to show similarity of function or data, some individual types numbers may
be out of sequence. If you have difficulty finding a type number, check the General
Information Index, Section 1.

It is our intention to provide you with the most up-to-date information on Power MOS-
FET 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 14 for Information Available on AnswerFAX
Phone: (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.
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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 CostaMesa ...........coovvvviinnn. 714-433-0600

SanJose ...l 408-985-7322
FLORIDA PamBay .............coiiiiiaa.. 407-729-4984
GEORGIA Duluth........ ..ot 404-476-2035
ILLINOIS Schaumburg.......... ... .ol 708-240-3480
INDIANA Carmel ...t 317-843-5180
MASSACHUSETTS Burlington.................. ... L 617-221-1850
NEW JERSEY Voorhees ............coviviiiiinn.. 609-751-3425
NEW YORK Hauppauge............... ... ... .. 516-342-0291

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

INTERNATIONAL

FRANCE Paris.........cooiiiiiiiiiii, 33-1-346-54046
GERMANY Munich....... ..., 49-89-63813-0
HONG KONG Kowloon.........coovviiiiinnnnnne, 852-723-6339
ITALY Milano..........coiiiiiiiii 39-2-262-0761
JAPAN TOKYO .o 81-3-3265-7571
KOREA Seoul ... 82-2-551-0931
SINGAPORE SiNgapore. .......oiiiii i 65-291-0203
TAIWAN Taipei ..o 886-2-716-9310
UNITED KINGDOM Camberley . ...........coiiini. 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
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IRF730
IRF730R
IRF731
IRF731R
IRF732
IRF732R
IRF733

IRF733R

IRF740
IRF740R
IRF741

* R Suffix Types Only

ALPHA NUMERIC PRODUCT INDEX (continueq)

N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*

N-Channel Power MOSFETSs Avalanche Energy Rated .
N-Channel Power MOSFETSs Avalanche Energy Rated .
N-Channel Power MOSFETSs Avalanche Energy Rated .
N-Channel Power MOSFETs Avalanche Energy Rated .

N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*

N-Channel Power MOSFETs Avalanche Energy Rated .
N-Channel Power MOSFETs Avalanche Energy Rated .
N-Channel Power MOSFETSs Avalanche Energy Rated .
N-Channel Power MOSFETSs Avalanche Energy Rated .

N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETS Avalanche Energy Rated*
N-Channel Power MOSFETS Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
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IRF741R
IRF742
IRF742R
IRF743
IRF743R
IRF820
IRF820R
IRF821
IRF821R
IRF822
IRF822R
IRF823R
IRF823R
IRF830
IRF830R
IRF831
IRF831R
IRF832
IRF832R
IRF833
IRF833R
IRF840
IRF840R
IRF841
IRF841R
IRF842
IRF842R
IRF843
IRF843R
IRF9130
IRF9131
IRF9132
IRF9133
IRF9140
IRF9141
IRF9142
IRF9143
IRF9150
IRF9151
IRF9230
IRF9231
IRF9232
IRF9233
IRF9240
IRF9241
IRF9242
IRF9243
IRF8510
IRF9511
IRF9512

* R Suffix Types Only

ALPHA NUMERIC PRODUCT INDEX (continued)

N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated” .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
Avalanche-Energy-Rated P-Channel Power MOSFETS . . ...........ovviinenennn.
Avalanche-Energy-Rated P-Channel Power MOSFETS . . .........ccvvvviennnnn..
Avalanche-Energy-Rated P-Channel Power MOSFETS . ..............covuunn...
Avalanche-Energy-Rated P-Channel Power MOSFETS . ...........ccovvivnann...
Avalanche-Energy-Rated P-Channel Power MOSFETS .. ............coinennn...
Avalanche-Energy-Rated P-Channel Power MOSFETS . . ................oii....
Avalanche-Energy-Rated P-Channel Power MOSFETS .. .........cooviiiiennn. .
Avalanche-Energy-Rated P-Channel Power MOSFETS . ... ........oviviiinnnn..
Avalanche-Energy-Rated P-Channel Power MOSFETS . . ...............couiuu..
Avalanche-Energy-Rated P-Channel Power MOSFETS . . .........ovvuiinnnn...
Avalanche-Energy-Rated P-Channel Power MOSFETS . . .............ooiiin....
Avalanche-Energy-Rated P-Channel Power MOSFETS . ... ...,
Avalanche-Energy-Rated P-Channel Power MOSFETS . . .............coiiinnn...
Avalanche-Energy-Rated P-Channel Power MOSFETS . . ...........coovviiina...
Avalanche-Energy-Rated P-Channel Power MOSFETS . . ...........ccoiveee....
Avalanche-Energy-Rated P-Channel Power MOSFETs . . ...... ..o,
Avalanche-Energy-Rated P-Channel Power MOSFETS . . .............oivivnnnn..
Avalanche-Energy-Rated P-Channel Power MOSFETS . ...........ccovvvneennn...
Avalanche-Energy-Rated P-Channel Power MOSFETS . . ................ovunn..
Avalanche-Energy-Rated P-Channel Power MOSFETS . . ............ovvvienunn..
Avalanche-Energy-Rated P-Channel Power MOSFETS . ..............covvevnnn..
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IRF9513
IRF9520
IRF9521
IRF9522
IRF9523
IRF9530
IRF9531
IRF9532
IRF9533
IRF9540
IRF9541
IRF9542
IRF9543
IRF9620
IRF9621
IRF9622
IRF9623
IRF9630
IRF9631
IRF9632
IRF9633
IRF9640
IRF9641
IRF9642
IRF9643
IRFAC40R
IRFAC42R
IRFBC40R
IRFBC42R
IRFD110
IRFD110R
IRFD111
IRFD111R
IRFD112
IRFD112R
IRFD113
IRFD113R
IRFD120
IRFD120R
IRFD121
IRFD121R
IRFD122
IRFD122R
IRFD123
IRFD123R
IRFD1Z0
IRFD1Z1
IRFD1Z2
IRFD1Z3
IRFD210

* R Suffix Types Only

ALPHA NUMERIC PRODUCT INDEX (continued)

Avalanche-Energy-Rated P-Channel Power MOSFETS .. ...............ooiu....
Avalanche-Energy-Rated P-Channel Power MOSFETS . . .. ..........coiiii....
Avalanche-Energy-Rated P-Channel Power MOSFETS .. ..............oooiio....
Avalanche-Energy-Rated P-Channel Power MOSFETS . . ..............ccviiinnn..
Avalanche-Energy-Rated P-Channel Power MOSFETS .. ............ooiiiiennn..
Avalanche-Energy-Rated P-Channel Power MOSFETS . .........................
Avalanche-Energy-Rated P-Channel Power MOSFETS .. ............coooiiii....
Avalanche-Energy-Rated P-Channel Power MOSFETSs . . ........................
Avalanche-Energy-Rated P-Channel Power MOSFETS .. .................. . ...,
Avalanche-Energy-Rated P-Channel Power MOSFETS . ............ccovnennnn.
Avalanche-Energy-Rated P-Channel Power MOSFETS . . ..........coovvian.n...
Avalanche-Energy-Rated P-Channel Power MOSFETS . .........................
Avalanche-Energy-Rated P-Channel Power MOSFETs . . .............cooivunnn..
Avalanche-Energy-Rated P-Channel Power MOSFETS . . ..............c.0ovuunn..
Avalanche-Energy-Rated P-Channel Power MOSFETS .. ...............ooo.a...
Avalanche-Energy-Rated P-Channel Power MOSFETs . . ........................
Avalanche-Energy-Rated P-Channel Power MOSFETS . . ...............oiiii...
Avalanche-Energy-Rated P-Channel Power MOSFETS . . .............civiuunnn..
Avalanche-Energy-Rated P-Channel Power MOSFETS . . ..........coovvvvnnnn...
Avalanche-Energy-Rated P-Channel Power MOSFETS . . ..........coviinnin....
Avalanche-Energy-Rated P-Channel Power MOSFETS .. .............civinnnnn..
Avalanche-Energy-Rated P-Channel Power MOSFETS .. ..........covvvunnenn...
Avalanche-Energy-Rated P-Channel Power MOSFETS . . ...........cooviiiua....
Avalanche-Energy-Rated P-Channel Power MOSFETs . ................ooiin...
Avalanche-Energy-Rated P-Channel Power MOSFETS . . .............ccoviuunnn..
N-Channel Power MOSFETs Avalanche EnergyRated . . ........................
N-Channel Power MOSFETs Avalanche EnergyRated .. ........................
N-Channel Power MOSFETs Avalanche EnergyRated . .........................
N-Channel Power MOSFETs Avalanche EnergyRated . .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* . ........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Power MOSFETSs Avalanche Energy Rated* .........................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
N-Channel Enhancement-Mode Power Field-Effect Transistors . . ..................
N-Channel Enhancement-Mode Power Field-Effect Transistors . .. .................
N-Channel Enhancement-Mode Power Field-Effect Transistors. .. .................
N-Channel Enhancement-Mode Power Field-Effect Transistors. .. .................
N-Channel Power MOSFETs Avalanche Energy Rated* .........................
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IRFD210R
IRFD211
IRFD211R
IRFD212
IRFD212R
IRFD213
IRFD213R
IRFD220
IRFD220R
IRFD221
IRFD221R
IRFD222
IRFD222R
IRFD223
IRFD223R
IRFD2Z0
IRFD2Z1
IRFD2Z2
IRFD2Z3
IRFD310
IRFD310R
IRFD311
IRFD311R
IRFD312
IRFD312R
IRFD313
IRFD313R
IRFD320
IRFD320R
IRFD321
IRFD321R
IRFD322
IRFD322R
IRFD323
IRFD323R
IRFD9110
IRFD9113
IRFD9120
IRFD9123
IRFD9220
IRFD9223
IRFF110
IRFF110R
IRFF111
IRFF111R
IRFF112
IRFF112R
IRFF113
IRFF113R
IRFF120

* R Suffix Types Only

ALPHA NUMERIC PRODUCT INDEX (continued)

N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated"
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*

N-Channel Enhancement-Mode Power Field-Effect Transistors . ... ................
N-Channel Enhancement-Mode Power Field-Effect Transistors . .. .. ...............
N-Channel Enhancement-Mode Power Field-Effect Transistors. .. .................
N-Channel Enhancement-Mode Power Field-Effect Transistors . .. .................

N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
Avalanche-Energy-Rated P-Channel Power MOSFETs
Avalanche-Energy-Rated P-Channel Power MOSFETs
Avalanche-Energy-Rated P-Channel Power MOSFETs
Avalanche-Energy-Rated P-Channel Power MOSFETs
Avalanche-Energy-Rated P-Channel Power MOSFETs
Avalanche-Energy-Rated P-Channel Power MOSFETs
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated”
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IRFF120R
IRFF121
IRFF121R
IRFF122
IRFF122R
IRFF123
IRFF123R
IRFF130
IRFF130R
IRFF131
IRFF131R
IRFF132
IRFF132R
IRFF133
IRFF133R
IRFF210
IRFF210R
IRFF211
IRFF211R
IRFF212
IRFF212R
IRFF213
IRFF213R
IRFF220
IRFF220R
IRFF221
IRFF221R
IRFF222
IRFF222R
IRFF223
IRFF223R
IRFF230
IRFF230R
IRFF231
IRFF231R
IRFF232
IRFF232R
IRFF233
IRFF233R
IRFF310
IRFF310R
IRFF311
IRFF311R
IRFF312
IRFF312R
IRFF313
IRFF313R
IRFF320
IRFF320R
IRFF321

* R Suffix Types Only

ALPHA NUMER'C PRODUCT lNDEX (Continued)

N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETSs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
N-Channel Power MOSFETs Avalanche Energy Rated*
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IRFF321R
IRFF322
IRFF322R
IRFF323
IRFF323R
IRFF330
IRFF330R
IRFF331
IRFF331R
IRFF332
IRFF332R
IRFF333
IRFF333R
IRFF420
IRFF420R
IRFF421
IRFF421R
IRFF422
IRFF422R
IRFF423
IRFF423R
IRFF430
IRFF430R
IRFF431
IRFF431R
IRFF432
IRFF432R
IRFF433
IRFF433R
IRFF9120
IRFF9121
IRFF9122
IRFF9123
IRFF9130
IRFF9131
IRFF9132
IRFF9133
IRFF9220
IRFF9221
IRFF9222
IRFF9223
IRFF9230
IRFF9231
IRFF9232
IRFF9233
IRFP140R
IRFP141R
IRFP142R
IRFP143R
IRFP150

* R Suffix Types Only

ALPHA NUMERIC PRODUCT INDEX (continued)

PAGE
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-458
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-458
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-458
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-458
N-Channel Power MOSFETSs Avalanche Energy Rated* ......................... 4-458
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-463
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-463
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-463
N-Channel Power MOSFETs Avalanche Energy Rated” ......................... 4-463
N-Channel Power MOSFETSs Avalanche Energy Rated* ......................... 4-463
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-463
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-463
N-Channel Power MOSFETSs Avalanche Energy Rated” ......................... 4-463
N-Channel Power MOSFETSs Avalanche Energy Rated* ......................... 4-468
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-468
N-Channel Power MOSFETSs Avalanche Energy Rated* ......................... 4-468
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-468
N-Channel Power MOSFETSs Avalanche Energy Rated* ......................... 4-468
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-468
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-468
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-468
N-Channel Power MOSFETSs Avalanche Energy Rated* ......................... 4-473
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-473
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-473
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-473
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-473
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-473
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-473
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-473
Avalanche-Energy-Rated P-Channel Power MOSFETS . ..............coiiuian. 5-110
Avalanche-Energy-Rated P-Channel Power MOSFETS . . .............cooivinnnn. 5-110
Avalanche-Energy-Rated P-Channel Power MOSFETS . .................oooiuut. 5-110
Avalanche-Energy-Rated P-Channel Power MOSFETS . ...............ooovii.t. 5-110
Avalanche Energy-Rated P-Channel Power MOSFETS . . ... ..................... 5-115
Avalanche Energy-Rated P-Channel Power MOSFETs . .............. ... .. ..., 5-115
Avalanche Energy-Rated P-Channel Power MOSFETS . ..........c.oovueenennn... 5-115
Avalanche Energy-Rated P-Channel Power MOSFETS .................cooiiut. 5-115
Avalanche Energy-Rated P-Channel Power MOSFETS .......................... 5-120
Avalanche Energy-Fiated P-Channel Power MOSFETs . ..................oont. 5-120
Avalanche Energy-Rated P-Channel Power MOSFETS . ......................... 5-120
Avalanche Energy-Rated P-Channel Power MOSFETs .......................... 5-120
Avalanche Energy-Rated P-Channel Power MOSFETSs .. .................c.... 5-125
Avalanche Energy-Rated P-Channel Power MOSFETS . .............oivvuinnn.. 5-125
Avalanche Energy-Rated P-Channel Power MOSFETS .. .........coiviuiennn. 5-125
Avalanche Energy-Rated P-Channel Power MOSFETs . ......................... 5-125
N-Channel Power MOSFETs Avalanche EnergyRated . . ........................ 4-478
N-Channel Power MOSFETSs Avalanche EnergyRated .. ........................ 4-478
N-Channel Power MOSFETs Avalanche EnergyRated . . ........................ 4-478
N-Channel Power MOSFETs Avalanche EnergyRated . . ........................ 4-478
N-Channel Power MOSFETSs Avalanche Energy Rated™ ......................... 4-483
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IRFP150R
IRFP151
IRFP151R
IRFP152
IRFP152R
IRFP153
IRFP153R
IRFP240R
IRFP241R
IRFP242R
IRFP243R
IRFP244
IRFP245
IRFP246
IRFP247
IRFP250
IRFP250R
IRFP251
IRFP251R
IRFP252
IRFP252R
IRFP253
IRFP253R
IRFP254
IRFP255
IRFP256
IRFP257
IRFP340R
IRFP341R
IRFP342R
IRFP343R
IRFP350
IRFP350R
IRFP351
IRFP351R
IRFP352
IRFP352R
IRFP353
IRFP353R
IRFP360
IRFP362
IRFP440R
IRFP441R
IRFP442R
IRFP443R
IRFP450
IRFP450R
IRFP451
IRFP451R
IRFP452

* R Suffix Types Only

ALPHA NUMERIC PRODUCT INDEX (continued)

PAGE
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-483
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-483
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-483
N-Channel Power MOSFETSs Avalanche Energy Rated* ......................... 4-483
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-483
N-Channel Power MOSFETSs Avalanche Energy Rated* ......................... 4-483
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-483
N-Channel Power MOSFETSs Avalanche EnergyRated .. ........................ 4-488
N-Channel Power MOSFETSs Avalanche EnergyRated . . ........................ 4-488
N-Channel Power MOSFETs Avalanche EnergyRated .. ........................ 4-488
N-Channel Power MOSFETs Avalanche EnergyRated . ......................... 4-488
N-Channel Power MOSFETSs Avalanche EnergyRated .. ........................ 4-493
N-Channel Power MOSFETs Avalanche EnergyRated .. ........................ 4-493
N-Channel Power MOSFETs Avalanche EnergyRated . . ........................ 4-493
N-Channel Power MOSFETs Avalanche EnergyRated . . ........................ 4-493
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-498
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-498
N-Channel Power MOSFETSs Avalanche Energy Rated* ......................... 4-498
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-498
N-Channel Power MOSFETSs Avalanche Energy Rated* ......................... 4-498
N-Channel Power MOSFETs Avalanche Energy Rated* ......................... 4-498
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RFK30N12, RFK30N15
RFH35N08, RFH35N10
RFK35N08, RFK35N10
RFG40N10, RFP40N10

RFG45N06, RFP45N06

RFH45N05, RFH45N06
RFK45N05, RFK45N06
RFP50N05, RFG50NO5

RFG50N06, RFP50N06

RFP70NO3

RFG70N06, RFP70NO6
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RFA100NOSE
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IRF9630, IRF9631,
IRF9632, IRF9633

IRF9640, IRF9641,
IRF9642, IRF9643

IRFD9110, IRFD9113
IRFD9120, IRFD9123
IRFD8220, IRFD9223

IRFF9120, IRFF9121,
IRFF9122, IRFF9123

IRFF9130, IRFF9131,
IRFF9132, IRFF9133

‘ IRFF9220, IRFF9221,
IRFF9222, IRFF9223

IRFF9230, IRFF9231,
IRFF9232, IRFF9233

" IRFP9140/P9141,
IRFP9142/P9143

IRFP9150, IRFP9151

IRFP9240/P9241,
IRFP9242/P9243

RFL1P08, RFL1P10
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RFM10P12/M10P15,
RFP10P12/P10P15

RFM12P08/M12P10,
RFP12P08/P12P10

RFD15P05/05SM,
RFP15P05

RFH25P08/H25P10,
RFK25P08/K25P10

RFG30P05, RFP30P05
RFG30P06, RFP30P06

RFG60PO5E, RFG60POGE
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POWER MOSFETs

POWER MOSFET CROSS REFERENCE

PRODUCT HARRIS TYPE PRODUCT HARRIS TYPE PRODUCT HARRIS TYPE
2N6756 2N6756 2N6784 2N6784 2N6802 IRFF430R
2N6758 IRF232 2N6784 IRFF210 2N6804 2N6804
2N6758 IRF232R 2N6784 IRFF210R 2N6804 IRF9130
2N6759 2N6759 2N6786 2N6786 2N6804 IRF9142
2N6759 IRF333 2N6786 IRFF310 2N6804 RFM12P10
2N6759 IRF333R 2N6786 IRFF310R 2N6806 IRF9230
2N6760 2N6760 2N6788 2N6788 2N6845 IRFF9120
2N6760 IRF330 2N6788 IRFF120 2N6847 IRFF9220
2N6760 IRF330R 2N6788 IRFF120R 2N6849 2N6849
2N6762 2N6762 2N6790 2N6790 2N6849 IRFF9130
2N6762 IRF430 2N6790 IRFF220 2N6851 2N6851
2N6762 IRF430R 2N6790 IRFF220R 2N6851 IRFF9230
2N6764 2N6764 2N6792 2N6792 BUK452-10 BUZ72A
2N6764 IRF150 2N6792 IRFF320 BUK452-60 RFP3055
2N6764 IRF150R 2N6792 IRFF320R BUK453-10 IRF530
2N6764 RFK35N10 2N6794 2N6794 BUK453-10 IRF530R
2N6766 2N6766 2N6794 IRFF420 BUK453-10 BUZ20
2N6766 IRF250 2N6794 IRFF420R BUK453-10 RFP12N10
2N6766 IRF250R 2N6796 2N6796 BUK454-20 BUZ32
2N6768 2N6768 2N6796 IRFF130 BUK454-20 IRF630
2N6768 IRF350 2N6796 IRFF130R BUK454-20 IRF630R
2N6768 IRF350R 2N6798 IRFF230 BUK454-40 BUZ76
2N6770 2N6770 2N6798 IRFF230R BUK454-40 IRF720
2N6770 IRF450 2N6800 2N6800 BUK454-40 IRF720R
2N6770 IRF450R 2N6800 IRFF330 BUK455-10 RFP22N10
2N6782 2N6782 2N6800 IRFF330R BUK455-10 BUZ21
2N6782 IRFF110 2N6802 2N6802 BUK455-10 IRF542
2N6782 IRFF110R 2N6802 IRFF430 BUK455-10 IRF542R

CROSS REF.

GUIDE



Power MOSFET Cross Reference

PRODUCT HARRIS TYPE PRODUCT HARRIS TYPE PRODUCT HARRIS TYPE
BUK455-40 BUZ60 BUZ60B BUZ60B IRF141 IRF141R
BUK455-40 IRF730 BUZ60B IRF732 IRF142 IRF142
BUK455-40 IRF730R BUZ60B IRF732R IRF142 IRF142R
BUK455-50 BUZ41A BUZ71 BUZ71 IRF143 IRF143
BUK455-50 IRF830 BUZ71 RFP14N05 IRF143 IRF143R
BUK455-50 IRF830R BUZ71A BUZ71A IRF150 IRF150
BUK456-60 RFP45N06 BUZ72A BUZ72A IRF150 IRF150R
BUK457-60 IRFBC40R BUZ73 BUZ32 IRF150 2N6764
BUK552-60 RFP3055RL BUZ73 IRF630 IRF150 RFK35N10
BUK553-60 RFP25N06L BUZ73 IRF630R IRF151 IRF151
BUK553-60 RFP17NO6L BUZ74 IRF820 IRF151 IRF151R
BUK554-20 RFP8N20L BUZ74 IRF820R IRF152 IRF152
BUZ10A BUZ71A BUZ74 RFP3N50 IRF152 IRF152R
BUZ11 BUZ11 BUZ74A IRF822 IRF153 IRF153
BUZ20 BUZ20 BUZ74A IRF822R IRF153 IRF153R
BUZ20 RFP12N10 BUZ76 BUZ76 IRF153 2N6763
BUZ21 BUZ21 BUZ76 IRF720 IRF220 IRF220
BUZ21 IRF542 BUZ76 IRF720R IRF221 IRF221
BUZ21 IRF542R BUZ76A BUZ76A IRF222 IRF222
BUZ32 BUZ32 BUZ76A IRF722 IRF223 IRF223
BUZ32 IRF630 BUZ76A IRF722R IRF230 IRF230
BUZ32 IRF630R IRF120 IRF120 IRF230 IRF230R
BUZ330 RFH10N50 IRF121 IRF121 IRF230 2N6758
BUZ353 RFH10N50 IRF122 IRF122 IRF231 IRF231
BUZ41A BUZ41A IRF123 IRF123 IRF231 IRF231R
BUZ41A IRF830 IRF130 IRF130 IRF232 IRF232
BUZ41A IRF830R IRF130 IRF130R IRF232 IRF232R
BUZ42 BUZ42 IRF131 IRF131 IRF233 IRF233
BUZ42 IRF832 IRF131 IRF131R IRF233 IRF233R
BUZ42 IRF832R IRF132 IRF132 IRF233 2N6757
BUZ45 BUZ45 IRF132 IRF132R IRF234 IRF234
BUZ45 RFM10N50 IRF133 IRF133 IRF235 IRF235
BUZ45A BUZ45A IRF133 IRF133R IRF240 IRF240
BUZ60 BUZ60 IRF140 IRF140 IRF240 IRF240R
BUZ60 IRF730 IRF140 IRF140R IRF241 IRF241
BUZ60 IRF730R IRF141 IRF141 IRF241 IRF241R




Power MOSFET Cross Reference (continueq)

CROSS REF.
GUIDE

PRODUCT HARRIS TYPE PRODUCT HARRIS TYPE ~ PRODUCT HARRIS TYPE .
IRF242 IRF242 IRF342 IRF342 IRF442. CIRF442
IRF242 IRF242R IRF342 IRF342R _IRF442 .IRF442R
IRF243 IRF243 - IRF343 IRF343 IRF443. " IRF443
IRF243 . IRF243R IRF343 IRF343R 'IRF443 IRF443R
IRF244 . 'IRF244 ‘IRF350 IRF350 IRF448 BUZ45
IRF245 'IRF245° IRF350 " IRF350R IRF448 RFM10N50
IRF250 . IRF250¢ " " IRF350° 2N6768 1RF450 IRF450
IRF250 - IRF250R - IRF351 . IRF351 IRF450 - IRF450R
IRF250 - 2N6766 IRF351 IRF351R . IRF450 2N6770
IRF251 ~ o IRF251° RF352 ** IRF352 IRF451 IRF451
IRF251: L szsj R IRF352 IRF352R IRF451 IRF451R

IRF252 . IRF252 IRF353 1RF353 IRF452 BUZ45B.
IRF252.. IRF252R IRF353 ~IRF353R IRF452 IRF452
'|an53 - IRF253 . *IRF353 2N6767 IRF452 IRF452R
IRF253 - ’ “IRF253R 'mFasq IRF360 IRF453 IRF453
IRF253 " - 2N6765 " IRF362 IRF362 IRF453 IRF453R
IRF254 - IRF254. . - IRF420 IRF420 IRF453, 2N6769

. IRF255 - "|RF255 IRF420 . "RFM3N50 IRF460 IRF460
IRF320 IRF320 ° IRF421 IRF421 IRF462 IRF462
IRF321 _IRF321 + IRF421 * RFM3N45 ' *-IRF510 IRF510
IRF322 1BF322 IRF422 \RFa22 IRF510 IRF510R
IRF323 'IRF323 * . IRF423 » IRF423 IRF511 TRFSTT
IRF330 IRF330 IRF430 " . L IRF430 IRF511 IRF511R

. IRF330 IRF330R | IRF430 " IRF430R “IRF512 - IRF512
IRF330 2N6760 - CIRF430 2N6762 - IRF512 IRF512R
IRF331 IRF331 IRF431° . IRF431 " IRF513 . IRF513 -
IRF331 IRF331R " IRF431 - IRF431R IRF513 IRF513R
IRF332 IRF332 - IRF432 IRF432 IRF520 . IRF520
IRF332 IRF332R - IRF432. " IRF432R IRF520 ~IRF520R
IRF333 IRF333 (IRF433 IRF433 IRF521- IRF521
IRF333 IRF333R IRF433 IRF433R IRF521 IRF521R
IRF333 2N6759 IRF433 - " 2N6761, IRF522 IRF522
IRF340 IRF340 IRFa40 .- IRF440 IRF522 IRF522R
IRF340 IRF340R IRF440 IRF440R IRF523 IRF523
IRF341 IRF341 . IRF441" IRF441 IRF523 IRF523R
IRF341 IRF341R IRF441. ~. IRF441R IRF530 IRF530




Power MOSFET Cross Reference (continueq)

PRODUCT HARRIS TYPE PRODUCT HARRIS TYPE PRODUCT HARRIS TYPE
IRF530 IRF530R IRF630 IRF630 IRF722 IRF722R
IRF531 IRF531 IRFE30 IRFE30R IRF723 IRF723
IRF531 IRF531R IRF631 IRF631R IRF723 IRF723R
IRF532 IRF532 "IRF632 BUZ73A IRF730 BUZ60
IRF532 IRF532R IRFE632 IRF632 IRF730 IRF730
IRF533 IRF533 IRFE632 IRF632R : IRF730 IRF730R
IRF533 IRF533R IRF633 IRF633 IRF731 IRF731
IRF540 IRF540 IRF633 IRF633R IRF731 IRF731R
IRF540 IRF540R IRF634 IRF634 IRF732 BUZ60B
IRF541 IRF541 IRF635 IRF635 IRF732 IRF732
IRF541 IRF541R IRF640 IRF640 IRF732 IRF732R
IRF542 BUZ21 . IRF640 IRF640R IRF733 IRF733
IRF542 IRF542 IRF641 IRF641 IRF733 IRF733R
IRF542 IRF542R IRF641 IRF641R IRF740 IRF740
IRF543 IRF543 IRF642 BUZ31 IRF740 IRF740R
IRF543 IRF543R IRF642 IRF642 IRF741 IRF741
IRF543 RFP18N08 IRF642 IRF642R IRF741 IRF741R
IRF610 IRF610 IRF643 IRF643 IRF742 IRF742
IRF610 IRF610R IRF643 IRF643R IRF742 IRF742R
IRF611 IRF611 IRF644 IRF644 IRF743 IRF743
IRF611 IRF611R IRF645 IRF645 IRF743 IRF743R
IRF612 IRF612 IRF710 IRF712 IRF820 IRF820
IRF612 IRF612R IRF710 IRF712R IRF820 IRF820R
IRF613 IRF613 IRF711 IRF711 IRF820 RFP3N50
IRF613 IRF613R IRF711 IRF711R IRF821 IRF821
IRF614 IRF614 IRF712 1 IRF710 IRF821 IRF821R
IRF620 IRF620 IRF712 IRF710R IRF821 RFP3N45
IRF620 IRF620R IRF713, IRF713 IRF822 IRF822
IRF621 IRF621 IRF713 IRF713R IRF822 IRF822R
IRF621 IRF621R IRF720 BUZ76 IRF823 IRF823
IRF622 IRF622R IRF720 IRF720 IRF823 IRF823R
IRF623 IRF623 IRF720 IRF720R IRF820 IRF820
IRF623 IRF623R IRF721 IRF721 IRF820 IRF820R
IRF624 IRF624 IRF721 IRF721R IRF820 RFP3N50
IRF625 IRF625 IRF722 BUZ76A IRF830 BUZ41A
IRFE30 BUZ32 IRF722 IRF722 IRF830 IRF830




Power MOSFET Cross Reference (continueq)

PRODUCT HARRIS TYPE PRODUCT HARRIS TYPE PRODUCT HARRIS TYPE
IRF830 IRF830R IRF9230 IRF9230 IRF9543 RFP12P08
IRF831 IRF831 IRF9231 IRF9231 IRF9620 IRF9620
IRF831 IRF831R IRF9232 IRF9232 IRF9621 IRF9621
IRF832 BUZ42 IRF9233 IRF9233 IRF9622 IRF9622
IRF832 IRF832 IRF9240 IRF9240 IRF9623 IRF9623
IRF832 IRF832R IRF9241 IRF9241 IRF9630 IRF9630
IRF833 IRF833 IRF9241 RFM10P15 IRF9631 IRF9631
IRF833 IRF833R IRF9242 IRF9242 IRF9632 IRF9632
IRF840 IRF840 IRF9243 IRF9243 IRF9633 IRF9633
IRF840 IRF840R IRF9510 IRF9510 IRF9640 IRF9640
IRF841 IRF841 IRF9511 IRF9511 IRF9641 IRF9641
IRF841 IRF841R IRF9512 IRF9512 IRF9641 RFP10P15
IRF842 IRF842 IRF9513 IRF9513 IRF9642 IRF9642
IRF842 IRF842R IRF9520 IRF9520 IRF9643 IRF9643
IRF843 IRF843 IRF9520 RFP6P10 IRFAC40 IRFAC40R
IRF843 IRF843R IRF9521 IRF9521 IRFAC42 IRFAC42R
IRF9130 2N6804 IRF9521 RFP6P08 IRFBC40 IRFBC40R
IRF9130 IRF9130 IRF9522 IRF9522 IRFBC42 IRFBC42R
IRF9130 IRF9142 IRF9523 IRF9523 IRFD113 IRFD113
IRF9130 RFM12P10 IRFS530 IRF9530 IRFD113 IRFD113R
IRF9131 IRF9131 IRF9530 IRF9542 IRFD123 IRFD123
IRF9131 IRF9143 IRF9530 RFP12P10 IRFD123 IRFD123R
IRF9131 RFM12P08 IRF9531 IRF9531 IRFD120 IRFD120
IRF9132 IRF9132 IRF9531 IRF9543 IRFD210 IRFD210
IRF9132 RFM8P10 IRF9531 RFP12P08 IRFD210 IRFD210R
IRF9133 IRF9133 IRF9532 IRF9532 IRFD213 IRFD213
IRF9133 RFM8P08 IRF9532 RFP8P10 IRFD213 IRFD213R
IRF9140 IRF9140 IRF9533 IRF9533 IRFD220 IRFD220
IRF9141 IRF9141 IRF9533 RFP8P08 IRFD220 IRFD220R
IRF9142 2N6804 IRF9540 IRF9540 IRFD223 IRFD223
IRF9142 IRF9130 IRF9541 IRF9541 IRFD223 IRFD223R
IRF9142 IRF9142 IRF9542 IRF9530 IRFDY110 IRFD9110
IRF9142 RFM12P10 IRF9542 IRF9542 IRFD9113 IRFD9113

IRF9143 IRF9131 IRF9542 RFP12P10 IRFD9120 IRFD9120
IRF9143 IRF9143  IRF9543 IRF9531 IRFD9123 IRFD9123
IRF9143 RFM12P08 IRF9543 IRF9543 IRFD9220 IRFD9220
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Power MOSFET Cross Reference . onimed
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._:.‘... g

" PRODUCT

PRODUCT

HARRISTYPE. |

- 'PRODUCT

HARRIS TYPE

HARRIS TYPE.

IRFD9223 IRFD9223 IRFF213 IRFF213’ . IRFF323 IRFF323
IRFF110 2N6782 IRFF213 iRFF213R - - IRFF323 IRFF323R
IRFF110 IRFF110 IRFF220 _IRFF220  IRFF330 |. - mrFr330

- IRFF110 IRFF110R IRFF220 IRFF220R- IRFF330 .| IRFF330R -
IRFF111 IRFF111 IRFF220 2N6790 IRFF330 2NB8O00
~IRFF111 IRFF111R IRFF221 IRFF221 mFFéar IRFF331 -
IRFF112 IRFF112 IRFF221 IRFF221R IRFF331 CIRFF331R |
IRFF112 IRFF112R IRFF222 IRFF222 - IRFF332 T RFFa32
IRFF113 IRFF113 IRFF222 IRFF222R " IRFF332 . " IRFF332R
IRFF113 IRFF113R IRFF223 IRFF223 . IRFF333 IRFF333
IRFF120: IRFF120 IRFF223 IRFF223R | -IRFF333 _“IRFF333R
IRFF120 IRFF120R IRFF230 IRFF230 . IRFF420 | IRFF420 . -
IRFF120 2N6788 IRFF230 * |RFF2§0R IRFF420 ©.IRFF420R .
IRFF121 IRFF121 IRFF201 IRFF231 IRFF420 - 2NG794

. IRFF121 IRFF121R IRFF231 IRFF231R IRFF421 vi;glm:mzf_ 7
IRFF122 IRFF122 IRFF231- RFLAN15 IRFF421 ° IRFF421R -
_IRFF122 IRFF122R IRFF232 IRFF232 T IRFF422 - IRFF'422,
IRFF122 2N6798 |RFF'23"25" IRFF232R IRFFaze; L '_iBFﬁdzzﬁ
IRFF123 IRFF123 IRFF233 IRFF233 “IRFF428 . IRFF423
IRFF123 IRFF123R IRFF233 IRFF233R" IRFF423 T IRFF4zaR
IRFF130 IRFF130 IRFF310 IRFF31Q" - IRFF430 _:BFFAS'Q
IRFF130 IRFF130R IRFF310 IRFF310R IRFF430 IRFF430R
IRFF130 2N6796 IRFF310 2N6786 IRFF430 2NB8o2. -
IRFF131 IRFF131 IRFF311 IRFF311 RFFA31 IRFF431
IRFF131 IRFF131R IRFF311 IRFF311R . ~ IRFF431 'lﬁEF431R
IRFF132 IRFF132 IRFF312 IRFF312. - IRFFa32 ‘FVIF(FF432
IRFF132 IRFF132R IRFF312 IRFF312R IRFF432 IRFF432R
IRFF133 IRFF133 IRFF313 IRFF313 . * IRFF433 .IRFF433
IRFF133 IRFF133R IRFF313. IRFF313R . - . IRFF433  IRFF433R
IRFF210 IRFF210 IRFF320 CIRFF320 IRFF9120 "IRFF9120
IRFF210 IRFF210R IRFF320 IRFF320R-. IRFF9121 [IRFF9121
IRFF210 2N6784 IRFF320° T2N6792' . © IRFF9122 (IAFF9122
IRFF211 IRFF211 IRFF321 TWRFFa2t IRFF9123 IRFF9123

~ IRFF211 IRFF211R IRFF321 IRFF321R “IRFF9130 IRFF9130
IRFF212 IRFF212 IRFF322 IRFF322 \RFF9130 2N6849
IRFF212 IRFF212R IRFF322 - IRFF322R IRFF9131 IRFF9131
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— Power MOSFET Cross Reference (Continsey —————

PRODUCT HARRISTYPE | PRODUCT HARRIS TYPE PRODUCT HARRIS TYPE |
IRFF9132 IRFF9132° | | . mFP2ss [ . IRFP2ss IRFP9243 IRFP9243 .
IRFF9133 IRFFO133 iRFP340 IRFP340R IRFPC40 IRFPC40R
IRFF9220 IRFF9220 IRFP341 | IRFP341R IRFPGA40 IRFPG40
IRFFg221 IRFF9221-  IRFP342 " IRFP342R IRFPGA42 IRFPG42
IRFF9222 IRFF9222 IRFP343 - IRFP343R IRFRO20 RFD14N05S
IRFFg223 IRFF9223 IRFP350 . | . IRFP350 IRFR110 IRFR110
IRFF9230 2NG851 - IRFP350 ~ IRFP350R IRFR120 IRFR120
IRFF9230 IRFF9230 | | = IREP3s1 IRFP351 IRFR121 IRFR121
IRFF9231 IRFF9231 IRFP351 IRFP351R IRFR214 IRFR214
IRFF9232 IRFF9232 . IRFP352 IRFP352 IRFR220 iRFR220
IRFF9233 IRFF9233 IRFP352 IRFP352R IRFR222 IRFR222 w
IRFP044 ~ RFG45NOS ' JRFP353 IRFP353 IRFR320 IRFR320 g ug'
IRFPO54 | - RFG7ONOG - IRFP353 IRFP353R IRFR420 IRFR420 20
IRFP140 | IRFP140R IRFP360 - IRFP360 IRFRY022 'RFD8POSSM N
. IRFP141 IRFP141R " IRFP362 IRFP362 IRFU020 RFD14N05
L IRFP14Z - IRFP142R . " IRFP440 IRFP440R IRFU110 IRFU110
IRFP143 | IRFP143R IRFP441 - IRFP441R IRFU120 IRFU120
© IRFPi50 | . IRFP150 | rrPas2 . IRFP442R IRFU121 IRFU121
IRFP150 " RFPISOR |- | . IRFP443 IRFP443R IRFU214 IRFU214
CIRFP152 | IRFP140R | | IRFP450 ~ IRFP450 IRFU220 IRFU220
_IRFP1S3° . | IRFP141R IRFP450 | IRFP450R IRFU222 IRFU222
“IRFP240 " IRFP240R ‘ ) IRFP451 IRFP451 IRFU320 IRFU320
(IRFP241 IRFP241R - IRFP451 IRFP451R IRFU420 IRFU420
_ IRFP242 IRFP242R | “|'. . IRFP452 IRFP452 IRFU9022 RFD8P05 ‘
IRFP243 . irrr2a3R || ’ IRFP452  IRFP452R IRFZ20 BUZT1 R
IRFP244. | IRFP244 IRFP453 IRFP453 IRFZ20 RFP14N05 ' )
IRFP245 " IRFP245 IRFP453 IRFP4S3R - IRFZ22 BUZ71A L
IRFP250 - IRFP250 T RFPaso IRFP460 IRFZ35 RFP25N06
IRFP250 - " IRFP250R | IRFPa62 " IRFP462 - IRFZ44 RFP45N06 L
" IRFP25T . IRFP251 IRFP9140 IRFP9140 IRLZ24 RFP17NO6L o ‘
IRFP251. . - _IRFP251R" IRFPY141 - IRFP9141 ITXP7N45 - IRF843 }
IRFP252 IRFP252 : IRFP9142 IRFP9142 ITXP7N45 IRF843R .
IRFP252 . [ IRFP25s2R” | IRFP9143 IRFP9143 IXFH12N5 IRFP452
RFP253 .| . IAFP253 , IRFP9240 IRFP9240 IXFH12N5 IRFP452R , . ‘3
IRFP253 - | - IRFP253R - IRFP9241 | IRFPo241 IXFH13N5 IRFP450 . . R
'~ IRFP254 IRFP254 IRFP9242-© |~ IRFP9242 IXFH13NS RFP4sOR | | ‘
|
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Power MOSFET Cross Reference (continueq)

PRODUCT HARRIS TYPE PRODUCT HARRIS TYPE PRODUCT HARRIS TYPE
IXFM12N5 BUZ458 IXTP4N50 IRF830R MTM15N40 2N6768
IXFM12N5 IRF452 IXTPENG0 IRFBC40R MTM15N40 IRF350
IXFM12N5 IRF452R IXTP7N45 IRF841 MTM15N40 IRF350R
IXFM13N5 2N6770 IXTP7N45 IRF841R MTM15N40E 2N6768
IXFM13N5 IRF450 IXTP7NS0 IRF842 MTM15N40E IRF350
IXFM13N5 IRF450R IXTP7N50 IRF842R MTM15N40E IRF350R
IXTH12N4 IRFP453 IXTP7N50 IRF840 MTM15N45 IRF451
IXTH12N4 IRFP453R IXTP7NS0 IRF840R MTM15N45 IRF451R
IXTH12N4 IRFP451 MLP1NO6CL RLP1NO6CL MTM15N50 2N6770
IXTH12N4 IRFP451R MTD10NOSE RFD14N05 MTM15N50 IRF450
IXTH12N5S IRFP452 MTD2N50 IRFU410 MTM15N50 IRF450R
IXTH12N5S IRFP452R MTD2N50 IRFU422 MTM2N50 IRF422
IXTH12NS IRFP450 MTD3055E RFD3055 MTM4N45 IRF431
IXTH12N5 IRFP450R MTD3055EL RFD3055RL MTM4N45 IRF431R
IXTH15N4 IRFP451 MTD3055EL RFD3055RL MTM4N50 2N6762
IXTH15N4 IRFP451R MTH20P08 RFH25P08 MTM4N50 IRF430
IXTH15NS IRFP450 MTH20P10 RFH25P10 MTM4N50 IRF430R
IXTH15NS IRFP450R MTM10N12L RFM10N12L MTMS5N35 IRF331
IXTM12N4 2N6769 MTM10ON15L RFM10N15L MTMS5N35 IRF331R
IXTM12N4 IRF453 MTM10N35 IRF234 MTMSN40 2N6760
IXTM12N4 IRF453R MTM12NO08L RFM12N08L MTMS5N40 IRF330
IXTM12N4 IRF451 MTM12N10 2N6756 MTM5N40 IRF330R
IXTM12N4 IRF451R MTM12N10L 2N6902 MTM6EN60 IRFAC40R
IXTM15N5 2N6770 MTM12N10L RFM12N10L MTM7N50 BUZ45A
IXTM15N5 IRF450 MTM12P08 IRF9131 MTM8N20 2N6758
IXTM15N5 IRF450R MTM12P08 IRF9143 MTM8N20 IRF230
IXTMEN60 IRFAC40R MTM12P08 RFM12P08 MTM8N20 IRF230R
IXTP4N45 IRF833 MTM12P10 2N6804 MTM8N40 IRF340
IXTP4N45 IRF833R MTM12P10 IRF9130 MTM8N40 IRF340R
IXTP4N45 IRF831 MTM12P10 IRF9142 MTM8P08 IRF9133
IXTP4N45 IRF831R MTM12P10 RFM12P10 MTM8P08 RFM8P08
IXTP4N50 BUZ42 MTM13NS0E 2N6770 MTM8P10 IRF9132
IXTP4N50 IRF832 MTM13NS0E IRF450 MTM8P10 RFM8P10
IXTP4N50 IRF832R MTM13N50E IRF450R MTM8P20 IRF9242
IXTP4N50 BUZ41A MTM15N35 IRF351 MTP10N10E BUZ72A
IXTP4N50 IRF830 MTM15N35 IRF351R MTP10N12L RFP10N12LD
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Power MOSFET Cross Reference (continueq

PRODUCT HARRIS TYPE PRODUCT HARRIS TYPE PRODUCT HARRIS TYPE
MTP10N15 RFP10N15 MTP3NS0E IRF820 MTW33N10E IRFP150R
MTP10N15L RFP10N15L MTP3NS0E IRF820R MTW45N10E RFG40N10
MTP10N25 IRF634 MTP3NS0E RFP3N50 SGSP330 IRF821
MTP10N35 IRF741 MTP4N40E BUZ76 SGSP330 IRF821R
MTP10N35 IRF741R MTP4N40E IRF720 SGSP330 RFP3N45
MTP10N40E IRF740 MTP4N40E IRF720R SGSP332 IRF723
MTP10N40E IRF740R MTP4N45 IRF831 SGSP332 IRF723R
MTP12NOSE BUZ71A MTP4N45 IRF831R SGSP362 IRF543
MTP12N08L RFP12N08L MTP4N50E BUZ41A SGSP362 IRF543R
MTP12N10E IRF530 MTP4NS0E IRF830 SGSP362 RFP18N08
MTP12N10E IRF530R MTP4NS50E IRF830R SGSP364 IRF831
MTP12N10L RFP12N10L MTP5N35 IRF731 SGSP364 IRF831R
MTP12P05 RFP8P05 MTP5N35 IRF731R SGSP369 BUZ41A
MTP12P08 IRF9533 MTP5N40E BUZ60 SGSP369 IRF830
MTP12P08 RFP8P08 MTPSN40E IRF730 SGSP369 IRF830R
MTP12P10 IRF9530 MTP5N40E IRF730R SGSP575 IRF340
MTP12P10 IRF9542 MTP6EN60 IRFBC40R SGSP575 IRF340R
MTP12P10 RFP12P10 MTPENE0OE IRFBC40R SMD15N05 RFD14N05S
MTP15NOSE BUZ71 MTP8N20 BUZ32 SMP20P10 IRF9540
MTP15NOSE RFP14N05 MTP8N20 IRF630 SMP3P10 IRF9510
MTP15NO5L RFP15NO5L MTP8N20 IRF630R SMP40N10 RFP40N10
MTP2N25 RFP4N35 MTP8P08 IRF9533 SMP50N06 RFP45N06
MTP2N35 IRF713 MTP8P08 RFP8P08 SMP6E0ON06-14 RFP70N06
MTP2N35 IRF713R MTP8P10 IRF9532 SMU15N05 RFD14N05
MTP2N40 IRF710 MTP8P10 RFP8P10 SMV1P10 IRFD9110
MTP2N40 IRF710R MTW10N40E IRFP340R SMW12P20 IRFP9240
MTP2N45 IRF823 MTW14NOSE IRFP450 SMW20P10 IRFP9140
MTP2N45 IRF823R MTW14NOSE IRFP450R SMWA45N10 RFG40N10
MTP2NS0 IRF822 MTW16N40E IRFP350 SMW70N06-14 RFG70N06
MTP2N50 IRF822R MTW16N40E IRFP350R STLT20 RFP3055
MTP3055E RFP3055 MTW20NSOE IRFP460 STP50N06 RFP45N06
MTP3055EL RFP3055RL MTW23N25E IRFP254
MTP3N10L RFP2N10L MTW24N40E IRFP360
MTP3N45 IRF821 MTW32N20E IRFP250
MTP3N45 IRF821R MTW32N20E IRFP250R
MTP3N45 RFP3N45 MTW33N10E IRFP150

CROSS REF.
GUIDE
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Power Product Selection Guide
R MOSFETs

LR X X XX X XX XX

J) S FEATURE SUFFIX

R: Rugged Capabilities Guaranteed
L: Logic Level 5V Gate

SM: Surface Mount Leadform (TO-252)
E: ESD Protected Device

CS: Current Sensing
C: Voltage Clamping
B: Integral Turn-Off Driver

VOLTAGE RATING/10
i.e., .05 = 50V, 10 = 100V, 20 = 200V, etc.

PCLARITY
N: N-Channel
P: P-Channel

CURRENT RATING
1=1A, 10 =10A, 25 = 25A, etc.

PACKAGE DESIGNATION

: MO-093AA

: TS-001

: TO-251, TO-252 (D-PAK)

TO-247

: TO-218AC

: TO-204AE (TO-3 with 60 MIL Leads)
: TO-205AF (TO-39 with Low Profile Cap)
: TO-204AA (TO-3 with 40 MIL Leads)
1 TO-220AB

: § Lead TO-247

DEVICE TYPE
F: Standard MOSFET
L: Current Limited MOSFET

]
1
|

<TErxINOOD>

Example: RLP1NO8LE ESD Protected, Current Limited, TO-220, 1A, N-Channel, 80V Logic Level MOSFET
RFD15N05SM D-PAK, 15A, N-Channel, 50V, Surface Mount Leadform MOSFET
RFP12NO6RLE TO-220, 12A N-Channel, 60V, Rugged, Logic Level, ESD Protected MOSFET

T

)

205AF

TO-204AA/AE

4-LEAD DIP

IRF MOSFETs

I R XX XXX X
T—— R: Ruggedized (Early Indicator for Avalanche
Capability. All Devices now have EAS Ratings)

HEX DIE SIZE, Voltage Polarity
and Electrical Selection

PACKAGE DESIGNATION:
C: 5 Lead TO-220, Current Sensing
FA: TO-204AA
FD: 4 Lead DIP
FF: TO-205AF (TO-39)
FP: TO-247
FR: TO-252
FU: TO-251
F1-F4: TO-204AA
F5-F8: TO-220

SELECTION
GUIDE



. Fea tures

Advanced Power MOS Products

Current leltmg MOSFE Ts .

TERMINAL DIAGRAM

MAXIMUM RATINGS

PACKAGE

e Current Limits to a Pre-Set Level in a
Shorted Load Condition

“Loglc~Level" Gate: Input Allows Fully on v
Condition at 5v. -

© «“ESD Protected Gates;zK,V'

: : BVpss |loswum | Ros on) | ESD
¢ Monolithic Device lncorporates a Blpolar (V) (A) (Q) | (kv)
Transistor, 2 Resistors, a Zener Dlode and 80 1 0.75 2 RLP1NOSLE
a Power MOSFET-- B
: 80 55 | 0.12 2 RLP5NOSLE
. e ESD Prot_ected_to 2KV
Volitage: Clampmg, Current leltmg MOSFETs
' Features » TERMINAL DIAGRAM MAXIMUM RATINGS PACKAGE
* Excessive Drain-Source Voltage Clamped- _‘~ ° //
by Active:Region. Turn<On, Clamp. Voltage ) Q
Level: 60-70V Sl | \ |
. Current Limits to. ‘a Pre-Set Level In a 3 \Q/
b3 BVpss |losium | Ros (on) | ESD
Shorted Load Condition" 3 ) A @) | kv T0-220
"« Monolithic Device Incorporates a Blpolar':[ S 55 1 0.75 2 RLP1NOBCLE
Transistor, 2 Resistors, 2 Zener. Dlodes and s
a Power MOSFET :
. Current Sensing MOSFETs.
" Features S - TERMINAL DIAGRAM MAXIMUM RATINGS PACKAGE
«Built-In Current Sensing Function tobe 2
Used as a Feed-Back Signal for Control '
- and/or Protection P |
:,_ ] SOURCE
- Low RDS(ON) =0.1Q max . : )‘—l KELVIN | Bvpes | log Ros (oN)
* Current Sensing Ratio = 1500 £10%. L ° }_7L_o V) | & Q) TS-001
URRENT
¢ Avalanche Energy Rated for. Rugged- SENSE 100 18 0.10 RFB18N10CS
ness . 0
. s
~ Buffered FET ,
Features - rér%iMlNAL DIAGRAM MAXIMUM RATINGS PACKAGE
* Fall Timet;<5ns
. Similar Electrical Performance of an
. IRF450 Gy
.o Rpg(on) 0-48Q max ‘ BVoss | los Rosom| tr
e Aval(an::he Rated to Ipy at +25°C and & o @ @) Lo
 +150°C oM $kO 50 | 10 | 048 [ 5 RFV10N50BE




Power Product Selection Guide A

N-Channel Power MOSFET

CROSS SECTION OF CHIP STRUCTURE

P CONVERTED
ALUMINUM  GATE TO N-CHANNEL

JUNCTION DIAGRAM SHOWING BIASING " SCHEMATIC SYMBOL

ARRANGEMENTS

o

o e

Single Pulse Avalanche Energy Rated
SOA Is Power Dissipation Limited

“Nanosecond Switching Speeds

- Linear Transfer Characteristics
“High input impedance

) AIIoWs Reduced Protection Circuitry

Reduced Drive Requirements
Increased System Reliability

G |—
LH o
N- EPITAXIAL
LAYER *
T-
‘Rugged and Standard IRF-Series Power
MOSFETs
Features Description

The Rugged Series of ?Power' MOSFETSs are designed, tested,
and guaranteed to withstand a specified leve!l of circuit induced

electrical stress in the'_breakdown avalanche mode.of operation.

These are n-channel -enhancement mode polysilicon gate
power field effect transistors designed for applications such as
switching regulators, switching converters, motor and relay driv-

ers, and drivers for- high. power bipolar ‘switching transistors

requiring high speed and low gate drive power.

Using state-of-the-art integrated: circuit processing techniques, -

these Rugged MOSFETs provide superior performance in induc-
tive switching applications. The design-is optimized to suppress
the parasitic bipolar transistor .and improve system reliability.
These typses can be driven directly from integrated circuits.

H |

SELECTION
GUIDE

Rugged Series devices are identified by the suffix letter R fol- 3

lowing the type number or by the inclusion of a UIS SOA rating
chart on the datasheet. This chart provides. the user with a
broad range of application usages for this capability, Application
notes AN9321 and AN9322 detail this rating system.-



Power Product Selection Guide

MegaFET Product Series
MAXIMUM RATINGS PACKAGE
4 2 <¥ 7
N g
F| & | |5 &
BVpss | Ips |Rps(on)| Eas
) (A) Q) (mj) TO-251 TO-252 TO-220AB TO-247 TO-218
N-CHANNEL
30 70 0.010 t RFP70NO3
50 14 0.100 100 | RFD14NO5 | RFD14NO5SM | RFP14NO5
16 0.047 | 200 | RFD16NO5 | RFD16NO5SM
25 0.047 | 200 RFP25N05
50 0.022 | 400 RFP50NO5 | RFG50NO5
75 0.008 | 800 RFG75NO5SE | RFH75NOSE
100 | 0.008 | 800 RFA100NOSE
60 12 0.150 t RFD3055 RFD30555M RFP3055
45 0.028 t RFP45N06 | RFG45N06
50 0.022 t RFP50NO6 | RFG50N06
70 0.014 t RFP70NO6 | RFG70N06
100 22 0.080 t RFP22N10
40 0.040 t RFP40N10 | RFG40ON10
P-CHANNEL
50 8 0.300 + RFD8P05 RFDSP0O5SM RFP8P05
15 0.150 t RFD15P05 | RFD15P05SM | RFP15P05
30 0.065 t RFP30P05 | RFG30P05
60 0.026 t RFG60POSE
60 30 0.075 t RFP30P06 | RFG30P06
60 0.030 t RFGGOPOGE
NOTE: t = More complete ruggedness capability now specified; UIS current vs time in avalanche graph on data sheet.
Logic Level MegaFET Product Series
MAXIMUM RATINGS PACKAGE
2> \o‘
& S > @
BVpss | Ips |Rps(on)| Eas
) (A) @) (mj) TO-251 TO-252 TO-220AB TO-247 4 LEAD DIP
N-CHANNEL
50 14 0.100 100 RFD14NO5L RFD14NO5LSM RFP14NO5L
16 0.047 | 200 RFD16NO5L RFD16NO5LSM
25 0.047 | 200 RFP25N05L
50 0.022 | 400 RFP50NO5L RFGS50NO5L
60 2 0.160 t RFW2NO6RLE
12 0.135 t RFD12NOBRLE | RFD12NO6RLESM | RFP12NOSRLE
P-CHANNEL
3 | 10 | o225 | ¢ | reoioPosL RFD10POSLSM |  RFP1OPOSL |

NOTE: t = More complete ruggedness capability now specified; UIS current vs time in avalanche graph on data sheet.
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Power Product Selection Guide
Logic Level Product Series

MAXIMUM RATINGS PACKAGE

&

BVpss | lps | Rosion) | Eas

v | @] @) |mh]ro-205aF| To-208AA |  TO-251 TO-252 TO-220AB | TO-247 | 4LEADDIP
N-CHANNEL
50 2 | 0950 |N.R.JRFL2NOSL
4 | 0800 [NR. RFP4NOSL
14 | 0100 | 100 RFD14NOSL | RFD14NOSLSM | RFP14NOSL
15 | 0140 |NR. RFM15NOSL RFP15NOSL
16 | 0047 | 200 RFD16NOSL | RFD16NO5LSM
25 | 0047 | 200 RFP25NO5L
50 | 0022 | t RFP50NO5L | RFGSONOSL
60 2 | 0950 [N.R.JRFL2NO6L 3
2 | o160 | t RFW2NOBRLE
4 | 0800 |NR. RFD4NOBL | RFDANOBLSM | RFP4NOSL
12| 0135 | ¢ RFD12NOGRLE | RFD12NOGRLESM | RFP12NOSRLE
15 | 0.40 |NR. RFM15N06L RFP15N06L F
16 | 0047 | 1t RFD16NOSLE | RFD16NOGLESM £y
17 | 04100 [NR. RFP17NO6L o
25 | 0085 |NR. RFP25NO6L w 3
30 | 0047 | t RFP30NOGLE i
80 1 | 1200 |N.R.JRFLINOSL
2 | 1050 |NR. RFP2NOSL
3 | 0800 |NR. RFD3NOSL | RFD3NOBLSM
12 | 0200 |NR. RFM12N08L RFP12N08L
15 | 0140 |N.R. RFP15N08L
100 | 1 [ 1200 [N.R.JRFLINTOL
169 1400 |N.R.|2N6901tt
2 | 1050 [NR. RFP2N10L
7 | o300 | ¢ RFD7N10LE | RFD7N1OLESM | RFP7N10LE
12 | 0200 |N.R. RFM12N10L RFP12N10L
12 | 0200 |NR. 2N69021t
120 | 1 | 1900 [N.R.JRFLINT2L
2 | 1750 |NR. RFP2N12L
10 | 0300 |N.R. RFM10N12L RFP1ON12L
150 | 1 | 1.900 |N.R.JRFLIN15L
2 | 1750 |NR. RFP2N15L
10 | 0300 |NR. RFM10ON15L RFP1ON15L
180 | 1 | 3650 |N.R.JRFLIN1SL
2 | 3500 |NR. RFP2N18L
8 | 0500 |NR. RFMSN18L RFPSN18L
200 [o0.98] 3650 [N.R.|2N6903tt
1| 3650 |N.RJRFLIN20L
2 | 3500 [NR. RFP2N20L
8 | 0500 |NR. REMBN20L RFP8N20L
8 | 0600 |NR. 2N6904tt
P-CHANNEL
307 10—[ 0.225 T t | | RFD10PO3L | RFD10PO3LSM | RFP10PO3L 1

NOTE: 1 = More complete ruggedness capability now specified; UIS current vs time in avalanche graph on data sheet. BOLD indicates Develop-
mental Products. N.R. Not Rated for UIS capability. t1 = QPL Approved Types.



Power Product Select:on Guide
IR Equ:valent N-Channel Product Serles

MAXIMUM RATINGS : I PACKAGE. .

™. | @ Q) . | (mj) | TO-205AF TO-204 TO-251 | TO-252 TO-220AB TO-247. | 4LEADDIP
60 - 040 ] .32 N.R. o S : | e N IRFD123
. 050 | . 24| NR. ' . ol S I = |- IRFD1Z1 -
330 0.08 | 150 IRF153(R)- B - R S
340 | 0.08 | 150 R ) © - | IRFP153(R)
1400 ] 0.055 .| 150° - | IRF151(R) A - |- IRFP151(R) :
‘80 0.8 08 |19 . : ) : 2 | IRFD113(R)
‘ 1.0 | 06 19 1 : ‘ o IRFD111(R)
14| - 04 36 . ‘ : ) . . ' e IRFD123(R)
1.3 03 36 ] o . ) IRFD121(R)
30| 08 19. | IRFF113(R) : ) : : .
35 0.6 19 | IRFF111(R) i i
49 | 074 119 | ) : IRF513(R)
50 |7 04 36 | IRFF123(R) } . : : .
56 | - 054- 1 19 ' . o IRF511(R) |
6.0 03 36 | IRFF121(R) B
7.0 025 . |..69 | IRFF133(R)
80} 036 |NR.} IRF123 | . -
| 80 0.36 36 ) IRF523(R)
8.0 0.18 .| 69} IRFF131(R) , ' .
84 | 027 |36 : IRFU121 | IRFR121
92| 027  INR. | - . ‘IRF121 S
92 | 027, 36§ . ) i IRF521(R)
120|. 023 | 50} IRF133(R) - : :
120 | © 0.23 69 | i : IRF533(R)
140|046 " | 50 | IRF131(R) . ‘ o
14.0 | - 0.16, - |. 69 : o IRF531(R) | *
25.0 0.1 100 . IRF143(R) : :
250 .04 ] 230} IRF543(R) U
27.0 §  0.009 | 100 . B IRFP143R
2801 0077 | 1007} . IRF141(R) : | L
28.0 |- 0.077 . | 230 L i | . IRF541(R) R
31.0.| -0.077 - '} 100. N | IRFP141R
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IR Equivalent N-Channel Product Series (Continued)

MAXIMUM RATINGS PACKAGE |

\/

BVpss | los | Rosion) | Eas |
) (A) Q) (mj) | TO-205AF TO-204 TO-251 TO-252 TO-220AB TO-247 4 LEAD DIP |
100 04 3.2 N.R. IRFD122 ;

0.5 24 N.R. IRFD120 |
0.8 0.8 19 IRFD112(R) ‘
10 0.6 19 IRFD110(R) |
11 0.4 36 IRFD122(R) i
13 0.3 36 IRFD120(R) :

3.0 08 19 | IRFF112(R)
35 06 19 | IRFF110(R)

47 0.54 19 IRFU110 IRFR110

4.9 0.74 19 IRF512(R)
5.0 0.4 36 | IRFF122(R)

5.6 0.54 19 IRF510(R)

60 | 03 | 36 |IRFF120(R)

70 | 025 | 69 |IRFF132(R) z

80| o036 | 36 IRF522(R) 0.

80 | o018 | 69 |IRFF130(R) =

80| 036 |NR IRF122 g5
84| o027 | 36 IRFU120 | IRFR120 —40 ;
92 | o027 | 36 IRF520(R) u \
9.2 027 |NR. IRF120 1
120 o023 | 50 IRF132(R) !
120 o023 | e9 IRF532(R) !,
140]| o016 | 50 IRF130(R) |
140 o016 | 69 IRF530(R) |
50| o1 | 100 IRF142(R) ‘
250| o1 |23 IRF542(R) ;
270| o099 | 100 IRFP142R §
280| 0077 | 100 IRF140(R) :
280| 0077 | 230 IRF540(R)

31.0| o077 | 100 IRFP140R

30| 008 | 150 IRF152(R)

340| 008 | 150 IRFP152(R)

400| o00s5 | 150 IRF150(R) IRFP150(R)




Power Product Selection Guide
IR Equivalent N-Channel Product Series (Continued)

MAXIMUM RATINGS PACKAGE
£ | |7 |€F
BVpss | los | Rosion) | Eas
(A) (@) | (mj) ]| ro-205aF | TO-204 TO-251 TO-252 TO-220AB TO-247 4 LEAD DIP

150 0.30 6.5 N.R. IRFD2Z3
0.32 5.0 N.R. IRFD2Z1
0.45 24 30 - IRFD213(R)
060| 15 30 IRFD211(R)
0.70 1.2 85 IRFD223(R)
0.80 0.8 85 IRFD221(R)

1.8 2.4 30 | IRFF213(R)

22 15 30 | IRFF211(R)

26 | 24 |46 IRFG13(R)

3.0 1.2 85 | IRFF223(R)

3.3 15 46 IRF611(R)

35| 08 | 8 |IRFF221(R)

40 12 |NR IRF223

4.0 1.2 85 IRF623(R)

45 0.6 85 | IRFF233(R)

46 0.8 85 IRFU221 IRFR221

5.0 0.8 N.R. IRF221

5.0 0.8 85 IRF621(R)

55 0.4 85 | IRFF231(R)

8.0 0.6 150 IRF233(R) IRF633(R)

9.0 0.4 150 IRF231(R) IRF631(R)

18.0 0.22 510 IRFP243R
16.0 0.22 580 IRF243(R) IRF643(R)
20.0 0.18 510 IRFP241R
18.0 0.18 580 IRF241(R) IRF641(R)
25.0 0.12 910 IRF253(R)
27.0 0.12 810 IRFP253(R)
30.0 0.085 910 IRF251(R)
33.0 0.085 810 IRFP251(R)

200 |0.30 6.5 N.R. IRFD2Z22
0.32 5.0 N.R. IRFD2Z0
0.45 24 30 IRFD212(R)
0.60 15 30 IRFD210(R)
0.70 1.2 85 IRFD222(R)
080| 08 85 IRFD220(R)

1.8 2.4 30 | IRFF212(R)

22 15 30 | IRFF210(R)

26 24 46 _ IRF612(R)

3.0 1.2 85 | IRFF222(R)

3.3 15 46 IRF610(R)

35 0.8 85 | IRFF220(R)

3.8 1.2 85 IRFU222 IRFR222

4.0 1.2 N.R. IRF222

4.0 1.2 85 IRF622(R)

4.5 0.6 85 | IRFF232(R)

4.6 0.8 85 IRFU220 IRFR220

5.0 0.8 N.R. IRF220

5.0 0.8 85 IRF620(R)

5.5 0.4 85 | IRFF230(R)

8.0 0.6 150 IRF232(R) IRF632(R)

9.0 0.4 150 IRF230(R) IRF630(R)

18.0 0.22 510 IRFP242R
16.0 0.22 580 IRF242(R) IRF642(R)
200 o048 | 510 IRFP240R
18.0 0.18 580 IRF240(R) IRF640(R)
25.0 0.12 910 IRF252(R)
27.0 0.12 810 IRFP252(R)
30.0 0.085 910 IRF250(R)
330| o0.085 | 810 IRFP250(R)
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Power Product Selection Guide
IR Equivalent N-Channel Product Series (Continued)

MAXIMUM RATINGS PACKAGE
&7 || < | & |€F
BVpss | Ips | Rosony | Eas
(] (A) Q) (mj) | TO-205AF TO-204 TO-251 TO-252 TO-220AB TO-247 4 LEAD DIP
250 2.0 2.0 61 IRF614
2.2 2.0 61 IRFU214 IRFR214
3.3 1.5 120 IRF625
3.8 1.1 120 IRF624
6.5 0.68 180 IRF235 IRF635
8.1 0.45 180 IRF234 IRF634
13.0 0.34 550 IRF245 IRF645
14.0 0.34 550 IRFP245
14.0 0.28 550 IRF244 IRF644
15.0 0.28 550 IRFP244
20.0 0.17 1000 IRF255
21.0 0.17 1000 IRFP255
22.0 0.14 1000 IRF254
23.0 0.14 1000 IRFP254
275 3.3 1.5 120 IRF627
3.8 1.1 120 IRF626
6.5 0.68 180 IRF237 IRF637
8.1 0.45 180 IRF236 IRF636
13.0 0.34 550 IRF247 |RF647
14.0 0.34 550 IRFP247
14.0 0.28 550 IRF246 IRF646
15.0 0.28 550 IRFP246
20.0 0.17 1000 IRF257
21.0 0.17 1000 IRFP257
22.0 0.14 1000 IRF256
23.0 0.14 1000 IRFP256
350 0.3 5.0 45 IRFD313(R)
04 3.6 45 IRFD311(R)
04 2.5 100 IRFD323(R)
o5 | 18 |100 IRFD321(R)
1.15 5.0 150 ] IRFF313(R)
135| 36 | 150 |IRFF311(R)
17| s0 | 120 IRF713(R)
20| 36 |120 IRF711(R)
20 | 25 | 100 |IRFrazam)
25 1.8 100 ] IRFF321(R)
28| 25 |19 IRF723(R)
2.8 25 N.R. IRF323
3.0 1.5 300 | IRFF333(R)
3.1 1.8 190 IRFU321 IRFR321
3.3 1.8 180 IRF721(R)
33 1.8 N.R. IRF321
3.5 1.0 300 | IRFF331(R)
45 1.5 300 IRF333(R) IRF733(R)
5.5 1.0 300 IRF331(R) IRF731(R)
8.0 0.8 520 IRF743(R)
8.3 0.8 520 IRF343(R)
8.7 0.8 480 IRFP343R
10.0 0.55 520 IRF341(R) IRF741(R)
11.0 0.55 480 IRFP341R
13.0 0.4 700 IRF353(R)
14.0 0.4 700 IRFP353(R)
15.0 0.3 700 IRF351(R)
160] 03 | 700 IRFP351(R)

3-11

SELECTION
GUIDE




‘ Power Product Selection Guide
IR Equivalent N-Channel Product Series (Continued)

MAXIMUM RATINGS PACKAGE

&

0

anss IDS nps(on) EAS

(] (A) «Q) (mj) | TO-205AF TO-204 TO-251 TO-252 TO-220AB TO-247 4 LEAD DIP

400 0.3 5.0 45 IRFD312(R)
0.4 3.6 45 IRFD310(R)
04 25 100 IRFD322(R)
0.5 1.8 100 IRFD320(R)

115| 50 150 | IRFF312(R)
135| 36 150 | IRFF310(R)
17 5.0 120 IRF712(R)
20 36 120 IRF710(R)
20 25 100 | IRFF322(R)
25 18 100 | IRFF320(R)

26 25 190 IRFU322 | IRFR322

28 25 190 IRF722(R)

28 25 |NR. IRF322

3.0 15 300 | IRFF332(R)

3.4 18 190 IRFU320 | IRFR320

33 18 190 IRF720(R)

33 18 | NR IRF320

35 1.0 300 | IRFF330(R)

45 15 300 IRF332(R) IRF732(R)

55 1.0 300 IRF330(R) IRF730(R)

8.0 0.8 520 IRF742(R)

83 0.8 520 IRF342(R)

87 0.8 480 IRFP342R
100| o055 | 520 IRF340(R) IRF740(R)

10| o055 | 480 IRFP340R
30| 04 700 IRF352(R)

140 04 | 700 IRFP352(R)
50| 03 700 IRF350(R)

160| 03 700 IRFP350(R)
200( 025 °|1200 IRFP362
220| 025 | 980 IRF362

230 02 |1200 IRFP360
250| 02 980 IRF360

450 | 1.4 40 | 210 | IRFF423(R)
16 30 | 210 | IRFF421(R)

22 40 210 IRF823(R)

22 40 |NR IRF423

225| 20 300 | IRFF433(R)

25 3.0 210 IRFU421 | IRFR421 IRF821(R)

25 30 |NR IRF421

275| 15 300 | IRFF431(R)

4.0 20 300 IRF433(R) IRF833(R)

45 15 300 IRF431(R) IRF831(R)

7.0 11 510 IRF443(R) IRF843(R)

7.0 11 480 IRFP443R
80| o085 |s10 IRF441(R) IRF841(R)

80| o085 |48 IRFP441R
10| 05 860 IRF453(R)

120 05 860 IRFP453(R)
130) 04 860 IRF451(R)

140| 04 860 IRFP451(R)
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Power Product Selection Guide
IR Equivalent N-Channel Product Series (Continued)

MAXIMUM RATINGS PACKAGE
s /
&7 || < | T |€F
Bv“ |m nn.(m) E”
v | @) @) | (mj)] TO-205AF | TO-204 TO-251 T0-252 TO-220AB TO-247 4 LEAD DIP
500 14 4.0 210 | IRFF422(R)
15 7.0 45 IRFU410 IRFR410
1.6 3.0 210 | IRFF420(R)
20 4.0 210 IRF822(R)
22 4.0 210 IRFU422 IRFR422
22 4.0 N.R. IRF422
2.25 2.0 300 } IRFF432(R)
25 3.0 210 IRFU420 IRFR420 IRF820(R)
25 3.0 N.R. IRF420
275 15 300 § IRFF430(R)
4.0 20 300 IRF432(R) IRF832(R)
45 1.5 300 IRF430(R) IRF830(R)
7.0 11 510 IRF442(R) IRF842(R)
7.0 11 480 IRFP442R
80| o8 |s10 IRF440(R) IRF840(R)
8.0 0.85 480 IRFP440R
11.0 0.5 860 IRF452(R)
12.0 0.5 860 IRFP452(R)
13.0 04 860 IRF450(R)
14.0 0.4 860 IRFP450(R)
17.0 0.35 960 IRFP462
19.0 0.35 1200 IRF462
20.0 0.27 960 IRFP460
21.0 0.27 1200 IRF460
600 54 1.6 570 IRFAC42R IRFBC42R
5.9 1.6 410 IRFPC42R
6.2 12 570 IRFAC40R IRFBC40R
6.8 12 410 IRFPC40R
1000 39 42 490 IRFPG42
43 3.5 490 IRFPG40

NOTE: N.R. = Not Avalanche Rated. R = Rugged ONLY Available. (R) = Rugged AND Non-Rugged Available. E g = Column Applies Only to Rugged

MOSFETs. BOLD indicates Developmental Products.
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Power Product Selection Guide

JEDEC N-Channel
MAXIMUM RATINGS PACKAGE
&
v) (A) Q) TO-205AF T0-204
60 12.0 0.25 2N6755
310 0.08 2N6763
100 35 0.6 2N6782t
6.0 03 2N6788t
8.0 0.18 2N6796t
14.0 0.18 2N67561
38.0 0.055 2N67641
150 8.0 0.6 2N6757
250 0.12 2N6765
180 34 0.07 2N72241
200 2.25 15 2N6784t
35 0.8 2N6790t
55 04 2N6798t
9.0 0.4 2N6758t
27.4 0.100 2N7225¢
30.0 0.085 2N67661
350 45 15 2N6759
12.0 0.4 2N6767
400 125 36 2N67861
2.0 18 2N6792t
3.0 1.0 2N6800t
55 1.0 2N67601
14.0 0.315 2N72271
14.0 0.3 2N6768t
450 40 2.0 2N6761
11.0 0.5 2N6769
500 15 3.0 2N67941
35 15 2N6802t
45 15 2N67621
12.0 0415 2N7228%
12.0 0.4 2N6770t

NOTE: 1 = QPL - Approved Types
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RF and BUZ Series MOSFETs

Power Product Selection Guide

MAXIMUM RATINGS PACKAGE
v) (A) Q) TO-205AF TO-204 TO-220AB TO-218
50 20 0.95 RFL2NO05
4.0 0.8 RFP4NO05
13.0 0.12 BUZ71A
14.0 0.1 BUZ71
15.0 0.14 RFM15N05 RFP15N05
30.0 0.04 BUZ11
45.0 0.04 RFK45N05 RFH45N05
60 20 0.95 RFL2N06
4.0 0.8 RFP4NO06
15.0 0.14 RFM15N06 RFP15N06
25.0 0.07 RFM25N06 RFP25N06
45.0 0.04 RFK45N06 RFH45N06
80 1.0 12 RFL1N08
2.0 1.05 RFP2N08
12.0 0.2 RFM12N08 RFP12N08
18.0 0.1 RFM18N08 RFP18N08
35.0 0.055 RFK35N08 RFH35N08
100 1.0 12 RFLIN10
20 1.05 RFP2N10
9.0 0.25 BUZ72A
120 0.2 RFM12N10 RFP12N10,BUZ20
18.0 0.1 RFM18N10 RFP18N10
19.0 0.1 BUZ21
35.0 0.055 RFK35N10 RFH35N10
120 1.0 19 RFL1IN12
2.0 1.75 RFP2N12
4.0 0.4 RFL4N12
10.0 03 RFM10N12 RFP10N12
15.0 0.15 RFM15N12 RFP15N12
30.0 0.075 RFK30N12 RFH30N12
150 1.0 1.9 RFLIN15
2.0 1.75 RFP2N15
4.0 0.4 RFL4N15
10.0 03 RFM10N15 RFP10N15
15.0 - 0.15 RFM15N15 RFP15N15
30.0 0.075 RFK30N15 RFH30N15
180 1.0 3.65 RFLIN18
2.0 3.5 RFP2N18
8.0 05 RFM8N18 RFP8N18
12.0 0.25 RFM12N18 RFP12N18
25.0 0.15 RFK25N18 RFK25N18
200 1.0 3.65 RFL1N20
2.0 3.5 RFP2N20
5.8 0.6 BUZ73A
8.0 05 RFM8N20 RFP8N20
9.5 04 BUZ32
12.0 0.25 RFM12N20 RFP12N20
25.0 0.1 RFK25N20 RFK25N20
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Power Product Selection Guide
RF and BUZ Series MOSFETs (Continued)

MAXIMUM RATINGS PACKAGE
Q
BVpss Ins Roston)
(\)] (A) Q) TO-205AF TO-204 TO-220AB TO-218
350 4.0 20 RFM4N35 RFP4N35
7.0 0.75 RFM7N35 RFP7N35
12.0 0.38 RFH12N35
12.0 0.5 RFM12N35
400 2.6 25 BUZ76A
3.0 1.8 . BUZ76
4.0 2.0 RFM4N40 RFP4N40
4.5 1.5 BUZ60B
55 1.0 BUZ60
7.0 0.75 RFM7N40 RFP7N40 .
115 0.4 BUZ351
12.0 0.38 RFH12N40
12.0 0.5 RFM12N40
450 3.0 3.0 RFM3N45 RFP3N45
6.0 1.25 RFM6N45 RFP6N45
10.0 0.6 RFM10N45 RFH10N45
500 3.0 3.0 RFM3N50 RFP3N50
4.0 2.0 BUZ42
45 1.5 BUZ41A
6.0 1.25 RFP6N50
8.3 08 BUZ45A
9.6 0.6 BUZ45
10.0 0.6 RFM10N50 RFH10N50
10.0 0.5 BUZ458
1000 4.3 3.5 RFP4N100
RF and BUZ Series P-Channel MOSFETs
MAXIMUM RATINGS PACKAGE
E\f’
A,
BVpss Ips Rps(on)
v) (A) Q) TO-205AF TO-220AB TO-218
80 1.0 3.65 RFL1P08
2.0 3.5 RFP2P08
6.0 0.6 RFM6P08 RFP6P08
8.0 0.4 RFM8P08 RFP8P08
12.0 0.3 RFM12P08 RFP12P08
25.0 0.15 RFK25P08 RFH25P08
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Power Product Selection Guide
RF and BUZ Series P-Channel MOSFETSs (Continued)

w

SELECTION
GUIDE

MAXIMUM RATINGS PACKAGE
>4 ES¢
BVpss Ips Roson)
W) (A) Q) TO-205AF TO-204 T0-220AB TO-218
100 1.0 3.65 RFL1P10
2,0 35 RFP2P10
6.0 0.6 RFP6P10
8.0 0.4 RFMSP10 RFP8P10
12.0 0.3 RFM12P10 RFP12P10
25.0 0.15 RFK25P10 RFH25P10
120 5.0 1.0 RFM5P12 RFP5P12
10.0 0.5 RFM10P12 RFP10P12
150 5.0 1.0 RFM5P15 RFP5P15
10.0 0.5 RFM10P15 RFP10P15
JEDEC P-Channel
MAXIMUM RATINGS PACKAGE
BVpss Ips Rosion)
) (A) ©) TO-205AF TO-204
100 1.16 3.65 2N6895¢
6.0 0.6 2N6896t
6.5 0.3 2N6849t
11.0 0.3 2N6804
12.0 0.3 2N6897t
25.0 0.2 2N6898t
200 4.0 0.8 2N68511

NOTE: t = QPL - Approved Types
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Power Product Selection Guide
IR Equivalent P-Channel Product Series

MAXIMUM RATINGS ' PACKAGE
=7
BVpss bbs Rosgomn Exs
v @A) ©@) (mj) TO-205AF | TO-204 | TO-220AB | TO-247 | 4LEADDIP
80 0.6 16 190 IRFD9113
0.8 038 370 IRFD9123
25 16 190 IRF9513
3.0 12 190 IRF9511
3.5 0.8 370 IRFF9123
40 06 370 IRFF9121
5.0 08 370 IRF9523
5.5 0.4 500 IRFF9133
6.0 06 370 IRF9521
6.5 03 500 IRFF9131
100 0.4 500 IRF9133 IRF9533
12.0 03 500 IRF9131 IRF9531
15.0 03 960 IRF9143 IRF9543
16.0 03 960 IRFP9143R
19.0 02 960 IRFg141 IRF9541 | IRFP9141R
25.0 0.15 1300 IRF9151 IRFP9151
100 07 12 190 IRFD9110
1.0 0.6 370 IRFD9120
25 16 190 IRF9512
3.0 12 190 IRF9510
35 08 370 IRFFg122
40 06 370 IRFF9120
5.0 0.8 370 IRF9522
55 04 500 IRFF9132
6.0 0.6 370 IRF9520
6.5 03 500 IRFF9130
10.0 0.4 500 IRF9132 IRF9532
12.0 03 500 IRF9130 IRF9530
15.0 03 960 IRF9142 IRF9542
16.0 03 960 IRFP9142R
19.0 02 960 IRF9140 IRF540 | IRFP9140R
250 0.15 1300 IRF9150 IRFP9150
150 045 24 290 IRFD9223
20 24 290 IRFF9223
25 15 290 IRFFg221
3.0 24 290 IRF9623
35 15 290 IRF9621
35 12 500 IRFF9233
40 08 500 IRFF9231
55 12 500 IRF9233 IRF9633
6.5 0.8 500 IRFg231 IRF9631
9.0 07 790 IRFg243 IRF9643
100 07 790 IRFP9243R
11.0 05 790 IRFg241 IRF9641
12,0 05 790 IRFP241R
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Power Product Selection Guide
IR Equivalent P-Channel Product Series (Continued)

MAXIMUM RATINGS PACKAGE
BVpss Ips Rps(on) Ens
) (A) Q) (mj) TO-205AF TO-204 TO-220AB TO-247 4 LEAD DIP
200 0.6 15 290 IRFD9220
2.0 24 290 IRFF9222
25 15 290 IRFF9220
3.0 24 290 IRF9622
3.5 1.5 290 IRF9620
3.5 1.2 500 |IRFF9232
4.0 0.8 500 IRFF9230
5.5 1.2 500 IRF9232 IRF9632
6.5 0.8 500 IRF9230 IRF9630
9.0 0.7 790 IRF9242 IRF9642
10.0 0.7 790 IRFP9242R
11.0 0.5 790 IRF9240 IRF9640
12.0 0.5 790 IRFP9240R

NOTE: All P-Channel MOSFETSs are avalanche rated whether indicated by an R suffix or not.

3-19

i

SELECTION
GUIDE







OWER MOSFETs

N-CHANNEL POWER MOSFETs

N-CHANNEL POWER MOSFET DATA SHEETS

2N6755, 2N6756
2N6757, 2N6758
2N6759, 2N6760
2N6761, 2N6762
2N6763, 2N6764
2N6765, 2N6766
2N6767, 2N6768
2N6769, 2N6770
2N6782

2N6784

2N6786

2N6788

2N6790

2N6792

2N6794

2N6796

2N6798

2N6800

2N6802

BUZ11

BUZ20

BUZ21

BUZ32

BUZ351

BUZ41A

BUZ42

BUZ45

BUZ45A
BUZ45B

BUZ60

* R Suffix Types Only

N-Channel Enhancement-Mode Power Field-Effect Transistors. ............

N-Channel Enhancement-Mode Power Field-Effect Transistors. .. ..........

N-Channel Enhancement-Mode Power Field-Effect Transistors.............

N-Channel Enhancement-Mode Power Field-Effect Transistors. . ...........

N-Channel Enhancement-Mode Power MOS Field-Effect Transistors . ... ....
N-Channel Enhancement-Mode Power Field-Effect Transistors. ............
N-Channel Enhancement-Mode Power MOS Field-Effect Transistors . .......
N-Channel Enhancement-Mode Power MOS Field-Effect Transistors . .. .....
N-Channel Enhancement-Mode Power Field-Effect Transistor..............
N-Channel Enhancement-Mode Power MOS Field-Effect Transistor.........
N-Channel Enhancement-Mode Power MOS Field-Effect Transistor .. .......

N-Channel Enhancement-Mode Power Field-Effect Transistor

N-Channel Enhancement-Mode Power MOS Field-Effect Transistor.........
N-Channel Enhancement-Mode Power MOS Field-Effect Transistor.........
N-Channel Enhancement-Mode Power MOS Field-Effect Transistor.........

N-Channel Enhancement-Mode Power Field-Effect Transistor

N-Channel Enhancement-Mode Power MOS Field-Effect Transistor .. .......
N-Channel Enhancement-Mode Power MOS Field-Effect Transistor .. .......
N-Channel Enhancement-Mode Power MOS Field-Effect Transistor .. .......

N-Channel Enhancement-Mode Power Field-Effect Transistor
N-Channel Enhancement-Mode Power Field-Effect Transistor
N-Channel Enhancement-Mode Power Field-Effect Transistor
N-Channel Enhancement-Mode Power Field-Effect Transistor
N-Channel Enhancement-Mode Power Field-Effect Transistor.
N-Channel Enhancement-Mode Power Field-Effect Transistor
N-Channel Enhancement-Mode Power Field-Effect Transistor
N-Channel Enhancement-Mode Power Field-Effect Transistor
N-Channel Enhancement-Mode Power Field-Effect Transistor
N-Channel Enhancement-Mode Power Figld-Effect Transistor
N-Channel Enhancement-Mode Power Field-Effect Transistor
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N-CHANNEL POWER MOSFETS (continuea)

PAGE

BUZ60B N-Channel Enhancement-Mode Power Field-Effect Transistor. . ............ 4-141
BUZ71 N-Channel Enhancement-Mode Power Field-Effect Transistor. . ............ 4-145
BUZ71A N-Channel Enhancement-Mode Power Field-Effect Transistor.. ... ......... 4-150
BUZ72A N-Channel Enhancement-Mode Power Field-Effect Transistor.. .. .......... 4-155
BUZ73A N-Channel Enhancement-Mode Power Field-Effect Transistor. . ... ......... 4-159
BUZ76 N-Channel Enhancement-Mode Power Field-Effect Transistor. . ............ 4-163
BUZ76A N-Channel Enhancement-Mode Power Field-Effect Transistor.............. 4-167
IRF120, IRF121, N-Channel Enhancement-Mode Power Field-Effect Transistors. .. .......... 4-171
IRF122, IRF123

IRF130/131/132/133, N-Channel Power MOSFETSs Avalanche Energy Rated* .................. 4-176
IRF130R/131R/132R/133R

IRF140/141/142/143, N-Channel Power MOSFETSs Avalanche Energy Rated” . ................. 4-181
IRF140R/141R/142R/143R

IRF150/151/152/153, N-Channel Power MOSFETSs Avalanche Energy Rated* .................. 4-186
IRF150R/151R/152R/153R

IRF220, IRF221, N-Channel Enhancement-Mode Power Field-Effect Transistors. ............ 4-191
IRF222, IRF223

IRF230/231/232/233, N-Channel Power MOSFETSs Avalanche Energy Rated* .................. 4-196
IRF230R/231R/232R/233R

IRF234, IRF235, N-Channel Power MOSFETs Avalanche EnergyRated .. ................. 4-201
IRF236, IRF237

IRF240/241/242/243, N-Channel Power MOSFETs Avalanche Energy Rated* . ................. 4-206
|RF240R/241R/242R/243R

IRF244, IRF245, N-Channel Power MOSFETs Avalanche Energy Rated . . ................. 4-211
IRF246, IRF247

IRF250/251/252/253, N-Channel Power MOSFETSs Avalanche Energy Rated* . ................. 4-216
IRF250R/251R/252R/253R

IRF254, IRF255, N-Channel Power MOSFETs Avalanche EnergyRated .. ................. 4-221
IRF256, IRF257

IRF320, IRF321, N-Channel Enhancement-Mode Power Field-Effect Transistors. ............ 4-226
IRF322, IRF323

IRF330/331/332/333, N-Channel Power MOSFETSs Avalanche Energy Rated* .................. 4-231
IRF330R/331R/332R/333R

IRF340/341/342/343, N-Channel Power MOSFETSs Avalanche Energy Rated* . ................. 4-236
IRF340R/341R/342R/343R

IRF350/351/352/353, N-Channel Power MOSFETs Avalanche Energy Rated* . ................. 4-241
IRF350R/351R/352R/353R

IRF360, IRF362 N-Channel Power MOSFETs Avalanche EnergyRated. . ................. 4-246
IRF420, IRF421, N-Channel Enhancement-Mode Power Field-Effect Transistors. .. .......... 4-251
IRF422, IRF423

IRF430/431/432/433, N-Channel Power MOSFETSs Avalanche Energy Rated* . ................. 4-256
IRF430R/431R/432R/433R
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T HARRIS 2N6755
2N6756

N-Channel Enhancement-Mode

August 1991 Power Field-Effect Transistors
Features Package
TO-204AA
* 12A and 14A, 60V - 100V BOTTOM VIEW
* rps(on) = 0.18Q and 0.25Q
DRAIN

* SOA is Power-Dissipation Limited SOURCE

/ (FLANGE)
* Nanosecond Switching Speeds

e Linear Transfer Characteristics
® High Input Impedance
* Majority Carrier Device

Description

The 2N6755 and 2N6756 are n-channel enhancement-mode | Terminal Diagram
silicon-gate power field-effect transistors designed for applications :

such as switching regulators, switching converters, motor drivers, N-CHANNEL ENHANCEMENT MODE
relay drivers, and drivers for high-power bipolar switching
transistors requiring high speed and low gate-drive power. These D

types can be operated directly from integrated circuits.
- These types are supplied in the JEDEC TO-204AA steel package.

G
S
Absolute Maximum Ratings (T¢ = +250C) Unless Otherwise Specified
2N6755 2N6756 UNITS

Drain-SourceVoltage ............coviiiiiiiana.. e Vps 60* 100* v
Drain-Gate Voltage (RGS =20KQ).....ovivrriiiiiineniiiieanns VDGR 60* 100* \
Continuous Drain Current

T =4250C L.t s Ip 12* 14* A

TC=41000C . ittt ittt Ip 8.0* 9.0* A
PulsedDrainCurrent. .......oviuiii ittt ittt Ipm 25 30 A
Gate-SourceVoltage ........oiiiiiiiiiiiiiiiieiiiinneeiennnns VGs +20 +20 \
Maximum Power Dissipation

To=+250C(SeeFig.11) .ooviirniiiiiiiiiii ittt eeeans Pp 75*% 75* w

To=+1000C(SeeFig. 11) «..ovuriiniieii i iiiiiniineneenaas Pp 30* 30* w
Linear Derating Factor (See Fig. 11) «..vvvviiiiniiiiiiiniiinrnaeeines 0.6* 0.6* W/°C
Inductive Current,Clamped ........coiiiiiiiiiiiiiiiiieniinniennnns ILm 25 30 A

(See Figures 1 and 2, L = 100pH)
Operating and Storage Junction Temperature Range............ T4, TSTG -55t0 +150* -55to0 +150* oC
Maximum Lead Temperature forSoldering........c.covvvviieinnnaenas TL 300* 300* oC

(0.063" (1.6mm) from case for 10s)
'JEI‘._)EC registered values

CAUTION: These devices are sensitive to electrostatic discharge. Proper'I.C. handling procedures should be followed. File Number 1 5 86.1

Copyright © Harris Corporation 1991
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Specifications 2N6755, 2N6756

Electrical Characteristics @ T¢ = 259C (Unless Otherwise Specified)

Parameter Type Min. Typ. Max. Units Test Conditions
BVpgg Drain — Source Breakdown Voltage | 2N6755 | 60 - - v [vgs=0
2N6756 | 100 - - vV |ip=10mA
VGs(th) Gate Threshold Voltage ALL | 20° - a0° vV | Vps=Vgs. lp=1mA
IgssF_ Gate — Body Leakage Forward ALL - = 100° | nA | Vgs=20V
Igssp  Gate — Body Leakage Reverse ALL - - 100° | nA | Vgg=-20V
Ipss  Zero Gate Voltage Drain Current AL - 0.1 1.0° | mA | Vps = Max. Rating, Vgg =0
- 0.2 40° | mA | Vpg=Max. Rating, Vgg =0, T = 125°C
Vpsion) Static Drain-Source On-State 2N6755 | - - 30° v | Vgs=10V,Ip=12A
Voluge () 2N6756 | - - 252°| V| Vgg=- 10V, Ip = 14A
Rps(on) Static Drain-Source On-State 2N6755 | - 0.20 | 0.25° a |vgs=10V,Ip=8A
Resistance @
2N6756 |~ 014 | 0.18° 2 |Vgg=-10V,ip- 9A
Rpgon) Static Drain-Source On-State 2N6755 | - - 045* | @ |vgg=10V,ip=8A, Tc = 1269C
Resistance @ G
2N6756 | — - 033 | @ | Vgs- 10V, Ip - 9A, T¢ = 1265C
9, Forward Transconductance (1) AL | 40° [ 55 | 120° | sw) [vpg=15v,1p-9a
c, Input Capacitance ALL 50° | 600 | 800° | oF
] 350 Vgs =0, Vps = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 150* 300 500 pF See Fig. 10
e Fig.
Cres Reverse Transfer Capacitance ALL 50° | 100 | 150° | pF
tg (on)  Turn-On Delay Time ALL - - 30° ns | Vpp =36V, ip - 9A,Z, - 150
t, Rise Time ALL - - 75" ns (See Figs. 13 and 14}
tq (off) Turn-Off Delay Time ALL - - 40° ns | (MOSFET switching times are essentially
t Fall Time ALL - - 45° ns ot i )
Thermal Resistance
Ry Junction-to-Case ALL = - 167° | °C/W
Ripcs  Case-to-Sink ALL - 0.1 - °C/W | Mounting surface flat, smooth, and greased.
Rinja  Junction-to-Ambient ALL =~ - 30 | °C/W | Free Air Operation
Body-Drain Diode Ratings and Characterist
I Continuous Source Current 2N6755 - - 12° A Moditied MOSFET symbol o
(Body Diode) 2NG756 . - 14 showing the integral . '—L
reverse P-N junction rectifier. P
sm Pulsed Source Current 2N6755 | - - 25 N G :1.
(Body Diode) 2N6756 | - - 30 ts
Vsp  Diode Forward Voitage (1) 2N6755 | 085 | - 1.7° V_ [Tc=25%.15=12A, Vg5 = 0
2N6756 | 090° | ~ 18 V| Tc-25°C. Ig - 14A,Vgg - O
[ Reverse Recovery Time ALL - 300 - ns | Ty =150°C, Ig = Igpy, dip/dt = 100 Alus
Qpp  Reverse Recovered Charge ALL - 40 - uC | T4 = 1500C, 1 = Igp, dig/dt = 100 Alus
*JEDEC registered values. (1) Puise Test: Pulse Width < 300 usec, Duty Cycle < 2%
VARY t, T0 0BTAIN
REQUIRED PEAK I}
—— E, =058Vpgs
R = Vg = 0.758Vpgs
Vs = 20Vt ¢
I =
Fig. 1 — Clamped Inductive Test Circuit
2 20
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Fig. 3 — Typical Output Characteristics
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Vgs. GATE TO-SOURCE VOLTAGE (VOLTS)
Fig. 4 — Typical Transfer Characteristics
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2N6755, 2N6756

Pp. POWER DISSIPATION (WATTS)
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Fig. 11 — Power Vs. Temperature Derating Curve
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Fig. 13 — Switching Time Test Circuit
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2N6757
2N6758

N-Channel Enhancement-Mode
Power Field-Effect Transistors

Features

® 8A and 9A, 150V - 200V

* rps(on) = 0.492 and 0.6Q

® SOA is Power-Dissipation Limited
¢ Nanosecond Switching Speeds
 Linear Transfer Characteristics

® High Input Impedance

* Majority Carrier Device

Description

The 2N6757 and 2N6758 are n-channel enhancement-mode
silicon-gate power field-effect transistors designed for applications
such as switching regulators, switching converters, motor drivers,
relay drivers, and drivers for high-power bipolar switching

Package
TO-204AA
BOTTOM VIEW

DRAIN

SOURCE / (FLANGE)

Terminal Diagram
N-CHANNEL ENHANCEMENT MODE

transistors requiring high speed and low gate-drive power. These D
types can be operated directly from integrated circuits.
These types are supplied in the JEDEC TO-204AA steel package.
G
S
Absolute Maximum Ratings (Tg = +250C) Unless Otherwise Specified
2N6757 2N6758 UNITS

Drain-Source Voltage .. .....covviviiiiiieiiiiiieienneiensenins Vps 150* 200* A
Drain-Gate Voltage (RGS =20K)......vvviiniiiiniiniennnnennn,s VDGR 150* 200* \
Continuous Drain Current

TO=42500 ottt e e Ip 8.0* 9.0* A

TC=41000C ..\ttt iiii e iitaeeanenieanns Ip 5.0* 6.0* A
PulsedDrainCurrent. ... ...ttt ittt Ipm 12 15 A
Gate-SourceVoltage ...........coiiiiiiiiiiiiiiiiiiiiiiiiaaa, VGgs +20 +20 \
Maximum Power Dissipation

TC=+250C(SeeFigure 11) .. .ovvieiniinnieeiirnnnnenneennnnenn. Pp 75* 75* w

Te=+1000C(SeeFigure 11).....vviniiniiiiiiiiiiiniienineannes Pp 30* 30* w
Linear Derating Factor (See Figure 11) ........vvveiiiiinnenneneennenns 0.6* 0.6* Ww/oC
Inductive Current,Clamped .......ccoiiiiiiiiiiiiiiacinacansnnnnns Im 12 15 A

(See Figures 1 and 2, L = 100uH)
Operating and Storage Junction Temperature Range. ........... T4 TSTG -55to +150* -55to +150* oC
Maximum Lead Temperature for Soldering .........covveiieniiinnnnn, T 300* 300* oC

(0.063" (1.6mm) from case for 10s)
*JEDEC registered values

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. File Number 1 5 87.1

Copyright © Harris Corporation 1991
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Specifications 2N6757, 2N6758

Electrical Characteristics @ Tc = 25°C (Uniess Otherwise Specified)

Parameter Type Min. Typ. Max. Units Test Conditions
BVpgs Drain — Source Breakdown Voltage | 2N6757 | 150 - - v Vgs = 0
2N6758 200 - - \4 Ip=10mA
VGs(th) Gate Threshold Voitage ALL | 20° - 40° v |Vps=Vgs.lp=1mA
IgssF  Gate — Body Leakage Forward ALL - - 100° | nA | Vgg=20V
IGssp  Gate — Body Leakage Reverse ALL - - 100* nA Vgs = -20V
Ipss  Zero Gate Volitage Drain Current ALL - 0.1 1.0° | mA | Vpg = Max. Rating, Vgs = 0
- 0.2 40° mA | Vpg = Max. Rating, Vgg = 0, T¢ = 125°C
VDs(on) Static Drain-Source On-State 2N6757 - - 48* v Vgs =10V, 1p =8A
Vol
else © 26758 | - - 36° | v [Vgs=10v,ip=9A
Rps(on) Static Drain-Source On-State 2N6757 - 04 06°* a VGs= 10V, Ip = 5A
Resistance (1) 3
2N6758 - 0.25 04 aQ Vgg =10V, Ip = 6A
R ) Static Drain-Source On-State 2N6757 - - 113 a Vgs = 10V, Ip = SA, T¢ = 125°C
DSlon! Resistance (1) Gs 2] C
2N6758 - - 0.75° 2 | Vgg- 10V, 1p - 6A, T - 125°C
9 Forward Transconductance O ALL 3.0* 5.0 9.0 S(U) | Vpg=15V,Ip=6A
Ciss Input Capacitance ALL [ 350° | 600 | 800 | pF
- Vs =0, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 100° 250 450° oF See Fig. 10
ig.
Crgs Reverse Transfer Capacitance ALL 40° 80 150° pF 9
tq (on)  Turn-On Delay Time ALL - - 30° n | Vpp =90V, Ip = 6A, 2, = 150
t, Rise Time ALL - = 50° ns | (See Figs. 13 and 14)
td (off) Turn-Off Delay Time ALL - - 50° ns {MOSFET switching times are essentially
t Fall Time ALL - - 40°* ns i of i )
Ruyc  Junction-to-Case ALL - - 167° | °C/W
Rincs  Case-to-Sink ALL - 0.1 - °C/W | Mounting surface flat, smooth, and greased.
Rypja  Junction-to-Ambient ALL = - 30 | °C/W | Free Air Operation
Body-Drain Diode Ratings and Characteristics
Is Continuous Source Current 2N6757 = - 8.0* A Modified MOSFET symbol D
(Body Diode) 2N6758 = o 9.0° showing the integral
. reverse P-N junction rectifier. 9
sm Pulsed Source Current 2N6757 | — - 12 A PN i)
(Body Diode) 2N6758 | = = 15 S
Vsp  Diode Forward Voltage (7) 2N6757 | 0.75° | - 1.50° V| Tc=25°C,1g-8A,Vgg=0
2N6758 | 0.80° - 1.60° v Tc=25%C,ig=9A,VGg=0
tr Reverse Recovery Time ALL - 650 - ns | T, =150°C, Ig = igy, di/dt = 100 Alus
Qpp  Reverse Recovered Charge ALL = 10 - uC | T, =150°C, Ig = Igy, dig/dt = 100 Alus

*JEDEC registered values.
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(@ Pulse Test: Pulse Width < 300 usec, Duty Cycle < 2%
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2N6757, 2N6758
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2N6757, 2N6758
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2N6759
2N6760

N-Channel Enhancement-Mode
Power Field-Effect Transistors

Features

® 4.5A and 5.5A, 350V - 400V

* rps(on) = 1.0Q and 1.5Q

® SOA is Power-Dissipation Limited
* Nanosecond Switching Speeds

® Linear Transfer Characteristics

® High Input Impedance

® Majority Carrier Device

Description

The 2N6759 and 2N6760 are n-channel enhancement-mode
silicon-gate power field-effect transistors designed for applications
such as switching regulators, switching converters, motor drivers,

Package
TO-204AA
BOTTOM VIEW

DRAIN

SOURCE (FLANGE)

Terminal Diagram
N-CHANNEL ENHANCEMENT MODE

N-CHANNEL
POWER MOSFETs

relay drivers, and drivers for high-power bipolar switching
transistors requiring high speed and low gate-drive power. These D
types can be operated directly from integrated circuits.
These types are supplied in the JEDEC TO-204AA steel package.
G
S
Absolute Maximum Ratings (Tg = +250C), Unless Otherwise Specified
2N6759 2N6760 UNITS

Drain-Source Voltage .. ........oviiiuiiiiiiiiiiiiiieiieiaieaan, Vps 350* 400* v
Drain-Gate Voltage (RGS =20K€)....ivuiiiiiiiiiiineninnnnnen, VDGR 350* 400* Vv
Continuous Drain Current

TE=42500 ..ttt i i i e, Ip 4.5* 5.5* A

TC=H1000C ..ttt ittt it Ip 3.0* 3.5* A
Pulsed Drain Cumrent . .....covviii it ii i it IbMm 7.0 8.0 A
Gate-SourceVoltage ...........cocoiiiiiiiiniiiiiiiiiiiiiiea., VGs +20 +20 \
Maximum Power Dissipation

TC=+250C(SeeFigure 11) ...ocvviiiuiiiiiiiiiiiiiniinninannnen. Pp 75* 75* w

TG =+1000C(See Figure 11) . ... oueeeuneaeeeneeinenneennenns Pp 30* 30* w
Linear Derating Factor (See Figure 11) ....cvveiivnenirinenrenenennnns 0.6* 0.6* w/°C
Inductive Current,Clamped ........ooiviiiiiiiiiiiiiiiieiiiaenees Im 7.0 8.0 A

(See Figures 1 and 2, L = 100uH)
Operating and Storage Junction Temperature Range............ T4, TSTG -55t0 +150* -55to +150* oC
Maximum Lead Temperature forSoldering ........ccovneriinieneennes T 300* 300* oC

(0.063" (1.6mm) from case for 10s)
*JEDEC registered values

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed. File Number 1 5 8 8.1

Copyright © Harris Corporation 1991
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Specifications 2N6759, 2N6760

Electrical Characteristics @ T = 259C (Uniess Otherwise Specified)

Parameter Type Min, Typ. Max. Units Test Conditions
BVpgs Drain — Source Breakdown Voltage | 2N6759 350 - - v Vgs =0
2N6760 | 400 - - vV |lp=10mA
VGsith) Gate Threshold Voltage ALL 20° - 40° V | Vps=Vgs.lp=1mA
Igssg  Gate — Body Leakage Forward ALL ~ - 100° nA  Tvgg=20v
IGssp  Gate — Body Leakage Reverse ALL - - 100* nA | Vgg=-20V
ipss Zero Gate Voltage Drain Current ALL - 0.1 1.0 mA | Vpg = Max. Rating, Vgg = 0
- 02 4.0° | mA | Vpg = Max. Rating, Vgg = 0, T¢ = 125°C
Vpston) Static Drain-Source On-State 2N6759 - - 7.0° v Vgs = 10V, Ip = 4.5A
Voltage @
] 2N6760 - - 6.7° v Vgs = 10V, Ip = 5.5A
R Static Drain-Source On-State 2N6759 - 1.0 15° 2 Vgs = 10V, Ip = 3A
DSton) J e e 3 GS o
2N6760 - 08 1.0 Q [Vgg=10V,ip=35A
Rps(on) Static Drain-Source On-State 2N6759 - - 3.3° Q Vgs = 10V, Ip = 3A, Tg = 1259C
Resistance
2N6760 - - 2.2° 2 |vgg=10V,Ip=35A, T = 125°C
[ Forward Transconductance (7) ALL 30° | 45 9.0° | S(U) | Vpg=15V,Ip =3.5A
Cigs Input Capacitance ALL 350" 600 800° pF
- VGs =0.Vpg =25V, f = 1.0 MHz
Coss  Output Capacitance ALL 50° 150 | 300° | pF Sou Fig. 10
ig.
Cres Reverse Transfer Capacitance ALL 20° 40 80* oF 9
4 (on) Turn-On Delay Time ALL - = 30° ns | Vpp=175V,1p = 354, Z, - 150
t Rise Time ALL - - 35° ns {See Figs. 13 and 14)
tg (uff) Turn-Off Delay Time ALL - - 55° ns | IMOSFET switching times are essentislly
T Fall Time ALL = = 35° ns of i )
Thermal Resistance
Runyc  Junction-to-Case ALL - - 167°
Ripcs  Case-to-Sink ALL - 0.1 - °C/W | Mounting surface flat, smooth, and greased.
Rihja  Junction-to-Ambient ALL - - 30 °Cc/w | Free Air Operation
Body-Drain Diode Ratings and Characteristics
Is Continuous Source Current 2N6759 - - 45* A | Modified MOSFET symbol PR T
(Body Diode) 2N6760 - _ 5.5° showing the integral ;
- reverse P-N junction rectifier.
Ism Pulsed Source Current 2N6759 - = 7.0 A
{Body Dicdel 2N6760 | — - 8.0 " és
Vsp  Diode Forward Voitage (7) 2N6759 | 0.70° | - 14° V| Tc-25°C,Ig=45A.Vgg=0
2N6760 | 0.75° | - 15° vV [ Tc-259C, 15 - 5.5A,Vgg =0
[ Reverse Recovery Time ALL - 550 - ns | Ty =1500C, Ig = Igp, dig/dt = 100 Alus
QpRr Reverse Recovered Charge ALL - 8.0 - uC | T3 =1509C, Ig = Igp, dig/dt = 100 Alus

*JEDEC registered values.
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2N6759, 2N6760
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2N6761
2N6762

N-Channel Enhancement-Mode
Power Field-Effect Transistors

Features

* 4.0A, 5.5A and 450V - 500V

* Rps(on) = 0.8Q

* SOA is Power-Dissipation Limited
* Nanosecond Switching Speeds

¢ Linear Transfer Characteristics

¢ High Input Impedance

¢ Majority Carrier Device

Description

The 2N6761 and 2N6762 are n-channel enhancement-mode
silicon-gate power field-effect transistors designed for applications
such as switching regulators, switching converters, motor drivers,
relay drivers, and drivers for high-power bipolar switching

Package
TO-204AA
BOTTOM VIEW

DRAIN
/ (FLANGE)

OO

SOURCE

GATE

Terminal Diagram
N-CHANNEL ENHANCEMENT MODE

transistors requiring high speed and low gate-drive power. These D
types can be operated directly from integrated circuits.
These types are supplied in the JEDEC TO-204AA steel package.
G
)
Absolute Maximum Ratings (T = +250C) Unless Otherwise Specified
2N6761 2N6762 UNITS

Drain-SourceVoltage ..........coiiiiiiiiiiiiiiiiiieiieiiiiinan, Vps 450* 500* v
Drain-Gate Voltage (RGS =20K).......oovviiiiiiinninannninnn VDGR 450* 500* \
Continuous Drain Current

TE=4250C .ottt Ip 4.0* 5.5% A

Tc=+100°C.... 2.5*% 3.0* A
Pulsed Drain Current. . . 6.0 7.0 A
Gate-Source Voltage .......ccoviiiieiinererennerrenreinennnnans +20 +20 "
Maximum Power Dissipation

TC=+250C(SeeFigure 11) ....vvvniinniiniiiniinneiieinnnen. 75* 75* w

Tc = +1000C (See Figure 11)........ 30* 30* w
Linear Derating Factor (See Figure 11) 0.6* 0.6* W/oC
Inductive Current,Clamped ...........cccovvienennen 6.0 7.0 A

(See Figures 1 and 2, L = 100pH)
Operating and Storage Junction Temperature Range............ T4, TSTG -55t0 +150* -55to +150* oC
Maximum Lead Temperature forSoldering ..........coovveviennnenn... T 300* 300* oC

(0.063" (1.6mm) from case for 10s)
*JEDEC registered values

CAUTION: These devices are sensitive to elecfrostaﬁc discharge. Proper 1.C. handling procedures should be followed. File Number 1 5 89.1

Copyright © Harris Corporation 1991
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Specifications 2N6761, 2N6762

Electrical Characteristics @ Tc = 25°C (Unless Otherwise Specified)

Parameter Type Min. Typ. Max. Units Test Conditions
BVpgs Drain — Source Breakdown Voltage | 2N6761 | 450 - - vV | vgs=0
2N6762 | 500 - - vV |ip=40mA
VGs(th) Gate Threshold Voltage ALL 2.0° - 40° vV | Vpg=Vgs.lp=1mA
IGssg  Gate — Body Leskage Forward ALL = - 100° | nA | Vgg=20V
Igssp  Gate — Body Leakage Reverse ALL - - 100°* nA | Vgg=-20V
Ipss  Zero Gate Voltage Drain Current ALL - 0.1 10° | mA | Vpg=08xMax. Rating, Vgg = 0
- 0.2 4.0° mMA | Vs = Max. Rating, Vgg = 0, T = 25°C to 125°C
Vps(on) Static Drain-Source On-State 2N6761 - - 8.0° v | Vgs=10V,ip=4A
Vol
ohage 2N6762 - - 7.7* v Vgg = 10V, Ip = 4.5A
R Static Drain-Source On-State 2N6761 - 15 20° 2 |Vgs=10V,1p=25A
DSlon) g eqistence [0}
2N6762 - 13 15° 2 [Vgg=10V.ip= 3.0A
R, Static Drain-Source On-State 2N6761 - - 44> a Vgs = 10V, Ip = 2.5A, T = 125°C
DS(on) R egistance ®
2N6762 - = 33° 2 [vgs =10V, Ig = 3.0A, Tc = 125°C
9, Forward Transconductancs (1) ALL 25° | 35 75° | S(U) [Vpg=16V,Ip=3A
c; Input Capacitance ALL | 350* | 600 | 800* | PF
e Vgs =0, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 25* 100 200* pF See Fio. 10
e Fig.
Cres | Revarse Transfer Capacitance ALL | 15 | 30 | eor | oF o
t4(on) Turn-On Delay Time ALL - - 30* ns | Vpp =225V, Ip=3A,2,= 150
t, Rise Time ALL = = 30° ns | (Ses Figs. 13 and 14)
t4 (off) Turn-Off Delay Time ALL - - 55° ns | (MOSFET switching times are essentially
T Fall Time ALL = = 30° ns | of i P )
Ryyc  Junction-to-Case ALL - - 167° | c/w
Rmcs Case-to-Sink ALL - 0.1 - °C/W | Mounting surface flat, smooth, and greased.
Rypja  Junction-to-Ambient ALL - - 30 | °C/W | Free Air Operation
Body-Drain Diode Ratings and Characteristics
's Continuous Source Current 2N6761 - - 4.0° A modifi'd ro_s; ET symbol )
i - — 0 owing the integral
{Body Diede) 2N6762 45 reverse P-N junction rectifier. ¢ {
Ism Pulsed Source Current 2N6761 - - 6.0 A
(Body Diode) 2N6762 = - 7.0 S
Vsp  Diode Forward Voltage (7) 2N6761 | 065° | - 13° V| Tc-25°C.Ig=4A, Vgg=0
2N6762 | 0.7° - 14° V[ Tc=25°C, Ig=45A,Vgs=0
tr Reverse Recovery Time ALL - 500 - ns Ty = 150°C, I = Igp, dip/dt = 100 Alus
Qpr  Reverse Recovered Charge ALL — 70 - uC | T, =1509C, I = Iy, dig/dt = 100 Alus

*JEDEC registered values. (1) Pulse Test: Pulse Width < 300 usec, Duty Cycle < 2%
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3 HARRIS 2N6763
2N6764

N-Channel Enhancement-Mode

August 1991 Power MOS Field-Effect Transistors
Features ' Package
TO-204AE
¢ 31A and 38A, 60V - 100V BOTTOM VIEW
® rps(on) = 0.08$2 and 0.055Q
DRAIN

e SOA is Power-Dissipation Limited SOURCE

{FLANGE)
* Nanosecond Switching Speeds

¢ Linear Transfer Characteristics
* High Input Impedance
e Majority Carrier Device

Description

The 2N6763 and 2N6764 are n-channel enhancement-mode | Terminal Diagram
silicon-gate power MOS field-effect transistors designed for

applications such as switching regulators, . switching converters, N-CHANNEL ENHANCEMENT MODE
motor drivers, relay drivers, and drivers for high-power bipolar
switching transistors requiring high speed and low gate-drive power. D

These types can be operated directly from integrated circuits.
These types are supplied in the JEDEC TO-204AE steel package.

G
S
Absolute Maximum Ratings (Tg = +250C) Unless Otherwise Specified
2N6763 2N6764 UNITS

Drain-Source Voltage ..........oviiiiiiiiiiiiiiii i, Vps 60* 100* \'
Drain-Gate Voltage (RGg =20K).......coviviiiiiiiiiiiinne, VDGR 60* 100* v
Continuous Drain Current

TE=+250C ..ot Ip 31 38 A

TE=41000C ..ottt ittt Ip 20 24 A
PulsedDrainCurrent. ... ....ciuiiiiiiiiiinririiiiiieirinnanenss Ipm 60 70 A
Gate-Source Voltage ...........ceiiiiiiiiiiiiiriiiiiiiniiinnann Vags +20* +20* \
Maximum Power Dissipation

To=+259C(SeeFigure 11) ...vovuii it iiiiiniinennenns. Pp 150* 150* w

Tc=+1000C(See Figure 11)........ciiiiiiininiiniiiinaann, Pp 60* 60* w
Linear Derating Factor (See Figure 11) ......coviiviiiiiniineinnnnnnss 1.2 1.2 w/oC
Inductive Current,Clamped ..........cooiiiiiiiiiiiiiiiiiiiian., ILm 60 70 A

(See Figures 1 and 2, L = 100uH)
Operating and Storage Junction Temperature Range............ T4, TSTG -55to +150* -55to +150* oC
Maximum Lead TemperatureforSoldering .. ......covvervvneneneennns TL 300* 300* oCc

(0.063" (1.6mm) from case for 10s)
*JEDEC registered values

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed. File Number 1 590.1

Copyright © Harris Corporation 1991
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Specifications 2N6763, 2N6764

ELECTRICAL CHARACTERISTICS @ Tc = 25°C (Uniess Otherwise Specified)

Parameter Type Min, Typ. Max Units Test Conditions
Woss Drain — Source Breskdown Voltage | 2N6763 60 - - \" Vgs=0
. 2N6764 100 - - \ ip=1.0mA
VGs(th) Gate Threshold Voltage ALL | 20° - 4.0° v [vpg=Vvgs. lp=1mA
Igssp  Gate — Body Leakage Forward ALL - - 100* nA Vgs = 20V
Igssp  Gate — Body Leakage Reverse ALL - - 100* nA Vgs = -20V
lpss Zero Gate Voltage Drain Current ALL - 0.1 1.0* mA Vps = Max. Rating, Vgg = 0
- 0.2 4.0* mA | Vpg = Max. Rating, Vgg = 0, T¢ = 125°C
Vps(on) Static Drain-Source On-State 2N6763 - - 2.48* v Vgs =10V Iip=31A
Voltage 2N6768 | - — [ 209" | vV |Vgs=10V,1p=38A
R Static Drain-Source On-State 2N6763 - 0.06 0.08* Q Vgs = 10V, ip = 20A
DS(on) Resistance @ S D
2N6764 - 0.045 | 0.055*| @ |Vgg=10V,Ip=24A
R Static Drain-Source On-State 2N6763 - - 0.136* a2 Vgs = 10V, Ip = 20A, T = 125°C
DS(on) Resistance @ GS D C
2N6764 | - - loo0sa | @ [vgg=10v,Ip=24A,Tc=125°C
S4g Forward Transconductance @ ALL 9.0* 12.5 27* S(U) | Vpg=15V,Ip = 24A
[+ Input Capacitance ALL 1000° | 2000 | 3000° pF
- Vgs =0, Vpg = 25V, f = 1.0 MHz
Coss Output Cepacitance ALL 500* | 1000 | 1500* pF See Fig. 10
e Fig.
Cres Reverse Transfer Capacitance ALL 150° 350 500* pF o
t4 (on) Turn-On Delay Time ALL - - 35¢ ns | Vpp = 24V,1p =24A, 2, =470
t, Rise Time ALL - - 100* ns (See Figs. 13 and 14)
4 (off) Turn-Off Delay Time ALL - - 125* ns (MOSFET switching times are essentially
t Fall Time ALL - - 100* ns independent of operating temperature.)
THERMAL RESISTANCE
Repgc - Junction-to-Case ALL - - 0.83* | °C/W
Rihcs  Case-to-Sink ALL - 0.1 - °C/W Mounting surface flat, smooth, and greased.
Repga  Junction-to-Ambient ALL - - 30 |°C/W | Free Air Operation
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
Is Continuous Source Current 2N6763 - - 31* A Modified MOSFET symbol D
(Body Diode) 2N6764 - — 38 showing the integral
reverse P-N junction rectifier.
Ism Pulsed Source Current 2N6763 - - 60 A G
I (Body Diode) 2N6764 - - 70 s
Vsp Diode Forward Voltage @ 2N6763 0.90* - 1.8* \ Tc= 25°C, Is=31A,Vgg =0
2N6764 | 0.95° | - 19° vV | Tc=125°C,Ig = 38A,Vgg =0
oy Reverse Recovery Time ALL - 500 - ns Ty= 150°C, I = Igp, dig/dt = 100 A/us
Qg Reverse Recovered Charge ALL - 10 - uC Ty= 150°C, I = IgM. d1F/dt = 100 A/us

*JEDEC registered values. @ Pulse Test: Pulse Width <X 300 usec, Duty Cycle < 2%

VARY t, TO 0BTAIN
REQUIRED PEAK I

—— E;=058BVpss

out V¢ =0.758Vpss

Vgs =20V fo—tp

Fig. 1 - Clamped inductive test circuit.
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Fig. 2 - Clamped inductive waveforms.
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B HARRIS

August 1991

2N6765
2N6766

N-Channel Enhancement-Mode
Power Field-Effect Transistors

Features

* 25A and 30A, 150V - 200V

® rps(on) = 0.085Q and 0.12Q

* SOA is Power-Dissipation Limited
* Nanosecond Switching Speeds

¢ Linear Transfer Characteristics

¢ High Input Impedance

* Majority Carrier Device

Description

The 2N6765 and 2N6766 are n-channel enhancement-mode
silicon-gate power field-effect transistors designed for applications
such as switching regulators, switching converters, motor drivers,
relay drivers, and drivers for high-power bipolar switching

Package
TO-204AE
BOTTOM VIEW
DRAIN
SOURCE / (FLANGE)

Terminal Diagram
N-CHANNEL ENHANCEMENT MODE

transistors requiring high speed and low gate-drive power. These D
types can be operated directly from integrated circuits.
These types are supplied in the JEDEC TO-204AE steel package.
G
S
Absolute Maximum Ratings (Tg = +250C) Unless Otherwise Specified
2N6765 2N6766 UNITS

Drain-Source Voltage .......ccovviiienriieinnnccascnserscasssnans Vps 150* 200* \
Drain-Gate Voltage (RGS =20KS2).....coiviiuiiieneennieninennan VDGR 150* 200* v
Continuous Drain Current

TE=42500 1ottt e 25* 30* A

Te=+1000C .....covuiinnannnnnns 16* 19* A
Pulsed Drain Current 50 60 A
Gate-SourceVoltage .........ccoeiueiieieiiiniierearneciioncnenns VGs +20 +20 v
Maximum Power Dissipation

Te=+259C(SeeFigure 11) ...oiiiiiuninieieiniiiinnniieennnnns Pp 150* 150* w

T =+1000C (See Figure 11)....... 60* 60* w
Linear Derating Factor (See Figure 11) . 1.2* 1.2* W/oC
Inductive Current, Clamped .......ccoiiiiiiiiuiiiiniineeneienneanss 50 60 A

(See Figures 1 and 2, L = 100pH)
Operating and Storage Junction Temperature Range............ T4, TSTG -55to +150* -55to +150* oC
Maximum Lead Temperature forSoldering..........coeiieiiinanaenes T 300* 300* oc

(0.063" (1.6mm) from case for 10s)
*JEDEC registered values

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. File Number 1 591 1

Copyright © Harris Corporation 1991
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Specifications 2N6765, 2N6766

Electrical Characteristics @ T¢ = 25°C (Unless Otherside Specified)

Parameter Type Min. Typ. Max. Units Test Conditions
B8Vpgs Drain — Source Breakdown Voltage | 2N6765 | 150 - - v Vgs=0
2N6766 200 - - v Ip=1.0mA
VGs(th) Gate Threshold Voltage ALL | 20° - 4.0° v | Vps=Vgs.lp=1mA
Igssp  Gate — Body Leakage Forward ALL - - 100* nA Vgs = 20V
Igssp  Gate — Body Leakage Reverse ALL - - 100* nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - 0.1 1.0* mA Vps = Max. Rating, Vgg =0
- 0.2 4.0* mA | Vpg = Max. Rating, Vgg = 0, Tc = 125°C
VDs(on) Static Drain-Source On-State 2N6765 - - 3.0* v Vgs =10V, Ip = 25A
Voltage @
2N6766 | - - 2.7* v | vgs=10V,Ip=30A
Rps(on) Static Drain-Soutce On-State 2N6765 - 0.09 0.12* Q Vgs = 10V, Ip = 16A
Resistance @
2N6766 - 007 [0.085*| @ [Vgg=10V,Ip=19A
R Static Drain-Source On-State 2N6765 - - 0.216* Q Vgg = 10V, In = 16A, T = 125°C
DS(on) Resistance (1) GS D [+
2N6766 - - 0.153*| @ Vgs =10V, Ip = 19A, T = 125°C
9 Forward Transconductance @ ALL 9.0* 15.5 27+ S (V) | Vpg=15V,Ip=19A
Ciss Input Capacitance ALL 1000* | 2000 | 3000* pF
VGs =0, Vps =25V, f = 1.0 MHz
Coss Output Capacitance ALL 450* 800 | 1200°* pF Ses Fig. 10
1g.
Crss Reverse Transfer Capacitance ALL 150* 300 500* pF 9
td(on) Turn-On Delay Time ALL - - 35* ns Vpp =95V, Ip = 19A, Z,=470
t, Rise Time ALL - - 100* ns (See Figs. 13 and 14)
ty (off) Turn-Off Delay Time ALL - - 125* ns (MOSFET switching times are essentially
t Fall Time ALL - - 100* ns independent of operating temperature.)
Thermal Resistance
Rihjc  Junction-to-Case ALL - - 0.83* | °C/W
thCS Case-to-Sink ALL - 0.1 - °C/W | Mounting surface flat, smooth, and greased.
Rihga  Junction-to-Ambient ALL - - 30 °C/W | Typical socket mount
Body-Drain Diode Ratings and Characteristics
Is Continuous Source Current 2N6765 - - 25* A Modified rh'IIOSFET 'svmbol
(Body Diode) — — n showing the integra
v 2N6766 Y reverse P-N junction rectifier.
Ism Pulsed Source Current 2N6765 — — 50 A
(Body Diode) 2N6766 — - 60
Vsp  Diode Forward Voitage (7 2N6765 | 085 | - 1.7 V. | Tc=25C,ig=25A,Vgg=0
2N6766 | 0.9* - 18* v [ Tc=259C.15=30A, Vgg=0
tr Reverse Recovery Time ALL - 500 - ns Ty =150°C, Ig = Igy, dig/dt = 100 A/us
QppR Reverse Recovered Charge ALL - 10 - uC | Ty =1500C, Ig = Igp, dig/dt = 100 Alus
*JEDEC registered values. @ Pulse Test: Pulse Width < 300 usec, Duty Cycle < 2%

VARY t, 70 OBTAIN
REQUIRED PEAK I}

¥ ouT
Vs =10V fe—tp

L

Fig. 1 — Clamped Inductive Test Circuit

Ey=058Vpss
V¢ =0.758Vpss
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Fig. 2 — Clamped Inductive Waveforms
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2N6765, 2N6766
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HARRIS 2N6767
% ,
2N6768

N-Channel Enhancement-Mode

August 1991 Power MOS Field-Effect Transistors
Features Package
* 12A and 14A, 350V - 400V Bgf;;&‘mw
® rps(on) = 0.4 and 0.3Q
DRAIN

* SOA is Power-Dissipation Limited SOURCE

/ (FLANGE)
* Nanosecond Switching Speeds

e Linear Transfer Characteristics
e High Input Impedance
* Majority Carrier Device

Description

The 2N6767 and 2N8768 are n-channel enhancement-mode | Terminal Diagram
silicon-gate power MOS field-effect transistors designed for
applications such as switching regulators, switching converters, N-CHANNEL ENHANCEMENT MODE

)
motor drivers, relay drivers, and drivers for high-power bipolar a 'u"
switching transistors requiring high speed and low gate-drive power. D w }3
These types can be operated directly from integrated circuits. § O
=
These types are supplied in the JEDEC TO-204AA steel package. § P
o 25
[o]
o
S
Absolute Maximum Ratings (T¢ = +250C) Unless Otherwise Specified
2N6767 2N6768 UNITS
Drain-SourceVoltage ...........coiiiiiiiiiiiiiiiiiiiiinianiene,s Vps 350* 400* \
Drain-Gate Voltage (RGS =20K€)......cciiiiniiiiiniianinnn, VDGR 350* 400* v
Continuous Drain Current
TE=4250C .ottt it i i e Ip 12* 14* A
TE=41000C .. ettt ettt et e e Ip 7.75* 9* A
PulsedDrain Current. .......oouiiii i iiiiiiiiiiiiii i, Ipm 20 25 A
Gate-SourceVoltage ...........coiriiiiiiiiiiiiiiiiiiininnianes VGs +20* +20* v
Maximum Power Dissipation
TC=+259C(SeeFigure 11) .. ..vuiuniiniiiniiiiini i eennens Pp 150* 150* w
Above TG = +250C, Derate Linearly ..............covviienniniinnnn. 1.2* 1.2* W/oC
Inductive Current, Clamped ........couiiitiniriiiererennennnnennns [RY] : 20 25 A
(See Figures 1 and 2, L = 100uH)
Operating and Storage Junction Temperature Range............. T4, TSTG -55to +150* -55to +150* oC
Maximum Lead Temperature forSoldering .........covvviiiennennnnn TL 300* 300* oC
(0.063" (1.6mm) from case for 10s)
*JEDEC registered values
CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed. File Number 1 898.1

Copyright © Harris Corporation 1991
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Specifications 2N6767, 2N6768

Electrical Characteristics @ T¢ = 259C (Uniess Otherwise Specified)

Parameter Type Min. | Typ. Max. Units Test Conditions
8Vpgs Drain — Source Breakdown Voitage | 2N6767 | 350 - - v Vgs=0
2N6768 | 400 - - vV |ip=10mA
VGs(th) Gste Threshold Voitage ALL | 20* - 4.0* vV | Vps=Vgs. lp=1mA
IGss¢  Gate — Body Leakage Forward ALL - - 100°* nA Vgs = 20V
Igssp  Gate — Body Leakage Reverse ALL - - 100° nA | Vgg=-20V
lpss Zero Gate Voltage Drain Current ALL - 0.1 1.0* mA | Vpg = Max. Rating, Vgg =0
- 0.2 40° | mA | Vpg=Mex. Rating, Vgg =0, Tc = 125°C
Vps(on) Static Drain-Source On-State 2N6767 - - 5.4° v Vgs =10V, Ip = 12A
Voltage (D) 2N6768 | — - | 56| v [Vgs=10v.ip=14A
Rps(on) sﬁt:‘tii:i.tr)‘r:.imScuru On-State 2N6767 - 0.3 04* [} Vgs =10V, ip = 7.75A
2N6768 - 0.25 0.3* Q Vgs =10V, Ip = 9.0A
Rps(on) :t:::; .Dnv:'in-ésuru On-State 2N6767 - - 0.88* aQ Vgs =10V, Ip=7.75A, Tc = 125°C
2N6768 - - 0.66* Q| Vgg=10V,Ip=9.0A,Te=125°C
s Forward Transconductance () ALL 8.0* 1.0 24* S (V) | Vpg =15V, Ip =9.0A
C; Input Capacitance ALL 1000* | 2000 | 3000* pF
- Vgs =0, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 200* 400 600* pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 50°* 100 200° pF
4 {on) Turn-On Delay Time ALL - - 35°* ns Vpp =180V, Ip=9.04,2,=-4.70
t, Rise Time ALL - - 65* ns (See Figs. 13 and 14)
14 (off) Turn-Off Delay Time ALL - - 150* ns (MOSFET switching times are ially
t Fall Time ALL - - 75* ns independent of operating temperature.)
Thermal Resistance ‘
Rengc  Junction-to-Case ALL - - 0.83* | °c/w
Rencs  Case-to-Sink ALL - 0.1 - °C/W | Mounting surface fiat, smooth, and greased.
RinjA  Junction-to-Ambient ALL - - 30 °C/W | Free Air Operation
Body-Drain Diode Ratings and Characterist
Is Continuous Source Current 2N6767 - - 12* A Modified MOSFET symbo! D
(Body Diode) 2N6768 - = 14° :’.‘3::3%‘:4' mto.g_rat rectifier.
Ism Pulsed Source Current 2N6767 - - 20 A G
(Body Diode) 2N6768 — - 25 S
Vsp Diode Forward Voltage (7) 2N6767 | 0.8* - 16° V | Tc=25°C, Ig=12A,Vgg=0
2N6768 | 085 | - 1.7¢ V| Tc=25°C, Ig=14A,vgs =0
ty Reverse Recovery Time ALL - 1000 - ns T, =150°C, Ig = Igp, dig/dt = 100 A/us
Qppr Reverse Recovered Charge ALL - 25 - uwC | Ty =150°C, I = Igp, dIg/dt = 100 Alus

*JEDEC registered values.

VARY t, TO OBTAIN
REQUIRED PEAK I

E,=05BVpss

out - Vg =0.75BVpgs

Vg = 10V |1,
I

Fig. 1 - Clamped inductive test circuit.
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(@ Pulse Test: Pulse Width < 300 usec, Duty Cycle < 2%

Fig. 2 - Clamped inductive waveforms.




2N6767, 2N6768
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2N6767, 2N6768
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o HARRIS 2N6769
2N6770

N-Channel Enhancement-Mode

August 1991 Power MOS Field-Effect Transistors
Features Package
TO-204AA
* 11A and 12A, 450V - 500V BOTTOM VIEW
® rps(on) = 0.5Q2 and 0.4Q
. . - DRAIN
® SOA is Power-Dissipation Limited SOURCE (FLANGE)
* Nanosecond Switching Speeds
o Linear Transfer Characteristics
¢ High Input Impedance
e Majority Carrier Device GATE
Description
The 2N6769 and 2N6770 are n-channel .enhancement-mode Terminal Diagram
silicon-gate power MOS field-effect transistors designed for
applications such as switching regulators, switching converters, N-CHANNEL ENHANCEMENT MODE
motor drivers, relay drivers, and drivers for high-power bipolar
switching transistors requiring high speed and low gate-drive power. D
These types can be operated directly from integrated circuits.
These types are supplied in the JEDEC TO-204AA steel package.
G
S
Absolute Maximum Ratings (T¢ = +250C), Unless Otherwise Specified
2N6769 2N6770 UNITS

Drain-Source Voltage .........coiuiiiieiiiiiiiiiiaiinnennes ... Vps 450* 500* v
Drain-Gate Voltage (RGS =20K€2). .. .ceveriiiiiiiinieniennannas VDGR 450* 500* v
Continuous Drain Current

TE=4250C 1 ettt ittt 11 12 A

TC=41000C ... ...ttt cieenenans 7 7.75 A
Pulsed Drain Current 20 25 A
Gate-Source Voltage +20* +20* v
Maximum Power Dissipation

TC=4259C(SeeFigure 11) . ...ovvuniiniirniiiiiiriieneennns 150* 150* w

Above Tg = +259C, Derate Linearly (See Figure 11) ... 1.2* 1.2* W/0C
Inductive Current, Clamped .. ....ooviiiieiireeieenensreneenassnns 20 25 A

(See Figures 1 and 2, L = 100uH)
Operating and Storage Junction Temperature Range............ T4, TSTG -55t0 +150* -55t0 +150* oC
Maximum Lead Temperature forSoldering . .......ccovuieiiiineeannen T 300* 300* oC

(0.063" (1.6mm) from case for 10s)
*JEDEC registered values

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. File Number 1 899.1

Copyright © Harris Corporation 1991
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Specifications 2N6769, 2N6770

Electrical Characteristics @ T¢ = 25°C (Unless Otherwise Specified)

Parameter Type Min. Typ. Max Units Test Conditions
BVpgg Drain — Source Breakdown Voltage | 2N6769 450 - - v Vgs =0
2N6770 500 - - \" lp=4.0mA
VGS(th) Gate Threshold Voltage ALL 2.0* - 4.0* v Vps = Vgs.Ip=1mA
Igssg  Gate — Body Leakage Forward ALL - - 100* nA Vgs = 20V
'GSSR Gate — Body Leakage Reverse ALL - - 100* nA VGS = -20V
Ipss Zero Gate Voltage Drain Current ALL - 0.1 1.0” mA Vps = 0.8 x Max. Rating, Vgg = 0
- 0.2 40° | mA | Vpg=Max. Rating, Vgg =0, Tc = 25°C to 125°C
VDs(on) Static Drain-Source On-State 2N6769 - - 6.0* v Vgs =10V, I = 11A
Voltage
o @ 2N6770 - - 6.0 \ Vgs =10V, Ip =12A
Rps(on) Static Drain-Source On-State 2N6769 - 0.4 0.5* Q Vgs =10V, Ip=7A
Resistance @
2N6770 - 0.3 0.4* Q Vgg =10V, Ip= 7.75A
Rpsion) Static Drain-Source On-State 2N6769 - - 1.1* 2 Vgs =10V, Ip = 7.0A, TC =125°C
Resistance @
2N6770 | - - 0.88* @ |[Vgs=10V.Ip= 7.75A, Tg=125°C
s Forward Transconductance @ ALL 8.0* 12.0 24" S (U) [Vgs=10V Ip=7.75A
ciss Input Capacitance ALL 1000* 2000 3000* pF
Vgg=0.Vpg =25V, f=10MHz
Coss Output Capacitance ALL 200* 400 600* pF See Fig. 10
e Fig.
Crss Reverse Transfer Capacitance ALL 50* 100 200* pF
t4(on) Turn-On Delay Time ALL - - 35* ns | Vpp =210V, Ip=7.75A,2, = 4.7Q
t Rise Time ALL - - 50* ns (See Figs. 13 and 14)
4 (off) Turn-Off Delay Time ALL - - 150* ns {MOSFET switching times are ially
A3 Fall Time . ALL - - 70* ns independent of operating temperature.)
Thermal Resistance
RihJc  Junction-to-Case ALL - - 0.83* | °c/w
Rthcs Case-to-Sink ALL - 0.1 - °C/W | Mounting surface flat, smooth, and greased.
R!hJA Junction-to-Ambient ALL - - 30 °C/W Free Air Operation
Body-Drain Diode Ratings and Characteristics
ls - Continuous Source Current 2N6769 - - 11" A Modified MQSFET symbol D
(Body Diode) 2N6770 — — 12% showing the integral
reverse P-N junction rectifier.
Ism Pulsed Source Current 2N6769 - — 20 A G
-(Body Diode) 2N6770 — _ 25 s
Vsp Diode Forward Voltage @ 2N6769 0.75* - 1.5* Tc= 25°C, lg=11A,Vgg=0
2N6770 | 0.80° | - 16* vV [Tc=259C,Ig=12A,vgg=0
[ Reverse Recovery Time ALL - 1300 — ns T, =150°C, I = Igp, dig/dt = 100 Alus
QgrR Reverse Recovered Charge ALL - 74 uC | Ty =150°C, Ig = Igp, dig/dt = 100 Alus

*JEDEC registered values.

VARY t; TO OBTAIN
REQUIRED PEAK I}

Ey=058Vpgs

ouT V¢ =0.758Vpsg

Fig. 1 - Clamped inductive test circuit.
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(® Pulse Test: Pulse Width < 300 usec, Duty Cycle < 2%

\
| U

Fig. 2 - Clamped inductive waveforms.




2N6769, 2N6770
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2N6782

N-Channel Enhancement-Mode
Power Field-Effect Transistor

Features

* 3.5A, 100V

* rps(on) = 0.6Q

* SOA is Power-Dissipation Limited
e Nanosecond Switching Speeds

® Linear Transfer Characteristics

® High Input Impedance

® Majority Carrier Device

Description

The 2N6782 is an n-channel enhancement-mode silicon-gate
power field-effect transistor designed for applications such as
switching regulators, switching converters, motor drivers, relay
drivers, and drivers for high-power bipolar switching transistors

Package
TO-205AF
BOTTOM VIEW
SOURCE GATE
()

() ()
DRAIN
(CASE)

Terminal Diagram
N-CHANNEL ENHANCEMENT MODE

Copyright © Harris Corporation 1991
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requiring high speed and low gate-drive power. This type can be D
operated directly from integrated circuits.
The 2N6782 is supplied in the JEDEC TO-205AF (Low Profile
TO-39) metal package.
G
S
Absolute Maximum Ratings (T¢ = +250C), Unless Otherwise Specified
2N6782 UNITS

Drain-Source Voltage (Note 1) ...vvueiniiiirinrnieeennennnennss Vps 100* \"
Drain-Gate Voltage (Rgg =20kQ) (Note 1) ..........oeivineinn, VDGR 100* v
Continuous Drain Current

TO=4250C .ttt i e Ip 3.5* A

TO=41000C .. ittt ittt ie i e Ip 2.25* A
Pulsed Drain Current (Note 2) ....covvviiinnnnniieieanrrennnnaennss Ipm 14* A
Gate-Source VoRage .........c..evuiiiniiiiienriineaenninnans VGs +20* \
Continuous Source Current (BodyDiode).......coovviiiiiiineiinnenn, Is 3.50* A
Pulse Source Current (Body Diode) (Note 2)............covuvninnnnn. Ism 14* A
Maximum Power Dissipation

TC=+259C(SeeFigure 14) . ... viniiinniiiiiiiieiiiieenniannes Pp 15* w
Linear Derating Factor(See Figure 14) .........coiiiiiiiiiiiiiiiinennn o0.12* W/oC
Inductive Current,Clamped ..........ooiiiiiiiiiiiiiii i ILM 14 A

(L = 100pH)
Operating and Storage Junction Temperature Range............ T4, TSTG -55t0 +150* oC
Maximum Lead Temperature forSoldering ...........ccoviiianneann.n TL 300* oC

(0.063" (1.6mm) from case for 10s)
*JEDEC registered values
NOTES:
1. Ty = +25°C to +150°C
2. Repetitive Rating: Pulse width limited by max. junction temperature. See

Transient Thermal Impedance Curve (Fig. 5).

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. File Number 1 592.1

N-CHANNEL
POWER MOSFETs




Specifications 2N6782

Electrical Characteristics @ Tgc = 25°C (Unless Otherwise Specified)

Parameter Min. Typ. jax. | Units Test Conditions
BVpgs _Drain - Source Breakdown Votage 100° | - = V| Vgs = 0V, Ip = 025 mA
Vi Gatte Threshold Voltage 20° | — | 40° | V | Vps = Vgs. Ip = 05 mA
[ Gate - Source Leakage Forward - - 100* nA Vgs = 20V, Vpg = OV
[Tgss _Gate - Source Leakage Reverse = — [ 100° | nA | Vas = -20V, Vps = OV
Ipgs  2ero Gate Voltage Drain Current — — 250* | A | Vps = 100V, Vgs = OV
= — | 1000° | uA | Vps = 80V, Vgg = OV, Tc = 125°C
[ VDSion) OnState Voltage @ — [ = [ 21" [ V [ Vas = 10V.Ip = 354
RpS(on) Static Drain-Source On-State Resistance (2) — [ 05 | 06° | 8 | Vgs = 10V, Ip = 2.28A, T = 25°C
- — [ 108 ] 8 | Vgs = 10V, Ip = 2.26A, TC = 125°C
[ Vsp__Diode Forward Vohiage @) 075* | — | 16° | V | Tc = 2°C, Ig = 35A, V&g = OV
Sfs Forward Transconductance (2) 10* | 15 | 30" | S@© | Vps = BV, Ip = 2.25A
Cigs __INput Capacitance 60° | 13 | 200° | pF | Vgs = OV, Vps = 25V, f = 1.0 MHz
"Coss__ Output Capacitance 40° | 80 | 100° | pF | See Fig. 10
Crgs Reverse Transfer Capacitance 10* 20 25* pF
[ tdion) _ Tum-On Delay Time = — [ 15° | ns | Vpp ® 34V, Ip = 225A, Z, = 500
ty Rise Time — — 25* ns See Fig. 15
| tdioth  Turn-Off Delay Time - = 25* ns (MOSFET switching times are
4 Fall Time — . 20° s of operating temperature.)
SOA  Safe Operating Area % = p W _| Vps = 80V, Ip = 183 mA, See Fig. 16
15 = = W | Vps = 428V, Ip = 35A, See Fig. 16.
Thermal Resistance
[Rengc__ Junction-to-Case T = 1 - [833 [cwl
[ Rthga _ Junction-to-Ambient | = 1 = 1175 Tec/w [ Free Air Operation -
Source-Drain Diode Switching Characterlstlcs (Typical)
Yy Reverse Recovery Time [ ns T T, = 180°C, Iz = 35A, dig/dt = 100A/us
[ Qg Roverse Recovered Charge 1.0 [ WC_| Ty = 160°C, If = 35A, diick = 100AJus
_&g Forward Turn-on Time Intrinsic turn-on time is ligible. Turn-on speed .is i by Lg + Lp.

@ Ty =25°Ct0150°C. @) Pulse Test: Pulse width < 300us, Duty Cycle < 2%. @ Rewwva Rnna Pulse width limited by
\perature.
Su Tunm: Thumd Impedance Curve (Fig. 6).

*JEDEC registered value
12 ey PP e Il ] »
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Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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H.P.

8010A ;GEZKGTRONIX
PULSE 0sC.

GEN. )
NOTES:

1. LHO063 CASE GROUNDED.
2. GROUNDED CONNECTIONS COMMON TO GROUND PLANE ON BOARD.
3. PULSE WIDTH=3 us, PERIOD=1 ms, AMPLITUDE=10V.

fe—PULSE WIDTH
VGston) +10V |
INPUT 50%

Vas(oft) OV 2

INPUT PULSE INPUT PULSE
RISE TIME ‘ _FALLTIME
o™ o] ¥
oot o %
Vos(on) S 10%
NOTES

WHEN MEASURING RISE TIME, Vgg(on) SHALL BE AS SPECIFIED ON THE INPUT
WAVEFORM. WHEN MEASURING FALL TIME, Vgs(off) SHALL BE SPECIFIED ON
THE INPUT WAVEFORM. THE INPUT TRANSITION AND DRAIN VOLTAGE RE-
SPONSE DETECTOR SHALL HAVE RISE AND FALL RESPONSE TIMES SUCH THAT
DOUBLING THESE RESPONSES WILL NOT AFFECT THE RESULTS GREATER
THAN THE PRECISION OF MEASUREMENT. THE CURRENT SHALL BE SUFFI-
CIENTLY SMALL S0 THAT DOUBLING IT DOES NOT AFFECT TESTS RESULTS
GREATER THAN THE PRECISION OF MEASUREMENT.

Fig. 15 — Switching Time Test Circuit

BLOCKING
DIODE 4700

NOTES:

1. SET Vg TO THE VALUE SPECIFIED UNDER DETAILS USING A 0.1s PULSE
WIDTH WITH A MINIMUM OF 1 MINUTE BETWEEN PULSES. INCREASE Vgg
UNTIL THE SPECIFIED VALUE OF Ig AND Vg ARE OBTAINED. CASE
TEMPERATURE = 250C.

2. SELECT Rg SUCH THAT Ip o Rg = 2.5 £ 1.0 Vdc.

Fig. 16 — Safe Operating Area Test Circuit
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2N6784

N-Channel Enhancement-Mode
Power MOS Field-Effect Transistor

Features

® 2.25A, 200V

°® rps(on) = 1.5Q

® SOA is Power-Dissipation Limited
* Nanosecond Switching Speeds

e Linear Transfer Characteristics

® High Input Impedance

* Majority Carrier Device

Description

The 2N6784 is an n-channel enhancement-mode silicon-gate
power MOS field-effect transistor designed for applications such as
switching regulators, switching converters, motor drivers, relay
drivers, and drivers for high-power bipolar switching transistors

Package
TO-205AF
BOTTOM VIEW
SOURCE GATE
)

() )
DRAIN
(CASE)

Terminal Diagram
N-CHANNEL ENHANCEMENT MODE

requiring high speed and low gate-drive power. This type can be D
operated directly from integrated circuits.
The 2N6784 is supplied in the JEDEC TO-205AF (Low Profile
TO-39) metal package. G
S
Absolute Maximum Ratings (T¢ = +250C) Unless Otherwise Specified
2N6784 UNITS
Drain-Source Voltage . .........cuiiiiiiiiiiiieiiiiniiiiiainaens Vps 200* \
Drain-Gate Voltage (RGS =20KN)......vvivniiiniiiereinneennnns VDGR 200* v
Continuous Drain Current
TE=4250C ittt it i Ip 2.25* A
TO=41000C ..ttt iin ittt i, Ip 1.5% A
Pulsed Drain Current(Note 2) ...........coiiiiiiiiiiniiiieen, Ipm 9* A
Gate-Source Voltage ...........coviiiuernininieninieeeniennnnns Vas +20* Vv
Continuous Source Current (Body Diode) . .....vveeverrinnenenncnnns Is 2.25% A
Pulse Source Current (Body Diode) (NOt€ 2). .o vvveneenrirnnenennnns Ism 9* A
Maximum Power Dissipation
TC=+259C (SeeFigure14) .....cooviiriiinniiiinniniinniennnnns Pp 15* w
Above Tg = +259C, Derate Linearly (See Figure 14) ............ccuuet 0.12* W/oC
Inductive Current,Clamped ........cooiviniiiiiiiiniiiiiieaannns Im 9 A
(L = 100uH)
Operating and Storage Junction Temperature Range. ........... T, TSTG -55to +150* oCc
Maximum Lead Temperature forSoldering..........coeviiiiiiinnenn TL 300* oC
(0.063" (1.6mm) from case for 10s)
*JEDEC registered values
CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. File Number 1 906.1

Copyright © Harris Corporation 1991



Specifications 2N6784

Electrical Characteristics @ Tgc = 25°C (Unless Otherwise Specified)

Parameter Min. Typ. Max. | Units Test Conditions

BVpgg Drain - Source Breakdown Voltage 200* - — Vv Vgs = 0V, Ip = 025 mA

VGSit_h) Gate Threshold Volitage 2.0* - 4.0* Vv Vps = Vgs. Ip = 0.6 mA

lgsg __ Gate - Source Leakage Forward = - 100* nA Vgs = 20V, Vpg =

Igss Gate - Source Leakage Reverse — - 100* nA Vgs = —20V, Vpg =

Ipss  Zero Gate Voltage Drain Current - — 250" pA | Vps = 200V, Vgg = OV
- - 1000* wA Vps = 160V, Vgg = OV, Tc = 125°C

VDS(on) On-State Voitaged — — [337" | V | Vgs = 10V, Ip = 2.25A

RpS(on) Static Drain-S On-State Resi a — 10 | 15° 2 | Vgs = 10V, Ip = 1.5A, Tp = 25°C
— ~ 2.81* Q Vgs = 10V, Ip = 1.5A, Tp = 125°C

Vsp __ Diode Forward Voltage 2 07 | — | 15° V| Tc = 25°C, Ig = 2.25A, Vgg = OV

Ofs Forward Transconductance @ 0.9* 1.3 2.7* | S | Vps =5V, Ip = 15A

Ciss __ Input Capacitance 60" | 135 | 200° | pF | Vgs = OV, Vps = 25V, f = 1.0 MHz

Coss  Output Capacitance 20* 60 80* pF | See Fig. 10

[ Reverse Transfer Capacitance 5.0* 16 25* pF

'd;onl Turn-On Delay Time — — 16* ns Vpp 275V, Ip = 1.5A, Z, = 500

t Rise Time — - 20* ns See Fig. 15

td(of) Turn-Off Delay Time — - 30* ns (MOSFET switching times are ially indep

Y Fall Time — - 0% P of operating temperature.)

SOA Safe Operating Area 15 — — w Vps = 160V, Ip = 94 mA, See Fig. 16.
15 = — W | Vps = 667V, Ip = 2.25A, See Fig. 16.

Thermal Resistance

N-CHANNEL

RehJC __Junction-to-Case [ = [ = [833* [cw ]
A Junction-to-Ambient | — 1 — 1175 [°C/W | Free Air Operation |
Source-Drain Diode Switching Characteristics (Typical)
ty Reverse Recovery Time 290 [ ns [ T, =150°C, Ig = 2.25A, dig/dt = 100A/us
Qrr  Reverse Recovered Charge 2.0 | wC [T, =150°C, Ig = 2.25A, dif/dt = 100A/us
ton Forward Turn-on Time Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.
*JEDEC registered value aPulse Test: Pulse width < 300us, Duty Cycle < 2%.
10
1
at!uxPULsnEs'T 10 _SﬂusPULSETESITJT I I ya
w [ Vs >1p(on) X RDS(nn) max.
| Ty=-559C ]
8 5 J —
i ] g 7 —
£ & Ty=25%__|
£ / §
=
< 6 Vgs =8V 2 Ty=125% |
= 3
2 &
3 ' R
£ 3
= z /4
H v z i
S > 05
S =
2
/]
1 /
[1] 10 20 30 40 50 0 2 4 6 8 10 12 14
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vgs, GATE-TO-SOURCE VOLTAGE (VOLTS)
Fig. 1 - Typical output characteristics. Fig. 2 - Typical transfer characteristics.
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10 U 50
80 us PULSE TEST T T
a |
1T T
8 20 OPERATION IN THIS AREA
S LIMITED BY Rps(on)
z . ;
£ g x =
5 s I~ AN N 10 us TIT1
: H N HRH
z A = N N 100 ws| | |
H /. 2 NCNN 11
3, yavd s ., N [
z v 3 " N N me
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& /] // < 05 H
& V /2 o L 1
- / o [~ Tc=25°C Y10 ms
2 - 6V 0.2} 7y = 1500C MAX. N 1
— Renyc = 8.33 KW 100 msHTH
] 0.1} SINGLE PULSE it
5 = E:
0 av 0.05 - "
0 2 4 6 8 0 10 2 5 10 20 50 100 200 500
Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Fig. 3 - Typical saturation characteristics. Fig. 4 - Maximum safe operating area.
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s U 0.02 111 1. DUTY FACTOR, D = -1 X
= = - ouTY FaC 7 1
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N == s sidii i vt
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Fig. 5 - Maximum effective transient thermal impedance,
junction-to-case versus pulse duration.
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| I 10
80 us fULSE YEST '
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Fig. 6 - Typical transconductance versus drain current. Fig. 7 - Typical source-drain diode forward voltage.
Y
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Fig. 8 - Breakdown voltage versus temperature. Fig. 9 - Typical normalized on-resistance versus
temperature.
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Ves=0
]
=1 MH,
400 l ! 2 - 'E
Cigs = Cgs + Cgd. Cgs SHORTED g Vos Zaov ™
b =Gt Y 1 7, 44
d — w =
- Coss = Cds + Vps = 100V 3
s e 2 . zs
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Fig. 10 - Typical capacitance versus drain-to-source Fig. 11 - Typical gate charge versus gate-to-source
voltage. voltage.
4 T T T T T T T 25
Rps(on) MEASURED WITH CURRENT PULSE OF
7 2.0 us DURATION. INITIAL T =250C. (HEATING
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] N
= 20
23 Z N
< w ™.
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Fig. 12 - Typical on-resistance versus drain current. Fig. 13 - Maximum drain current versus case temperature.
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Fig. 14 - Power versus temperature derating curve.

WP,

TEKTRONIX
8010A 7623
PULSE 0S¢
GEN. :
NOTES:

1. LHO063 CASE GROUNDED.

2. GR

QUNDED CONNECTIONS COMMON TO GROUND PLANE ON BOARD.

3. PULSE WIDTH =3 ys, PERIOD =1 ms, AMPLITUDE=10V.

le——PULSE WIOTH
VGSon) +10V

INPUT soxp] 0%
Ves(off) OV
INPUT PULSE INPUT PULSE
RISE TIME FALL TIME
4 4
om ™ ¥ o™
Vosioff)
ouUTPUT 10% 0%
0%
Vos(on) 0%

NOTES:
WHEN MEASURING RISE TIME, Vgg(on) SHALL BE AS SPECIFIED ON THE INPUT
WAVEFORM. WHEN MEASURING FALL TIME, Vgs(off) SHALL BE SPECIFIED ON
THE INPUT WAVEFORM. THE INPUT TRANSITION AND DRAIN VOLTAGE RE-
SPONSE DETECTOR SHALL HAVE RISE AND FALL RESPONSE TIMES SUCH THAT
DOUBLING THESE RESPONSES WILL NOT AFFECT THE RESULTS GREATER
THAN THE PRECISION CF MEASUREMENT. THE CURRENT SHALL BE SUFFI-
CIENTLY SMALL SO THAT DOUBLING IT DOES NOT AFFECT TESTS RESULTS
GREATER THAN THE PRECISION OF MEASUREMENT.

Fig. 15 - Switching time test circuit.

BLOCKING
DIODE 410

NOTES:
1. SET Vpg TO THE VALUE SPECIFIED UNDER DETAILS USING A 0.1s PULSE

WIDTH WITH A MINIMUM OF 1 MINUTE BETWEEN PULSES. INCREASE Vgg
UNTIL THE SPECIFIED VALUE OF ip AND Vg ARE OBTAINED. CASE
TEMPERATURE = 250C.

2. SELECT Rg SUCH THAT Ip e Rg = 2.5 £ 1.0 Vdc.

Fig. 16 - Safe operating test circuit.
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2N6786

N-Channel Enhancement-Mode
Power MOS Field-Effect Transistor

Features Package
TO-205AF
e 1.25A, 400V BOTTOM VIEW
¢ rps(on) = 3.6Q
* SOA is Power-Dissipation Limited
o SOURCE GATE
* Nanosecond Switching Speeds -
¢ Linear Transfer Characteristics o
e High Input Impedance DRAIN
(CASE)
* Majority Carrier Device
Description
The 2N6786 is an n-channel enhancement-mode silicon-gate | Terminal Diagram
power MOS field-effect transistor designed for applications such as
switching regulators, switching converters, motor drivers, relay N-CHANNEL ENHANCEMENT MODE
drivers, and drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. This type can be D
operated directly from integrated circuits.
The 2N6786 is supplied in the JEDEC TO-205AF (Low Profile
TO-39) metal package. G
S
Absolute Maximum Ratings (T¢ = +250C) Unless Otherwise Specified
2N6786 UNITS
Drain-Source Voltage ..........oouiiiiiiiiiiiiiieiiiiiiieanenan, Vps 400* \
Drain-Gate Voltage (RGs =20K€2).....cvviviiiiiiiiieiiiiinnnnn VDGR 400* v
Continuous Drain Current
To=4250C .ottt Ip 1.25* A
TG =+100°C.... .. Ip 0.8* A
Pulsed Drain Current. .Ipm 5.5% A
Gate-Source Voltage ..... vVGs +20* \
Continuous Source Current .. ....lg 1.25% A
PulseSource Current .........c.cieiuiiiiiiiiiiiinniiriniaiieneenes Ism 5.5* A
Maximum Power Dissipation
TC=+250C (SeeFigure 14) .. ...oveuiiiiiiin e eiiiieaennnnees 15* w
Above Tg = +259C, Derate Linearly (See Figure 14) 0.12* W/oC
inductive Current,Clamped . .........ccoviiiiiiinrereneneenerannnns 55 A
(L = 100pH)
Operating and Storage Junction Temperature Range . -551to +150* oc
Maximum Lead Temperature for Soldering .. .......ccoviiiiinenene.. T 300* °C
(0.063" (1.6mm) from case for 10s)
*JEDEC registered values
CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. File Number 2207_1

Copyright © Harris Corporation 1991
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Specifications 2N6786

ELECTRICAL CHARACTERISTICS at Tc = 25°C (Unless Otherwise Specified)

CHARACTERISTIC TEST CONDITIONS [__LIMITS |\ rg
Min. [Typ. [Max.
Drain-Source Breakdown Voltage BVoss Vas =0V, Io = 0.25 mA 400" | — | — v
Gate Threshold Voltage Vas(th) Vas = Vps, lo = 0.5 mA 2.0*| — |4.0"
Gate-Source Leakage Forward lass Ves =20V, Vos =0V — | — [100* nA
Gate-Source Leakage Reverse lass Vas =-20V, Vos =0V — | — [100*
. . Vps =400V, Vas =0V — — |250*
Zero-Gate Voltage Drain Current loss Vos =320V, Ves =0V, Tc=125°C | — | — 000" A
On-State Voltage@ Vps(on) Vas =10V, lb=125A — | — |4.5" \
: . Vas =10V, I =0.8 A, Ta=25°C — |33 [3.6"
- - a
Static Drain-Source On-State Resistance ros(on) Vos —10V. 1o 0BA Ta=125°C | — [ — Fez Q
Diode Forward Voltage® Vsp Tc=25°C,1s=1.25A,Ves=0V |0.6" | — |1.4" \
Forward Transconductance@ Ots Vos =5V, 1o =0.8A 0.7* [ 1.2 [2.1* | S(U)
| Input Capacitance Ciss Vas=0V,Ves=25V,f=1MHz |60* | 135 |200*
Output Capacitance Coss See Fig. 10 15* | 35 | 50* pF
Reverse Transfer Capacitance Crss 2" | 8 [15"
Turn-On Delay Time ta(on) Vop=170V,I0=08A,Z0=50Q | — | — | 15"
Rise Time te See Fig. 15. (MOSFET switching | — [ — |[20* ns
Turn-Of Delay Time ta(off) times are essentially independent | — | — | 35"
Fall Time B t of operating temperature.) — | — | 30"
. Vos =200V, Ip =75 mA, See Fig. 16.{ 15 | — | —
Safe Operating Area SOA  [Ves=12V,In=1.25 A, See Fig. 16. | 15 | — | — |
THERMAL RESISTANCE
Junction-to-Case Raic — | — [8.33"|, c/w
Junction-to-Ambient Rgua Free Air Operation — | — | 175
SOURCE-DRAIN DIODE SWITCHING CHARACTERISTICS (TYPICAL)
Reverse Recovery Time tor [T,=150°C, 1¢=1.25 A, die/dt=100 A/us 380 ns
Reverse Recovered Charge Qrn 4=150°C, 1r=1.25 A, die/dt=100 A/us 2.7 uC
_ . Intrinsic turn-on time is negligible. Turn-on speed is
Forward Turn-On Time fon substantially controlled by Ls + Lo.

*JEDEC registered value.
8Pulse Test: Pulse width < 300 us, duty cycle < 2%.

6.0 | a0 us JULSIE Tésl‘*r 6/ 80 ps PULSE TEST
. 1oV, s ] Vps > Ip(on) X RDS(0n max)
& 50 A —] - 5
u V/d Sa g //
E 4.0 l/ [ E 4 Ty=125°C
z 4 Vgs=7V H 4 //\ T,=25°C
e =4 1 t
s z // Ty=-55°C
£ 30 g /
3
6V
Z 20 zZ 5
i 3
a / o
o [}
240 / 5v—] Lo
A 1
i
° 20 20 60 80 100 120 ° 2 a 6 B) 10 12

Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)

Fig. 1 - Typical output characteristics.

92GS-44120

VGs: GATE-TO-SOURCE VOLTAGE (VOLTS)

92GS-44121

Fig. 2 - Typical transfer characteristics.
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t1, SQUARE WAVE

0 p 10 T
10V ° e
80 ps PULSE TEST } v == e —= Tt
9V A 4 TN D T
E 5 ' _ ] \\ 10 ps
2 o // a N &A | A I
i S g AT TN
s 4 P e 40 N N N\, 100 ps
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[ e 2 T
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° / Ves =6V 3 L7 s LIMIITIE|D IIav nols(on, KY Nroms
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- [=} T+
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// ] 2 Rgyc = 8.33 K/W
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92GS-44122 92GS-44123
Fig. 3 - Typical saturation characteristics. Fig. 4 - Maximum safe operating area.
£ 2 T T T T
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32y =
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g2, ° T NOTES:
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Cw 8 o1 a=s —4d 4y
228 o= t2 |
gg Z 008 =P 1. DUTY FACTOR, D = t1/tp
ok < = HHHH 2. PER UNIT BASE = Rypyc =
2u g = e INGLE PULSE (TRANSIENT 8.33 DEG. C/W.
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F_0.01 IRER T - 1M TC ™ "om Sngcth-
2 5 2 5 2 5 2 5 2 5 2 5
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92GS-44124

Fig. 5 - Maximum effective transient thermal impedance,
junction-to-case vs. pulse duration.

Ip, DRAIN CURRENT (AMPERES)

92GS-44125

Fig. 6 - Typical transconductance vs. drain current.
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Fig. 7 - Typical source-drain diode forward voltage.
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Tg, JUNCTION TEMPERATURE (°C)

92GS-44127

Fig. 8 - Breakdown voltage vs. temperature.

250 Cigs = Cgs + Cgd, Cys SHORTED Vgg = 0
Crss = Cgd f=1MHz
Cgs Cqd
200 Coss = Cas + —o—29
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lL‘i, \\ =Cds + Cgd
3 150 ;
Z c
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3 \
<
o 100 \ N
y N
(8] \
E— Coss
o ———— | Crss
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Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
92GS-44129
Fig. 10 - Typical capacitancevs. drain-to-source voltage.
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Rps(on) MEASURED WITH
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DURATION. INITIAL T = 25 °C.
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Fig. 12 - Typical on-resistance vs. drain current.
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Fig. 11 - Typical gate charge vs. gate-to-source voltage.
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Fig. 13 - Maximum drain current vs. case temperature.
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Fig. 14 - Power vs. temperature derating curve.

VGS (ON) + 10V ———F
INPUT 9

0 %
Ves (orFjov 102 INPUT PULSE
RISE TIME INPUT PULSE FALL TIME
td (on) tr tg (off) ¢
TEKTRONIX| Vps (OFF)
H.P. 7623 OUTPUT 10% 90 %
8010A oy
PULSE on
SEN. Vos (ON) 10%

-15vO
NOTES:
1. LH0063 CASE GROUNDED.
2. GROUNDED CONNECTIONS COMMON TO GROUND PLANE ON BOARD.
3. PULSE WIDTH = 3 v, PERIOD = 1 ms, AMPLITUDE = 10 V.
92GS-44134

NOTES:

WHEN MEASURING RISE TIME, VG§(ON) SHALL BE AS SPECIFIED ON
THE INPUT WAVEFORM. WHEN MEASURING FALL TIME, VGS(OFF)
SHALL BE SPECIFIED ON THE INPUT WAVEFORM. THE INPUT TRANSITION
AND DRAIN VOLTAGE RESPONSE DETECTOR SHALL HAVE RISE AND
FALL RESPONSE TIMES SUCH THAT DOUBLING THESE RESPONSES
WILL NOT AFFECT THE RESULTS GREATER THAN THE PRECISION OF
MEASUREMENT. THE CURRENT SHALL BE SUFFICIENTLY SMALL SO
THAT DOUBLING IT DOES NOT AFFECT TEST RESULTS GREATER THAN

THE PRECISION OF MEASUREMENT.
92GS-44135

Fig. 15 - Switching time test circuit.

BLOCKING
DIODE

NOTES:

-

N-CHANNEL
POWER MOSFETs

. SET Vps TO THE VALUE SPECIFIED UNDER DETAILS USING A 0.1-s
PULSE WIDTH WITH A MINIMUM OF 1 MINUTE BETWEEN PULSES.
INCREASE VGs UNTIL THE SPECIFIED VALUE OF Ip AND Vps ARE
OBTAINED. CASE TEMPERATURE = 25°C.

SELECT Rg SUCH THAT Ip - Rg = 2.5 + 1 Vdc.

»

92GS-44136

Fig. 16 - Safe operating test circuit.
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August 1991

2N6788

N-Channel Enhancement-Mode
Power Field-Effect Transistor

Features

® 6.0A, 100V

® rps(on) = 0.30Q

® SOA is Power-Dissipation Limited
* Nanosecond Switching Speeds

® Linear Transfer Characteristics

* High Input Impedance

* Majority Carrier Device

Description

The 2N6788 is an n-channel enhancement-mode silicon-gate
power field-effect transistor designed for applications such as
switching regulators, switching converters, motor drivers, relay
drivers, and drivers for high-power bipolar switching transistors

Package
TO-205AF
BOTTOM VIEW
SOURCE GATE
()

O, )
DRAIN
(CASE)

Terminal Diagram
N-CHANNEL ENHANCEMENT MODE

requiring high speed and low gate-drive power. This type can be D
operated directly from integrated circuits.
The 2N6788 is supplied in the JEDEC TO-205AF (Low Profile
TO-39) metal package. G
S
Absolute Maximum Ratings (Tg = +250C) Unless Otherwise Specified
2N6788 UNITS

Drain-Source Voltage (Note 1) .......ceiieiiineiernnerenernnnanns 100* \'
Drain-Gate Voltage (Rgs = 20kQ) (Note 1) . 100* Vv
Continuous Drain Current

TE=4250C ittt i e b 6.0* A

Tc=+1009C............ . Ip 3.5* A
Pulsed Drain Current (Note 2) .Ipm 24* A
Gate-Source Voltage ................. . Vgs +20* \'
Continuous Source Current(BodyDiode)...........coviiiiiiiinnennnns Is 6.0* A
Pulse Source Current (Body Diode)(Note 2)........c.ovvvininninennnn Ism 24* A
Maximum Power Dissipation

Tc=+250C (SeeFigure 14) ...........ovvnenn 20* w
Linear Derating Factor (See Figure 14) vee o.16* W/oC
Inductive Current,Clamped .........coiiiiiiiniiiiierienennnsenns 24 A

(L = 100pH)
Operating and Storage Junction Temperature Range............ T4, TsTG -55to +150* oC
Maximum Lead Temperature forSoldering.........coovviiiiiiiininn TL 300* oC

(0.063” (1.6mm) from case for 10s)
*JEDEC registered values
NOTES:
1. Ty = +259C to +150°C
2. Repetitive Rating: Pulse width limited by max. junction temperature. See

Ti Thermal | d Curve (Fig. 5).

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed. File Number 1 59 3_1

Copyright © Harris Corporation 1991
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Specifications 2N6788

Electrical Characteristics @ Tc = 25°C (Unless Otherwise Specified)

Parameter Min. Typ. Max. | Units Test Conditions
BV| Drain - Source Breakdown Voltage 100* -~ — v Vgs = OV, Ip = 0.25 mA
VGsith)_Gate Threshold Voltage 20° | — [40° |-V | Vps = Vgs. Ip = 10 mA
Igss _ Gate - Source Leakage Forward - - 100* nA | Vgg = 20V, Vpg = OV
Igss _ Gate - Source Leakage Reverse - - 100" nA | Vgg = -20V, Vpg = OV
Ipss  Zero Gate Voltage Drain Current ~ - 250° #A | Vps = 100V, Vgg = OV
- — [1000° | wA | Vps = 80V, Vgg = OV, Tc = 125°C
VDS(on) On-State Voltage @ = — [210° | V| Vgs = 10V, Ip = 60A -
RpS(on) Static Drain-Source On-State Resistance (2) — [ 025 |030° ] @ | Vgs = 10V, Ip = 35A, T = 25°C
= — [0854° | 0 | Vgs = 10V, Ip = 36A, T = 125°C
Vsp __ Diode Forward Voltage (2 08 | — [ 18 | V [ Tc = 25°C,Ig = 6.0A, Vgg = OV
Ofs Forward Transconductance (2) 15° 45* | S | Vps = 5V, Ip = 35A
Cisg Input Capacitance 200* 600* pF Vgs = 0V, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance 100* 200 400* pF See Fig. 10
Crss Reverse Transfer Capacitance 20* 50 100° pF
tdon) __Turn-On Delay Time — - 40 ns Vpp 38V, Ip = 354, Z, = 500
tr Rise Time - — 70* ns See Fig. 15
td(oth _ Turn-Off Delay Time - - 40* ns {MOSFET switching times are
i Fall Time = - 70° ns of operating temperature.)
SOA Safe Operating Area 20 - - w Vps = 80V, Ip = 250 mA, See Fig. 16.
20 = W | Vps = 33V, Ip = 60A, See Fig. 16.
Thermal Resistance
[ Rthdc__ Junction-to-Case [ — [ - J8[cw] ]
[ RthJa _ Junction-to-Ambient [ = 1 = 17175 T C W Free Air Operation |
Source-Drain Diode Switching Characteristics (Typical)
tr Reverse Recovery Time 230 [ ns [Ty = 150°C, I = 6.0A, dig/dt = 100A/us
[ Reverse Recovered Charge 12 [ wC | T, =150°C, i = 6.0A, dig/dt = 100A/us
ton Forward Turn-on Time intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp. »
@ 15 =25°C10150°C. (@) Pulse Test: Pulse width < 300us, Duty Cycle < 2%. (@ Repetitive Rating: Pulse width limited by | ot
max. junction temperature. - w
See Transient Thermal Impedance Curve (Fig. 5). w [TH
*JEDEC registered value 2 (7))
Z0
<=
by -
b T 3 T T Qu
80 s PULSE TEST 80 s PULSE TEST > ;
! Vos >1o(on) x RpS(onimax [}
25 |
20 / o |
@ 3
3 a
pri &
g } [ g2 Ty = 1250C
< s | S P /
|~ = Ty=25°C
= J
g 7 g Co /
5 «< Ty=-550C
I 3 Vo,
z z
2 Vs =7V g //
8 | g w0
2 i o
5 L |
[ 5

0 10 20 30 40 50 0 2 4 6 8 10 12
Vps. ORAIN-TO-SOURCE VOLTAGE (VOLTS) Vs. GATE-TO-SOURCE VOLTAGE (VOLTS)

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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1 :
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4 | | // 3 Pt
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Fig. 3 — Typical Saturation Characteristics
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Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS)

Fig. 4 — Maximum Safe Operating Area
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Rp(on). DRAIN TO SOURCE ON STATE RESISTANCE

IpR. REVERSE DRAIN CURRENT (AMPERES)

Vsp. SOURCE TO DRAIN VOLTAGE (VOLTS)

Fig. 7 — Typical Source-Drain Diode Forward Voitage
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Fig. 9 — Normalized On-Resistance Vs. Temperature
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Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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2N6788

le——PULSE WIDTH
VGSton) +10V

INPUT 50%
Vgsiof) OV
INPUT PULSE INPUT PULSE
RISE TIME FALLTIME
4 1
(off) '
Vos(ott)
e TEKTRONIX OUTPUT 90%
8010A T6
PULSE 0% Vosion f1o%
GEN. . 0S(on)
NOTES:
WHEN MEASURING RISE TIME, Vgs(on) SHALL BE AS SPECIFIED ON THE INPUT
WAVEFORM. WHEN MEASURING FALL TIME, Vgs(ofr) SHALL BE SPECIFIED ON
THE INPUT WAVEFORM. THE INPUT TRANSITION AND DRAIN VOLTAGE RE
SPONSE DETECTOR SHALL HAVE RISE AND FALL RESPONSE TIMES SUCH THAT
NOTES: - DOUBLING THESE RESPONSES WILL NOT AFFECT THE RESULTS GREATER
1. LHO063 CASE GROUNDED. ) THAN THE PRECISION OF MEASUREMENT. THE CURRENT SHALL BE SUFFI-
2. GROUNDED CONNECTIONS COMMON TG GROUND PLANE ON BOARD. CIENTLY SMALL SO THAT DOUBLING IT DOES NOT AFFECT TESTS RESULTS
3. PULSE WIDTH =3 s, PERIOD =1 ms, AMPLITUDE=10V. GREATER THAN THE PRECISION OF MEASUREMENT.

Fig. 15 — Switching Time Test Circuit

BLOCKING
DIODE 470

NOTES:

1. SET Vpg TO THE VALUE SPECIFIED UNDER DETAILS USING A 0.1s PULSE
WIDTH WITH A MINIMUM OF t MINUTE BETWEEN PULSES. INCREASE Vg
UNTIL THE SPECIFIED VALUE OF Ip AND Vg ARE OBTAINED. CASE
TEMPERATURE = 250C.

2. SELECT Rg SUCH THAT Ip e Rg = 2.5 + 1.0 Vdc

Fig. 16 — Safe Operating Area Test Circuit
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& HARRIS 2N6790

N-Channel Enhancement-Mode

August 1991 Power MOS Field-Effect Transistor
Features Package
TO-205AF
* 3.5A, 200V BOTTOM VIEW

® rps(on) = 0-8Q
® SOA is Power-Dissipation Limited

i SOURCE GATE
* Nanosecond Switching Speeds o
® Linear Transfer Characteristics o A
¢ High Input Impedance ?gg:)

* Majority Carrier Device

Description

The 2N6790 is an n-channel enhancement-mode silicon-gate | Terminal Diagram
power MOS field-effect transistor designed for applications such as

switching regulators, switching converters, motor drivers, relay N-CHANNEL ENHANCEMENT MODE
drivers, and drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. This type can be D

operated directly from integrated circuits.

The 2N6790 is supplied in the JEDEC TO-205AF (Low Profile
TO-39) metal package.

G
s
Absolute Maximum Ratings (T¢ = +250C) Unless Otherwise Specified
2N6790 UNITS

Drain=-Source Voltage .. ... cociiviinieiieeererrossesseacacsonces 200* \%
Drain-Gate Voltage (RGg =20K€)......cvvviirrieiianiiiennnnns 200* Vv
Continuous Drain Current

Tc=+25°C......... eees 3.5% A

Tc=+100°C........ N 2.25* A
Pulsed Drain Current 14* A
Gate-Source Voltage . +£20* \
Continuous Source Current (BodyDiode) ..........ccuunn. 3.5% A
Pulse Source Current (Body Diode) (Note 2)............... ceen 14* A
Maximum Power Dissipation

TC=+250C(SeeFigure 14) . ......vvvnirineinnieniiinneenaneennns 20* w

Above T = +250C, Derate Linearly (See Figure 14) 0.16* W/OC
Inductive Current,Clamped ........c.iiiiiiiniiieiernnrennnnnees 14 A

(L= 100pH)
Operating and Storage Junction Temperature Range............ T4, TSTG -55to +150* oc
Maximum Lead Temperature forSoldering ........c.ccvivviieineneens TL 300* oC

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

*JEDEC registered values

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed. File Number 1 900 1
Copyright © Harris Corporation 1991 *
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Specifications 2N6790

Electrical Characterlstlcs @ Tc = 25°C (Unless Otherwise Specified)

Parameter Min. Typ. Max. | Units Test Conditions
BVpgg Drain - Source Breakdown Voltage 200* — — v Vgs = 0V, Ip = 0.25 mA
VGsith) _Gate Threshold Voltage 20° | — | 40° | V | Vps = Vas/Ip = 1.0mA
[ Gate - Source Leakage Forward — — | 100" | nA | Vgs = 20V, Vpg = OV
| lgss  Gate - Source Leakage Reverse - = 100* nA | Vgs = —20V, Vpg = OV
Ipss _ Zero Gate Voltage Drain Current - — | 250" | wA | Vps = 200V, Vgg = OV
— — [ 1000° | sA | Vpg = 160V, Vgs = OV, Tc = 125°C
Vi On-State Voltage? - - 2.8* v Vgs = 10V, Ip = 3.6A
Rpsion) Static Drain-Source On-State Resistance? — | 050 |080° | 8@ | Vgs = 10V, Ip = 2.25A, Ta = 25°C
— — [150* | 0| Vgg = 10V, Ip = 2.25A, Tp = 125°C
Vsp __ Diode Forward Voitage® 07° | — [ 15" | V | Tc=25°C,Ig = 35A, Vgg = OV
| 9fs Forward Transconductance?2 16* [ 226 | 45* | S | Vpg = 5V.Ip = 225A
_&g Input Capacitance 200* 450 600* pF Vgs = OV, Vpg = 25V, f = 1.0 MHz
CO!Q Output Capacif 60* 150 300* pF See Fig. 10
Reverse Transfer Capacitance 15* 40 80* pF
ﬁM Turn-On Delay Time - - 40* ns Vpp ¥ 74V, Ip = 2.25A, Z, = 500
Rise Time — - 50* ns See Fig. 15
Tum-Off Delay Time — - 50* ns (MOSFET switching times are ially indk d
% Fall Time = — [ 50" | ns | of operating temp )
SOA  Safe Operating Area 20 — - W | Vps = 160V, Ip = 125 mA, See Fig. 16.
20 - - w Vps = 5.7V, Ip = 3.5A, See Fig. 16.

Thermal Resistance

Rehgc _ Junction-to-Case | = [ — 625" [e.cw]
A Junction-to-Ambient | = T — 1 178 [°c/w | Free Air Operation
Source-Drain Diode Switching Characteristics (Typical)
tr Reverse Recovery Time 350 [ ns | Ty = 150°C, I = 3.5A, digldt = 100Aus
Qpr  Reverse Recovered Charge 2.3 | wC ] T, =150°C, Ig = 3.5A, dig/dt = 100A/us
| ton Forward Turn-on Time Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

*JEDEC registered value

aPulse Test: Pulse width < 300us, Duty Cycle < 2%.

16 — 0 —1—T7
80 us PULSE TEST 80 us PULSE TEST |
v [ Vos >1p(on) * RDS(on) max
16
= 12 7]
g g 7y= 12500 —H s
& g v
= - Ty=259C /
< L Vgs= 7V = [
=4 z T)= -550C
z 8 <
= >
o =]
= I z 3
= \ <
é o«
g /' ]
s, £
sV 4 f
0 25 50 75 100 0 2 4 6 8 10
Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vs, GATE-TO-SOURCE VOLTAGE (VOLTS)
Fig. 1 - Typical output characteristics. Fig. 2 - Typical transfer characteristics.
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Fig. 3 - Typical saturation characteristics.

2N6790

50 T T T T T
OPERATION IN THIS AREA
2 1S LIMITED BY Rps(on)
Z 1w 10 us ==
£ s - us
ps N
z 1 N N N \
& 2 N
3 P 1ms
a3 M
3
= 10
=
& os|=F .
% 05T Te - 2500
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+
t
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Fig. 4 - Maximum safe operating area.

N-CHANNEL
POWER MOSFETs
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Fig. 6 - Typical transconductance versus drain current.
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0
&
o
0
|+——PULSE WIDTH 2z (o]
VGs(on) +10V | <=
INPUT 50% T
Vgsioff) OV g g
INPUT PULSE INPUT PULSE (o]
RISE TIME FALL TIME a
4 \
(off)
Vos(off)
HP. TEKTRONIX ouTPUT 0%
8010A 2623 (s
PULSE v f
GEN. 0sC. 0S(on)
NOTES:
WHEN MEASURING RISE TIME, Vgg(on) SHALL BE AS SPECIFIED ON THE INPUT
WAVEFORM. WHEN MEASURING FALL TIME, Vgg(otf) SHALL BE SPECIFIED ON
THE INPUT WAVEFORM. THE INPUT TRANSITION AND DRAIN VOLTAGE RE-
SPONSE DETECTOR SHALL HAVE RISE AND FALL RESPONSE TIMES SUCH THAT
NOTES: DOUBLING THESE RESPONSES WILL NOT AFFECT THE RESULTS GREATER
1. LH0063 CASE GROUNDED. THAN THE PRECISION OF MEASUREMENT. THE CURRENT SHALL BE SUFFI.
2. GROUNDED CONNECTIONS COMMON TO GROUND PLANE ON BOARD. CIENTLY SMALL SO THAT DOUBLING IT DOES NOT AFFECT TESTS RESULTS
3. PULSE WIDTH =3 s, PERIOD =1 ms, AMPLITUDE=10V. GREATER THAN THE PRECISION OF MEASUREMENT.

Fig. 15 - Switching time test circuit.

BLOCKING
DIODE

NOTES:

1. SET Vpg TO THE VALUE SPECIFIED UNDER DETAILS USING A 0.1s PULSE
WIDTH WITH A MINIMUM OF 1 MINUTE BETWEEN PULSES. INCREASE Vgg
UNTIL THE SPECIFIED VALUE OF I AND Vgg ARE OBTAINED. CASE
TEMPERATURE = 259C.

2. SELECT Rg SUCH THAT Ip e Rg = 2.5 £ 1.0 Vdc.

Fig. 16 - Safe operating area test circuit.

4-63



& HARRIS 2N6792

N-Channel Enhancement-Mode

August 1991 Power MOS Field-Effect Transistor
Features Package
TO-205AF
* 2A, 400V BOTTOM VIEW

® rps(on) = 1.8Q
e SOA is Power-Dissipation Limited

) SOURGE GATE
* Nanosecond Switching Speeds O
e Linear Transfer Characteristics o O
® High Input Impedance i ?:AASI:)

e Majority Carrier Device

Description

The 2N6792 is an n-channel enhancement-mode silicon-gate | Terminal Diagram
power MOS field-effect transistor designed for applications such as

swi*ching regulators, switching converters, motor drivers, relay N-CHANNEL ENHANCEMENT MODE
drivers, and drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. This type can be D

operated directly from integrated circuits.

The 2N6792 is supplied in the JEDEC TO-205AF (Low Profile
TO-39) metal package.

G
S
Absolute Maximum Ratings (T¢ = +250C) Unless Otherwise Specified
2N6792 UNITS

Drain-Source Voltage .. e 400* v
Drain-Gate Voltage (Rgs = 20k) 400* v
Continuous Drain Current

L o 241 O Ip 2* A

Tc=+100°C... ... Ip 1.25* A
Pulsed Drain Current. ..lpm 10* A
Gate-Source Voltage .... ceee . Vgs +20* v
Continuous Source Current ....... P Is 2* A
PulseSource Current .........cooviiiiiiiiiiiiiiiiie i, Ism 10* A
Maximum Power Dissipation

To=+259C (SeeFigure 14) .....ccoviiiiiniinirnenienerieneeneenns 20* w

Above Tg = +250C, Derate Linearly (See Figure 14) 0.16* W/oC
Inductive Current,Clamped .......cooiiiiiiiiiiiririneennsenrannns 10 A

(L = 100pH)
Operating and Storage Junction Temperature Range............ TsTsTG -55t0 +150* oG
Maximum Lead Temperature for Soldering ........covcevieeeneencnnsnan TL 300* oC

(0.063" (1.6mm) from case for 10s)
*JEDEC registered values

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. File Number 1 901 .1

Copyright © Harris Corporation 1991
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Specifications 2N6792

Electrical Characteristics @ Tc = 25°C (Unless Otherwise Specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
BVQ§§ Drain - Source Breakdown Voltage 400* - - Vv Vgs = 0V, Ip = 0.26 mA
VGSM) Gate Threshold Voltage 2.0* - 4.0* Vv Vps = VGgs. Ip = 1.0 mA
IGss _ Gate - Source Leakage Forward - — ] 100° | nA | Vgs = 20V, Vpg = OV
| Igsg _ Gate - Source Leakage Reverse - - 100* nA Vgs = —20V, Vpg = OV
Ipss  Zero Gate Voltage Drain Current - - 250* pA Vps = 400V, Vgg = OV
p — [1000° | sA | Vps = 320V, Vgg = OV, T¢ = 125°C
VpS(on)_On-State Voltage @ - ~ [ 36° | V | Vgs = 10V, Ip = 20A
Rpsion) Static Drain-Source On-State Resistance 2 - 150 | 1.80* [} Vgs = 10V, Ip = 1.26A, Tp = 26°C
o — [400° | @ | Vgs = 10V, Ip = 1.25A, T5 = 126°C
Vsp __ Diode Forward Voltage @ 06° | — | 14° | V | Tc = 25°C, Ig = 2.0A, Vgg = OV
Ofs Forward Transconductance 1.0* | 20 | 30" | S | Vps =5V, Ip = 1.28A
Ciss Input Capacitance 200* 450 600* pF Vgs = OV, Vps = 25V, f = 1.0 MHz
Coss Output Capacitance 40" 100 200* pF See Fig. 10
Cies __ Reverse Transfer Capacitance 50° | 20 | 40° | pF
T!gg) Turn-On Delay Time - - 40* ns Vpp 2175V, Ip = 1.25A, Z, = 500
t Rise Time = — 35* ns See Fig. 15
Turn-Off Delay Time = - 60* ns (MOSFET switching times are ially indepx
t Fall Time — — 35% ns | Of operating )
SOA Safe Operating Area 20 - - w Vps = 200V, ip = 100 mA, See Fig. 16.
20 | - — | W | Vpg = 10V, ip = 2.0A, See Fig. 16.
Thermal Resistance
Repgc  Junction-to-Case — | — 625 Jecrw ]
’EA Junction-to-Ambient — | — [ 175 [°c/w | Free Air Operation

Source-Drain Diode Switching Characteristics (Typical)

ty Reverse Recovery Time

450

I ns ] Ty = 150°C, Ig = 2.0A, dig/dt = 100A/us

QRrpR Reverse Recovered Charge

3.1

[ 4C | Ty = 150°C, If = 2.0A, dig/dt = 100Aus

ton Forward Turn-on Time

Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

*JEDEC registered value

aPulse Test: Pulse width < 300us, Duty Cycle < 2%.

IR
80 s PULSE TEST
10 ﬂLT
1oV
a
2
I
I
H /
= L, 65V
£ 6
s L
=1
=]
=
<
g
[=]
o

Vgs < 6.0
) T
5.0V
, |
45V
|
.
4.0V
|
0 100 200 300

Vps. DRAIN TO SOURCE VOLTAGE (VOLTS)

Fig. 1 - Typical output characteristics.
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Fig. 3 - Typical saturation characteristics.
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Fig. 4 - Maximum safe operating area.
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Fig. 6 - Typical transconductance versus drain current.
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1 2
Vgp. SOURCE TO-DRAIN VOLTAGE (VOLTS)

Fig. 7 - Typical source-drain diode forward voltage.
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Fig. 14 - Power versus temperature derating curve.

le——PULSE WIDTH
VGSion) +10V
INPUT 50%

Ves(otn) OV X
INPUT PULSE INPUT PULSE
RISE TIME FALL TIME
tq M
(on) (off)
Vos(ott)
i TEKTRONIX ouTPUT 0% 0%
%23 a0% -
PuLSE 0sc Vos(on) ' f
GEN. -
NOTES:
WHEN MEASURING RISE TIME, Vgs(on) SHALL BE AS SPECIFIED ON THE INPUT
WAVEFORM. WHEN MEASURING FALL TIME, Vgs(of) SHALL BE SPECIFIED ON
THE INPUT WAVEFORM. THE INPUT TRANSITION AND DRAIN VOLTAGE RE-
SPONSE DETECTOR SHALL HAVE RISE AND FALL RESPONSE TIMES SUCH THAT
NOTES: DOUBLING THESE RESPONSES WILL NOT AFFECT THE RESULTS GREATER
1. LHO0G3 CASE GROUNDED. THAN THE PRECISION OF MEASUREMENT. THE CURRENT SHALL BE SUFFI-
2 GROUNDED CONNECTIONS COMMON TO GROUND PLANE ON BOARD. CIENTLY SMALL SO THAT DOUBLING IT DOES NOT AFFECT TESTS RESULTS
3. PULSE WIDTH=3 s, PERIOD=1 ms, AMPLITUDE=10V. GREATER THAN THE PRECISION OF MEASUREMENT.

Fig. 15 - Switching time test circuit.

BLOCKING
DIODE 4102
NOTES:

1. SET Vpg TO THE VALUE SPECIFIED UNDER DETAILS USING A 0.1s PULSE
WIDTH WITH A MINIMUM OF 1 MINUTE BETWEEN PULSES. INCREASE Vgs
UNTIL THE SPECIFIED VALUE OF Ip AND Vg ARE OBTAINED. CASE
TEMPERATURE = 250C.

X 2. SELECT Rg SUCH THAT ip e Rg = 2.5 + 1.0 Vdc.

Fig. 16 - Safe operating area test circuit.
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& HARRIS 2N6794

N-Channel Enhancement-Mode

August 1991 Power MOS Field-Effect Transistor
Features Package
TO-205AF
* 1.5A, 500V BOTTOM VIEW
® rps(on) = 3Q
* SOA is Power-Dissipation Limited
o SOURCE GATE
* Nanosecond Switching Speeds &
e Linear Transfer Characteristics 5 O
* High Input Impedance DRAIN
(CASE)
* Majority Carrier Device
Description
The 2N6794 is an n-channel enhancement-mode silicon-gate | Terminal Diagram
power MOS field-effect transistor designed for applications such as 4
switching regulators, switching converters, motor drivers, relay N-CHANNEL ENHANCEMENT MODE
drivers, and drivers for high-power bipolar switching transistors ﬁ
requiring high speed and low gate-drive power. This type can be D ml E
operated directly from integrated circuits. 2 8
4
The 2N6794 is supplied in the JEDEC TO-205AF (Low Profile § =
TO-39) metal package. 3] E
G z3
(o]
-8
S
Absolute Maximum Ratings (Tg = +259C) Unless Otherwise Specified
2N6794 UNITS
Drain-Source Voltage .. ... vvvviiiniiiniiieiiriceinnaesacianans Vps 500* \
Drain-Gate Voltage (RGS =20K). ...covvvneriiiieneniiinnnnnes VDGR 500* \"
Continuous Drain Current
TE=4250C .ottt e 1.5 A
Tg = +100°C 1* A
PulsedDrainCurrent. .. .......oiiiiiiiiiii it Ipm 6.5* A
Gate-Source Voltage ...........covuiiiiiiiieiiiiiiienieiianeann,s VGs +20* \
Continuous Source Current ..........oiiiiiiiiiiiiiii i Is 1.5% A
PulseSource Current ..........cciiiiiiiiiiiiiiiiiiiiiiii e Ism 6.5* A
Maximum Power Dissipation
TCc=+259C(SeeFigure 14) .......cooiiiiiiiiieniiiiiinneninnnns Pp 20* w
Above Tg = +250C, Derate Linearly (See Figure 14) .................. 0.16* w/oeC |
Inductive Current, Clamped .....ovvviiiiiiiiiiiereierinerinneenns ILm 6.5 A
(L= 100uH)
Operating and Storage Junction Temperature Range............ T4, TSTG -55t0 +150* oC
Maximum Lead TemperatureforSoldering ...........cvvvvvvneenene. TL 300* oC
(0.063"” (1.6mm) from case for 10s)
*JEDEC registered values

CAUTION: These devices are sensitive to elecirostatic discharge. Proper 1.C. handling procedures should be followed.
Copyright © Harris Corporation 1991

File Number 1902.1
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Specifications 2N6794

Electrical Characteristics @ Tc = 2s°c (Unless Otherwise Specified)

Parameter Units Test Conditions
BV25§ Drain - Source Breskdown Voitage soo° - - v VE-OV,ID-MMA
._M Gate Threshold Voitage 20* - 4.0* v Vw Ip = 1.0 mA
'_m Gate - Source Leakage Forward - - 100* nA Vgs = 20V, Vpg = OV
_ﬁ Gats - Source Leakage Reverse - - 100* nA Vgs = —20V, Vpg = OV
Ipss Zero Gate Voitage Drain Current - - 250* #A = 500V, Vgg = OV
- — [ 1000° | wA = 400V, Vgg = OV, Tc = 125°C
’_Vﬁm On-State Voitage2 - - 45* v Vg = 10V, Ip = 1.5A
ApSion) Static Drain-Source On-State Resistance @ — 125 [ 30° | @ | Vgs = 10V, ip = 1.0A, 75 = 25°C
- - 6.6* Q Vﬁ =10V, Ip = 1.0A, Tp = 126°C
[ Vsp __ Diode Forward Vottege @ 06" | — [ 12° | V | Tc = 2°C, Ig = 15A, Vgg = OV
Ofs Forward Transconductance@ 1.0* 1.75 _ﬂ: SO V§ = 5V, Ip = 1.00A
_3! Input Capacitance 200* 300 600* pF Vgs = OV, Vps = 26V, f = 1.0 MHz
& Output Capacitance 30* 75 150* pF See Fig. 10
_& R Transfer C 5.0 20 40* pF
Turn-On Delay Time — | — | 4° | ns | Vpp & 225V, Ip = 1.0A, Z, = 500
t Rise Time - - 30* ns See Fig. 15
Turn-Off Delay Time - 60* ns (MOSFET itching times are iy ind
t Fall Time — — 30° ns | °f 9 )
SOA Safe Operating Area 20 - — w VD§ = 200V, Ip = 100 mA, See Fig. 186.
20 = = W | Vps = 133V, Ip = 1.5A, See Fig. 16.
Thermal Resistance
- | - T8 Tecm]

Rehgc  Junction-to-Case
Repja  Junction-to-Ambient

{7176 | >C/W | Free Ar Operation

L1 |

Source-Drain Diode Switching Characteristics (Typical)

tr

Reverse Recovery Time

600

= 150°C, Ig = 1.50A, dig/dt = 100A/us

[

Reverse Recovered Charge

3.5

[

T, = 150°C, If = 1.50A, digiot = 100A/us

ton Forward Turn-on Time

Intrinsic turn-on time is

le. Turn-on speed is substantislly controlied by Lg + Lp.

*JEDEC registered value

1p. DRAIN CURRENT (AMPERES)

1 1
80 s PULSE TEST

l7.5V

30

_ﬁﬁ§

6s=55V

&

0 50 100 150 200
Vps. DRAIN-TO SOURCE VOLTAGE (VOLTS)

Fig. 1 - Typical output characteristics.

250
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@ Pulse Test: Pulse width < 300us, Duty Cycle < 2%.

Ip. DRAIN CURRENT (AMPERES)

| 80, puLsE TEST
i 1 1
Vos > 1o(on) * RDS(on) max.

Ty = 1250C

|
T, 259C

T T
Ty = -550C

J/

//

Y,

2 4 6 8
VGs. GATE-TO-SOURCE VOLTAGE (VOLTS)

Fig. 2 - Typical transfer characteristics.
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Fig. 14 - Power versus temperature derating curve.

HP.
8010A
PULSE
GEN.

NOTES:

1. LHOO083 CASE GROUNDED.

2. GROUNDED CONNECTIONS COMMON TO GROUND PLANE ON BOARD.
3. PULSE WIDTH=3 us, PERIOD=1 ms, AMPLITUDE=10V.

(]
m
-
Y&
le—puLse wioTh § (]
VGS(on) +10V < =
INPUT so A 0% T
10%
Vgsiotf) OV g g
INPUT PULSE f— INPUT PULSE (o]
RISE TIME FALL TIME a
] . 4 Y
(om™] " (otf)
Vosiatf)
TEKTRONIX OUTPUT 0% 0%
7623 30%
0sC. Vos(on) 0%
NOTES:

WHEN MEASURING RISE TIME, Vgs(on) SHALL BE AS SPECIFIED ON THE INPUT
WAVEFORM. WHEN MEASURING FALL TIME, Vgg(ofr) SHALL BE SPECIFIED ON
THE INPUT WAVEFORM. THE INPUT TRANSITION AND DRAIN VOLTAGE RE-
SPONSE DETECTOR SHALL HAVE RISE AND FALL RESPONSE TIMES SUCH THAT
DOUBLING THESE RESPONSES WILL NOT AFFECT THE RESULTS GREATER
THAN THE PRECISION OF MEASUREMENT. THE CURRENT SHALL BE SUFFI-
CIENTLY SMALL SO THAT DOUBLING IT DOES NOT AFFECT TESTS RESULTS
GREATER THAN THE PRECISION OF MEASUREMENT.

Fig. 15 - Switching time test circuit.

BLOCKING

DIODE 41

NOTES:
1. SET Vg TO THE VALUE SPECIFIED UNDER DETAILS USING A 0.1s PULSE

WIDTH WITH A MINIMUM OF 1 MINUTE BETWEEN PULSES. INCREASE Vgg
UNTIL THE SPECIFIED VALUE OF 1p AND Vpg ARE OBTAINED. CASE
TEMPERATURE = 250C.

2. SELECT Rg SUCH THAT Ip e Rg = 2.5 + 1.0 Vdc.

Fig. 16 - Safe operating test circuit.
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& HARRIS 2N6796

N-Channel Enhancement-Mode

August 1991 Power Field-Effect Transistor
Features Package
* 8.0A, 100V TO-205AF

BOTTOM VIEW
® rps(on) = 0.18Q )

® SOA is Power-Dissipation Limited

o SOURGE GATE
e Nanosecond Switching Speeds -
o Linear Transfer Characteristics ©
® High Input Impedance ?c?:s";)

* Majority Carrier Device

Description

The 2N6796 is an n-channel enhancement-mode silicon-gate | Terminal Diagram
power field-effect transistor designed for applications such as

switching regulators, switching converters, motor drivers, relay N-CHANNEL ENHANCEMENT MODE
drivers, and drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. This type can be D

operated directly from integrated circuits.

The 2N6796 is supplied in the JEDEC TO-205AF (Low Profile
TO-39) metal package.

G
S
Absolute Maximum Ratings (Tg = +250C) Unless Otherwise Specified
2N6796 UNITS

Drain-Source Voltage(Note 1) ........coooiiiiiiiiiiiiiiiinnnnnn, 100* \
Drain-Gate Voltage (Rgs = 20k<2) (Note 1) 100* \
Continuous Drain Current

TC=4250C it 8.0* A

Tc=+100°C............ 5.0* A
Pulsed Drain Current (Note 2) .. 32* A
Gate-Source Voltage ................. +20* v
Continuous Source Current (Body Diode).... 8.0* A
Pulse Source Current (Body Diode) (Note 2) 32* A
Maximum Power Dissipation

Te=+259C(SeeFigure 14) «...oovvviiiiiin e iiininnennenn, 25* w
Linear Derating Factor (See Figure 14) . 0.20* W/0C
Inductive Current,Clamped ........c.cciviiiiiiiiiiiiiiiiiiinnnenns 32 A

(L= 100pH)
Operating and Storage Junction Temperature Range. . .. TLTSTG -5510 +150* oC
Maximum Lead TemperatureforSoldering .........c.cooveereenennnnns TL 300* oC

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

*JEDEC registered values
NOTES:
1. Ty = +25°C to +150°C

2. Repetitive Rating: Pulse width limited by max. junction temperature. See
Transient Thermal Impedance Curve (Fig. 5).

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. File Number 1 594 1
Copyright © Harris Corporation 1991 -
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Specifications 2N6796

Electrical Characteristics @ Tc = 25°C (Unless Otherwise Specified)

Parameter Min. Typ. Max. | Units Test Conditions
BVpgg Drain - Source Breskdown Voltage 100* = - v Vgs = OV. ip = 025 mA
[ VGsitn)_Gate Threshold Voktage 20° | — | 40° | V | Vps = Ves. Ip = 05 mA
| lggg  Gate - Source Leakage Forward — - 100° | nA | Vgg = 20V, Vpg = OV
.'ﬁ.ﬁ Gate - Source Leakage Reverse - — 100* nA Vgs = -20V, Vpg = OV
lpss  Zero Gate Voitage Drain Current - - 250* wA | Vps = 100V, Vgs = OV
- — [1000° | 4A | Vps = 80V, Vgs = OV, Tgc = 125°C
’ﬁ:.sm On-State Voltage (2 = — [ 156° | V| Vgs = 10V, Ip = 80A
RpS(on) Static Drain-Source On-State Resistance (2) — 014 [ 018" | @ | Vgg = 10V, Ip = 5.0A, Tc = 26°C
- —_ 0.35* Q V§§ = 10V, Ip = 5.0A, Tc = 125°C
[ Vsp___Diode Forward Voitege (@ 076° | — | 15° | V | Tc = 25°C, Ig = 8B.0A, Vgg = OV
}L" Forward Transconductance (2) 30" 55 9.0° | SW) | Vps = 5V, Ip = 50A
[ Ciss __Input Capacitance 350° | 600 | 900° | pF | Vgs = OV, Vps = 25V, f = 10 Mz
Output Capaci 150* | 300 | 500° pF | See Fig. 10
Cy, Reverse Transfar Capacitance 50* 100 150* pF
@ Turn-On Delay Time e = 30° | ns | Vpp =30V, Ip = 5.0, Z, = 500
t Rise Time — - 75* ns See Fig. 15 |
tdiot) Turn-Off Delay Time — - 40° n: MOSFET switching times are i ;
Yy Fail Time Y - - 3 n: Ll goaming temperature.)
SOA  Safe Operating Area 25 = — | W | Vps = 80V, Ip = 310 mA, See Fig. 16.
25 = = W | Vps = 3.2V, Ip = B.0A, See Fig. 16.
Thermal Resistance
[ Rehgyc _ Junction-to-Case [ — T - ]850 [rcwl |
[ Rihga  Junction-to-Ambient | = T — 17175 T°c'w ] Free Air Operation 1

Source-Drain Diode Switching Characteristics (Typical)

™ Reverse Recovery Time 300 “ [ _ns | Ty = 150°C, I = 8.0A, dig/dt = 100A/s
Qpp___ Reverse Recovered Charge 15 | wC_ | T, = 150°C, Ig = B.0A, digidt = 100A/us
Forward Turn-on Time Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp. ")
@ Ty =25°Ct0150°C. (@) Pulse Test: Pulse width < 300us, Duty Cycle < 2%. (3 Repetitive Rating: Pulse width limited by 'I.I-.I
max._junction temperature. -l
See Transient Thermal Impedance Curve (Fig. 5). w W
*JEDEC registered value 29
Z0
® P <=
80 15 PULSE TEST 80 us PULSE TEST | b o
10V Vs >b(on} X RDS(on) max g g
30
- 30
/ g
g s
& &
: 3
] = 2
z =2
g £ /
S 15 Ves®? s
3 315
3 =z -
H z |~ Ty= 125%
s ., ] Ty=250C
R 7 A |
/ PR
5 5V 5
dé Y
[] 10 20 30 40 50 0 2 4 6 8 10 12 "
Vps. DRAIN-TOSOURCE VOLTAGE (VOLTS) Vs, GATE-TO-SOURCE VOLTAGE (VOLTS)
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
% [ 100 T T
80us PULSE TEST OPERATION IN THIS AREA
» // 50 1S LIMITED BY Rpg(on)
»
. 20 10 us
gz » / —47 g rat
s 19V / g 1 / |00 us_| ||
= I
22 / ] 2 N -
H / Y = N 1m
= ~ & 3 b
£, % o . N |
=z -
= = 10 ms
z - £ 3 it
= 10 —Vgg =6V a —+
o - G a E—T ¢ = 250 100 ms
/ = 05T, 1500C MAX. t
5 p. [ Ry = 50 km |
0.2 || SINGLE PuLSE | be
1o rriun 1
4 o LTI Il
0 1 2 3 4 5 [ 10 2 5 100 20 50 100 200 500
Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Fig. 3 — Typical Saturation Characteristics Fig. 4 — Maximum Safe Operating Area

4-75



Zyngctt/Rypjc. NORMALIZED EFFECTIVE TRANSIENT

THERMAL IMPEDANCE (PER UNIT)

2N6796

2
10
3
0=05
05 fomp
[T
02 0.2 i
: ) ==
0.1 I p
AR = -
= 1
005 Lo 1. DUTY FACTOR, D = 1
o EHHT .
a gt - F
0.02 i 2 S INGLE PULSE (TRANSIENT 2. PER UNIT BASE = Rynyc = 5.0 DEG. LW
THERMAL IMPEDANCE) 3. Tym- Te = Pom Zmyct)
0.01 RN
w0s 2 5 g4 2 5 g3 2 5 g2 2 5 gl - 2 5 10 2 5
11, SQUARE WAVE PULSE DURATION (SECONDS)
Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
b ——— —
80 us PULSE TEST 5 -
\ )
12 }— V05 >10(on) X RpS(on) max A
2
10 ER)
H <
2 =
w 2
g s 5 //
E Ty=-550L ER s
3 z 7
g o | 1o H —
=3 =3 = 0C.
2 L~ T)= 1250 g ® Ty 1o
=z J 2 | T)=250C
z, / & I 3
& <
2 2
17
oI
0 5 0 5 20 2 30 3 0 05 10 5 2.0 25 30

1p, DRAIN CURRENT (AMPERES)
Fig. 6 — Typical Transconductance Vs. Drain Current
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Fig. 8 — Breakdown Voltage Vs. Temperature
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Vsp. SOURCE-TO-DRAIN VOLTAGE (VOLTS)
Fig. 7 — Typical Source-Drain Diode Forward Voitage
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2N6796

2
- Ll e [
Vgs -0 l —
T toma || e Vos = 20V
1600 Cigs = Cgs + Cga. Cgs SHORTED S5 Vps = 50V /
Crss = Cga -] | Iunv ™~
Cos €, — = Vps
- T Cog = Cas+ CJ‘TEﬂ =
S : gt bed 2
5 o =g+ Cqa — >
z e 10
H i 2
§ T § I /A/
H | 2
< 800 —~ Cus 2
© =
X @ s T
a8 ip=18A
400 ~ Coss 8 p = 18
\ ——
]\ ci“
0 0 i) 30 “ 0 0 8 16 % 2 40
Vps. DRAIN TO SOURCE VOLTAGE (vOLTS) Qg, TOTAL GATE CHARGE (nC)

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage

10
0§ T T T
3 RpS(on) MEASURED WITH CURRENT PULSE OF
z 2659 BuRaTioN, inrTiaL Ty = 25°C (HEATING
Zos -—-——EFFEICY OF 2.0 45 PULSE IS MINIMAL) — 8
=] | —
= ! 2 N
% = ~
2 04 | H N
& | <5 ~J (.
z Vgg = 10V J = -
]
g 03 £ 4
E] E w
o © \ 4 (7]
3 i N @]
2 g \ =
2 0.2 / s N < =
= 8 I
‘"_‘ PR ) \ Q w
5
Sn Vgs = 20V \ z3
: 2
0
0 10 2 30 40 50 60 2 50 75 100 125 150
Ip. DRAIN CURRENT (AMPERES) Tc. CASE TEMPERATURE (°C)
Fig. 12 — Typical On-Resistance Vs. Drain Current Fig. 13 — Maximum Drain Current Vs. Case Temperature
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Fig. 14 — Power Vs. Temperature Derating Curve
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2N6796

fe——PULSE WIDTH
VGS(on) +10V
INPUT o
Vgsiott) OV
INPUT PULSE NPUT PULSE
RISE TIME FALL TIME
4 'd
om ™ oty ™ "
Vosiott)
sorta TEKTRONIX ouTPUT 10% 0%
PULSE s Voston) " ¢iow
huis . S(on)
NOTES:
WHEN MEASURING RISE TIME, Vgs(on) SHALL BE AS SPECIFIED ON THE INPUT
WAVEFORM. WHEN MEASURING FALL TIME, Vgs(off) SHALL BE SPECIFIED ON
THE INPUT WAVEFORM. THE INPUT TRANSITION AND DRAIN VOLTAGE RE-
SPONSE DETECTOR SHALL HAVE RISE AND FALL RESPONSE TIMES SUCH THAT
NOTES: DOUBLING THESE RESPONSES WILL NOT AFFECT THE RESULTS GREATER
1. LH00G3 CASE GROUNDED. THAN THE PRECISION OF MEASUREMENT. THE CURRENT SHALL BE SUFFI-
2. GROUNDED CONNECTIONS COMMON TO GROUND PLANE ON BOARD. CIENTLY SMALL SO THAT DOUBLING IT DOES NOT AFFECT TESTS RESULTS
3. PULSE WIDTH =3 s, PERIOD= 1 ms, AMPLITUDE=10V. GREATER THAN THE PRECISION OF MEASUREMENT.

Fig. 15 — Switching Time Test Circuit

BLOCKING
DIODE

an

NOTES:

1. SET Vg TO THE VALUE SPECIFIED UNDER DETAILS USING A 0.1s PULSE
WIDTH WITH A MINIMUM OF 1 MINUTE BETWEEN PULSES. INCREASE Vgg
UNTIL THE SPECIFIED VALUE OF 1g AND Vg ARE OBTAINED. CASE
TEMPERATURE = 25°C.

= 2. SELECT Rg SUCH THAT Ip e Rg = 2.5 + 1.0 Vdc.

Fig. 16 — Safe Operating Area Test Circuit
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August 1991

3 HARRIS

2N6798

N-Channel Enhancement-Mode

Power MOS Field-Effect Transistor

Features

® 5.5A, 200V

¢ rps(on) = 0.4Q

® SOA is Power-Dissipation Limited
e Nanosecond Switching Speed:

e Linear Transfer Characteristics

* High Input Impedance

* Majority Carrier Device

Description

The 2N6798 is an n-channel enhancement-mode silicon-gate
power MOS field-effect transistor designed for applications such as
switching regulators, switching converters, motor drivers, relay
drivers, and drivers for high-power bipolar switching transistors

Package
TO-205AF
BOTTOM VIEW
SOURCE GATE
)

O, )
DRAIN
(CASE)

Terminal Diagram
N-CHANNEL ENHANCEMENT MODE

requiring high speed and low gate-drive power. This type can be D
operated directly from integrated circuits.
The 2N6798 is supplied in the JEDEC TO-205AF (Low Profile
TO-39) metal package.
G
S
Absolute Maximum Ratings (Tg = +259C) Unless Otherwise Specified
2N6798 UNITS

Drain-Source Voltage .......covuiuiiiiiiniiiiiiiiiiiiiieinanas Vps 200* \
Drain-Gate Voltage (RGS =20K ). ....oviiiiiiniiiiiniiinannnen, VDGR 200* v
Continuous Drain Current

TE=42500 (it it Ip 5.5% A

TC=F41000C .. ittt Ip 3.5* A
Pulsed Drain CuIrent . .. ..ottt Ipm 22* A
Gate-SourceVoltage ........... ..ot Vas +20* \
Continuous Source Current ...........oiiiii ittt Is 5.5% A
PulseSource Current ..........oiiiiiiiiiiiiii i Ism 22* A
Maximum Power Dissipation

To=+250C (SeeFigure 14) ....oooiiiiuiiiiiiiiiiiii i eineeans Pp 25* w

Above Tg = +259C, Derate Linearly (See Figure 14) .................... 0.20* W/oC
Inductive Current, Clamped .........cooiiiiiiiiiitiiiiiieniennann, ILm 22 A

(L = 100uH)
Operating and Storage Junction Temperature Range............ T4, TSTG -55to +150* oCc
Maximum Lead Temperature forSoldering..........cooviiiiiiniinns T 300* oC

(0.063" (1.6mm) from case for 10s)
*JEDEC registered values

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be foliowed. File Number 1 903-1

Copyright © Harris Corporation 1991
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Specifications 2N6798

Electrical Characteristics @ Tc = 25°C (Unless Otherwise Specified)

Parameter Min. Typ. Max. |. Units Test Conditions
[ BVpgg _Drain - Source Breakdown Voltage 2000 | - — V| Vgs = OV, Ip = 055 mA
| Vasith) Gate Threshold Voitage 20" - 4.0* v Vps = Vgs. Ip = 0.5 mA
| lgsg  Gate - Source Leakage Forward - - 100* nA Vgs = 20V, Vps = OV
| lgss Gate - Source Leakage Reverse - - 100* nA V@ = -20V, Vpg = OV
Ipss  Zero Gate Voitage Drain Current - - 250* KA Vps = 200V, Vgs = OV
= — [1000° | 4A | Vps = 160V, Vgg = OV, Tc = 125°C
[ VDS(on)_On-State Vottagea = — [220° | V | Vgs = 10V, Ip = 55A
Rps(on) Static Drain-S On-State Resi: a - 0.25 0.4* Q Vgs = 10V, Ip = 35A, Tp = 25°C
- - 0.75* [ V§§ = 10V, Ip = 3.6A, Tp = 126°C
_\i&p Diode Forward Voltage @ 0.70* - 14* \Z Tc = 26°C, Ig = 5.6A, Vgg = OV
ot Forward Transconductance® 25° | 45 | 75° | SW) | Vpg = 5V, Ip = 35A
& Input Capacitance 350* 600 900* pF Vgs = 0V, Vpg = 25V, f = 1.0 MHz
_C& Output Capacitance 100* 250 450* pF See Fig. 10
_&! R Transfer Capaci 40* 80 150* pF
Turn-On Delay Time = — [ 30" | ns | Vpp =77V, Ip = 35A, Z, = 508
[3 Rise Time — — 50* ns See Fig. 15
_m Turn-Off Delay Time - - 50* ns (MOSFE'I: switching times are essentially independent
t Fall Time — — 40* ns | ©f )
SOA Safe Operating Area 25 - - w Vps = 160V, Ip = 155 mA, See Fig. 16.
2% - - W | Vps = 45V, Ip = 5.5A, See Fig. 16.
Thermal Resistance
%Q Junction-to-Case — | = 50" Tecw]
Ripga  Junction-to-Ambient — | — [ 175 [ °C/w [ Free Air Operation

Source-Drain Diode Switching Characteristics (Typical)

ey Reversa Recovery Time

450

[ ns

T, = 150°C, If = 55A, dip/dt = 100A/us

QRR Reverse Recovered Charge

3.0

[ u€

Ty = 150°C, Ig = 5.6A, dig/dt = 100A/us

| ton Forward Turn-on Time

Intrinsic turn-on time is negligit

ble. Turn-on speed is substantially controlled by Lg + Lp.

*JEDEC registered value

25 T
l’lOV

T T
80 us PULSE TEST

ip. DRAIN CURRENT (AMPERES)

] 20 40 60 80
Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS)

Fig. 1 - Typical output characteristics.

100

4-80

aPulge Test: Pulse width < 300us, Duty Cycle < 2%.

T 7
y //

80 us PULSE TEST Vo7

VD5 >1D(on) * RDS(gn) MAX. /.

o

/

=)

et

Ip. DRAIN CURRENT (AMPERES)
~

I
o

/
f
I
|

0.2

J

/U

2 4 6 8 10
Vgs. GATE-TO-SOURCE VOLTAGE (VOLTS)

Fig. 2 - Typical transfer characteristics.




2N6798

%
I/ // 100 e e et
F—— 80 ,:s PULSE TEST 7 74 /‘ 1 0
w | /] /1 50 OPERATION IN THIS AREA
n T P IS LIMITED BY Rpg(on)
g / /r 7 n ==yl e o4 ‘IJN
3 o
w / L8V £ 0
g 15 / / ] H
e
5 /1 w X .
H 4% £
S w0 / A 3 , N N 1 -
< v | Ves=8V z
NNV a7 o= e
£ L~ 3 = 250C 10 me FHEH
5 A~ 05 = 1509C MAX. :
(// 5V | | Rehyc =5.0KW 100 ms {1114
02 SINGLE PULSE N
: I T N
o — o L T o¢
] 1 2 3 4 5 RE] 5 10 20 50 100 200 500
Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Fig. 3 - Typical saturation characteristics. Fig. 4 - Maximum safe operating area.
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Fig. 5 - Maximum effective transient thermal impedance,
junction-to-case versus pulse duration.
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Fig. 6 - Typical transconductance versus drain current. Fig. 7 - Typical source-drain diode forward voltage.
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2N6798
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Fig. 8 - Breakdown voltage versus temperature. Fig. 9 - Typical normalized on-resistance versus
temperature.
2000 I M
Ves=0 l
f=1MHz
1600 X b - 2 Vps = 40V
Ciss = Cge + Cgq, Cgs SHORTED ] z 0§
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Fig. 10 - Typical capacitance versus drain-to-source Fig. 11 - Typical gate charge versus gate-to-source
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Fig. 12 - Typical on-resistance versus drain current. Fig. 13 - Maximum drain current versus case temperature.
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2N6798
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Fig. 14 - Power versus temperature derating curve.

N-CHANNEL
POWER MOSFETs

fe——PULSE WIDTH
VGS(on) +10V
INPUT 50% 90% 90%
Ves(off) OV
INPUT PULSE INPUT PULSE
RISE TIME FALL TIME

Y

N Vosiotf)
HP. TEKTRONIX ouTPUT 0%
8010A 7623 b
PULSE v f
GEN. 0sc. DS(on)
NOTES:
WHEN MEASURING RISE TIME, Vgg(on) SHALL BE AS SPECIFIED ON THE INPUT
WAVEFORM. WHEN MEASURING FALL TIME, Vgg(off) SHALL BE SPECIFIED ON
THE INPUT WAVEFORM. THE INPUT TRANSITION AND DRAIN VOLTAGE RE-
SPONSE DETECTOR SHALL HAVE RISE AND FALL RESPONSE TIMES SUCH THAT
NOTES: DOUBLING THESE RESPONSES WILL NOT AFFECT THE RESULTS GREATER
1. LHO0B3 CASE GROUNDED. THAN THE PRECISION OF MEASUREMENT. THE CURRENT SHALL BE SUFFI-
2. GROUNDED CONNECTIONS COMMON TO GROUND PLANE ON BOARD. CIENTLY SMALL SO THAT DOUBLING IT DOES NOT AFFECT TESTS RESULTS
3. PULSE WIDTH =3 s, PERIOD=1 ms, AMPLITUDE=10V. GREATER THAN THE PRECISION OF MEASUREMENT.

Fig. 15 - Switching time test circuit.

BLOCKING
DIODE 470

NOTES:

1. SET Vpg TO THE VALUE SPECIFIED UNDER DETAILS USING A 0.1s PULSE
WIDTH WITH A MINIMUM OF 1 MINUTE BETWEEN PULSES. INCREASE Vgg
UNTIL THE SPECIFIED VALUE OF Ip AND Vpg ARE OBTAINED. CASE
TEMPERATURE = 25°C.

& 2. SELECT Rg SUCH THAT Ip e Rg = 2.5 £ 1.0 Vdc.

Fig. 16 - Safe operating test circuit.
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3 HARRIS

2N6800

N-Channel Enhancement-Mode

Power MOS Field-Effect Transistor

‘Features

® 3A, 400V

® rpS(on) = 1Q

® SOA is Power-Dissipation Limited
® Nanosecond Switching Speeds

® Linear Transfer Characteristics

® High Input Impedance

® Majority Carrier Device

Description

The 2N6800 is an n-channel enhancement-mode silicon-gate
power MOS field-effect transistor designed for applications such as
switching regulators, switching converters, motor drivers, relay
drivers, and drivers for high-power bipolar switching transistors

Package
TO-205AF
BOTTOM VIEW
SOURCE GATE
)

) )
DRAIN
(CASE)

Terminal Diagram
N-CHANNEL ENHANCEMENT MODE

requiring high speed and low gate-drive power. This type can be D
operated directly from an integrated circuit.
The 2N6800 is supplied in the JEDEC TO-205AF (Low Profile
TO-39) metal package.
G
S
Absolute Maximum Ratings (Tg = +250C) Unless Otherwise Specified
2N6800 UNITS

Drain-Source Voltage .. .....ovvuiiiiiiiiiiiniiiiniieniennnens Vps 400* \
Drain-Gate Voltage (RGS =20KS)....coviviiuiiiiiiinniiennnnn, VDGR 400* \"
Continuous Drain Current

TO=42500 .o ittt i s Ip 3* A

To=+1000C.......... .. Ip 2* A
Pulsed Drain Current. . ..lpm 14* A
Gate-Source Voltage ..... . VGgs +20* \
Continuous Source Current ........oouveiiiiiiiiniiii i Is 3* A
PulseSource Current ........ .ottt Ism 14* A
Maximum Power Dissipation

To=+250C(See Figure 14) . .....cvvutiiinnininneiieneeneneensen 25* w

Above Tg = +259C, Derate Linearly (See Figure 14) . 0.20* w/oC
Inductive Current,Clamped .......oviiiiiiiiniiiiiirineeeneennnns 14 A

(L =100pH)
Operating and Storage Junction Temperature Range............ T4, TSTG -55to +150* oC
Maximum Lead TemperatureforSoldering.............ccccvvevnenn... TL 300* oC

(0.063" (1.6mm) from case for 10s)
*JEDEC registered values

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed. File Number 1 904_1

Copyright © Harris Corporation 1991
4-84



Specifications 2N6800

Electrical Characteristics @ Tc = 25°C (Unless Otherwise Specified)

Parameter Min. Typ. Max. | Units Test Conditions
BVpgg Drain - Source Breakdown Voltage 400* — - v Vgs = OV, Ip = 025 mA
VGsith) Gate Threshold Voltage 2,0" — 4.0* v Vps = Vgs. Ip = 0.5 mA
lgss Gate - Source Leakage Forward = - 100* nA Vgs = 20V, Vpg = OV
| lggs  Gate - Source Leakage Reverse — — 100* nA Vgs = —20V, Vpg = OV
Ipss  2ero Gate Voitage Drain Current - — 250* uA | Vpg = 400V, Vgg = OV
— — 1000* | uA Vpg = 320V, Vgg = OV, Tc = 126°C
VD§jon) On-State Voltage2 - - 3.0* Vv Vgs = 10V, Ip = 3.0A
Rps(on) Static Drain-S: On-State Resi a - 0.8 1.0* Q Vgs = 10V, Ip = 2.0A, Tp = 26°C
— — 24* Q Vgs = 10V, Ip = 2.0A, To = 126°C
Vsp Diode Forward Voltage@ 0.70* - 14* Vv Tc = 25°C, Ig = 3.0A, Vgg = OV
Ots Forward Transconductance 2 2.0* 35 6.0* | S | Vps = 5V, Ip = 2.0A
Ciss Input Capacitance 350* 700 900* pF Vgs = OV, Vpg = 285V, f = 1.0 MHz
Coss Output Capacitance 50* 150 300* pF See Fig. 10
Crss Reverse Transfer Capacitance 20* 40 80* pF
tdion)  Turn-On Delay Time — - 30* ns Vpp 2 176V, Ip = 2.0A, Z, = 500
ty Rise Time - - 35 ns See Fig. 15
td(off) Turn-Off Delay Time - - 55* ns (MOSFET switching times are essentially independent
t Fall Time — — 35+ ne of operating temperature.)
SOA Safe Operating Area 25 — - W Vps = 200V, Ip = 125 mA, See Fig. 16.
25 - — W | Vps = 83V, Ip = 3.0A, See Fig. 16.
Thermal Resistance
[Rehac_ Junction-to-Case — | = ][50 [ccw] 1
RehJa  Junction-to-Ambient — | = ] 175 [°c/w [ Free Air Operation |

Source-Drain Diode Switching Characteristics (Typical)

ty Reverse Recovery Time 600 [ ns ] Ty =180°C, Ig = 3.0A, dig/dt = 100Alus
Qpr  Reverse Recovered Charge 4.0 [ uC [T, =150°C, i = 3.0A, digidt = 100A/us
ton Forward Turn-on Time Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

*JEDEC registered value

Ip. DRAIN CURRENT (AMPERES)

=)
=

T Y
80 s PULSE TEST

N‘\‘

4.0\‘/

0 50 100 150 200

250

300

Vpg. DRAIN-TO-SOURCE VOLTAGE (VOLTS)

Fig. 1 - Typical output characteristics.

350
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A Pulse Test: Pulse width < 300us, Duty Cycle < 2%.

T
805 PULSE TEST
! f

Vs > 'p(on) X RDS(on) max.
1

Ty +1250C l”

o

fp. DRAIN CURRENT (AMPERES)

T, 50 ﬂl
il

| /1]

i

Fig. 2 - Typical transfer characteristics.

/4

VGs. GATE-TOSOURCE VOLTAGE 1vOLTS)

6

N-CHANNEL
POWER MOSFETs




2N6800

- GPERATION IN THIS AREA
801 PULSE TEST o) IS LIMITED BY Rpsgon)
12 . h
10 Ll: =
gy 1oV ,/ g ° S o
= & 100 s
s / ‘ / g ,LLr NEA N
< A et H N SJ 1T
- 8 > - ” '\ ~ 1ms
2 vV = w0
& / & 3 ~F
3 A 55V g 05 - T
I 3 0ms
= z N
S I 02| rg=2s0c N LI
S Vgs =50V = - 100 ms
S 4 % | |7,=1500C max. N
- Rehyc =50 KW e
2 A v SINGLE PULSE
0.02
40v
- 0.01
0 2 4 6 8 10 12 4 10 2 5 10 20 50 100 200 500
Vps. DRAIN-TO SOURCE VOLTAGE (VOLTS) Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Fig. 3 - Typical saturation characteristics. Fig. 4 - Maximum safe operating area.
2
10
FD=05 -
05 i [ NOTES
[ U
0.2 — Pom
0.7 ey
0.1 -

. e
0.1 = = I:—"z——’

Zyyc(t)/ Rypgc. NORMALIZED EFFECTIVE TRANSIENT
THERMAL IMPEDANCE (PER UNIT)

hd ) = 1. DUTY FACTOR, D = :_;
002 —M"l =T PLLSE (ITL i) NT 2. PER UNIT BASE = Rypc = 5.0 DEG. C/W.
THERMAL IM €) 3. Tym-Te=Ppom 2, X
oo 1 I - Tc” Pom Zunclt)
T8 2 5 04 2 5 103 2 5 02 2 5  q0-! 2 5 10 2 5 10
11, SQUARE WAVE PULSE DURATION (SECONDS)
Fig. 5 - Maximum effective transient thermal impedance,
junction-to-case versus pulse duration.
100 T T )
l?;. ?I.ILS'E TEST l l T
| Vbs>1o(on) X RDS(on) max I
_ 102 =
2 .
g v & Ty=250C
g - £ s
& H I
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- )= -550 =4 Ty 1500C_|
2 e g
g W el AT S
= he ’——r =
= / " T,= 1250¢ 20 [/
8 7 J g £
z y w £
g =] § I a
5 25 w \J
3
g, /
l’ I'\T J=250¢ o —
o | L
0 4 8 12 16 0 1 2 3 )
Ip. DRAIN CURRENT (AMPERES) Vsp. SOURCE-TO-DRAIN VOLTAGE (VOLTS)
Fig. 6 - Typical transconductance versus drain current. Fig. 7 - Typical source-drain diode forward voltage.
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2N6800

125 22 /
y . yd
(=} [=}
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H A S 1/
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= E 1.08 — §§ 14 /
® N E¥d 7
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22 0ss i ERY
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z 1 2
F 5
= s .
H P Y Vgs = 10V
) 085 = 08 7 Ip = 20A
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0.; - -
(T 0 40 80 120 160 — 0 ) 80 120 160
T, JUNCTION TEMPERATURE (°C) T, JUNCTION TEMPERATURE (°C)
Fig. 8 - Breakdown voltage versus temperature. Fig. 9 - Typical normalized on-resistance versus
temperature.
2000 | 2
Vgs=0
'I =1 Mlllz —
1600 . = —
zm z, +Cyd, Cas SHORTED —— z Vg - 80V
™ Cos Cgd — ER vjos : zrlmv <
g Coss = Cas * T ¥ Cog g Vps - 320V
= 1200 — <
8 =Cys+ Cod 2
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2 E 10
E 800 Ciss 3 |
o \ 2 ‘
\l g |
& s
400 & 2 / {
>" Ip=T7A
N Crss T
0 10 20 30 40 50 0 8 16 24 32 40
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Q4. TOTAL GATE CHARGE (nC)
Fig. 10 - Typical capacitance versus drain-to-source Fig. 11 - Typical gate charge versus gate-to-source
voltage. voltage.
3 5 T
g
x
=1
= Vgs = 10V 4
2 5
1 / Vee = <
2 2 74 68 = 20V — w
H g3 :
=3 <
E Y 3
2 / : 2 +
E 1 g | \\
g . N
s ! T N
8 Rps(on) MEASURED WITH CURRENT PULSE OF ' \
2.0 us DURATION. INITIAL Ty = 250C. (HEATING H
EFFECT OF 2.0 us PULSE IS MINIMAL.) . \
" . s 0
0 5 10 15 20 2% 30 25 50 75 100 125 150
1p. DRAIN CURRENT (AMPERES) Ip., DRAIN CURRENT (AMPERES)
Fig. 12 - Typical on-resistance versus drain current. Fig. 13 - Maximum drain current versus case temperature.
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2N6800

40

2

2 \

Pp, POWER DISSIPATION (WATTS)

5 N

N

0 20 40 60 80 100 120 140
T¢. CASE TEMPERATURE (°C)

Fig. 14 - Power versus temperature derating curve.

le——PULSE WIDTH
VGS(on) +10V
INPUT sow)] 90%
Vgs(otf) OV
INPUT PULSE r-— . INPUT PULSE
RISE TIME FALL TIME
he oo
P. U
1A TEKTRONIX
PULSE 7623 v
GEN, 0sC. DS(on)
NOTES:
WHEN MEASURING RISE TIME, Vgg(on) SHALL BE AS SPECIFIED ON THE INPUT
WAVEFORM. WHEN MEASURING FALL TIME, Vgg(off) SHALL BE SPECIFIED ON
THE INPUT WAVEFORM. THE INPUT TRANSITION AND DRAIN VOLTAGE RE-
SPONSE DETECTOR SHALL HAVE RISE AND FALL RESPONSE TIMES SUCH THAT
NOTES: DOUBLING THESE RESPONSES WILL NOT AFFECT THE RESULTS GREATER
1. LHO063 CASE GROUNDED. THAN THE PRECISION OF MEASUREMENT. THE CURRENT SHALL BE SUFFI-
2. GROUNDED CONNECTIONS COMMON TO GROUND PLANE ON BOARD. CIENTLY SMALL SO THAT DOUBLING IT DOES NOT AFFECT TESTS RESULTS
3. PULSE WIDTH =3 us, PERIOD=1 ms, AMPLITUDE=10V. GREATER THAN THE PRECISION OF MEASUREMENT.

Fig. 15 - Switching time test circuit.

BLOCKING
DIODE

an

NOTES:

1. SET Vpg TO THE VALUE SPECIFIED UNDER DETAILS USING A 0.1s PULSE
WIDTH WITH A MINIMUM OF 1 MINUTE BETWEEN PULSES. INCREASE Ves
UNTIL THE SPECIFIED VALUE OF Ip AND Vs ARE OBTAINED. CASE
TEMPERATURE = 250C.

e 2. SELECT Rg SUCH THAT Ip e Rg = 2.5 2 1.0 Vdc.

Fig. 16 - Safe operating test circuit.
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D HARRIS

2N6802

N-Channel Enhancement-Mode

August 1991 Power MOS Field-Effect Transistor
Features Package
TO-205AF
* 3.5A, s00V BOTTOM VIEW

¢ rps(on) = 1.5Q

® SOA is Power-Dissipation Limited
* Nanosecond Switching Speeds

¢ Linear Transfer Characteristics

® High Input Impedance

* Majority Carrier Device

Description

The 2N6802 is an n-channel enhancement-mode silicon-gate
power MOS field-effect transistor designed for applications such as
switching regulators, switching converters, motor drivers, relay
drivers, and drivers for high-power bipolar switching transistors

SOURCE GATE

DRAIN
(CASE)

Terminal Diagram
N-CHANNEL ENHANCEMENT MODE

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

*JEDEC registered values

requiring high speed and low gate-drive power. This type can be D
operated directly from an integrated circuit.
The 2N6802 is supplied in the JEDEC TO-205AF (Low Profile
TO-39) metal package. o
S
Absolute Maximum Ratings (Tg = +250C) Unless Otherwise Specified
2N6802 UNITS

Drain-Source Voltage .................. 500* \
Drain-Gate Voltage (Rgs = 20k2) 500* \"
Continuous Drain Current

Tg=+4259C ............0d e 3.5* A

Te=+1000C......ccovvvnnnnnn. 1.5% A
Pulsed DrainCurrent............... 11* A
Gate-Source Voltage .............. +20* v
Continuous Source Current ......... 2.5% A
PulseSource Current ........c.vieeiiieiiiiiniiiieriirennernnnnons 11* A
Maximum Power Dissipation

TC=4259C(See Figure 14) . . ..oueiuuiiinn i eeiieneenns 25* w

Above Tg = +259C, Derate Linearly (See Figure 14) 0.20* W/oC
Inductive Current,Clamped ......coiiiiiiiinniiiirennnnneeenannn 11 A

(L= 100uH)
Operating and Storage Junction Temperature Range............ T4 TSTG -55to0 +150* oC
Maximum Lead TemperatureforSoldering ..........coovevvrnrnneenn.. TL 300* oC

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.

Copyright © Harris Corporation 1991
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Specifications 2N6802

Electrical Characteristics @ Tg = 25°C (Unless Otherwise Specified)

Parameter Min. Typ. Max. | Units Test Conditions
BVpgs Drain - Source Breakdown Voltage 500* - -~ v Vgs = 0V, Ip = 025 mA
VGsith) Gate Threshold Voltage 2.0* - 4.0* \ Vps = Vgs: Ip = 05 mA
Igss  Gate - Source Leakage Forward - — 100* nA | Vgs = 20V, Vpg = OV
Igss  Gate - Source Leskage Reverse — — 100* nA | Vgs = -20V, Vpg = OV
Ipss  Zero Gate Voltage Drain Current — - 250* Vps = 500V, Vgs = OV

VDs(on) On-State Voitage@

- = |37 Vgs = 10V, Ip = 25A

Rps(on) Static Drain-Source On-State Resistance a

~ 13 1.5* Vgs = 10V, Ip = 1.5A, Tp = 25°C

WA

— — [1000* | wA | Vpg = 400V, Vgs = OV, Tc = 125°C
v
1]
[

- - 35* Vgs = 10V, Ip = 1.6A, Tp = 126°C

Vsp _ Diode Forward Voltagea 0.70* | — | 14 V| Tc = 25°C,Ig = 25A, Vgg = OV

Ofs Forward Transconductance@ 1.6* 25 45* | S | Vpg = 5V, Ip = 15A

Ciss Input Capacitance 350* | 600 | 900* pF Vgs = 0V, Vpg = 25V, f = 1.0 MHz
_Qﬁ Output Capacitance 25* 100 200* pF See Fig. 10

Crss Reverse Transfer Capacitance 15* 30 60* pF

tdlon)  Turn-On Delay Time

- — [ 30" | ns | Vpp =225V, Ip = 15A, Z, = 508

t Rise Time - - 30* ns See Fig. 15
td(off) Turn-Off Delay Time - - 55* ns (MOSFET switching times are essentially independent
[ Fall Time — — 30* ns of operating temperature.)
SOA Safe Operating Area 25 - - w Vps = 200V, Ip = 125'mA, See Fig. 16.
25 — — w Vps = 10V, Ip = 2.5A, See Fig. 16.

Thermal Resistance

Junction-to-Case

- [ = [50" Jeow]

RthJc
RthJA

Junction-to-Ambient

— | = 1175 [e°csw | Free Air Operation

Source-Drain Diode Switching Characteristics (Typical)

ty Reverse Recovery Time 800 [ ns ] T, =1850°C, Ig = 25A, difidt = 100Alus
QpR Reverse Recovered Charge 46 | wC [ Ty =1850°C, Ig = 25A, dig/dt = 100A/us
ton Forward Turn-on Time Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

*JEDEC registered value

Ip. BRAIN CURRENT (AMPERES)

apuylse Test: Pulse width < 300us, Duty Cycle < 2%.

] rl 1 aI; tPIULS;lTESTI—[ ]
80 us PULSE TEST 10— —————+
B [—V0s>1p(on) X Ros(on) MAX.
10
5
2
&
. ov g
.
& /
&
6
5.5]v RN
=z =
| z ny-nzsoc i ]
4 - 205 Ty=+250C
sz-LSV o 472 NI/
l Ty=-550C ]
2 4.5iv 0.2
v
0 L 0.1
0 50 100 150 200 250 300 0 1 2 3 4 5 8 7

Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS)

Fig. 1 - Typical output characteristics.

Vs, GATE-TO-SOURCE VOLTAGE (VOLTS)

Fig. 2 - Typical transfer characteristics.
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2N6802

10
80 41 PULSE TEST 20 1[Il OPERATION IN THIS AREA
THTZ1S LIMITED BY Rpg(on)
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Fig. 3 - Typical saturation characteristics. Fig. 4 - Maximum safe operating area.
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Fig. 5 - Maximum effective transient thermal impedance,
junction-to-case versus pulse duration.
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Fig. 6 - Typical transconductance versus drain current.
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Fig. 7 - Typical source-drain diode forward voltage.
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Fig. 8 - Breakdown voltage versus temperature. Fig. 9 - Typical normalized on-resistance versus
temperature.
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Fig. 10 - Typical capacitance versus drain-to-source Fig. 11 - Typical gate charge versus gate-to-source
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Fig. 12 - Typical on-resistance versus drain current. Fig. 13 - Maximum drain current versus case temperature.
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2N6802
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Fig. 14 - Power versus temperature derating curve.

]
*ui
-
UG
£0
VGS(on) +10V | ‘zt =
INPUT 0%
by o
Vasioff) OV ‘z? g
INPUT PULSE INPUT PULSE o
RISE TIME FALL TIME a
t
i~ ¥
Vos(otf)
:ﬁ:hA ;3?“”““ OUTPUT 0%
PULSE v £ 10%
GEN. 0SC. DS(on)
NOTES:
WHEN MEASURING RISE TIME, Vgs(on) SHALL BE AS SPECIFIED ON THE INPUT
WAVEFORM. WHEN MEASURING FALL TIME, Vgs(off) SHALL BE SPECIFIED ON
THE INPUT WAVEFORM. THE INPUT TRANSITION AND DRAIN VOLTAGE RE-
SPONSE DETECTOR SHALL HAVE RISE AND FALL RESPONSE TIMES SUCH THAT
NOTES: DOUBLING THESE RESPONSES WiLL NOT AFFECT THE RESULTS GREATER
1. LHO063 CASE GROUNDED. THAN THE PRECISION OF MEASUREMENT. THE CURRENT SHALL BE SUFFI-
2. GROUNDED CONNECTIONS COMMON TO GROUND PLANE ON BOARD. CIENTLY SMALL SO THAT DOUBLING IT DOES NOT AFFECT TESTS RESULTS
3. PULSE WIDTH =3 s, PERIOD=1 ms, AMPLITUDE=10V. GREATER THAN THE PRECISION OF MEASUREMENT.

Fig. 15 - Switching time test circuit.

BLOCKING
a0

NOTES:

1. SET Vg TO THE VALUE SPECIFIED UNDER DETAILS USING A 0.1s PULSE
WIDTH WITH A MINIMUM OF 1 MINUTE BETWEEN PULSES. INCREASE Vgg
UNTIL THE SPECIFIED VALUE OF I AND Vg ARE OBTAINED. CASE
TEMPERATURE = 250C.

= 2. SELECT Rg SUCH THAT Ip e Rg =252 1.0 Vdc.

Fig. 16 - Safe operating test circuit.
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& HARRIS BUZ11

N-Channel Enhancement-Mode

August 1991 Power Field-Effect Transistor
Features Package
TO-220AB
e 30A, 50V TOP VIEW
® rps(on) = 0.04Q
® SOA is Power-Dissipation Limited
P (F?_Zﬁlc?a —————, SOURCE
* Nanosecond Switching Speeds O [ =——=——> DRAIN
e Linear Transfer Characteristics |-—> a— GATE

e High Input Impedance

® Majority Carrier Device

Description

The BUZ11 is an n-channel enhancement-mode silicon-gate | Terminal D,'ag,-am
power field-effect transistor designed for applications such as

switching regulators, switching converters, motor drivers, relay N-CHANNEL ENHANCEMENT MODE
drivers, and drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. This type can be D

operated directly from integrated circuits.
The BUZ11 is supplied in the JEDEC TO-220AB plastic package.

G
S
Absolute Maximum Ratings (T¢ = +250C), Unless Otherwise Specified
. BUZ11 UNITS

Drain-Source Voltage .........coeiviiiiiiiiiiiiiieiieieniennennns Vps 50 v
Drain-Gate Voltage (RGS =20K)......oevviiieiiieidinnnnns. VDGR 50 \
Continuous Drain Current

TE=H4300C ..eiiiiiiiiiii it eiieanianes eeeerennas Ip 30 A
Pulsed Drain Current

To=4250C .\ttt ittt i Ipm 120 A
Gate-Source Voltage .........coieiiiiiiiiiiiiiiiiiiniinenannn., VGs +20 \
Maximum Power Dissipation

L0 T2 2 Pp 75 w
Operating and Storage Junction Temperature Range. ........... T3, TSTG -55t0 +150 oC
DIN Humidity Category =DIN 40040 . .....coviuiiriiienernencerennnnes E
IEC Climatic Category =DINIEC 68-1.......ccviiiiniiieiiiinrnnnennes 55/150/56

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed. File Number 22 53

Copyright © Harris Corporation 1991
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ELECTRICAL CHARACTERISTICS At Case Temperature (Tc) = 25° C Unless Otherwise Specified

Specifications BUZ11

DRAIN-TO-SOURCE VOLTAGE (Vos) — V

Fig. 1 - Maximum safe operating areas for all types.

4-95

LIMITS
CHARACTERISTIC TEST CONDITIONS UNITS
¢ MIN. TYP. MAX.
Drain-Source Breakdown Voltage BVoss Ves =0V 50 _ _
Io =0.25 mA v
Gate-Threshold Voltage Vasam Vobs = Ves 21 3 4
lo=1mA :
Zero-Gate Voltage Drain Current loss Ti=25°C — 20 250
T,=125°C — 100 1000 uA
Vus=50V,VGs=0V
Gate-Source Leakage Current lass \CSS '—"_2(;)\>/ _ 10 100 nA
DS —
Drain-Source On Resistance rosion VIGS':115 OAV _ 0.03 0.04 Q
b=
Forward Transconductanpe Oss V|DS—:1§5AV 40 8.0 _ s
b=
Input Capacitance Ciss Vas =0V — 1500 2000
Output Capacitance Coss Vos =25V — 750 1100 pF
Reverse Transfer Capacitance Crss f=1MHz — 250 400
Turn-On Time ton tatom Ve =30V — 30 45
(ton = taom T t) t b=3A — 70 110 ns
Turn-Off Time ton toiom e 108 — 180 230
(tort = tatom + tr) t s —_ 130 170
Thermal Resistance, Junction-to-Case Rauc =167 oC/W
Thermal Resistance, Junction-to-Ambient Reua <75
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
CHARACTERISTIC TEST CONDITIONS LIMITS UNITS
MIN. TYP. MAX.

i i — — 30
Continuous Reverse Drain Current lor Te=25°C A
Puised Reverse Drain Current lpam — - 120
Diode Forward Voltage Vso lrF=2xlor _ 17 26 v

Ves=0V,Tj=25°C ’ :
Reverse Recovery Time tr T;=25°C, Ir=lor — 200 —_ ns
Reverse Recovered Charge Qqn | dlF/dt =100 A/ys, Va =30V — 0.25 — uC
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Fig. 6 - Typical output characteristics. Fig. 7 - Typical transconductance vs. drain current.
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M HARRIS BUZ20

N-Channel Enhancement-Mode

August 1991 Power Field-Effect Transistor
Features Package
TO-220AB
* 124, 100V TOP VIEW
® 'ps(on) = 0.2Q
* SOA is Power-Dissipation Limited DRAIN =
T
o (FLANGE) SOURCE
* Nanosecond Switching Speeds O [ ————> DRAIN
- ]
* Linear Transfer Characteristics l—b — GATE

® High Input Impedance

® Majority Carrier Device

Description

The BUZ20 is an n-channel enhancement-mode silicon-gate | Terminal Diagram
power field-effect transistor designed for applications such as

switching regulators, switching converters, motor drivers, relay N-CHANNEL ENHANCEMENT MODE
drivers, and drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. This type can be D

operated directly from integrated circuits.
The BUZ20 is supplied in the JEDEC TO~-220AB plastic package.

G
S
Absolute Maximum Ratings (Tg = +250C) Unless Otherwise Specified
BUZ20 UNITS

Drain-Source Voltage .........oviiiieiiiiiiiiieiiiiieieiiiiinins Vps 100 \"
Drain-Gate Voltage (RGS=20K ). ... .evvvviiiiniiiiinainiinnns VDGR 100 A
Continuous Drain Current

TE=4800C 1\ttt e, Ip 12 A
Pulsed Drain Current

TO=H2500 Lttt it i s Ipm 48 A
Gate-SourceVoltage ..........ooiiiiiiiiiiiiiiiiiiiiiiiiaae VGs +20 \'
Maximum Power Dissipation

TO=4259C 1ttt e Ceeeeeas Pp 75 w
Operating and Storage Junction Temperature Range............ T4 TsTG -55t0+150 oC
DIN Humidity Category =DIN 40040 . .....cvvviininiiinnneenneineaens E
IEC Climatic Category ~DINIEC 68=1......ccvviiierrennrennnranrnans 55/150/56

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed. File Number 225 4
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Specifications BUZ20

ELECTRICAL CHARACTERISTICS At Case Temperature (Tc) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTIC TEST CONDITIONS
MIN. TYP. MAX. UNITS
Drain-Source Breakdown Voltage BVoss Ves =0V
100 — —
lo =0.25 mA v
Gate-Threshold Voltage Vasitn Vos = Ves
21 3 4
lo=1mA
Zero-Gate Voltage Drain Current Ipss T,=25°C — 20 250
Tyj=125°C — 100 1000 LA
Vos =100V, Ves =0V
Gate-Source Leakage Current less Ves =20V _ 10 100 nA
Vos =0V
Drain-Source On Resistance rosion Ves f v _ 0.15 0.2 o)
Ib=6A
Forward Transconductance Oss Vos =25V 27 40 _ s
|o =6A
Input Capacitance . Ciss Vas =0V — 1500 2000
Output Capacitance Coss Vos =25V — 300 500 pF
Reverse Transfer Capacitance Crs f=1MHz — 80 140
(fon = tatons + 1) b lb=29A — 50 75 ns 4
— [
Turn-Off Time ton tatom Ves =10V — 110 140 -
— Rss =500Q -d w
(tott = taom + t) t — 60 80 w &
=
Thermal Resistance, Junction-to-Case Rasc =167 °C/W i g
Thermal Resistance, Junction-to-Ambient Regua <75 c:? o
w
z3
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 2
CHARACTERISTIC TEST CONDITIONS LIMITS UNITS
MIN. TYP. MAX.
Continuous Reverse Drain Current lor Te=25°C — — 12 A
Pulsed Reverse Drain Current IoAm — — 48
Diode Forward Voltage Vso Ir=2x lpr _
Ves=0V, T, =25°C 14 8 v
Reverse Recovery Time te T;=25°C, Ir=lpn — 200 — ns
Reverse Recovered Charge Qpn | diF/dt=100A/us, Va=30V}  _ 16 — uc
107 52 =
i i i e
S TS tp=SpsI ]
/TN 10ps uil
%\\’ A ]L
WUN Y
N
T AN LY 100ps
6 \‘\\ o ‘;r
z ° NS i 1msl
w
g ANY
8 \ 10mis
Z 10° 100ms
<
[ —
[=] 5 +——L 1/
-
L D= T
T r
O RN T
10° 5 10 S 102 5 10}

DRAIN-TO-SOURCE VOLTAGE (Vos) — V

Fig. 1 - Maximum safe operating areas for all types.
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Fig. 2 - Power vs. temperature derating curve for all types. Fig. 3 - Normalized gate threshold voltage as a function
of junction temperature for all types.
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Fig. 8 - Typical on-resistance vs. drain current. Fig. 9 - Typical capacitance vs. drain-to-source voltage.
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B HaRRIS BUZ21

N-Channel Enhahcement-Mode

August 1991 Power Field-Effect Transistor
Features Package
* 19, 100V i

* rps(on) = 0.1Q
® SOA is Power-Dissipation Limited

DRAIN
. ——
* Nanosecond Switching Speeds (FLANGE) O — ﬁgﬂ;‘fE
o Linear Transfer Characteristics I N| [—————oGATE

© High Input Impedance
© Majority Carrier Device

Description

The BUZ21 is an n-channel enhancement-mode silicon-gate | Terminal Diagram
power field-effect transistor designed for applications such as

switching regulators, switching converters, motor drivers, relay N-CHANNEL ENHANCEMENT MODE
drivers, and drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. This type can be D

operated directly from integrated circuits.
The BUZ21 is supplied in the JEDEC TO-220AB plastic package.

G
S
Absolute Maximum Ratings (Tg = +250C), Unless Otherwise Specified
BUZ21 UNITS

Drain-SourceVoltage .........oiviiiiiiiiiiiiiiiiiiii i iieaaas Vps 100 \Y
Drain-Gate Voltage (RGS =20K ). .....covvniiiiiiiinnnninnnnns VDGR 100 \
Continuous Drain Current

TC=4550C ittt i i e e Ip 19 A
Pulsed Drain Current

TC=4250C 1ottt i i i IoMm 75 A
Single Pulse Avalanche Energy*, EAS . ......c.oiiiiiiiiiiiiinnininnnnnns 230 mj
Gate-SourceVoltage ............cooiiiiiiiiiiiiiiiiieiiiin.., vGgs +20 v
Maximum Power Dissipation

TO=42500 ottt i Pp 75 w
Operating and Storage Junction Temperature Range............ T4, TSTG ~-55t0 +150 oC
DIN Humidity Category =DIN40040 .........ccvviievnernnnniineansanns E
IEC Climatic Category ~DINIEC68-1.........ccciviiiiiiiiiiiiiniannns 55/150/56
*Vpp = 25V, starting Tj = 250G, L = 440uHy, Rgg = 5012, Ipeak = 28A, see Figures 14 and 15.

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. File Number 2420

Copyright © Harris Corporation 1991
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Specifications BUZ21

ELECTRICAL CHARACTERISTICS At Case Temperature (Tc) = 250C unless otherwise specified.

LIMITS
CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNITS
Drain-Source Breakdown Voltage BVDSS VGS=0V 100 - -
ID=0.25mA
v
Gate-Threshold Voltage VGS(th) VDS =VGS 2.1 3 4
ID=1mA
Tj=25°C - 20 250
Zero-Gate Voltage Drain Current IDSS Ti=1250C - 100 1000 pA
VDS=100V,VGS =0V
Gate-Source Leakage Current IGSS VGS =20V - 10 100 A
VDS=0V n
Drain-Source on Resistance rDS(on) VGS=10V - 0.09 Q.1
= Q
ID=9A
Forward Transconductance gfs VDS =25V 4 8 -
= S
ID=9A
Input Capacitance Ciss VGS =0V - 1500 2000
Output Capacitance Coss VDS=25V - 450 700 pF
Reverse Transfer Capacitance Crss f=1MHZ - 150 240
Turn-On Time ton td(on) Vec =30V - 30 45
{ton =td(on) + 1r) tr ID=3A - 50 75 2
ns
Turn-Off Time toff td(off) VGS =10V - 170 220 d E
(toff = td(off) = tr) tr RGS =500 - 80 110 § 3
=
Thermal Resistance, Junction-to-Case ROJC <167 § o
oCc/W q w
Thermal Resistance, Junction-to-Ambient ROJA <75 2 ;
o
*DD = 25V, starting Tj = 250C, L = 440 pHy, Rgs = 50 Q, Ipeak = 28 A, see figure 14 & 15. o
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNITS
Continuous Reverse Drain Current IDR Tc=250C - - 19 A
Pulsed Reverse Drain Current IDRM - - 75
Diode Forward Voltage VSD IF=2xIDR - 15 2.1 v
VGS =0V, Tj=25°C
Reverse Recovery Time trr Tj=259C,IF =IDR - 200 - ns
Reverse Recovered Charge QRR dIF/dt= 100 A/us, VR =30V - 0.25 - uC
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3 HARRIS BUZ32

N-Channel Enhancement-Mode

August 1991 Power Field-Effect Transistor
Features Package
TO-220AB
® 9. 5A, 200V TOP VIEW

® rps(on) = 0.4Q)
® SOA is Power-Dissipation Limited

DRAIN
* Nanosecond Switching Speeds (FLANGE) O —————— ggzl:c'i
e Linear Transfer Characteristics l > [ —————>> GATE

® High Input Impedance
® Majority Carrier Device

Description

power field-effect transistor designed for applications such as

The BUZ32 is an n-channel enhancement-mode silicon-gate | Terminal Diagram

*Vpp = 20V, starting Tj = 269C, L = 3.3{uHy, Rgg = 500, Ipeak = 9A, see Figures 14 and 15.

switching regulators, switching converters, motor drivers, relay N-CHANNEL ENHANCEMENT MODE
drivers, and drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. This type can be D
operated directly from integrated circuits.
The BUZ32 is supplied in the JEDEC TO-220AB plastic package.
G
S
Absolute Maximum Ratings (Tg = +250C), Unless Otherwise Specified
BUZ32 UNITS

Drain-Source Voltage ..........oooiiiiiiiiiiiiiiiiieiiiieeienans Vps 200 \'
Drain-Gate Voltage (RGS =20K). ... ..oviiiiiiiiiiiiiiiaaanas VDGR 200 v
Continuous Drain Current

TC=4550C .. ittt e Ip 9.5 A
Pulsed Drain Current

TE=42500 1 ittt i e i e 38 A
Single Pulse Avalanche Energy*, EAS 150 mj
Gate-Source Voltage .......c.ouviiiiiiirininriiienneerneeeennns +20 \
Maximum Power Dissipation

TC=42500 ..ttt i i e 75 W
Operating and Storage Junction Temperature Range. -55t0 +150 oC
DIN Humidity Category - DIN 40040 ... . E
IEC Climatic Category =DINIEC 68-1.......coiiiuiiierennrnnnrnnnns 55/150/56

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.

Copyright © Harris Corporation 1991
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Specifications BUZ32

ELECTRICAL CHARACTERISTICS At Case Temperature (Tg) = 250C unless otherwise specified.

LIMITS
CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNITS
Drain-Source Breakdown Voltage BVDSS VGS =0V 200 - -
ID=0.25mA
v
Gate-Threshold Voltage VGS(th) VDS =VGS 21 3 4
ID=1mA
Tj=25°C - 20 250
Zero-Gate Voltage Drain Current IDSS Ti=1250C - 100 1000 pA
VDS =200V,VGS =0V
Gate-Source Leakage Current IGSS VGS =20V - 10 100 A
VDS =0V n
Drain-Source on Resistance rDS(on) VGS =10V - 0.35 0.4
ID=45A Q
Forward Transconductance afs VDS =25V 2.2 ' 50 -
ID=45A 8
Input Capacitance Ciss VGS=0V - 1500 2000
Qutput Capacitance Coss VDS=25V - 250 400 pF
Reverse Transfer Capacitance Crss f=1MHZ - 70 120
Turn-On Time ton td(on) Vec =30V - 30 45
{ton = td(on) + tr) tr ID=29A - 40 60
ns
Turn-Off Time toff td(off) VGS=10V - 110 140
(toff = td(off) = tr) tr RGS =500 - 60 80
Thermal Resistance, Junction-to-Case R6JC <167
oc/w
Thermal Resistance, Junction-to-Ambient ROJA <75
*VDD = 20 V, starting Tj = 250C, L = 3.37 uHy, Rgs = 50 £, Ipeak = 9 A, see figure 14 & 15.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTICS TEST CONDITIONS MIN, TYP. MAX. UNITS
Continuous Reverse Drain Current IDR Tc =259C - - 9.5 ' A
Pulsed Reverse Drain Current IDRM - - 38
Diode Forward Voltage VSD IF=2xIDR - 13 17
VGS =0V, Tj=250C v
Reverse Recovery Time trr Tj=250C, IF =IDR - 400 - ns
Reverse Recovered Charge QRR dIF/dt =100 A/ps,VR =100V - 6.0 - uC
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&) HARRIS BUZ351

N-Channel Enhancement-Mode

August 1991 Power Field-Effect Transistor
Features Package
TO-218AC

e 11.5A, 400V TOP VIEW
® rpS(on) = 0.4
® SOA is Power-Dissipation Limited

N d Switchi s d DRAIN SOURCE
* Nanosecond Switchin eeds

: 9 Sp L O DRAIN
® Linear Transfer Characteristics GATE
® High Input Impedance
* Majority Carrier Device
Description
The BUZ351 is an n-channel enhancement-mode silicon-gate | Terminal Diagram
power field-effect transistor designed for applications such as
switching regulators, switching converters, motor drivers, relay N-CHANNEL ENHANCEMENT MODE
drivers, and drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. This type can be D
operated directly from integrated circuits.
The BUZ351 is supplied in the JEDEC TO-218AC plastic package.
G
S
Absolute Maximum Ratings (Tg = +250C), Unless Otherwise Specified
BUZ351 UNITS

Drain-Source Voltage ..........ooiiiiiiiiiiiiiiiii it Vps 400 \'
Drain-Gate Voltage (RGS =20K€)......cooviviiiiiiiiiinininn... VDGR 400 \
Continuous Drain Current

TO=4300C .\ttt i i i e e Ip 11.5 A
Pulsed Drain Current

TG = 42500 1ottt e et e e IpMm 46 A
Gate-Source Voltage .............ooiiiiiiiiiiiiiiiiii i VGs +20 v
Maximum Power Dissipation

TC=42500 ittt i it e Pp 125 w
Operating and Storage Junction Temperature Range............ T4, TsTG -55t0 +150 oC
DIN Humidity Category ~DIN40040 ... ..o vieniiiiiinernnenennnanens E
IEC Climatic Category =DINIEC 68-1......couiiireririrnnerennennnns 55/150/56

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.

File Number 2266
Copyright © Harris Corporation 1991
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Specifications BUZ351

ELECTRICAL CHARACTERISTICS At Case Temperature (Tc) = 25°C Unless Otherwise Specified

LIMITS \
CHARACTERISTIC TEST CONDITIONS UNITS
MIN. TYP. MAX.
Drain-Source Breakdown Voltage BVoss Ves =0V
e 400 - —
Io =0.25 mA v
Gate-Threshold Voltage Vasim Vobs = Ves 21 3 4
Io=1mA :
Zero-Gate Voltage Drain Current lpss T=25°C — 20 250
T,=125°C — 100 1000 A
Vps =400V, Vas =0 V
Gate-Source Leakage Current lass \(;;::z 25)\)/ _ 10 100 nA
Drain-Source On Resistance T'oston YGS~=5150AY _ 035 04 Q
b=5.
Forward Transconductance Ot \I/:s:; =5 2:;/ 33 45 _ s
Input Capacitance Ciss Ves =0V — 38 49 nF
Qutput Capacitance Coss Vos =25V — 300 500 .
Reverse Transfer Capacitance Crss f=1MHz — 120 ) 200 P
Tum-gn Time ton taom Voo =30 V - 50 75 n
(ton = taiom + 1) b lb=29A — 80 120 ns -
Turn-Off Time tur o e 0¥ — 330 | 430 L b
(tort = taom + t) t “ = 110 140 w
Thermal Resistance, Junction-to-Case Rauc <1 oW 5 g
Thermal Resistance, Junction-to-Ambient Resa =45 z:? [
w
z3
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS 8
LIMITS
I UNITS
CHARACTERISTIC TEST CONDITIONS N, ey MAX.
i i I — — 115
Continuous Reverse Drain Current bR To=25°C - A
Pulsed Reverse Drain Current loam — — 46
Diode Forward Voltage Vso le=2x lon _
Ves=0V, T;=25°C 3 hd v
Reverse Recovery Time te T;=25°C, Ir = lor - 1 - ns
Reverse Recovered Charge Qrn |dIF7dt =100 A/ps, V=100 V — 10 _ uC
w0’ == T
A P
5 J 1 P
N4 N s
N > N ‘\ 3 ‘ 11(11[115
< S N
T wltl s U
s NN N 00 1
4 4 DNV us 7l
o 4 N N i
T NIN [T
o \\\ 1ms
Y ‘ INGNE T
g ! t Nx 1Y 10ms
5 — 0- 5 P NN 100 T
I § L INms |
T t
I L
1° 5 10 5 10° s 1’

DRAIN-TO-SOURCE VOLTAGE (Vos) — V
Fig. 1 - Maximum safe operating areas for all types.
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Fig. 2 - Power vs. temperature derating curve for all types. Fig. 3 - Normalized gate threshold voltage as a function
of junction temperature for all types.
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| 3 HARRIS

August 1991

BUZ41A

N-Channel Enhancement-Mode
Power Field-Effect Transistor

Features
® 4.5A, 500V
¢ rps(on) = 1.5Q
"~ ® SOA is Power-Dissipation Limited
* Nanosecond Switching Speeds
¢ Linear Transfer Characteristics
® High Input Impedance

® Majority Carrier Device

Description

The BUZ41A is an n-channel enhancement-mode silicon-gate
power field-effect transistor designed for applications such as
switching regulators, switching converters, motor drivers, relay
drivers, and drivers for high-power bipolar switching transistors

Package
) TO-220AB
TOP VIEW
DRAIN
——
(FLANGE) | > gg:&CE
| ‘ [ ——=——o> GATE

Terminal Diagram
N-CHANNEL ENHANCEMENT MODE

requiring high speed and low gate-drive power. This type can be D
operated directly from integrated circuits.
The BUZ41A is supplied in the JEDEC TO-220AB plastic package.
G
S
Absolute Maximum Ratings (Tg = +250C), Unless Otherwise Specified
BUZ41A UNITS

Drain-Source Voltage ..........ooiuiiiiiiiiiiiiiiiii i Vps 500 \'
Drain-Gate Voltage (RGS =20K£2)....covviniiiiiniiiiininnnnnnn, VDGR 500 \'
Continuous Drain Current

TE=H350C .ottt ittt Ip 45 A
Pulsed Drain Current

TG = 4250 ettt e e Ipm 18 A
Gate-Source Voltage ..........couiveieniiiiieaenienienaniennnnnns VGs +20 \'
Maximum Power Dissipation

TO=42500 it s Pp 75 w
Operating and Storage Junction Temperature Range............ T4, TSTG -55t0 +150 oG
DIN Humidity Category =DIN 40040 .......ccvviiriiiiiiiiinennennnnns E
IEC Climatic Category -DINIEC B88-1......cciiieiiiiineeinnnnenennnnn. 55/150/56

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed. File Number 2256

Copyright © Harris Corporation 1991
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Specifications BUZ4 1A

ELECTRICAL CHARACTERISTICS At Case Temperature (Tc) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTIC TEST CONDITIONS UNIT
MIN. TYP. MAX. s
Drain-Source Breakdown Voltage BVoss Ves =0V
500 — —
lo =0.25 mA v
Gate-Threshold Voltage Vasin Vos = Ves
— 21 3 4
Ib=1mA
Zero-Gate Voltage Drain Current Ioss Tij=25°C - 20 250
Ti=125°C - 100 1000 HA
Vps =500V, Vgs =0V
Gate-Source Leakage Current less \</Gs =_ 2(?\)/ _ 10 100 nA
DS —
Drain-Source On Resistance Tosion! \I/Gs_ =2150A\{ _ 14 15 Q
D — <.
Forward Transconductance Ots VDs_- =25V 15 25 _ s
lp=25A
Input Capacitance Ciss Ves =0V — 1500 2000
Output Capacitance Coss Vps =25V — 110 170 pF
Reverse Transfer Capacitance Crss f=1MHz — 40 70
Turn-gn Time ton taiom Vee =30V - 30 45
(ton = }d(m) +t) t. Ib=26A _ 40 60 ns
Turn-Off Time ton taom XGS = ;g (\é — 110 140
(tort = tatom + ) t o - 50 65
Thermal Resistance, Junction-to-Case Rasc <1.67 /W
Thermal Resistance, Junction-to-Ambient Raua <75
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
[o]] UNITS
CHARACTERISTIC TEST CONDITIONS MIN TYP. MAX.
Continuous Reverse Drain Current lon Te=25°C — — 45 A
Puised Reverse Drain Current lorm — — 18
Diode Forward Voltage Vso le=2xlon _ 11 15 v
Ves =0V, Tj=25°C . )
Reverse Recovery Time tr T,=25°C, Ir = lor — 1200 - ns
Reverse Recovered Charge Qe |dlF/dt =100 A/us, Va =100 V — 6 — uC
10?
5
Wi tp I
\$¥ - 7 1us
< s
| 10! ’/AQ / \\ N l“
a & = N 10 {
:‘3 é}_&l ~ ust
g’ AN
w
g ERNGHIR 100
N\ us
3 NN
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g0 SEsthy
a s —L NSRS o
- N 1L
Cp-to N Ko ]|
T N Ims
™NN100-
T
\ ms |
I TN AT il
10° 5 10 5 107 5 10°

DRAIN-TO-SOURCE VOLTAGE (Vos) — V
Fig. 1 - Maximum safe operating areas for all types.
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Fig. 2 - Power vs. temperature derating curve for all types. Fig. 3 - Normalized gate threshold voltage as a function
of junction temperature for all types.
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Fig. 6 - Typical output characteristics. Fig. 7 - Typical transconductance vs. drain current.

4-118



THERMAL RESPONSE (Zc)

BUZ41A
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Fig. 8 - Typical on-resistance vs. drain current.
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B HARRIS BUZ42

N-Channel Enhancement-Mode

August 1991 Power Field-Effect Transistor
Features ; Package
TO-220AB
* 4.0A, 500V TOP VIEW

* rps(on) = 2.0Q
® SOA is Power-Dissipation Limited

DRAIN
itchi e
* Nanosecond Switching Speeds (FLANGE) O — — [S)g;lll;CE
e Linear Transfer Characteristics | > [————> GATE

o High Input Impedance

* Majority Carrier Device

Description

The BUZ42 is an n-channel enhancement-mode silicon-gate | Terminal Diagram
power field-effect transistor designed for applications such as

switching regulators, switching converters, motor drivers, relay N-CHANNEL ENHANCEMENT MODE
drivers, and drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. This type can be D

operated directly from integrated circuits.
The BUZ42 is supplied in the JEDEC TO-220AB plastic package.

G
S
Absolute Maximum Ratings (Tg = +250C), Unless Otherwise Specified
BUZ42 UNITS

Drain-Source Voltage .. ...vvviieiiiiiiiiiiiiiiiiiiiiiienas Vps 500 A
Drain-Gate Voltage (RGg=20KQ)......ovvvviniiiiiiniininn., VDGR 500 V'
Continuous Drain Current

To=4550C 1. i e Ip 40 A
Pulsed Drain Current

TO=4250C . .iiiiiiiiit ittt 16 A
Single Pulse Avalanche Energy*, EAS . 300 mj
Gate~Source Voltage ........cviieiiiniinniiienereneeneeneannns +20 v
Maximum Power Dissipation

To=4250G ittt it e 75 w
Operating and Storage Junction Temperature Range. -55t0 +150 oC
DIN Humidity Category ~DIN40040 .............. E
IEC Climatic Category -DINIEC88-1.......cviiiiiiiiiiieiiieinnnnns 55/150/56

*Vpp = 50V, starting Ti = 250C, L = 25yHy, Rgs = 25Q, 'peak = 4.5A, see Figures 14 and 15.

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.

Copyright © Harris Corporation 1991 File Number 241 7
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Specifications BUZ42

ELECTRICAL CHARACTERISTICS At Case Temperature (Tg) = 250C unless otherwise specified.

LIMITS
CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNITS
Drain-Source Breakdown Voltage BVDSS VGS =0V 500 - -
ID=0.25mA
\"
Gate-Threshold Voltage VGS(th) VDS =VGS 241 3 4
ID=1mA
Tj=250C - 20 250
Zero-Gate Voltage Drain Current IDSS Tj=1250C - 100 1000 pA
VDS =500V,VGS =0V
Gate-Source Leakage Current IGSS VGS =20V - 10 100 A
VDS=0V n
Drain-Source on Resistance rDS(on) VGS =10V - 16 2.0 Q
ID=25A
Forward Transconductance dafs VDS =25V 15 25 - s
ID=25A
Input Capacitance Ciss VGS=0V - 1500 2000
Output Capacitance Coss VDS=25V - 110 170 pF
Reverse Transfer Capacitance Crss f=1MHZ - 40 70
Turn-On Time ton td(on) Vec =30V - 30 45
{ton =td(on) + tr) i ID=25A - 40 60 2
ns
Turmn-Off Time toff td(off) VGS=10V - 110 140 o w
(toff = td(off) = tr) tr RGS =500 - 50 65 E 8
Thermal Resistance, Junction-to-Case ROJC <1.67 é E
oc/W q w
Thermal Resistance, Junction-to-Ambient ROJA <75 z=
[o]
*VDD = 50V, starting Tj = 250C, L = 25 pHy, Rgs = 250, Ipeak = 4.5 A, see figure 14 & 15. o
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTICS TEST CONDITIONS MIN. TYP. MAX. UNITS
Continuous Reverse Drain Current IDR Tc=250C - - 4.0 A
Pulsed Reverse Drain Current IDRM - - 16
Diode Forward Voltage . VSD IF=2xIDR - 1.1 1.5
VGS =0V, Tj= 250C v
Reverse Recovery Time trr Tj=25°C,IF =IDR - 1200 - ns
Reverse Recovered Charge QRR dIF/dt= 100 A/ps, VR =100V - 6.0 - uC
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BUZ45

N-Channel Enhancement-Mode
Power Field-Effect Transistor

Features

® 9.6A, 500V

® rpS(on) = 0.6

* SOA is Power-Dissipation Limited
* Nanosecond Switching Speeds

® Linear Transfer Characteristics

e High Input Impedance

* Majority Carrier Device

Description

The BUZ45 is an n-channel enhancement-mode silicon-gate
power field-effect transistor designed for applications such as
switching regulators, switching converters, motor drivers, relay
drivers, and drivers for high-power bipolar switching transistors

Package
TO-204AA
BOTTOM VIEW
DRAIN
SOURCE / (FLANGE)

Terminal Diagram
N-CHANNEL ENHANCEMENT MODE

requiring high speed and low gate-drive power. This type can be D
operated directly from integrated circuits.
The BUZ45 is supplied in the JEDEC TO-204AA plastic package.
G
S
Absolute Maximum Ratings (T¢ = +259C) Unless Otherwise Specified
BUZ45 UNITS

Drain~SourceVoltage ...........ciiiiiiiiiiiiiiiiiiiiiiensanen, Vps 500 v
Drain-Gate Voltage (RGS =20K). v vvvvnieiiiiiiiiineiiannne, VDGR 500 v
Continuous Drain Current

To=4250C . et e heeeaes b 9.6 A
Pulsed Drain Current

TO=42500 .\ttt it i i e IDM 38 A
Gate-Source Voltage ..........coviiiiriiisiienennnrenrnaenenens Vas +20 v
Maximum Power Dissipation

To=+4289C .ot e e Pp 125 w
Operating and Storage Junction Temperature Range........,... T4, TSTG -55to0 +150 °C
DIN Humidity Category =DIN40040 .. ...o.vvviiiniinennennsasiasnenns E
IEC Climatic Category =DINIEC68-1........coiiviniiiienineinninnnnn 55/150/56

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed. File Number 22 57

Copyright © Harris Corporation 1991
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Specifications BUZ45

ELECTRICAL CHARACTERISTICS At Case Temperature (Tc) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTIC TEST CONDITIONS
MIN. TYP. MAX. UNITS
Drain-Source Breakdown Voltage BVoss Ves =0V 500 _ _
lo =0.25 mA v
Gate-Threshold Voltage Vesan Vos = Vas
- 21 3 4
Io=1mA
Zero-Gate Voltage Drain Current loss T,=25°C — 20 250
T,=125°C — 100 1000 A
Vos =500V, Vgs =0V
Gate-Source Leakage Current lass Vas =_ 20V _ 10 100 nA
Vos =0V
Drain-Source On Resistance Tosion Vc,sf oV _ 055 06 a
lb=5A
Forward Transconductance Ors Vos f 25V 27 5 _ s
lb=5A
Input Capacitance Ciss Ves =0V — 3800 4900
Output Capacitance Coss Vos =25V — 250 400 pF
Reverse Transfer Capacitance Crs f=1MHz — 100 170
Turn-(_)_n Time ton toiom Vec =30V — 50 75
(fon = totors 1) K lo=28A - 80 120
- Ves =10V ns
Turn-Off Time ton tatotn R*"s —500 - 330 430
(tott = taiomn + o) t s —_ 110 140
Thermal Resistance, Junction-to-Case Rasc =1 cw
Thermal Resistance, Junction-to-Ambient Raua =35
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
ITION INIT!
CHARACTERISTIC TEST CONDITIONS MIN. TYP. MAX. UNITS
i i ! — — 96
Continuous Reverse Drain Current bR To=25°C A
Pulsed Reverse Drain Current lorm — — 38
Diode Forward Voltage Vsp lr=2xlor _
Ves=0V,Tj=25°C 13 17 v
Reverse Recovery Time tr T,=25°C, Ir = Ipn —_ 1200 - ns
Reverse Recovered Charge Qe |dIF7dt =100 A/us, Va=100V[  _ 12 — uC
10°
= T n_
5 + §p
Y N 0.9
pv il SR Y
< ;\/ L \ T
I 10' <A NN }me
3 AN
~ D( N 11
55 AVTIIN 100
g N \‘ S
3 REENT Hl
3 \
N\ N[N
Z NN i
o N 1
- i N
1 'p 'p g ms
L p=-f 100
D- T ms
T t
107 HIIIHL Lo
10° 5 10 5 10 s 10

DRAIN-TO-SOURCE VOLTAGE (Vos) — V
Fig. 1 - Maximum safe operating areas for all types.
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BUZ45A

N-Channel Enhancement-Mode
Power Field-Effect Transistor

Features

* 8.3A, 500V

® rps(on) = 0.8Q

® SOA is Power-Dissipation Limited
e Nanosecond Switching Speeds

e Linear Transfer Characteristics

e High Input Impedance

* Majority Carrier Device

Description

The BUZ45A is an n-channel enhancement-mode silicon-gate
power field-effect transistor designed for applications such as
switching regulators, switching converters, motor drivers, relay
drivers, and drivers for high-power bipolar switching transistors

Package
TO-204AA
BOTTOM VIEW

DRAIN

SOURCE / (FLANGE)

Terminal Diagram
N-CHANNEL ENHANCEMENT MODE

requiring high speed and low gate-drive power. This type can be D
operated directly from integrated circuits.
The BUZ45A is supplied in the JEDEC TO-204AA plastic package.
G
S
Absolute Maximum Ratings (Tg = +250C), Unless Otherwise Specified
BUZ45A UNITS

Drain-SourceVoltage ..........coiiiiiiiiiiiiiiiiiiiiieiiinnans Vps 500 \
Drain-Gate Voltage (RGS =20K€2)......coevuviiiiiiiiiiiinennes VDGR 500 \'
Continuous Drain Current

TC=4250C (it e Ip 8.3 A
Pulsed Drain Current

TE=42500 1ottt i e e Ipm 33 A
Gate-SourceVoltage ...........ccoviiiiiiiiiiiiiiii i VGgs +20 )
Maximum Power Dissipation

TO=4250C ittt e Pp 125 w
Operating and Storage Junction Temperature Range............ T4, TSTG -55t0 +150 oC
DIN Humidity Category =DIN 40040 ........oiineiiinnriennninnnnennnn E
IEC Climatic Category =DINIEC B8=1........oiiiiiiiiiiniiiiininnens 55/150/56

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed. File Number 2258

Copyright © Harris Corporation 1991 .
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Specifications BUZ45A

ELECTRICAL CHARACTERISTICS At Case Temperature (Tc) = 25° C Unless Otherwise Specified

CHARACTERISTIC TEST CONDITIONS LIMITS UNITS
MIN. TYP. MAX.
Drain-Source Breakdown Voltage BVoss Vas =0V 500
Io =0.25 mA - - v
Gate-Threshold Voltage Vasunm Vbs = Ves 21 3 4
lo=1mA :
Zero-Gate Voltage Drain Current loss Tyj=25°C - 20 250
T,=125°C — 100 1000 pA
Vps =500V, Vgs =0V
Gate-Source Leakage Current lass \csos:: 200\7 _ 10 100 nA
Drain-Source On Resistance roston) VT: : ;(/)\ " _ 07 08 a
Forward Transconductance - Ot V.';s i—-:sA \ 27 5 _ s
o=
Input Capacitance Ciss Vas =0V — 3800 4900
Output Capacitance Coss Vos =25V — 250 400 pF
Reverse Transfer Capacitance Crss f=1MHz — 100 170
Turn-(zn Time ton taom Vee =30V — 50 75
(ton = Yoo + 1) & lo=28A — 80 120 ns
Turn-Off Time ton taot ;GS = ;8 X — 330 430
(ot = tatom + t) t e _ 110 140
Thermal Resistance, Junction-to-Case Rauc =1 oC/W
Thermal Resistance, Junction-to-Ambient Raua =35
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CONDITIONS UNITS
CHARACTERISTIC TEST N =y MAK.

i i — — 8.3
Continuous Reverse Drain Current lor Te=25°C A
Pulsed Reverse Drain Current loam — — 33
Diode Forward Voltage Vso lF=2xlor _

Vas =0V, Tj=25°C 3 6 v
Reverse Recovery Time e Ti=25°C, ke =1l - 1200 — ns
Reverse Recovered Charge Qe |dle/dt=100 A/us, Va =100V - 12 — uC
102 -
il
5 fp =
SRUE K EHs
0«" Bs
< SANITN] TN
L % M
:or ,\\Y\ AY 1
E 5 DN AN B 111%0
w N i
« N Y
z NS T
E \\ 1 I
2w N
o« — poat
a s =t 10 A
p— # NS 1
Cpto i 100]]
0= 1ooH
it miii
10! T
10° 5 10 5 102 5 10}

DRAIN-TO-SOURCE VOLTAGE (Vos) — V

Fig. 1 - Maximum safe operating areas for all types.
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BUZ45B

N-Channel Enhancement-Mode
Power Field-Effect Transistor

Features

* 10A, 500V

* rps(on) = 0.5Q

e SOA is Power-Dissipation Limited
* Nanosecond Switching Speeds

e Linear Transfer Characteristics

e High Input Impedance

® Majority Carrier Device

Description

The BUZ45B is an n-channel enhancement-mode silicon-gate
power field-effect transistor designed for applications such as
switching regulators, switching converters, motor drivers, relay
drivers, and drivers for high-power bipolar switching transistors

Package
TO-204AA
BOTTOM VIEW
DRAIN
SOURCE // (FLANGE)

Terminal Diagram
N-CHANNEL ENHANCEMENT MODE

requiring high speed and low gate-drive power. This type can be D
operated directly from integrated circuits.
The BUZ45B is supplied in the JEDEC TO-204AA plastic package.
G
S
Absolute Maximum Ratings (Tg = +259C) Unless Otherwise Specified
BUZ45B UNITS

Drain-Source Voltage .......ovviiiiiiii i it i e Vps 500 Vv
Drain-Gate Voltage (RGS =20KQ)....ceiiiiiiiiiiiiiiiiininannns VDGR 500 \
Continuous Drain Current

TO=48500 ittt i i s I 10 A
Pulsed Drain Current

TE= 2590 ¢ttt e e e aaas Ipm 40 A
Gate-SourceVoltage ..........ieiiiiiiiiiiiiiiiiiiiiiieiiiann, Vas +20 \
Maximum Power Dissipation

0 T v~ Pp 125 w
Operating and Storage Junction Temperature Range............ T5TsTG -55t0 +150 oC
DIN Humidity Category =DIN40040 . .....coviiiiiiiiiiininneineenns E
IEC Climatic Category =DINIEC68=1........cociiiiiiiiiiiiiiniiinenns 55/150/56

CAUTION: These devices are sensitive to electrostatic discharge. Proper |.C. handling procedures should be foilowed. File Number 2259

Copyright © Harris Corporation 1991
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ELECTRICAL CHARACTERISTICS At Case Temperature (Tc) = 25°C Unless Otherwise Specified

Specifications BUZ45B

DRAIN-TO-SOURCE VOLTAGE (Vps) — V
Fig. 1 - Maximum safe operating areas for all types.

4-134

LIMITS
CHARACTERISTIC TEST CONDITIONS
MIN. TYP. MAX. UNITS
Drain-Source Breakdown Voltage BVoss Ves =0V
_ 500 — —
Ip =0.25 mA v
Gate-Threshold Voltage Vasitn Vos = Ves
) S 21 3 4
lo=1mA
Zero-Gate Voltage Drain Current loss Ti=25°C — 20 250
T;=125°C — 100 1000 pA
Vps =500V, Vgs =0V
Gate-Source Leakage Current lass Ves :_ 20V _ 10 100 nA
Vos =0V
Drain-Source On Resistance roston) Ves f v _ 0.49 050 Q
lb=5A
Forward Transconductance Ot Vos f 25V 27 5 _ s
Ib=5A
Input Capacitance Ciss Ves =0V — 3800 4900
Output Capacitance Coss Vos =25V — 250 400 pF
Reverse Transfer Capacitance Crss . =1 MHz — 100 170
Turn-gn Time ton taton Vec =30V - 50 75
(ton = taiom + 1) t lb=29A _ 80 120
Vs =10V ns
Turn-Off Time toy taiomn s - 330 430
(tort = tatom + 1) t Res =50 Q

ft ot + tr v — 110 140
Thermal Resistance, Junction-to-Case Rauc =1 oC/W
Thermal Resistance, Junction-to-Ambient Roua =35

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST CONDITIONS UNITS
CHARACTERISTIC ST COl T =y MAX.

- - — — 10
Continuous Reverse Drain Current lor To=25°C A
Pulsed Reverse Drain Current lorm - - 40
Diode Forward Voltage Vso lF=2xlor _

Vos=0V,T;=25°C 3 7 v
Reverse Recovery Time tr T,=25°C, I = Ipa —_ 1200 - ns.
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3 HARRIS BUZ60

N-Channel Enhancement-Mode

August 1991 Power Field-Effect Transistor
Features Package
TO-220AB
e 5.5A, 400V TOP VIEW
® rps(on) = 1.0Q
e SOA is Power-Dissipation Limited DRAIN . soURCE
* Nanosecond Switching Speeds (FLANGE) O _—=>;" DRAIN
® Linear Transfer Characteristics |_, ___p————=—GATE

e High input Impedance

* Majority Carrier Device

Description

The BUZB0 is an n-channel enhancement-mode silicon-gate | Terminal Diagram
power field-effect transistor designed for applications such as

switching regulators, switching converters, motor drivers, relay N-CHANNEL ENHANCEMENT MODE
drivers, and drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. This type can be D

operated directly from integrated circuits.
The BUZB0 is supplied in the JEDEC TO-220AB plastic package.

G
S
Absolute Maximum Ratings (Tg = +259C), Unless Otherwise Specified
BUZ60 UNITS

Drain-Source Voltage ..........coviit it Vps 400 \
Drain-Gate Voltage (RGS =20KQ)....c.iiiiiiiiiinniiineinnenns VDGR 400 \
Continuous Drain Current

TO=43500 Lttt i e Ip 5.5 A
Pulsed Drain Current

TO=4250C 1ttt i e e 22 A
Gate-Source Voltage +20 Vv
Maximum Power Dissipation

TO=4250C ittt e Pp 75 w
Operating and Storage Junction Temperature Range............ T4, TsTG -55t0 +150 oC
DIN Humidity Category -DIN 40040 ................ E
IEC Climatic Category - DIN IEC 68-1 55/150/56

CAUTION: These devices are sensitive fo electrostatic discharge. Proper 1.C. handlina orocadures should be followed.

Copyright © Harris Corporation 1991 File Number 2260
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ELECTRICAL CHARACTERISTICS At Case Temperature (Tc) = 25° C Unless Otherwise Specified

Specifications BUZ60

Fig.
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DRAIN-TO-SOURCE VOLTAGE (Vos) — V

1 - Maximum safe operating areas for all types.
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LIMITS
CHARACTERISTIC TEST CONDITIONS UNITS
MIN. TYP. MAX.
Drain-Source Breakdown Voltage BVobss Vas =0V 400 _ _
lo=0.25 mA v
Gate-Threshold Voltage Vesin Vos = Vas 21 3 4
’ lo=1mA :
Zero-Gate Voltage Drain Current Ipss T=25°C — 20 250
Tij=125°C — 100 1000 uA
Vps =400V, Ves =0V
Gate-Source Leakage Current lass \(;;s =_ 2(;,')\)/ o 10 100 nA
DS —
Drain-Source On Resistance Toston Ves =10V _ 09 1 a
Ib=25A :
Forward Transconductance Ots \I/Ds_ =2255,;/ 17 25 _ s
D = &.
Input Capacitance Ciss Vas =0V — 15 2
Output Capacitance Coss Vos =25V — 120 180 pF
Reverse Transfer Capacitance Crss f=1MHz - 35 60
Turn-On Time ton taom Vee =30V — 30 45
(ton = tatom + t) te Io=27A _ 20 50 i,
Turn-Off Time tor [ e ~ ;g ;’) - 110 140
(tott = tawm + 1) t, s = — S -
Thermal Resistance, Junction-to-Case Rasc =167 oW
Thermal Resistance, Junction-to-Ambient Raua <75
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST CONDITION:! UNITS
CHARACTERISTIC ST COl S MIN. TYP. MAX.

i i I — — 55
Continuous Reverse Drain Current oR To=25°C A
Pulsed Reverse Drain Current lorm — — 22
Diode Forward Voltage Vso lr=2xlor _ v

Vas=0V, T,;=25°C 113 e
Reverse Recovery Time tr T, =25°C, I = lor - 1000 — ns
Reverse Recovered Charge Qga [dlF/dt =100 A/ps, Va =100V — 5 — uC
10?
S
o =H
W =l ps ]
7 A Il
[0 & N
3 S == 10ps
= X v TIT
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& € Ny N
[ KR 10044
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= 10 o, ims
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& HARRIS BUZ60B

N-Channel Enhancement-Mode

August 1991 Power Field-Effect Transistor
Features Package
TO-220AB
® 4. 5A, 400V TOP VIEW

* rps(on) = 1.5Q
® SOA is Power-Dissipation Limited

DRAIN
i o>
* Nanosecond Switching Speeds (FLANGE) O e gg:\’::lCE
o Linear Transfer Characteristics | > [————> GATE

® High Input Impedance
® Majority Carrier Device

Description

The BUZB0B is an n-channel enhancement-mode silicon-gate | Terminal Diagram
power field-effect transistor designed for applications such as

switching regulators, switching converters, motor drivers, relay N-CHANNEL ENHANCEMENT MODE
drivers, and drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. This type can be D

operated directly from integrated circuits.
The BUZ60B is supplied in the JEDEC TO-220AB plastic package.

G
S
Absolute Maximum Ratings (Tg = +250C), Unless Otherwise Specified
BUZ6EOB UNITS

Drain=Source VORBEE .. ...ovveerineiieeiiieiienenaensensoneaans 400 v
Drain-Gate Voltage (Rgg = 20kQ) 400 Vv
Continuous Drain Current

TE=4350C .o i e Ip 4.5 A
Pulsed Drain Current

TO=4250C . .iiiiiiii ittt e 18 A
Gate-Source Voltage +20 Vv
Maximum Power Dissipation

Tgc= F250C L i seevenas Pp 75 w
Operating and Storage Junction Temperature Range....... . T TSTG -55t0 +150 oC
DIN Humidity Category =DIN40040 .......ceeveeniiinnnneneeeenenns E
IEC Climatic Category -DINIEC68-1............ccvvvuven.. e 55/150/56

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed. File Number 2261

Copyright © Harris Corporation 1991
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Specifications BUZ60B

ELECTRICAL CHARACTERISTICS At Case Temperature (Tc) = 25°C Unless Otherwise Specified

LIMITS
CHARACTERISTIC T CONDITION UNITS
i TES s MIN. TYP. MAX.
Drain-Source Breakdown Voltage BVoss Ves =0V
¢ 400 - —
lo =0.25 mA v
Gate-Threshold Voltage Vasin Vos = Vas
2.1 3 4
lo=1mA
Zero-Gate Voltage Drain Current loss Tj=25°C — 20 250
. Tj=1256°C —_ 100 1000 MA
Vos =400V, Ves =0V
Gate-Source Leakage Current lass \C;s =_ 2:\)/ _ 10 100 nA
DS —
Drain-Source On Resistance Toston \I/es_ =21 5OAI _ 12 15 Q
b=2.
Forward Transconductance gt Vos =25V 17 25 _ s
|o =25A
Input Capacitance Ciss Ves =0V — 15 2
Output Capacitance Coss Vos =25V — 120 180 - pF
Reverse Transfer Capacitance Crss f=1MHz — 35 60
Turn-(zn Time ton tatom Ve =30V — 30 45
(ton = taon + 1) t lo=26A — 40 60 ns
Turn-Off Time tox taom "q’es = ;g ;’) - 110 140
(tort = tatom + 1) t e — 50 65
Thermal Resistance, Junction-to-Case Rausc <1.67 oC/W
Thermal Resistance, Junction-to-Ambient R <75
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
UNITS
CHARACTERISTIC TEST CONDITIONS MIN. VP, MAX.
Continuous Reverse Drain Current lor Te=25°C — 17 45 A
Pulsed Reverse Drain Current - lorm — — 18
Diode Forward Voltage Vso le=2x lon _ v
Ves =0V, Tj=25°C 115 150
Reverse Recovery Time tr Ti=25°C, I = lpr — 1000 — ns
Reverse Recovered Charge Qe [dIe/dt =100 A/us, Va=100V|  _ 5 — uc
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Fig. 1 - Maximum s