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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 more than 1000 power MOSFETSs,
including standard power MOSFETs (the popular RF-series types, the IRF-series of
industry replacement types, and JEDEC types), MegaFETs, logic-level power MOSFETs
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types and-industry replacement guides. Brief profiles of the various product categories are
then presented.

Separate data sections provide definitive iatings and characteristics for each major
category of devices. Data pages for individual devices are organized in numeric-
alphanumerical 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 Index of Devices, Section 1.

For complete, current and detailed technical specifications on any Harris device please
contact the nearest Harris sales, representative or distributor office see complete worldwide
listing in Section 15, page 15-1.
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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 lmply total equivalency of design,
performance, or otherwise.
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POWER MOSFETs
PRODUCTS 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 ...........oovvviinnnnn. 714-433-0667
SanJose ...ttt 408-922-0977
WoodlandHills . . .................... 818-992-0686
"FLORIDA Melbourne ...l 407-724-3551
GEORGIA NOFCrOSS. . . oot iii i i 404-447-9022
ILLINOIS Schaumburg........cooiiiiiii, 708-240-3499
MASSACHUSETTS Burlington. . .......... ... oL, 617-221-1850
NEW JERSEY Mt.Laurel.........oovviiiii... 609-727-1909
NEW YORK GreatNeck...........covvvinnnnnn. 516-829-9441
TEXAS Dallas.........oveviniinnnnn.. 214-733-0800

INTERNATIONAL
FRANCE Paris.....cooviiiiiiiiiiii i 33-1-346-54046
GERMANY Munich . .. ....................... 49-8-963-8130
HONG KONG Kowloon . ........oovevvininenenenn. 852-723-6339
ITALY Milano. ...t 39-2-262-22141
JAPAN TOKYO « vt 81-3-345-8911
KOREA Seoul .ot 82-2-551-0931
UNITED KINGDOM Camberley ..........covvinnnnnnn. 44-2-766-86886
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ALPHA NUMERIC PRODUCT INDEX (continued)
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ALPHA NUMERIC PRODUCT INDEX (continued)
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INSULATED GATE BIPOLAR TRANSISTORS

2N6975
2N6976
2N6977
2N6978

HGTDEN40ET, S,
HGTD6NS50ET, S

HGTPEN40E1D,
HGTP6NS0E1D

HGTD10N40F1, S,
HGTD10N50F1, S
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HGTH12N40C1D, E1D,
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HGTG20N100D2
HGTG24N60D1
HGTG24N60D1D

HGTM24N60D1
HGTA32N60E2
HGTG32N60E2
HGTG34N100E2
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N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)
N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)
N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)
N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)

N-Channel Enhancement-Mode Insulated Gate Bipolar...............

Transistors (IGBTs) with Anti-Parallel Ultra-Fast Diode
N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)

N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)

N-Channel Enhancement-Mode Insulated Gate Bipolar. .. ............
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N-Channel Enhancement-Mode Insulated Gate Bipolar. .. ............
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N-Channel Enhancement-Mode Insulated Gate Bipolar. .. ............
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N-Channel Enhancement-Mode Insulated Gate Bipolar. . ... ..........
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N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)
N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)
N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)

N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)

N-Channel Enhancement-Mode Insulated Gate Bipolar. . .............

Transistors (IGBTs) with Anti-Parallel Ultra-Fast Diode
N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)

N-Channel Enhancement-Mode Insulated Gate Bipolar...............

Transistor (IGBT) with Anti-Parallel Ultra-Fast Diode
N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)
N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)

N-Channel Enhancement-Mode Insulated Gate Bipolar. . .............

Transistor (IGBT) with Anti-Parallel Ultra-Fast Diode

N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)
N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)
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N-Channel Enhancement-Mode Insulated Gate Bipolar Transistor (IGBT)
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2N6786 N-Channel Enhancement-Mode Power MOS Field-Effect Transistor . ..........
2N6788 N-Channel Enhancement-Mode Power Field-Effect Transistor. . ..............
2N6790 N-Channel Enhancement-Mode Power MOS Field-Effect Transistor. . .........
2N6792 N-Channel Enhancement-Mode Power MOS Field-Effect Transistor . . .........
2N6794 N-Channel Enhancement-Mode Power MOS Field-Effect Transistor .. .........
2N6796 N-Channel Enhancement-Mode Power Field-Effect Transistor................
2N6798 N-Channel Enhancement-Mode Power MOS Field-Effect Transistor. .. ........
2N6800 N-Channel Enhancement-Mode Power MOS Field-Effect Transistor. . . ........
2N6802 N-Channel Enhancement-Mode Power MOS Field-Effect Transistor. . . ........
BUZ11 N-Channel Enhancement-Mode Power Field-Effect Transistor. . ..............
BUZ20 N-Channel Enhancement-Mode Power Field-Effect Transistor. . ..............
BUZ21 N-Channel Enhancement-Mode Power Field-Effect Transistor. . . .............
BUZ32 ) N-Channel Enhancement-Mode Power Field-Effect Transistor. . ..............
BUZ351 N-Channel Enhancement-Mode Power Field-Effect Transistor. . ..............
BUZ41A N-Channel Enhancement-Mode Power Field-Effect Transistor. . ..............
BUZ42 N-Channel Enhancement-Mode Power Field-Effect Transistor. . ..............
BUZ45 N-Channel Enhancement-Mode Power Field-Effect Transistor. . ..............
BUZ45A N-Channel Enhancement-Mode Power Field-Effect Transistor. . ..............
BUZ45B N-Channel Enhancement-Mode Power Field-Effect Transistor. . ..............
BUZ60 N-Channel Enhancement-Mode Power Field-Effect Transistor. . ..............
BUZ60B N-Channel Enhancement-Mode Power Field-Effect Transistor. . . .............
BUZ71 N-Channel Enhancement-Mode Power Field-Effect Transistor. . .. ............
BUZ71A N-Channel Enhancement-Mode Power Field-Effect Transistor. . . . . ...........
BUZ72A N-Channel Enhancement-Mode Power Field-Effect Transistor. . . .............
BUZ73A N-Channel Enhancement-Mode Power Field-Effect Transistor. . ..............
BUZ76 N-Channel Enhancement-Mode Power Field-Effect Transistor. . . .............
BUZ76A N-Channel Enhancement-Mode Power Field-Effect Transistor. . . .............

IRF120, IRF121, IRF122, IRF123 N-Channel Enhancement-Mode Power Field-Effect Transistors. .....:........

'IRF130/131/132/133, IRF130R/ N-Channel Power MOSFETSs Avalanche Energy Rated” .. ..................
131R/132R/133R

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

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

* R Suffix Types Only
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4-161
4-165

4169

4-174

4-179

4-184
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N-CHANNEL POWER MOSFETs (Cdnﬁnued)

IRF220, IRF221, IRF222, IRF223

IRF230/231/232/233,
IRF230R/231R/232R/233R

IRF234, IRF235, IRF236, IRF237

IRF240/241/242/243,
IRF240R/241R/242R/243R

IRF244, IRF245, IRF246, IRF247

IRF250/251/252/253,
IRF250R/251R/252R/253R

IRF254, IRF255, IRF256, IRF257
IRF320, IRF321, IRF322, IRF323

IRF330/331/332/333,
IRF330R/331R/332R/333R

IRF340/341/342/343,
IRF340R/341R/342R/343R

IRF350/351/352/353,
IRF350R/351R/352R/353R

IRF360, IRF362
IRF420, IRF421, IRF422, IRF423

IRF430/431/432/433,
IRF430R/431R/432R/433R

IRF440/441/442/443,
IRF440R/441R/442R/443R

IRF450/451/452/453,
IRF450R/451R/452R/453R

IRF460, IRF462

IRF510/511/512/513,
IRF510R/511R/512R/513R

IRF520/521/522/523,
IRF520R/521R/522R/523R

IRF530/531/532/533,
IRF530R/531R/532R/533R

IRF540/541/542/543,
IRF540R/541R/542R/543R

IRF610/611/612/613,
IRF610R/611R/612R/613R

IRF620/621/622/623,
IRF620R/621R/622R/623R

IRF624, IRF625, IRF626, IRF627

IRF630/631/632/633,
IRFE30R/631R/632R/633R

IRF634, IRF635, IRF636, IRF637

IRF640/641/642/643,
IRF640R/641R/642R/643R

IRF644, IRF645, IRF646, IRF647

IRF710/711/712/713,
IRF710R/711R/712R/713R

* R Suffix Types Only

PRODUCT INDEX BY FAMILY (continued)

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

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

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

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 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 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*
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PRODUCT INDEX BY FAMILY (continued)

N-CHANNEL POWER MOSFETs (Continued)

IRF720/721/722/723,
IRF720R/721R/722R/723R

IRF730/731/732/733,
IRF730R/731R/732R/733R

IRF740/741/742/743,
IRF740R/741R/742R/743R

IRF820/821/822/823,
IRF820R/821R/822R/823R

IRF830/831/832/833,
IRF830R/831R/832R/833R

IRF840/841/842/843,
IRF840R/841R/842R/843R

IRFAC40R/42R
IRFBC40R/42R

IRFD110/111/112/113,
IRFD110R/111R/112R/113R

IRFD120/121/122/123,
IRFD120R/121R/122R/123R

IRFD1Z0, IRFD1Z1, IRFD1Z2,
IRFD1Z3

IRFD210/211/212/213,
IRFD210R/211R/212R/213R

IRFD220/221/222/223,
IRFD220R/221R/222R/223R

IRFD2Z0, IRFD2Z1, IRFD2Z2,
IRFD2Z3

IRFD310/311/312/313,
IRFD310R/311R/312R/313R

IRFD320/321/322/323,
IRFD320R/321R/322R/323R

IRFF110/111/112/113,
IRFF110R/111R/112R/113R

IRFF120/121/122/123,
IRFF120R/121R/122R/123R

IRFF130/131/132/133,
IRFF130R/131R/132R/133R

IRFF210/211/212/213,
IRFF210R/211R/212R/213R

IRFF220/221/222/223,
IRFF220R/221R/222R/223R

IRFF230/231/232/233,
IRFF230R/231R/232R/233R

IRFF310/311/312/313,
IRFF310R/311R/312R/313R

IRFF320/321/322/323,
IRFF320R/321R/322R/323R

IRFF330/331/332/333,
IRFF330R/331R/332R/333R

* R Suffix Types Only

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 MOSFETs Avalanche Energy Rated .

N-Channel Power MOSFETs Avalanche Energy Rated*

N-Channel Power MOSFETs Avalanche Energy Rated*

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

N-Channel Power MOSFETSs Avalanche Energy Rated*

N-Channel Power MOSFETs Avalanche Energy Rated*

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

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-éhannel 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*
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PRODUCT INDEX BY FAMILY (continued)

N-CHANNEL POWER MOSFETSs (Continued)

IRFF420/421/422/423, N-Channel Power MOSFETSs Avalanche Energy Rated* ....................
IRFF420R/421R/422R/423R
IRFF430/431/432/433, N-Channel Power MOSFETSs Avalanche Energy Rated* ....................
IRFF430R/431R/432R/433R

IRFP140R, IRFP141R, IRFP142R, N-Channel Power MOSFETs Avalanche EnergyRated.....................
IRFP143R

IRFP150/151/152/153, N-Channel Power MOSFETSs Avalanche Energy Rated* ....................
IRFP150R/151R/152R/153R

IRFP240R, IRFP241R, N-Channel Power MOSFETSs Avalanche Energy Rated . .. ..................
IRFP242R, IRFP243R

IRFP244, IRFP245, IRFP246, N-Channel Power MOSFETSs Avalanche Energy Rated . ....................
IRFP247 .

IRFP250/251/252/253, N-Channel Power MOSFETS Avalanche Energy Rated* ....................
IRFP250R/251R/252R/253R

IRFP254, IRFP255, N-Channel Power MOSFETSs Avalanche EnergyRated ... ..................
IRFP256, IRFP257

IRFP340R, IRFP341R, N-Channel Power MOSFETSs Avalanche Energy Rated ... ..................
IRFP342R, IRFP343R

IRFP350/351/352/353, N-Channel Power MOSFETS Avalanche Energy Rated* ....................
IRFP350R/351R/352R/353R

IRFP360, IRFP362 N-Channel Power MOSFETSs Avalanche Energy Rated .. ................... .
IRFP440R, IRFP441R, N-Channel Power MOSFETSs Avalanche Energy Rated.....................
IRFP442R, IRFP443R

IRFP450/451/452/453, N-Channel Power MOSFETSs Avalanche Energy Rated* ....................
IRFP450R/451R/452R/453R

IRFP460, IRFP462 N-Channel Power MOSFETSs Avalanche Energy Rated .. ...................
IRFPC40R, IRFPC42R N-Channel Power MOSFETS Avalanche Energy Rated ... ..................
IRFPG40, IRFPG42 High Voltage N-Channel Enhancement-Mode Power Field-Effect Transistors . . . .

IRFR120, IRFR121, IRFU120, N-Channel Power MOSFETSs Avalanche Energy Rated ... ..................
IRFU121

IRFR220/221/222, N-Channel Power MOSFETS Avalanche Energy Rated .. ...................
IRFU220/221/222

IRFR320/321/322, N-Channel Power MOSFETSs Avalanche Energy Rated .. ...................
IRFU320/321/322 )
IRFR420/421/422, N-Channel Power MOSFETSs Avalanche Energy Rated . . . ..................
IRFU420/421/422

RFL1NO08, RFL1N10 N-Channel Enhancement-Mode Power Field-Effect Transistors. ..............
RFL1N12, RFL1N15 N-Channel Enhancement-Mode Power Field-Effect Transistors. ..............
RFL1N18, RFL1N20 N-Channel Enhancement-Mode Power Field-Effect Transistors. ..............
RFL2NO05, RFL2N06 N-Channel Enhancement-Mode Power Field-Effect Transistors. ..............
RFP2N08, RFP2N10 N-Channel Enhancement-Mode Power Field-Effect Transistors. ..............
RFP2N12, RFP2N15 N-Channel Enhancement-Mode Power Field-Effect Transistors. ..............
RFP2N18, RFP2N20 N-Channel Enhancement-Mode Power Field-Effect Transistors. . . [ .

RFM3N45, RFM3N50, RFP3N45, N-Channel Enhancement-Mode Power Field-Effect Transistors. . .............
RFP3N50

RFP4N05, RFP4N06 N-Channel Enhancement-Mode Power Field-Effect Transistors. . .............
RFL4N12, RFL4N15 N-Channel Enhancement-Mode Power Field-Effect Transistors. ..............

* R Suffix Types Only
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PRODUCT INDEX BY FAMILY (continued)

N-CHANNEL POWER MOSFETs (Continued)

RFM4N35, RFM4N40, RFP4N35,
RFP4N40

RFP4N100

RFM6N45, RFMBN50, RFPEN45,
RFPENS0

RFM7N35, RFM7N40, RFP7N35,
RFP7N40

RFM8N18, RFM8N20, RFP8N18,
RFP8N20

RFM10N12, RFM10N15,
RFP10N12, RFP10N15

RFH10N45, RFH10N50
RFM10N45, RFM10N50

RFM12N08, RFM12N10,
RFP12N08, RFP12N10

RFM12N18, RFM12N20,
RFP12N18, RFP12N20

RFH12N35, RFH12N40
RFM12N35, RFM12N40

RFD14N05, RFD14N05SM,
RFP14NO5

RFM15N05, RFM15N06,
RFP15N05, RFP15N06

RFM15N12, RFM15N15,
RFP15N12, RFP15N15

RFD16N05, RFD16NO5SM

RFM18N08, RFM18N10,
RFP18N08, RFP18N10

RFP22N10
RFP25N05

RFM25N06, RFP25N06
RFH25N 18, RFH25N20
RFK25N 18, RFK25N20
RFH30N12, RFH30N15
RFK30N12, RFK30N15
RFH35N08, RFH35N10
RFK35N08, RFK35N10
RFG40N10, RFP40N10
RFH45N05, RFH45N06
RFK45N05, RFK45N06
RFP50N05, RFG50N05
RFG75NOSE, RFH75NOSE
RFA100NOSE

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

High Voltage N-Channel Enhancement-Mode Power Field-Effect Transistor . . . .
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 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 Field-Effect Transistors. ... ..........
N-Channel Enhancement-Mode Power Field-Effect Transistors. .............
N-Channel Enhancement-Mode Power Field-Effect Transistors (MegaFETs) ... .

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

N-Channel Enhancement-Mode Power Field-Effect Transistors (MegaFETs) .. ..
N-Channel Enhancement-Mode Power Field-Effect Transistors. . ............

N-Channel Enhancement-Mode Power Field-Effect Transistor (MegaFET). . ...
N-Channel Enhancement-Mode Power Field-Effect Transistor (MegaFET). . ...
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 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 (MegaFETS) .. ..
N-Channel Enhancement-Mode Power Field-Effect Transistors. . ............
N-Channel Enhancement-Mode Power Field-Effect Transistors. . ............
N-Channel Enhancement-Mode Power Field-Effect Transistors (MegaFETSs) .. ..
N-Channel Enhancement-Mode Power Field-Effect Transistors (MegaFETs) .. ..
N-Channel Enhancement-Mode Power Field-Effect Transistor (MegaFET). . ...
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PRODUCT INDEX BY FAMILY (continued)

B PAGE
P-CHANNEL POWER MOSFETs
2N6804 Avalanche-Energy-Rated P-Channel Power MOSFETS................c.... 5-3
2N6849 Avalanche-Energy-Rated P-Channel Power MOSFETs..................... 5-8
2N6851 Avalanche-Energy-Rated P-Channel Power MOSFETS .. ................... 5-13
2N6895 P-Channel Enhancement-Mode Power MOS Field-Effect Transistors . ... ...... 5-18
2N6896 P-Channel Enhancement-Mode Power MOS Field-Effect Transistors . ......... 5-22
2N6897 P-Channel Enhancement-Mode Power MOS Field-Effect Transistors .. ........ 5-26
2N6898 P-Channel Enhancement-Mode Power MOS Field-Effect Transistors . ......... 5-30
IRF9130, IRF9131, IRF9132, Avalanche-Energy-Rated P-Channel Power MOSFETs..................... 5-34
IRF9133
IRF9140, IRF9141, IRF9142, Avalanche-Energy-Rated P-Channel Power MOSFETSs..................... 5-39
IRF9143 )
IRF9150, IRF9151 Avalanche-Energy-Rated P-Channel Power MOSFETS..................... 5-44
IRF9230, IRF9231, IRF9232, Avalanche-Energy-Rated P-Channel Power MOSFETSs..................... 5-50
IRF9233 )
IRF9240, IRF9241, IRF9242, Avalanche-Energy-Rated P-Channel Power MOSFETs............... U 5-55
IRF9243 .
IRF9510, IRF9511, IRF9512, Avalanche-Energy-Rated P-Channel Power MOSFETs..................... 5-60
IRF9513
IRF9520, IRF9521, IRF9522, Avalanche-Energy-Rated P-Channel Power MOSFETS..................... 5-65
IRF9523
IRF9530, IRF9531, IRF9532, Avalanche-Energy-Rated P-Channel Power MOSFETs..................... 5-70
IRF9533 )
IRF9540, IRF9541, IRF9542, Avalanche-Energy-Rated P-Channel Power MOSFETS................c.... 5-75
IRF9543
IRF9620, IRF9621, IRF9622, Avalanche-Energy-Rated P-Channel Power MOSFETS..................... 5-80
IRF9623 .
IRF9630, IRF9631, IRF9632, Avalanche-Energy-Rated P-Channel Power MOSFETs..................... 5-85
IRF9633
IRF9640, IRF9641, IRFI642, Avalanche-Energy-Rated P-Channel Power MOSFETs..................... 5-90
IRF9643
IRFD9110, IRFD9113 Avalanche-Energy-Rated P-Channel Power MOSFETs ... .................. 5-95
IRFD9120, IRFD9123 Avalanche-Energy-Rated P-Channel Power MOSFETS.......ccviviiiinnn, 5-100
IRFD9220, IRFD9223 . Avalanche-Energy-Rated P-Channel Power MOSFETs..................... 5-105
IRFF9120, IRFF9121, IRFF9122,  Avalanche-Energy-Rated P-Channel Power MOSFETS............vviuunnnn 5-110
IRFF9123
IRFF9130, IRFF9131, IRFF9132, Avalanche Energy-Rated P-Channel Power MOSFETS .. .........ovvvuunnn. 5-115
IRFF9133
IRFF9220, IRFF9221, IRFF9222,  Avalanche Energy-Rated P-Channel Power MOSFETS .. .........ouvvnnn... 5-120
IRFF9223
IRFF9230, IRFF9231, IRFF9232, Avalanche Energy-Rated P-Channel Power MOSFETS ... .........vvuuunnn. 5-125
IRFF9233
IRFP9140/P9141, IRFP9142/P9143 Avalanche Energy-Rated P-Channel Power MOSFETS .. ..........covuvnn. 5-130
IRFP9150, IRFP9151 Avalanche Energy-Rated P-Channel Power MOSFETs .. ................... 5-135
IRFP9240/P9241, IRFP9242/P9243 Avalanche Energy-Rated P-Channel Power MOSFETs..................... 5-140
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PRODUCT INDEX BY FAMILY (continued)

P-CHANNEL POWER MOSFETs (Continued)

RFL1P08, RFL1P10 P-Channel Enhancement-Mode Power Field-Effect Transistors. . .............
RFP2P08, RFP2P10 P-Channel Enhancement-Mode Power Field-Effect Transistors. ..............
RFM5P12, RFM5P15, RFP5P12, P-Channel Enhancement-Mode Power Field-Effect Transistors. . .............
RFP5P15

RFM6P08, RFM6P10, RFP6P08, P-Channel Enhancement-Mode Power Field-Effect Transistors. ..............
RFP6P10 )

RFD8P05/05SM, RFP8P05 P-Channel Enhancement-Mode Power Field-Effect Transistors (MegaFETSs) . ...

RFM8P08, RFM8P10, RFP8P08, P-Channel Enhancement-Mode Power Field-Effect Transistors. . .............
RFP8P10

RFM10P12/M10P15, P-Channel Enhancement-Mode Power Field-Effect Transistors. ..............
RFP10P12/P10P15

RFM12P08/M12P10, P-Channel Enhancement-Mode Power Field-Effect Transistors. . .............
RFP12P08/P12P10

RFD15P05/05SM, RFP15P05 P-Channel Enhancement-Mode Power Field-Effect Transistors (MegaFETSs) . ...
RFH25P08/H25P 10, P-Channel Enhancement-Mode Power Field-Effect Transistors. . .............
RFK25P08/K25P10

RFG30P05, RFP30P05 P-Channel Enhancement-Mode Power Field-Effect Transistors (MegaFETSs) .. ..
RFG30P06, RFP30P06 P-Channel Enhancement-Mode Power Field-Effect Transistors (MegaFETs) .. . .
RFG60P05E, RFG60PO6E P-Channel Enhancement-Mode Power Field-Effect Transistors (MegaFETs) . . ..
POWER DRIVERS AND SWITCHES

CA3169 Solenoid and Motor Driver (172 HDriver) . ... ..o vt e e e
CA3242 Quad-Gated Inverting Power Driver For Interfacing Low-Level Logic to High. . . ..

Current Load

CA3262 Quad-Gated Inverting Power Driver. . ... ... oot
CA3272 Quad-Gated Inverting Power Driver With Fault Mode Diagnostic Flag Output. . . .
CA3273 High-Side Driver . . . ..o i e s
CA3274 Current Limiting Power Switch With Current Limiter SenseFlag..............
CA3275 Dual-H DriVer « e e e e s
CA3282 CMOS Octal Serial Solenoid Driver ...ttt
CA3292 Quad-Gated Inverting Power Driver With Fault Mode Diagnostic Flag Output. . . .
HIP0080, HIP0081 Quad Inverting Power Driver With Diagnostic Interface . ....................
HIP1030 1A High Side Driver With Over-Load Protection. ................ ... .. ...,
HIP2500 Half-Bridge 500Vpg Driver .. ...
HIP4010 Power H-Switch . . ... ... e
HIP4011 Three-Phase Brushless DC Motor Controller. . .............ooiiiiiii...
HIP4080 High Frequency H-Bridge Driver. .. ... .o
HV400 High Current MOSFET Driver. . ..o i et it
ICL7667 Dual Power MOSFET Driver. .. ...t i i
SP600 Half-Bridge 500Vpg Driver .. ...
SP601 Half-Bridge 500Vpc Driver . . ..o oo
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Industry Replacement Guide

Power MOSFETs

HARRIS HARRIS HARRIS
INDUSTRY REPLACEMENT INDUSTRY REPLACEMENT INDUSTRY REPLACEMENT
TYPE TYPE TYPE TYPE TYPE TYPE
2N6659 RFL2NO05 BST90 RFL1NO8 BUZ64 IRF352
2N6660 RFL2N06 BUP60 RFM7N35 BUZ67 IRF352
2N6661 RFL1N10 BUPS61 IRF331 BUZ71 RFP25N05
2N6755 2N6755 BUP62 RFM7N40 BUZ71A RFP25N05
2N6756 2N6756 BUP63 IRF330 BUZ72 RFP12N10
2N6757 2N6757 BUP64 RFM6N45 BUZ72A IRF532
2N6758 2N6758 . BUP65 IRF431 BUZ73 " IRF630
2N6759 2N6759 BUP66 RFM6N50 BUZ73A IRF632
2N6760 2N6760 BUP67 IRF430 BUZ74 IRF820
2N6751 2N6761 BUP68 RFM7N35 BUZ74A IRF822
2N6762 2N6762 BUP69 RFM7N40 BUZ76 IRF720
2N6763 2N6763 BUP70 RFM6N45 BUZ76A IRF732
2N6764 2N6764 BUP71 RFM6N50 BUZ201 IRF352
2N6765 2N6765 BUZ10 RFP25N05 BUZ210 RFM10N50
2N6766 2N6766 BUZ10B IRF533 BUZ211 RFM10N50
2N6767 2N6767 BUZ11A RFP25N05 BUZ351 RFH12N40
2N6768 2N6768 BUZ14 RFK45N05 BUZ353 RFH10NS0
2N6769 2N6769 BUZ14A IRF153 BUZ354 RFH10N50
2N6770 2N6770 BUZ14C IRF131 D82AK2 IRFD1Z1
2N6782 2N6782 BUZ14D IRF133 D82AL2 IRED1Z0
2N6784 2N6784 BUZ15 RFK45N05 D82AM2 IRFD2Z1
2N6786 2N6782 BUZ17 RFK45N05 D82AN2 IRFD2Z0
2N6788 2N6788 BUZ20 RFP12N10 D84BK1 IRF511
2N6790 2N6790 BUZ20A IRF532 D84BK2 IRF511
2N6792 2N6792 BUZ20B IRF520 D84BL1 IRF510
2N6794 2N6794 BUZ21 RFP18N10 D84BL2 IRF510
2N6796 2N6796 BUZ23 RFM12N10 D84BM1 IRF611
2N6798 2N6798 BUZ23A IRF130 D84BM2 IRF611
2N6800 2N6800 BUZ23B IRF152 D84BN1 IRF610
2N6802 2N6802 BUZ24 RFK35N10 D84BN2 IRF610
2SJ101 RFP12P08 BUZ25 RFM18N10 ‘D84BQ1 IRF723
28J102 RFP12P08 BUZ30 IRF632 D84BQ2 IRF722
2SJ112 2N6898 BUZ32 IRF630 D84CK1 IRF521
2SJ113 RFH25P10 BUZ32A IRF631 D84CK?2 IRF521
28J127 RFP10P12 BUZ32B IRF632 D84CL1 IRF520
2SK294 IRF522 BUZ32C IRF633 D84CL2 IRF520
2SK295 IRF522 BUZ33 IRF220 D84CM1 IRF621
2SK296 IRF723 BUZ33A IRF232° D84CM2 IRF621
2SK308 RFM10N12 BUZ33B IRF233 D84CN1 IRF620
2SK310 IRF732 BUZ34 IRF240 D84CN2 IRF620
2SK311 RFM3N45 BUZ35 IRF230 D84CQ1 IRF721
2SK312 IRF453 BUZ35A IRF231 D84CQ2 IRF720
2SK313 IRF453 BUZ36 IRF240 D84CR1 IRF821
2SK319 IRF730 BUZ40 IRF822 D84CR2 IRF820
2SK345 IRF521 BUZ41A IRF830 D84DK1 IRF531
2SK346 IRF521 BUZ41B IRF431 D84DK2 IRF531
2SK349 RFH10N45 BUZ42 IRF832 D84DL1 IRF530
2SK382 RFP3N50 BUZ42A IRF833 D84DL2 IRF530
25K383 RFP15N12 BUZ428B IRF820 D84DM1 IRF631
2SK398 RFM12N10 BUZ42C IRF821 D84DM2 IRF631
2SK401 IRF351 BUZ42D IRF822 D84DN1 IRF630
2SK408 RFP2N18 BUZ43 IRF422 D84DN2 IRF630
2SK409 RFP2N18 BUZ44A IRF430 D84DQ1 IRF731
2SK412 RFH12N35 BUZ44B IRF831 D84DQ2 IRF730
2S5K428 RFP15N06 BUZ45 RFM10NS0 D84DR1 IRF831
2SK440 IRF630 BUZ45A RFM10NS0 D84DR2 IRF830
2SK512 IRF450 BUZ45B IRF452 D84EM1 IRF641
2SK549 RFP15N06 BUZ46 IRF432 D84EM2 IRF641
25K550 RFP25N06 BUZ46A IRF433 D86DK1 IRF131
25K551 RFP15N12 BUZ46B IRF821 D86DK2 IRF131
2SK552 RFP6N45 BUZ60 IRF730 D86DL1 IRF130
2SK553 RFP6N45 BUZ60A IRF731 D86DL2 IRF130
2SK556 RFH10N45 BUZ60B IRF732 D86DM1 RFM10N12
2SK557 RFH10N50 BUZ60C IRF733 D86DM2 IRF631
2SK558 RFHIONSO BUZ60D IRF720 D86DN1 IRF230
2SK561 RFM25N06 BUZ63 IRF330 D86DN2 IRF230
BSR80 RFP4N05 BUZ63A IRF331 D86DQ1 IRF331
BSR81 IRF513 BUZ63B IRF332 D86DQ2 IRF330
BSR82 RFP2N08 BUZ63C IRF333 D86DR1 IRF431
BS$93 IRFF212 BUZ63D IRF730 D86DR2 IRF430
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Industry Replacement Guide

Power MOSFETs
HARRIS HARRIS HARRIS

INDUSTRY REPLACEMENT INDUSTRY REPLACEMENT INDUSTRY REPLACEMENT
TYPE TYPE TYPE TYPE TYPE TYPE
D86EM1 IRF241 GF14B55 IRFF230R IRF611 IRF611
DB6EM2 IRF241 GF14D14 IRFF310R IRF612 IRF612
D86ENT1 IRF240 GF14D25 IRFF320R IRF613 IRF613
D86EN2 IRF240 GF14D35 IRFF330R IRF620 IRF620
D86FK1 RFK45N05 GF14E16 IRFF420R IRF621 IRF621
DB6FK2 RFK45N06 GF14E28 IRFF430R IRF622 IRF622
D86FL1 RFK35N08 IRF120 IRF120 IRF623 IRF623
D86FL2 IRF150 IRF121 IRF121 IRF630 IRF630
D86FM1 IRF251 IRF122 IRF122 IRF631 IRF631
D86FM2 IRF251 IRF123 IRF123 IRF632 IRF632
D86FN1 IRF250 IRF130 IRF130 IRF633 IRF633
D86FN2 IRF250 IRF131 IRF131 IRF641 IRF641
D86FQ1 IRF351 IRF132 IRF132 IRF643 IRF643
D86FQ2 IRF350 IRF133 IRF133 IRF710 IRF722
D86FR1 IRF451 IRF150 IRF150 IRF711 IRF723
D86FR2 IRF450 IRF151 IRF151 IRF712 IRF722
D88FK1 IRFP151 IRF152 IRF152 IRF713 IRF722
D88FK2 IRFP151 IRF153 IRF153 IRF720 IRF720
D88FL1 IRFP150 IRF220 IRF220 IRF721 IRF721
D88FL2 IRFP150 IRF221 IRF221 IRF722 IRF722
D88FM1 IRFP251 IRF222 IRF222 IRF723 IRF723
D88FM2 IRFP251 IRF223 IRF223 IRF730 IRF730
D88FN1 IRFP250 IRF230 IRF230 IRF731 IRF731
D88FN2 IRFP250 IRF231 IRF231 IRF732 IRF732
D88FQ1 IRFP351 IRF232 IRF232 IRF733 IRF733
D88FQ2 IRFP350 IRF233 IRF233 IRF820 IRF820
D88FR1 IRFP451 IRF240 IRF240 IRF821 IRF821
D88FR2 IRFP450 IRF241 IRF241 IRF822 IRF822
GF2A10 IRFD110R IRF243 IRF243 IRF823 IRF823
GF2A13 IRFD120R IRF250 IRF250 IRF830 IRF830
GF2B06 IRFD210R IRF251 IRF251 IRF831 IRF831
GF2B08 IRFD220R IRF252 IRF252 IRF832 IRF832
GF2D04 IRFD310R IRF253 IRF253 IRF833 IRF833
GF2D05 IRFD320R IRF320 IRF320 IRF9130 RFM12P10
GF4A4 IRF510R IRF321 IRF321 IRF9131 RFM12P08
GF4A8 IRF520R IRF322 IRF322 IRF9132 RFM8P10
GF4A14 IRF530R IRF323 IRF323 IRF9133 RFM8P08
GF4A27 IRF540R IRF330 IRF330 IRF9140 RFK25P10
GF4B2 IRF610R IRF331 IRF331 IRF9141 RFK25P08
GF4B5 IRF620R IRF332 IRF332 IRF9142 RFM12P10
GF4B9 IRF630R IRF333 IRF333 IRF9143 RFM12P08
GF4B18 IRF640R IRF350 IRF350 IRF9231 RFM10P15
GF4D1 IRF710R IRF351 IRF351 IRF9233 RFM5P15
GF4D3 IRF720R IRF352 IRF352 IRF9241 RFM10P15
GF4D5 IRF730R IRF353 IRF353 IRF9242 RFM10P15
GF4D10 IRF740R IRF420 IRF420 IRF9510 RFP5P12
GF4E2 IRF820R IRF421 IRF421 IRF9511 RFP5P12
GF4E4 IRF830R IRF422 IRF422 IRF9512 RFP5P12
GF4E8 IRF840R IRF423 IRF423 IRF9513 RFD5P12
GF6A14 IRF130R IRF430 IRF430 IRF9520 RFP6P10
GF6A27 IRF140R IRF431 IRF431 IRF9521 RFP6P08
GF6A40 IRF150R IRF432 IRF432 IRF9522 RFP6P10
GF6B9 IRF230R IRF433 IRF433 IRF9523 RFP6P08
GF6B18 IRF240R IRF450 IRF450 IRF9530 RFP12P10
GF6B30 IRF250R IRF451 IRF451 IRF9531 RFP12P08
GF6D5 IRF330R IRF452 IRF452 IRF9532 RFP8P10
GF6D10 IRF340R IRF453 IRF453 IRF9533 RFP8P08
GF6D15 IRF350R IRF510 IRF510 IRF9542 RFP12P10
GF6E4 IRF430R IRF511 IRF511 IRF9543 RFP12P08
GF6E8 IRF440R IRF512 IRF512 IRF9611 RFP5P15
GF6E13 IRF450R IRF513 IRF513 IRF9613 RFP5P15
GF8A40 IRFP150R IRF520 IRF520 IRF9621 RFP6P08
GF8B30 IRFP250R IRF521 IRF521 IRF9623 RFP6P08
GF8D15 IRFP350R IRF522 IRF522 IRF9631 RFP12P08
GF8E13 IRFP450R IRF523 IRF523 IRF9633 RFP12P08
GF14A35 IRFF110R IRF530 IRF530 IRF9641 RFP10P15
GF14A60 IRFF120R IRF531 IRF531 IRF9643 RFP10P15
GF14A80 IRFF130R IRF532 IRF532 IRFD1Z0 IRFD120
GF14B22 IRFF210R IRF533 IRF533 IRFD1Z1 IRFD1Z1
GF14B35 IRFF220R IRF610 IRF610 IRFD1Z2 IRFD1Z2
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Industry Replacement Guide

Power MOSFETs

HARRIS HARRIS HARRIS
INDUSTRY REPLACEMENT INDUSTRY REPLACEMENT INDUSTRY REPLACEMENT
TYPE TYPE TYPE TYPE TYPE TYPE
IRFD1Z3 IRFD1Z3 IVN5200TNF IRFF122 IVN6200KNH IRF132
IRFF110 IRFF110 IVN5200TNH IRFF122 IVN6200KNM RFM8N20
IRFF111 IRFF111 IVN5201CND IRF523 IVN6200KNP IRF353
IRFF112 IRFF112 IVN5201CNE IRF523 IVN6200KNR RFM4N40
IRFF113 IRFF113 IVN5201CNF IRF522 IVN6200KNS IRF332
IRFF120 IRFF120 IVN5201CNH IRF522 IVNG6200KNT IRF431
IRFF121 IRFF121 IVN5201KND IRF123 IVN6200KNU IRF432
IRFF122 IRFF122 IVN5201KNE IRF123 IVN6300SNE RFL2N06
IRFF123 IRFF123 IVN5201KNF IRF122 IVN6300SNF RFL1NO8
IRFF130 IRFF130 IVN5201KNH IRF122 IVN6300SNH RFL1N10
IRFF131 IRFF131 IVN5201TND IRFF123 IVN6300SNM RFL1N20
IRFF132 IRFF132 IVN5201TNE IRFF123 IVN6300SNP IRFF313
IRFF133 IRFF133 IVN5201TNF IRFF122 IVN6300SNS IRFF312
IRFF210 IRFF210 IVN5201TNH IRFF122 IVN6300SNT IRFF423
IRFF211 IRFF211 IVN600OCNE IRF523 IVN6300SNU IRFF422
IRFF212 IRFF212 IVN600OCNF IRF522 IVN6660 RFL1NO8
IRFF213 IRFF213 IVN600OCNH IRF522 IVN6661 RFL1NO8
IRFF220 IRFF220 IVN60OOCNR IRF722 MTH7N45 RFH10N45
IRFF221 IRFF221 IVN600OCNS IRF722 MTH7N50 RFH10N50
IRFF222 IRFF222 IVN600OOCNT IRF821 MTH8N35 RFH12N35
IRFF223 IRFF223 IVN600OCNU IRF822 MTH8N40 RFH12N40
IRFF230 IRFF230 IVN600OKNE IRF123 MTH15N12 IRF251
IRFF231 IRFF231 IVNBOOOKNF IRF122 MTH15N15 IRF251
IRFF232 IRFF232 IVN600OKNH IRF122 MTH15N18 RFH25N18
IRFF233 IRFF233 IVN600OKNR . IRF322 MTH15N20 " RFH25N20
IRFF320 IRFF320 IVN60OOKNS IRF322 MTH25N08 RFK35N08
IRFF321 IRFF321 IVNG60OOKNT IRF421 MTH25N10 RFH35N10
IRFF322 IRFF322 IVN600OKNU IRF422 MTM2N45 RFM3N45
IRFF323 IRFF323 IVN600OOTNE IRFF113 MTM2N50 RFM3N50
IRFF330 IRFF330 IVN60OOTNF IRFF112 MTM3N35 RFM4N35
IRFF331 IRFF331 IVNG60OOTNH IRFF112 MTM3N40 RFM4N40
IRFF332 IRFF332 IVN600OOTNR IRFF322 MTM4N45 2N6762
IRFF333 IRFF333 IVN600OTNS IRFF322 MTM4N50 2N6762
IRFF420 IRFF420 IVNBOOOTNT IRFF423 MTM5N18 RFM8N18
IRFF421 IRFF421 IVN600OTNU IRFF422 MTM5N20 RFM8N20
IRFF422 IRFF422 IVN6001CNE’ IRF523 MTMS5N35 IRF330
IRFF423 IRFF423 IVN6001CNF IRF522 MTM5N40 IRF330
IRFF430 IRFF430 IVN6001CNH IRF522 MTM7N12 RFM8N18
IRFF431 IRFF431 IVN6001KNE IRF123 MTM7N15 RFM8N18
IRFF432 IRFF432 IVNB0O1KNF IRF122 MTM7N18 IRF232
IRFF433 IRFF433 IVN60O1KNH IRF122 MTM7N20 RFM8N20
IRFZ20 RFP25N05 IVN6001TNE IRFF113 MTM7N45 RFM10N45
IRFZ22 RFP25N05 IVN6001TNF IRFF112 MTM7N50 RFM10N50
IRFZ32 RFP25N05 IVN6001TNH IRFF112 MTMB8NO08 2N6757
IVNS000TND RFL2N05 IVN6002CND IRF523 MTM8N10 2N6758
IVNS000TNE RFL2NO6 IVN6002KND IRF123 MTM8N12 2N6757
IVNSO00TNF RFL1NO8 IVN6002TND IRFF113 MTM8N15 2N6757
IVNSO00TNH RFLIN10 IVN6100TNS IRFF312 MTMB8N18 RFM8N18
IVN5000SND RFL2NO05 IVN6100TNT IRFF423 MTM8N20 RFM8N20
IVN5000SNE RFL2NO06 IVN6100TNU IRFF423 MTM10NO05 RFM15N05
IVN5000SNF ~RFL1NO8 IVN6200ANE IRF531 MTM10NO6 RFM15N06
IVN5000SNH RFL1N10 IVN6200ANF RFP12N08 MTM10N08 RFM12N08
IVN5001TND RFL2N05 IVN6200ANH RFP12N10 MTM10N10 RFM12N10
IVN5001TNE RFL2NO06 IVN6200ANM RFP8N20 MTM10N12 RFM10N12
IVNS5001TNF RFL1NO8 IVN6200ANP RFP8N20 MTM10N15 RFM10N15
IVN5001TNH RFL1N10 IVN6200ANS IRF732 MTM12N05 RFM15N05
IVNS001SND RFL2NO5S IVN6200ANT IRF831 MTM12N06 RFM15N06
IVN5001SNE RFL2NO06 INV6200ANU IRF830 MTM12N08 RFM12N08
IVN5001SNF RFL1NO8 IVN6200CND IRF521 MTM12N10 RFM12N10
IVN5001SNH RFL1N10 IVN6200CNE IRF533 MTM12N12 . IRF230
IVN5200HND IRF523 IVN6200CNF IRF532 MTM12N15 IRF230
IVN5200HNE IRF523 IVN6200CNH IRF532 MTM12N18 RFM12N18
IVN5200HNF IRF522 IVN6200CNM RFP8N20 MTM12N20 RFM12N20
IVN5200HNH IRF522 IVN6200CNP RFP8N20 MTM15N05 RFM15N05
IVN5200KND IRF123 IVN6200CNR RFP4N40 MTM15N06 RFM15N06
IVN5200KNE IRF123 IVN6200CNS IRF730 MTM15N12 RFM15N12
IVN5200KNF IRF122 IVN6200CNT IRF831 MTM15N15 RFM15N15
IVN5200KNH IRF122 IVN6200CNU IRF831 MTM15N18 RFK25N18
IVN5200TND IRFF123 IVN6200KNE IRF133 MTM15N20 RFK25N20
IVN5200TNE IRFF123 IVN6200KNF IRF132 MTM15N35 RFM12N35
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HARRIS HARRIS HARRIS

INDUSTRY REPLACEMENT INDUSTRY REPLACEMENT INDUSTRY REPLACEMENT
TYPE TYPE TYPE TYPE TYPE TYPE
MTM15N40 RFM12N40 MTP25N06 RFP25N06 PM509P IRF523
MTM15N45 IRF450 MTP8P08 RFP8P08 PM510P IRF521
MTM15N50 IRF451 MTP8P10 RFP8P10 PM512M IRF131
MTM20N08 RFM18N08 NOS100B RFL1N15 PM512P IRF531
MTM20N10 RFM18N10 NOS101B RFL1N12 PM604P IRF511
MTM20N12 RFK30N12 NOS102B RFL1NO8 PM605P IRF523
MTM20N15 RFK30N15 PA40N200LM IRF131 PM608M IRF121
MTM25N05 RFM25N05 PA40N200LT IRF531 PM608P IRF521
MTM25N06 RFM25N06 PA40N200SM IRF131 PM609P IRF521
MTM25N08 RFK35N08 PA40ON200ST IRF531 PM610P IRF521
MTM25N10 RFK35N10 PA40N280LM IRF132 PM612M IRF131
MTM35N05 RFK45N05 PA40ON280LT IRF532 PM612P IRF531
MTM35N06 RFK45N06 PA40N280SM IRF132 PM614M IRF131
MTM40N18 IRF250 PA40N280ST IRF532 PM614P IRF531
MTM40N20 IRF250 PA40N300LM IRF121 PM804P IRF510
MTM45N12 RFK30N12 PA40ON300LT IRF521 PMB805P IRF522
MTM45N15 RFK30N15 PA40N300SM IRF121 PM808M RFM12N08
MTM8P08 RFM8P08 PA40ON300ST IRF521 PM808P RFP12N08
MTM8P10 RFM8P10 PA75N150LM RFM15N06 PM814M IRF131
MTP1N45 RFP3N45 PA75N150LT RFP15N06 PM814P IRF531
MTP1N50 RFP3N50 PA75N150SM RFM15N06 PM1003P IRF512
MTP2N18 RFP2N18 PA75N150ST RFP15N06 PM1004P IRF510
MTP2N20 RFP2N20 PA125N40LM RFK45N06 PM1006M IRF122
MTP2N25 IRF721 PA125N40LP RFK45N06 PM1006P IRF522
MTP2N35 RFP4N35 PA125N40SM RFK45N06 PM1010M RFM12N10
MTP2N40 RFP4N40 PA125N60LM RFH45N06 PM1010P RFP12N10
MTP2N45 RFP3N45 PA125N60LP RFH45N06 PM1203P IRF621
MTP2N50 RFP3N50 PA125N60SM RFK45N06 PM1204P IRF631
MTP3N12 IRF623 PA125N60SP RFH45N06 PM1206M RFM10N12
MTP3N15 IRF623 PB40N400LM IRF122 PM1206P RFP10N12
MTP3N35 RFP3N45 PB40N40OLT IRF522 PM1210M RFM15N12
MTP3N40 RFP3N50 PB40N400SM IRF122 PM1210P RFP15N12
MTP4N08 IRF510 PB40N400ST IRF522 PM1503P IRF623
MTP4N10 IRF510 PB75N180LM IRF130 PM1504P IRF623
MTP4N45 RFP6N45 PB75N180LT IRF530 PM1506M IRF631
MTP4N50 RFP6N50 PB75N180SM IRF130 PM1506P IRF231
MTP5N05 RFP6P08 PB75N180ST IRF530 PM1510M RFM10N15
MTP5NO06 RFP6P08 PB125N60LM IRF150 PM1510P RFP10N15
MTP5N18 RFP8N18 PB125N60LP RFH35N10 SEF120 IRF120
MTP5N20 RFP8N20 PB125N60SM IRF150 SEF121 |IRF121
MTP5N35 RFP7N35 PB125N60SP RFH35N10 SEF122 IRF122
MTP5N40 RFP7N40 PB125N80LM IRF152 SEF123 IRF123
MTP7N12 RFP8N18 PB125N80LP RFH35N10 SEF130 IRF130
MTP7N15 RFP8N18 PB125N80SM IRF152 SEF131 IRF131
MTP7N18 RFP8N18 PB125N80SP RFH35N10 SEF132 IRF132
MTP7N20 RFP8N20 PCA40N500LM IRF231 SEF133 IRF133
MTP8NO08 RFP8N18 PC40N500LT IRF631 SEF150 IRF150
MTP8N10 RFP8N18 PC40N500SM IRF231 SEF151 IRF151
MTP8N12 RFP10N12 PC40N500ST IRF631 SEF152 IRF152
MTP8N15 RFP10N15 PC40N800LM IRF221 SEF153 IRF153
MTP8N18 RFP8N18 PC40N8OOLT IRF621 SEF220 IRF220
MTP8N20 RFP8N20 PC40N800SM IRF221 SEF221 IRF221
MTP10NO5 RFP15N05 PC40N800ST IRF621 SEF222 IRF222
MTP10NO6 RFP15N06 PC75N250LM IRF243 SEF223 IRF223
MTP10N08 RFP12N08 PC75N250LT IRF643 SEF230 IRF230
MTP10N10 RFP12N10 PC75N250SM IRF243 SEF231 IRF231
MTP10N12 RFP10ON12 PC75N250ST IRF643 SEF232 IRF232
MTP10N15 RFP10N15 PC75N400LM IRF231 SEF233 IRF233
MTP12N05 RFP15N05 PC75N400LT IRF631 SEF240 IRF240
MTP12N06 RFP15N06 PC75N400SM IRF231 SEF241 IRF241
MTP12N08 RFP12N08 PC75N400ST IRF631 SEF243 IRF243
MTP12N10 RFP12N10 PC125N130LM IRF253 SEF320 IRF320
MTP12N18 RFP12N18 PC125N130LP RFH30N15 SEF321 IRF321
MTP12N20 RFP12N20 PC125N130SM IRF253 SEF322 IRF322
MTP15N05 RFP15N05 PC125N130SP RFH30N15 SEF323 IRF323
MTP15N06 RFP15N06 PC125N180LM IRF241 SEF330 IRF330
MTP15N12 RFP15N12 PC125N180LP RFH30N15 SEF331 IRF331
MTP15N15 RFP15N15 PC125N180LT IRF641 SEF332 IRF332
MTP20N08 RFP18N08 PC125N180SM IRF241 SEF333 IRF333
MTP25N05 RFP25N05 PC125N180SP RFH30N15 SEF420 IRF420
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HARRIS HARRIS HARRIS
INDUSTRY REPLACEMENT INDUSTRY REPLACEMENT INDUSTRY REPLACEMENT
TYPE TYPE TYPE TYPE TYPE TYPE
SEF421 IRF421 SEFM7N45 RFK10N45 SGSP317 IRF632
SEF422 IRF422 SEFM7NS0 RFK10N50 SGSP319 IRF820
SEF423 IRF423 SEFM8N18 IRF230 SGSP321 RFP15N06
SEF430 IRF430 SEFM8N20 IRF230 SGSP322 RFP15N05
SEF431 IRF431 SEFM10NO05 IRF133 SGSP330 IRF821
SEF432 IRF432 SEFM10N06 IRF133 SGSP331 IRF722
SEF433 IRF433 SEFM10N08 IRF120 SGSP332 IRF723
SEF510 IRF510 SEFM10N10 IRF120 SGSP351 IRF522
SEF511 IRF511 SEFM12N05 IRF131 SGSP352 IRF522
SEF512 IRF512 SEFM12N06 IRF131 SGSP354 IRF823
SEF513 IRF513 SEFM12N08 RFM12N08 SGSP357 IRF521
SEF520 IRF520 SEFM12N10 RFM12N10 SGSP358 IRF521
SEF521 IRF521 SEFM15N05 RFM15N05 SGSP361 RFP15N05
SEF522 IRF522 SEFM15N06 RFM15N06 SGSP362 RFP18N08
SEF523 IRF523 SEFM15N18 RFK25N18 SGSP364 IRF831
SEF530 IRF530 SEFM15N20 RFK25N20 SGSP365 IRF730
SEF531 IRF531 SEFM25N05 RFM25N05 SGSP366 IRF731
SEF532 IRF532 SEFM25N06 RFM25N06 SGSP367 RFP12N20
SEF533 IRF533 SEFM25N08 RFK35N08 SGSP369 IRF830
SEF620 IRF620 SEFM25N10 RFK35N10 SGSP381 RFP25N06
SEF621 IRF621 SEFM35N05 FRK45N05 SGSP382 RFP25N05
SEF622 IRF620 SEFM35N06 RFK45N06 SGSP422 RFH45N08
SEF623 IRF623 SEFP2N45 IRF823 SGSP461 RFH35N10
SEF630 IRF620 SEFP3N35 IRF323 SGS462 RFH35N08
SEF631 IRF631 SEFP3N40 IRF322 SGSP463 RFH12N35
SEF632 IRF632 SEFP4N45 IRF831 SGSP464 RFH10N45
SEF633 IRF633 SEFP4N50 IRF830 SGSP465 RFH12N40
SEF710 IRF722 SEFPSNOS IRF123 SGSP466 RFH12N35
SEF711 IRF723 SEFP5N06 IRF123 SGSP467 RFH12N35
SEF712 IRF722 SEFP5N18 RFP8N18 SGSP469 RFH10N50
SEF713 IRF722 SEFP5N20 RFP8N20 SGSP471 RFH35N10
SEF720 IRF720 SEFP5N35 IRF331 SGSP472 RFH35N08
SEF721 IRF721 SEFP5N40 IRF330 SGSP474 RFH10N45
SEF722 IRF722 SEFP8N18 RFP12N18 SGSP475 RFH12N40
SEF723 IRF723 SEFP8N20 RFP12N10 SGSP476 RFH12N35
SEF730 IRF730 SEFP10N05 IRF133 SGSP477 RFH25N20
SEF731 IRF731 SEFP10N06 IRF133 SGSP479 RFH10N50
SEF732 IRF732 SEFP10N08 RFP12N08 SGSP481 RFH35N08
SEF733 IRF733 SEFP10N10 RFP12N10 SGSP482 RFH35N08
SEF820 IRF820 SEFP12N05 RFP15N05 SGSP491 RFH45N06
SEF821 IRF821 SEFP12N06 RFP15N06 SGSP492 RFH45N05
SEF822 IRF822 SEFP12N08 RFP12N08 SGSP511 IRF120
SEF823 IRF823 SEFP12N10 RFP12N10 SGSP512 IRF120
SEF830 IRF830 SEFP15N05 RFP15N05 SGSP516 IRF331
SEF831 IRF831 SEFP15N06 RFP15N06 SGSP517 IRF232
SEF832 IRF832 SEFP25N05 RFP25N05 SGSP519 IRF420
SEF833 IRF833 SEFP25N06 RFP25N06 SGSP530 IRF421
SEFF120 IRFF120 SGSP101 IRFF110 SGSP531 IRF322
SEFF121 IRFF121 SGSP102 RFL1NO8 SGSP532 IRF323
SEFF122 IRFF122 SGSP111 IRFF120 SGSP561 RFM18N10
SEFF123 IRFF123 SGSP112 IRFF120 SGSP562 RFM18N08
SEFH7N45 RFH10N45 SGSP116 IRFF230 SGSP563 IRF353
SEFH7NS0 RFH10N50 SGSP117 IRFF330 SGSP564 IRF431
SEFH8N35 RFH12N35 SGSP119 IRFF430 SGSP565 IRF330
SEFH8N40 RFH12N40 SGSP121 IRFF131 SGSP566 IRF331
SEFH15N18 RFH25N18 SGSP122 IRFF131 SGSP567 RFM12N20
SEFH15N20 RFH25N20 SGSP130 IRFF421 SGSP569 IRF430
SEFH25N08 RFH35N08 SGSP131 IRFF322 SGSP571 RFK35N10
SEFH25N10 RFH35N10 SGSP132 IRFF323 SGSP572 RFK35N08
SEFH35N05 RFH45N05 SGSP139 IRFF420 SGSP573 IRF351
SEFH35N06 RFH45N06 SGSP151 IRFF122 SGSP574 RFM10N45
SEFM2N45 IRF423 SGSP152 IRFF122 SGSP577 RFH25N20
SEFM3N35 IRF323 SGSP154 IRFF423 SGSP579 RFM10N50
SEFM3N40 IRF322 SGSP157 IRFF121 SGSP581 RFK45N06
SEFM4N45 IRF431 SGSP158 IRFF121 SGSP582 RFK45N05
SEFM4N50 IRF430 SGSP301 RFP2N10 SGSP591 RFK45N06
SEFM5N18 RFM8N18 SGSP302 RFP2N10 SGSP592 RFK45N05
SEFM5N20 RFM8N20 SGSP311 IRF520 TNO106N2 RFL1NO8
SEFM5N35 RFM7N35 SGSP312 IRF520 TNO110N2 RFL1N10
SEFM5N40 RFM7N40 SGSP316 IRF723 TNO0520N2 RFL1N20
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INDUSTRY REPLACEMENT INDUSTRY REPLACEMENT INDUSTRY REPLACEMENT
TYPE TYPE TYPE TYPE TYPE TYPE
UNF120 IRF120 UFN623 IRF623 VN10KE IRFF113
UNF121 IRF121 UFN630 IRF630 VN30AB RFL2N05
UNF122 IRF122 UFN631 IRF631 VN35AA IRF513
UNF123 IRF123 UFN632 IRF632 VN35AB RFL2N05
UNF130 IRF130 UFN633 IRF633 VN35AK RFL2NO05
UNF131 IRF131 UFN641 IRF641 VN40AD IRF513
UNF132 IRF132 UFN643 IRF643 VN46AD IRF513
UNF133 IRF133 UFN710 IRF722 VN64GA IRF133
UNF150 IRF150 UFN711 IRF723 VN66AD IRF513
UNF151 IRF151 UFN712 IRF722 VNE6AK RFL2NO06
UNF152 IRF152 UFN713 IRF723 VN67AA IRF513
UNF153 IRF153 UFN720 IRF720 VN67AB RFL2NO06
UNF220 IRF220 UFN721 IRF721 VN67AD IRF513
UNF221 IRF221 UFN722 IRF722 VNB7AK RFL2N06
UNF222 IRF222 UNF723 IRF723 VN8BAD IRF510
UNF223 IRF223 UFN730 IRF730 VN89AB RFL1NO08
UFN230 IRF230 UFN731 IRF731 VN89AD IRF512
UFN231 IRF231 UFN732 IRF732 VNSOAA IRF512
UNF232 IRF232 UFN733 IRF733 VNSOAB RFLIN10
UFN233 IRF233 UFN820 IRF820 VNIBAK RFL1N10
UFN240 IRF240 UFN821 IRF821 VNS9AA IRF512
UFN241 IRF241 UFN822 IRF822 VNS9AK RFLIN10
UFN243 IRF243 UFN823 IRF823 VNO104N2 RFL1NO8
UFN250 IRF250 UFN830 IRF830 VNO104NS IRF513
UFN251 IRF251 UFNB831 IRF831 VNO106N2 RFL1NO8
UFN252 IRF252 UFN832 IRF832 VNO106NS IRF513
UFN253 IRF253 UFN833 IRF833 VNO109N2 RFLIN10
UFN320 IRF320 UFNF432 IRFF432 VNO109N4 IRFF112
UFN321 IRF321 UFNF433 IRFF433 VNO109N5 RFP2N10
UFN322 IRF322 UFNF110 IRFF110 VNO110N2 IRFF112
UFN323 IRF323 UFNF111 IRFF111 VNO110N5 IRF512
UFN330 IRF330 UFNF112 IRFF112 VNO114N2 IRFF223
UFN331 IRF331 UFNF113 IRFF113 VNO114N5 IRF611
UFN332 IRF332 UFNF120 IRFF120 VNO116N2 RFL1N18
UFN333 IRF333 UFNF121 IRFF121 VNO116N5 RFP2N18
UFN350 IRF350 UFNF122 IRFF122 VNO120N2 RFL1N20
UFN351 IRF351 UFNF123 IRFF123 VNO120N5 RFP2N20
UFN352 IRF352 UFNF130 IRFF130 VNO0204N2 RFL2NO5
UFN353 IRF353 UFNF131 IRFF131 VNO0204N5 IRF513
UFN420 IRF420 UFNF132 IRFF132 VNO206N2 RFL2N06
UFN421 IRF421 UFNF133 IRFF133 VNO0206N5 IRF513
UFN422 IRF422 UFNF210 IRFF210 VNO0210N2 RFL1N10
UFN423 IRF423 UFNF211 IRFF211 VNO210N5 IRF512
UFN430 IRF430 UFNF212 IRFF212 VNO0215N2 IRFF231
UFN431 IRF431 UFNF213 IRFF213 VNO215N5 IRF633
UFN432 IRF432 UFNF220 IRFF220 VNO0216N2 RFL1N18
UFN433 IRF433 UFNF221 IRFF221 VNO216N5 RFP2N18
UFN450 IRF450 UFNF222 IRFF222 VNO220N2 RFL1N20
UFN451 IRF451 UFNF223 IRFF223 VNO220N5 RFP2N20
UFN452 IRF452 UFNF230 IRFF230 VN0300B RFL2NO0S
UFN453 IRF453 UFNF231 IRFF231 VN0300D RFP4NO5
UFN510 IRF510 UFNF232 IRFF232 VNO330N1 IRF353
UFN511 IRF511 UFNF233 IRFF233 VNO330N2 IRFF331
UFN512 IRF512 UFNF320 IRFF320 VNO335N1 IRF323
UFN513 IRF513 UFNF321 IRFF321 VNO335N2 IRFF323
UFN520 IRF520 UFNF322 IRFF322 VNO0335N5 IRF723
UFN521 IRF521 UFNF323 IRFF323 VNO340N1 IRF320
UFN522 IRF522 UFNF330 IRFF330 VNO340N2 IRFF322
UFN523 IRF523 UFNF331 IRFF331 VNO340N5 IRF322
UFN530 IRF530 UFNF332 IRFF332 VNO345N1 IRF421
UFN531 IRF531 UFNF333 IRFF333 VNO0345N2 IRFF423
UFN532 IRF532 UFNF420 IRFF420 VNO345N5 IRF823
UFN533 IRF533 UFNF421 IRFF421 VNO350N1 IRF420
UFN610 IRF610 UFNF422 IRFF422 VNO350N2 IRFF422
UFN611 IRF611 UFNF423 IRFF423 VNO350NS IRF822
UFN612 IRF612 UFNF430 IRFF430 VNO400A RFM15N05
UFN613 IRF613 UFNF431 IRFF431 VN0400D RFP15N05
UFN620 IRF620 UFNF432 IRFF432 VNO401A RFM15N05
UFN621 IRF621 UFNF433 IRFF433 VN0401D RFP15N05
UFN622 IRF622 VM1210N1 RFM12N10 VNO0430N1 IRF351
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INDUSTRY REPLACEMENT INDUSTRY REPLACEMENT INDUSTRY REPLACEMENT
TYPE TYPE TYPE TYPE TYPE TYPE
VNO435N1 IRF351 VN1216N1 IRF220 ZVN0102B IRFF113
VNO440N1 IRF350 VN1216N2 IRFF220 ZVNO0102L IRF513
VNO445N1 IRF451 VN1216N5 IRF620 ZVN0106B RFL1NO8
VNO450N1 IRF450 VN1220N1 IRF220 ZVNO0106L RFP2N08
VNO0545N2 IRFF423 VN1220N2 IRFF220 ZVNO0108B RFL1NO8
VNO600A RFM25N06 VN1220N5 IRF620 ZVNO108L RFP2N08
VNO0600D RFP25N06 VN1304N2 RFL1NO8 ZVN2104B IRFF113
VNO601A RFM15N06 VN1306N2 RFL1NO8 ZVN2104L IRF513
VN0601D RFP15N06 VN1310N2 RFL1N10 ZVN2106B IRFF113
VNO8OOA RFM18N08 VN1315N2 IRFF213 ZVN2106L IRF513
VNO0800D RFP18N08 VN1320N2 IRFF212 ZVN2110B RFL1N10
VNO801A RFM12N08 VN1706B RFLIN18 ZVN2110L RFP2N10
VNO0801D RFP12N08 VN1706D RFP2N18 ZVN2202B IRFF123
VN1000A IRF130 VN2345N1 RFM6N45 ZVN2202L IRF523
VN1000D IRF530 VN2345N5 RFPEN45 ZVN2202M IRF123
VN1001A IRF132 VN2350N1 RFM6N50 ZVN2204B IRFF123
VN1001D IRF532 VN2350N5 RFPEN50 ZVN2204L IRF523
VN1106N1 IRF121 VN2406B IRF723 ZVN2204M IRF123
VN1106N2 IRFF111 VN3500A RFM7N35 ZVN2206B IRFF123
VN1106N5 IRF511 VN3500D RFP7N35 ZVN2206L IRF523
VN1110N1 IRF122 VN3501A IRF331 ZVN2206M IRF123
VN1110N2 IRFF130 VN3501D IRF731 ZVN2208B IRFF112
VN1110N5 IRF522 VN4000A RFM7N40 ZVN2208L IRF512
VN1116N1 IRF222 VN4000D RFP7N40 ZVN2208M IRF122
VN1116N2 IRFF222 VN4001A IRF330 ZVN2210B IRFF112
VN1116N5 IRF613 - VN4001D IRF730 ZVN2210L IRF512
VN1120N1 IRF222 VN4501A RFM6N45 ZVN2210M IRF122
VN1120N2 IRFF212 VN4501D RFP6N45 ZVN22158B IRFF213
VN1120N5 IRF612 VN4502A IRF431 ZVN2215L - IRF613
VN1156N1 IRF231 VN4502D IRF831 ZVN2215M IRF223
VN1156N2 IRFF231 VN5001A RFM6N50 ZVN22208 IRFF212
VN1156N5 IRF631 VN5001D IRF430 ZVN2220L IRF612
VN1200A RFM15N12 VN5002 RFPBN50 ZVN2220M IRF222
'VN1200D RPF15N12 VNS5002A IRF430 ZVP0102B RFL1P08
VN1201A RFM15N12 VN5002D IRF830 ZVP0102L RFP2P08
VN1201D RFP15N12 VP0104N2 RFL1P08 ZVP2104B RFL1P08
VN1204N1 IRF121 VP0104N5 RFP2P08 ZVP2104L RFP2P08
VN1204N2 IRFF121 VPO106N2 RFL1P08 ZVP21068B RFL1P08
VN1204N5 IRF521 VPO106N5 RFP2P08 ZVP2106L RFP2P08
VN1206B RFL1N12 VPO109N5 RFP2P08 ZVP2202L RFP6P08
VN1206D RFP2N12 VPO204N2 RFL1P08 ZVP2202M RFM6P08
VN1206N1 IRF121 VP0204N5 RFP2P08 ZVP2204L RFP6P08
VN1206N2 IRFF121 VPO206N2 RFL1P08 ZVP2204M RFM6P08
VN1206N3 IRF521 VPO206N5 RFP2P08 ZVP2206L RFP6P08
VN1210N2 IRFF120 VP0210N2 RFL1P10 ZVP2206M RFM6P08
VN1210N5 IRF520 VP1106N1 RFM6P08 ZVP2208M RFM6P08
VN1215N1 IRF241 VP1106N5 RFP6P08 ZVP2210M RFM6P10
VN1215N2 IRFF231 VP1110N1 RFM6P10 ZVP2215L RFP5P15
VN1215N5 IRF641 VP1110NS RFP6P10 ZVP2215M RFM5P15
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Advanced Power MOS

Current Limiting MOSFETs

Features:
= Current Limits to a Pre-Set Level in a Shorted Load
Condition
= Monolithic Device Incorporates a Bipolar Transistor, 2
Resistors, a Zener Diodes and a Power MOSFET
« ESD Protected to 2kV
« "Logic-Level® Gate Input Allows Fully on Condition at 5V

Terminal Diagram

Package

¥ o

Maximum

Ratings

BVpss | IDS(LIM)|fDS (ON)| ESD

v) (&) ) (fS) ) (kV) TO-220
80 1 0.75 2 RLP1NOSLE
80 5.5 0.12 2 RLP5NOSLE

Voltage Clamping, Current Limiting MOSFETs

Features:

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

« Monolithic Device Incorporates a Bipolar Transistor,
2 Resistors, 2 Zener Diodes and a Power MOSFET

« Excessive Drain-Source Voltage Clamped by Active
Region Turn-On

Terminal Diagram o

(2

Package

Maximum
Ratings

BVpss | IDS(LIM)|fDS (ON)| ESD
W | ™| PN

(kV) TO-220

60 1 0.75 2 RLP1NO6CLE

Current Sensing MOSFETs

Features:

« Built-In Current Sensing Function to be Used as a Feed-
Back Signal for Control and/or Protection

* Low RD§SON?1- 0.1Q

 Current Sensihg Ratio = 1560+ 2.5%

« Avalanche Energy Rated for Ruggedness

Terminal Diagram D
SOURCE
KELVIN
G H CURRENT
SENSE
o}
S

Package y
>
/ %/

Maximum

Ratings

BVpss | Ips |rDS (ON)| ESD

V) (A o (kv) TS-001

100 18A 0.10 - RFB18N10CS
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MOSFETs

Logic Level Product Series

o D e | & | Y I

Maximum Ratings

BVDSS 'DS Rﬂﬂoﬂ) EAS

V) |A))] @ |m) TO205AF TO-204AA TO-251 TO-252 TO-220AB | - TO-247 4 PINDIP
N-Channel

50 | 2 [0.750 {N.R| RFL2NO5L
4 [0.600 [NR ‘ RFP4NO5L
14 0.100 | 100 RFD14NOSL | RFD14NOSLSM | RFP14NOSL
15 0.140 |N.R RFM15NOSL RFP15NO5L
16 | 0.047 | 200} RFD16NOSL | RFD16NOSLSM
25 | 0.047 | 200 : ) RFP25NO5L
50 { 0.022] * RFP50NOSL | RFG50NO5L

60 | 2 | 0.750 [N.R] RFL2NO6L
2 |o.160| *
4 |0.600 [NR 5l PaNo6! RFP4aNO6L
12|0.135| * RFD12NO6RLE | RFD12NOGLESM | RFP12NO6RLE
12]0.160( * RFD3055RLE | RFD3055RLESM | RFP3055RLE
15 0.140 [N.R RFM15NO6L . RFP15N06L
17 0.100 [N.R ' RFP17NO6L
25[0.070 |N.R RFM25N06L

80 | 1 |1.200|N.R] RFLINoSL
2 [ 1.050 |NR RFP2N0SL
3 [0.800 [NR B
12 0.200 [N.R RFM12N08L FP12N08
15 0.140 [N.R ’

100 | 1 |1.200 |N.R} RFLIN10L
1.5(1.400 [N.R{  2N6901**

2 |1.050 |N.R RFP2N10L
12 0.200 [N.R RFM12N10L : RFP12N10L
12]0.200 |N.R 2N6902** .
120 | 1 | 1.900 [N.-R} RFLIN{2L
2 |11.750 |N.R REP2N12L
10 | 0.300 [N.R RFM10N12L RFP10N12L
150 [ 1 [1.900 [N.R] RFLIN{5L
2 | 1.750 |[N.R, RFP2N15L
10 | 0.300 [N.R RFM10N15L RFP1ON15L
180 | 1 [3.650[N.R]  RFLIN18L
2 | 3.500 |N.R. RFP2N18L
8 | 0.500 |N.R. RFM8N18L RFP8N18L
200 | 1 [3.650|N.R] RFLIN20L
1.5/ 3.650 |[N.R 2N6903**
2 }3.500 |N.R RFP2N20L
8 | 0.650 |[N.R RFM8N20L RFP8N20L
8 {0.500 [N.R 2N6904**
P-Channel

30 | 8 {0300 *

*More_complete ruggedness capability now specified; UIS current vs time in avalanche graph on data sheet
t ndicates Developmental Products - N.R. Not Rated for UIS capability - ** QPL Approved Types




Power MOSFETs

Rugged and Standard IRF-Series Power MOSFETs

The Rugged Series of Power MOSFETS are designed, tested and guaranteed to withstand a specified level 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 drivers 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 inductive switching applications. The design is optimized to suppress the parasitic bipolar
transistor and improve system reliability. These types can be driven directly from integrated circuits.

Rugged Series devices are identified by the suffix letter R following the type number.

Features:

« Single Pulse Avalanche Energy Rated
» SOA is Power Dissipation Limited

« Nanosecond Switching Speeds

« Linear Transfer Characteristics

* High Input Impedance

» Allows Reduced Protection Circuitry

» Reduced Drive Requirements

* Increased System Reliability

N-Channel Power MOSFET

Cross Section of Chip Structure Junction Diagram Showing :
P Biasing Arrangements Schematic Symbol
P CONVERTED
ALUMINUM GATE TO N CHANNEL
l————————D +
N
D
SiRT—F
* N
y G
N
N- EPITAXIAL
LAYER s .
= - S
N+ SUBSTRATE 'I'- ~|'
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Package @ <
: a7
Maximum Ratings
BVpsg Ips RD%ON)I Eps ,
v) (A) (€) | (mj)| TO-205AF TO-204 TO-251 TO-252 TO-220AB TO-247 TO-218 MO-093 4 PINDIP
, N-Channel
50V | 20| 080 | NR| RFL2NO5
401 095 | NR REP4NO5
13.0] 0.120 | NR BUZ71A
14.0{ 0.100 | NR - BUZ71
14.0( 0100 | 100 RED14NO5 | RFD14N0SSM |
15. .140 | NR RFM15N05 RFP15N05
16. .047 | 200 RFD16N05 RFD16N05SM
25.0]_0.047 | 200 RFP25N05
30.0] 0.040 R } BUZ11
45.0] 0.040 RFK45N05 RFH45N05
50.0] 0.022 | 400 RFP50N05 RFGS50N05
75.0] 0.010 | 800 RFH75NOSE
100.0 0.010 | 80 RFA100NO5E
60V | 040 .2 NR IRFD123
0. .4_| NR IRFD1Z1
0. .0_| NR RFP4N06
0.95] 4.0 NR RFL2N06
8.00] 0.36 | NR IRF123
[9.20] 027 | NR IRF12
15. .14 | NR RFM15N06 RFP15N06
25. .07 | NR RFM25N06
33.! .08 50 IRF153(R)
34.0] 0.085 | 150 IRFP153(R)
40.0] 0.055 | 150 IRF151(R) IRFP151(R)
45.0] 0.04 [ NR RFK45N06 RFH45N06
70.0] 0.014 | * “G70NOE
80V | 0.80] O. 19 IRFD113(R)
.0 X 19 IRFD111(R)
.0 1.2 NR RFL1NO8
04 36 JRED1
0.3 | 36 RFD121(R)
105 | N RFP2N08
0.8 IRFF113(R)
5 0.6 IRFF111(R)
4 0.74 IRF513(R)
.4 6 | IRFF123(R)
0.54 RF511(R)
0.3 E IRFF121(R)
.25 | 69 | IRFF133(R)
€ .36 | 36 IRF523(R]
.18 | 69 | IRFF131(R)




L€

Package

Maximum Ratings

o

_ 4

R Y

(penunuo)) jpuueyd-N

BVpsg Ips RD%GI)LEAS :
M1 (A] (© | m)l TO-205AF TO-204 TO-251 TO-252 TO-220AB TO-247 T0-218 MO-093 4PINDIP
) N-Channel
80V |84 027 | 36 IRFU121 IRFR121
(cont)[_ 821 0.27 | 36 IRF521(R)
12.0] 0.20 | NR RFM12N08 RFP12N08
12.0] 0.23 | 50 IRF133(R)
2.0] 023 | 69 IRF533(R)
14.0] 0.16 | 50 IRF131(R)
14.0[ 0.16 | 69 IRF531(R)
8.0] 010 | NR RFM18N08 RFP18N08
25.0] 0.10 | 100 IRF143(R)
25.0] 0.10_| 230 IRF543(R)
27.0] 0.089 | 100 IRFP143R
128.0] 0.077 | 100 IRF141(R)
28.0] 0.077 | 230 IRF541(R)
1.0 0077 IRFP141R
35.0[ 0.055 [ NR RFK35N08 RFH35N08
100V| 04| 32 | NR RFD1Z2
5| 24 R RFD1Z0
8] 08 | 19 IRFD112(R)
0] 06 | 19 IRFD110(R)
0| 12 | NR| RFLIN1Q
4] 04 | 36 - IRFD122(R)
3] 03 | 36 IRFD120(R)
20] 1.05 | NR RFP2N10
30| 0.8 | 19 [ IRFF112(R)
35| 06 | 19 | IRFF110(R)
49| 0.74 | 19 IRF512(R)
50| 04 36 | IRFF122(R)
6] 054 | 19 IRF510(R)
0] 03 | 36 | IRFF120(R
70| 025 | 69 | IRFF132(R)
.0] 036 | 36 IRF522(R)
0] 0.18 | 69 | IRFF130(R)
80| 036 | NR IRF122
84| 027 | 36 IRFU120 IRFR120
9.0 025 | NR BUZ72A
92 027 | 36 IRF520(R)_
92| 027 | NR IRF120
20| 02 | NR REM12N10 RFP12N10
20 02 | NR BUZ20
2.0 0.23 | 50 IRF132(R)
12.0[ 023 [ 69 IRF532(R)
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<
(9]
Package @ 7 i/é g
\ :
o
V /& 5
o
Maximum Ratings _
(@]
BVpsg Ips RD%ON)[ Eag (@)
M | (A | (@ | (m)| TO-205AF TO-204 TO-251 TO-252 TO-220AB TO-247 TO-218 MO-093 4 PIN DIP 3
N-Channel =1
100V [ 14.0] 0.16 | 50 IRF130(R) c
(cont)[14.0] 0.16 | 69 IRF530(R] @
47| 054 [ 19 o
0] 01 [ NR RFM18N10 RFP18N10
.0 01 | NR BUZ21
22.0( 0.080 | * RFP22N10
25.0] 0.10 | 100 IRF142(R)
25.0[ 0.10_| 230 IRF542(R)
27.0] 0.099 | 100 IRFP142R
28.0] 0.077 | 100 IRF140(R)
28.0] 0.077 | 230 IRF540(R)
31.0] 0.077 | 100 IRFP140R
33.0] 0.08 | 150 IRF152(R)
34.0] 0.085 | 150 IRFP152(R)
35.0] 0.055 | NR RFK35N10 RFH35N10
40.0] 0.055 | 150 IRF150(R) IRFP150(R)
40.0] 0.040 | * RFP40N10 RFG40N10
120V| 1.0 | 1.9 | NR| RFLINi2
20| 175 [ NR RFP2N12
40| 04 | NR| RFLAN12
10.0] 0.3 R REM10N12 RFEP10N12
5.0] 0.15 R REM15N12 RFP15N12
30.0] 0.075 | NR RFK30N12 RFH30N12
150V | 0.30] 6.5 R RFD2Z3
0.32] 50 R RFD2Z
045] 24 | 30 RFD213(R) |
0.60] 15 | 30 RFD211(R)
070] 12 | 85 RFD223(R)
0.80] 0.8 | 85 RFD221(R)
K 1.9 | NR | _RFLINT5
8| 24 | 30 | IRFF213(R)
2.0 | 175 | NR RFP2N15
. 5 | 30 | IRFF211(R)
6| 24 | 46 IRF613(R)
. 2 5 | _IRFF223(R)
3. 5 | 46 IRF611(R)_
3. 08 | 85 | IRFF221(R)
40| 04 NR | RFL4Ni5
40| 12 | NR TRF223
30 12 | 85 RF623(R) _
45| 06 | 85| IRFF233(R)
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Package & //,///
. //\‘ S
Maximum Ratings
BVpsqg Ips RD%QN) Eag
™ 1 (A) (Q) | (m))| TO-205AF T0-204 TO-251 TO-252 TO-220AB TO-247 TO-218 MO-093 4 PINDIP
N-Channel
150V | 4.6 0.8 85 : IRFU221 IRFR221
(cont){ 5.0 | 0.8 | NR IRF221
.0 0.8 85 IRF621(R)
.5 0.4 85 IRFF231(R)
8.0 | 06 |150 RF233(R) IRF633(R)
9.0 0.4 50 IRF231(R) IRF631(R)
10.0] 03 R RFM10N15 RFP10N15
1501 0.15 RFM15N15 RFP15N15
16.0] 0.22 | 510 IRFP243R
16.0] 0.22 1580 IRF243(R). IRF643(R)
18.0] 0.18 | 510 IRFP241(R)
18.0] 0.18 | 580 IRF241(R) IRF641(R)
25.0] 0.12 | 910 IRF253(R)
270! 0.12 | 810 IRFP253(R)
30.0 | 0.075 | NR RFK30N15 RFH30N15
30.0] 0.085 | 910 IRF251(R)
33.0 | 0.085 0 IRFP251(R)
180V{ 1.0 | 3.65 | N RFL1N18
2.0 3. NR RFP2N18
8.0 0. NR FM8N18 RFP8N18
12.0| 0.25 NR RFM12N18 RFP12N18
250 0.15 | NR RFK25N18 RFH25N18
200V| 0.30| 6.5 NR IRFD2Z2
032! 5.0 NR IRFD2Z0Q
045| 24 30 RFD212(R)
X 15 30 RFD210(R)
070] 12 85 RED222(R)
080 08 [ 85 RFD220(R) |
.01 365 | NR RFL1N20
8| 24 | 30 | IRFF212(R)
2.0 3.5 NR RFP2N20
2 5 30 | IRFF210(R)
.6 24 46 IRF612(R)
- 3.0 1.2 85 IRFF222(R)
3.3 5 IRF610(R)
3.5 8 | 85| IRFF220(R)
3.8 12 85 IRFU222 IRFR222
4.0 12 NR IRF222
4.0 1.2 85 IRF622(R)
4.5 0.6 85 IRFF232(R)
4.6 0.8 85 - IRFU220 IRFR220
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Package &:
& 7
Maximum Ratings
BVpss Ips Ro%ou)| Eas
M1 A1 €@ | (m)| TO-205AF TO-204 TO-251 TO-252 TO-220AB TO-247 T0-218 MO-0383 4 PINDIP
N-Channel
200V | 5. 0. NR IRF220
(con)[ 50 [ 08 | NR IRF620(R)
. 0.4 IRFF230(R)
X 0. R
8.0 0. R BUZ73A
8.0 0. 0 IRF232(R) RFP8N20
3.0 04 50 IRF230(R) RF632(R)
9.5 04 NR RFM8N20 RF630(R)
2.0/ 0.25 N RFM12N20 BUZ32
5] 0.2 NR RFP12N20
.0f 022 | 510 BUZ31
.0! 0.22 ’ﬁo IRF242(R) IRFP242R
18.0] 0.18 | 510 IRF642(R)
18.0{ 0.18 | 580 IRF240(R) IRFP240R
25.01 0.12 | 910 IRF252(R) IRF640(R)
25.0] 0.15 | NR RFK25N20
27.0] 0.12 10 RFH25N20
30.0] 0.085 | 910 IRF250(R) IRFP252(R)
33.0] 0.085 | 810
250V | 33 5 20 IRFP250(R)
3.8 1.1 120 i RF625
6.5 | 0.68 80 IRF235 RF624
1] 045 | 180 IRF234 RF635
3.0] 0.34 | 550 IRF: RF634
14.0] 0.28 | 550 IRF244 RF645 IRFP245
50| 0.28 | 550 RF6.
120.0] 0.17" | 1000 IRF255 IRFP244
21.0] 0.17 11000
22.0] 0.14 }1000 IRF254 IRFP255
23.0] 0.14 ] 1000,
275V 3. 1. 20 IRFP254
X 1.1 1 IRF627
5] 0.68 | 180 RF237 IRF626
1] 045 |1 RF236 IRF637
3.0! 0.34 | 550 RF247 IRF636
14.0] 0.28 | 550 F246 IRF647 IRFP247
15.0| 0.28 | 550 IRF646
E. 17 00 TRF257 IRFP246
21. .17 00
22. .14 00 IRF256 IRFP257
I 23.0( 0.14 | 1000 IRFP256

(p8nunuo)) puueyd-N
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Package

Maximum Ratings

BVpsgl Ips RD%GI) Eas
M1 (A (@) | (m)| TO-205AF T0-204 TO-251 T0-252 TO-220AB TO-247 T0-218 MO-093 4PINDIP
N-Channel
350V| 03| 50 | 45 IRFD313(R)
04 | 36 |45 IRFD311(R
04 | 25 |100 IRFD323(R) |
05 1.8 [100 IRFD321(R)
145] 5.0 [150] IRFF313(R)
1.35] 36 |150] IRFF311(R)
1.7 | 5. 20 IRF713(R)
20 | 3. 20 IRF711(R)
20 | 25 00 | IRFF323(R)
25 8 00| IRFF321(R)
28 | 25 ]190 IRF723(R)
X 25 | NR IRF323
3, 1.5 | 300] IRFF333(R)
X] 8 |1 IRFU321 IRFR321
331 1.8 [190 IRF721(R)
33| 18 |NR IRF321
3.5 .0 | 300 IRFF331(R)
4, 20 [ NR RFM4N35 RFP4N35
4.5 .5 1300 IRF333(R) RF733(R)
55| 1.0 |300 IRF331(R) RF731(R)
70 | 075 | NR RFM7N35 RFP7N35
0| 08 |520 IRF743(R)
.3 | 0.8 ]520 IRF343(R)
7] 08 |480 IRFP343R
10.0] 055 [520 IRF341(R) IRF741(R)
1.0] 055 480 IRFP341R
120] 05 | NR RFM12N35 RFH12N35
13.0] 04 [700 IRF353(R) .
14.0] 0.4 | 700 IRFP353(R)
50| 03 [700 IRF351(R) IRFP351(R)
16.0] 03 [700
400V| 03 [ 5. 45 IRFD312(R) |
04| 36 | 45 IRFD310(R)
4| 25 (100 IRFD322(R)
0.5 00 IRFD320(R)
A5 & 50| IRFF312(R)
[1.35 50 | IRFF310(R)
7 20 IRF712(R)
2.0 20] IRF710(R)
20| 2 100 | _IRFF322(R)
25 | 1.8 | 100 IRFF320(R)
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Package

Maximum Ratings

L 4

e
Y

(penunuo)) |puueyd-N

BVpsg Ips |R IEAs
M1 (A) ‘(?Sf ) (m)| TO-205AF TO-204 T0-251 TO-252 TO-220AB TO-247 TO-218 MO0-093 4PINDIP
N-Channel
400V[ 26 2 90 IRFU322 IRFR322
(cont) 2. 25 | NR BUZ76A
, . ) IRF722(R)
28| 25 [ NR RF322
0] 18 [ NR BUZ76
0] 1.5 |300] IRFF332(R)
1] 1.8 [190 IRFU320 IRFR320
3] 1. 90 IRF720(R) _
33| 18 | NR RF320
35| 1.0 | 300| IRFF330(R)
40| 20 | NR REM4N40 RFP4N40
45| 15 300 IRF332(R) IRF732(R)
a. 5 | NR BUZ60B
5, 0 [ 300 TRF330(R) IRF730(R)
5, 0 [ NR BUZ60
70 075 | NR RFM7NA0 _ RFPZN40
0| 08 |520 IRF742(R)_
3] 08 | 520 TRF342(R) IRFP342R
7| 08 | 480
.0] 0.55 | 520 TRF340(R) IRF740(R)
0] 0.55 | 480 : IRFP340R
5] 04 | NR BUZ351
20| 05 [ NR RFM12N40 RFH12N40
3.0 04 [700 IRF352(R)
14.0] 04 | 700 IRFP352(R)
5.0 03 | 700 IRF350(R]
16.0]_0.3 | 700 IRFP350(R)
[20.0]_0.25 [ 1200 IRFP362
22.0]_0.25_| 980 IRF362
[23.0] 02 [1200 IRFP360
25.0[ 0. IRF360
450V| 1.4 | 4.0 | 210| IRFF423(R)
6| 3.0 [210] IRFF421(R)
22| 40 [ 210 IRFB23(R)
22| 40 [ NR IRF423
225| 20 [3 IRFF433(R)
25| 30 [210 IRFU421 | IRFR421 IRF821(R) _
25| 30 [ NR IRF421
275] 15 | 300] IRFF431(R)
30| 30 [ NR RFM3N45 RFP3N45
40| 20 | 300 IRF433(R) IRF833(R)
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Package

Maximum Ratings

3

&
Vil

BVpss| Ips |Rpsion)| Eas
V) | (A | (9 | (m)| ToO-205AF TO-204 TO-251 TO-252 TO-220AB TO-247 TO-218 MO-093 4PINDIP
N-Channel
450V [ 45 | 1.5 [300 RF431(R) IRF831(R)
(cont)[ 6.0 | 1.25 | NR RFM6N45 . REP6N45
7.0 | 14 _|510 RF443(R) IRF843(R)
70 | 11 [a IRFP443R
8.0 | 0.85 |510 IRF441(R) IRF841(R)
8.0 | 0.85 | 480 [RFP441R
0.0] 06 [NR RFM10N45 RFH10N45
.01 05 [860 IRF453(R)
20| 05 |860 IRFP453(R)
0] 04 |860 TRF451(R)
4.0 0.4 |860 IRFP451(R)
500V| 1.4 | 4.0 |210] IRFF422(R)
1.6 | 3.0 |210] IRFF420(R)
22 | 40 [210 IRFU422 IRFR422 IRF822(R)
22| 40 |NR IRF422
225 2.0 |300| IRFF432(R)
25 [ 3.0 [210 IRFU420 IRFR420 IRF820(R)
25 30 |[NR 1RF420
275 1.5 |300| IRFF430(R)
30 [ 3.0 [NR RFEM3N50 REP3N50
40 | 2.0 |300 IRF432(R) IRF832(R)
40| 20 [NR BUZ42
45| 15 [300 IRF430(R) IRF830(R)
45| 15 | NR BUZ41A
6.0 | 1.25 | NR RFMBN50 REPGN50
70 | 11 [510 IRF442(R) IRF842(R)
70 | 1.1 [480 IRFP442(R)
80 | 0.85 |510 IRF440(R) IRF840(R)
8.0 | 0.85 |48 IRFP440(R)
83| 08 |NR BUZ45A
9.6 | 06 |[NR BUZ45
10.0] 0. NR REM10N50 RFH10N50
10.0] 0. NR BUZ45B
11.0] 05 |860 IRF452(R)
12.0] 05 |860 IRFP452(R)
13.0] 0.4 |860 IRF450(R)
40 04 860 IRFP450(R)
7.0 0.35 | 960 IRFP462
19.0] 0.35 [1220 IRF462
[20.0] 0.27 | 960 IRFP460
21.0] 0.27_|1200 IRF460
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Package

Maximum Ratings

o

L 4

¥

BV, ] E,
vosd 155 [Pogo]

TO-205AF TO-204 TO-251 TO-252 TO-220AB TO-247 TO-218 MO-093 4PINDIP
N-Channel
600vV] 54| 16 | 570 IRFAC42R IRFBC42R
5.9 6 | 410 IRFPC42R
6.2 2 | 570 IRFAC40R IRFBC40R
6. 12 | 410 IRFPC40R
1000V|_3. 42 1490 IRFPG42
43| 35 |490 IRFPG40
431 3. NR RFP4N100

* More complete ruggedness capability now specified; UIS current vs time in avalanche graph data sheet
i | indicates Developmental Products - N.R. Not Rated for UIS capability - “*QPL Approved Types
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Package

Maximum Ratings

&
Y

BVDSSI Ips |Rosion)| Eas
M ] (A ] (@ | (m)] TO-205AF TO-204 TO-251 TO-252 TO-220AB TO-247 TO-218 MO-093 4 PINDIP
P-Channel
50v [ 80 [ 03 R RFD8P05 RFD8POSSM_| _ RFP8P05
15.0] 0.15 | NR RFD15P05 | RFD15PQ5SM | RFP15P05
30.0] 0.065 | NR RFP30P05 RFG30P05
60.01 0.026 [ NR RFG60PQ5E
60V [ 0.6 | 1.6 [190 IRFD9113
08 | 08 [370 IRFD9123 _
25| 1.9 [190 IRF9513
30| 1.2 [190 IRF9511
35| 0.8 [370] IRFF9123
40 | 06 [370] IRFF9121
50 | 08 [370 IRF9523
55| 04 [