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RCA Power MOSFETs

This DATABOOK contains detailed technical informa-
tion on the broad line of RCA power MOSFET prod-
ucts. These products include standard power MOS-
FETs (the popular RF-series types, the IRF series of
industry replacement types, and JEDEC types), logic-
level power MOSFETs (L2FETs), COMFETs (conduc-
tivity-modulated FETs), power MOSFET chips, and
high-reliability power MOSFETs. Moreover, in recog-
nition of the frequent need for high-speed rectifiers in
power MOSFET switching circuits, descriptive data
on the RCA RUR series of ultra-fast-recovery rectifi-
ers are also included in this DATABOOK.

The DATABOOK is divided into twelve major sections.
The first section includes a complete index to types,
product classification and selection charts, and indus-
try replacement guides. Brief profiles of the various
product categories are then presented followed by a
technical overview that explains key performance
characteristics, manufacturing operations, and quality-
assurance provisions for RCA power MOSFETSs.

Separate data sections provide definitive ratings and
characteristics for each major product category of
devices. Within each section, data pages for individual
devices are included, as nearly as possible, in alpha-
numerical sequence. Because some devices are
grouped together to show similarity of function or
data, some individual types numbers may be out of
sequence. If you don't find the type number that you
are looking for where you expect it to be, check the
Index to Devices.

The DATABOOK also includes dimensional outlines
of the various packages used for RCA power MOS-
FETs and ultra-fast-recovery rectifiers, application
notes on RCA power MOSFETSs, and listings of RCA
sales offices, authorized distributors, and manufactur-
er’s representatives.

Solid
State

Quick Reference Product Guide

Product Profiles

Power MOSFET Technical Overview

Standard Power MOSFETSs

Logic Level Power MOSFETSs (L2FETs)

COMFETs

Power MOSFET Chips

UFR Rectifiers

High Reliability Power MOSFETs

Dimensional Outlines and

Mounting Hardware

Application Notes

RCA Sales Offices, Authorized Distributors,
and Manufacturers Representatives

Somerville, NJ ® Brussels ® Paris ® London
Hamburg ® Sao Paulo ® Hong Kong

L v _
EEEBEEREA



Contents

Page

Quick Reference Product GUIdE . .............iuuitiiitiinittiiteenaeeaaneteeniieeeeieeennneeennes 3
gL Lo (o N 87 ¢ T= S 4

S Te1 =] (o] o ] =T £ AP 6
Industry Replacement GUIAES ... ..ottt ittt ettt 9
Product Profiles .. ... ... e e et e i 13
Standard Power MOSFE TS ...ttt ittt ittt ittt tee e taeeeaneeeneeetanennneeennnonanas 14
Logic-Level Power MOSFETS (L2FETS) . .ovuttniiiiit ettt e i iieeiianenn 16
(10 /| I 18
High-Reliability Power MOSFETS ... ...ttt e ettt e it inaaas 20
POWEE MOSFET CRiPS ot et ittt ittt ettt et et eee ettt eeettneaeaneeeennnnaaeeasseaeonannnns 20
Ultra-Fast-Recovery Rectifiers (RUR-S€rieS) ........oititririniiiieneettiiiineeeeniennnnnaanans 22
Handling Precautions for Power MOSFETS ... ... ittt et 24
Power MOSFET Technical OvervieW .. ...........ouiuuiiiintrtttttttiineeneeetineeoneaeeneeennnns 25
Performance CharaCteristiCs ... ... .cuni ittt e ittt ettt tiieeeateneeeenannnns 26
Manufacturing Operations ........ ..ottt i e e e 32
Quality and Reliability ASSUFANCE ... .. ...ttt i e e 35
Standard Power MOSFETS . ...t e ettt ittt 39
RF Series N-Channel .. ... i ettt et e te ettt enieaeeannenans 40

RF Series P-Channel ... ..ottt ittt ettt e taaeeaeeeenannnnaeaannes 160

S T 1= 192

JE D E C T DB vttt ittt ittt et e e ee et ettt 327
Logic-Level Power MOSFETS (L2FETS) .......couittituniiiiineenteetteniiieeeeaeintnneseeneneeaeanns 367
Lo 0 | = PPNt 401
POWEr MOSFET ChiPS . ..ottt ittt ittt ettt e e eaaeee oo eenannnesseeeannessaenesennnns 407
L0 L o 2 LT o (] =T 459
High-Reliability Power MOSFETS ............ouiiiiiiiiiiiiiiiiiitt ittt nanianaas 469
JAN, JANTX @nd JANT XY Ty P88 o tet ettt e ettt et ettt et eeaeaeaieeeeeennn 471
RCA Added Value SCreeNiNg ... ittt ettt esttannneeaeenneennnnnennss 472
Dimensional Outlines and Mounting Hardware ................c..iuiiiiiiiiineeeernnreerneeeanneenns 475
Application Notes ... ... ... e e 481
RCA Sales Offices, Authorized Distributors, and Manufacturer’s Representatives ....................... 517

When incorporating RCA Solid State Devices in equipment, Information furnished by RCA is believed to be accurate

it is recommended that the designer refer to “Operating and reliable. However, no responsibility is assumed by RCA

Considerations for RCA Solid State Devices,” Form No.  for its use; nor for any infringements of patents or other

1CE-402, available on request from RCA Solid State Division, rights of third parties which may result from its use. No

Box 3200, Somerville, NJ 08876. license is granted by implication or otherwise under any
patent or patent rights of RCA.

Copyright 1986 by RCA Corporation
(All rights reserved under
Pan-American Copyright Convention)

Trademark(s)®Registered
Marca(s) Registrada(s)

Printed in USA/4-86




Quick-Reference Product Guide

Indexto Types ..ot i ettt 4
Selection Charts ............ . ... ittt 6
Industry Replacement Guides ..................... ... ... 9




Quick-Reference Product Guide

RCA Power MOSFET Products

Index to Types

Type Page File Type Page File Type Page File

No. No. No. No. No. No. No. No. No.

2N6755 327 1586 IRF351 252 1826 RCP10N40 402 1697
2N6756 327 1586 IRF352 252 1826 RFH10N45 88 1629
2N6757 331 1587 IRF353 252 1826 RFH10N50 88 1629
2N6758 331 1587 IRF420 257 1571 RFH12N35 104 1630
2N6759 335 1588 IRF421 257 1571 RFH12N40 104 1630
2N6760 335 1588 IRF422 257 1571 RFH25N18 128 1631
2N6761 339 1589 IRF423 257 1571 RFH25N20 128 1631
2N6762 339 1589 IRF430 262 1572 RFH25P08 184 1632
2N6764 343 1590 IRF431 262 1672 RFH25P10 184 1632
2N6766 347 1591 IRF432 262 1572 RFH30N12 136 1633
2N6782 351 1592 IRF433 262 1572 RFH30N15 136 1633
2N6788 356 1593 IRF450 267 1827 RFH35N08 144 1634
2N6796 361 1594 IRF451 267 1827 RFH35N10 144 1634
IRFF110 192 1562 IRF452 267 1827 RFH45N05 152 1635
IRFF111 192 1562 IRF453 267 1827 RFH45N06 152 1635
IRFF112 192 1562 IRF510 272 1673 RFK25N18 132 1500
IRFF113 192 1562 IRF511 272 1573 RFK25N20 132 1500
IRFF120 197 1563 IRF512 272 1573 RFK25P08 188 1516
IRFF121 197 1563 IRF513 272 1573 RFK25P10 188 1516
IRFF122 197 1563 IRF520 277 1574 RFK30N12 140 1455
IRFF123 197 1553 IRF521 277 1574 RFK30N15 140 1455
IRFF130 202 1564 IRF522 277 1574 RFK35N08 148 1499
IRFF131 202 1564 IRF523 277 1574 RFK35N10 148 1499
IRFF132 202 1564 IRF530 282 1575 RFK45N05 156 1498
IRFF133 202 1564 IRF531 282 1575 RFK45N06 156 1498
IRF120 207 1565 IRF532 282 1575 RFL1NO8 40 1385
IRF121 207 1565 IRF533 282 1575 RFL1NO8L 368 1510
IRF122 207 1565 IRF610 287 1576 RFLIN10 40 1385
IRF123 207 1565 IRF611 287 1576 RFLIN10L 368 1510
IRF130 212 1566 IRF612 287 1576 RFL1N12 44 1444
IRF131 212 1566 IRF613 287 1576 RFLIN12L 372 1513
IRF132 212 1566 IRF620 292 1577 RFLIN15 44 1444
IRF133 212 1566 IRF621 292 1577 RFLIN15L 372 1513
IRF150 217 1824 IRF622 292 1577 RFLIN18 48 1442
IRF151 217 1824 IRF623 292 1577 RFLIN18L 376 1511
IRF152 217 1824 IRF630 297 1578 RFL1N20 48 1442
IRF153 217 1824 IRF631 297 1578 RFL1N20L 376 1511
IRF220 222 1567 IRF632 297 1578 RFL1P08 160 1535
IRF221 222 1567 IRF633 297 1578 RFL1P10 160 1535
IRF222 222 1567 IRF641 302 1585 RFL2NO5 56 1497
IRF223 222 1567 IRF643 302 1585 RFL2NOSL 380 1560
IRF230 227 1568 IRF720 307 1579 RFL2N06 56 1497
IRF231 207 1568 IRF721 307 1579 RFL2NO6L 380 1560
IRF232 227 1568 IRF722 307 1579 RFL4N12 64 1462
IRF233 227 1568 IRF723 307 1579 RFL4N15 64 1462
IRF241 232 1584 IRF730 312 1580 RFM3N45 60 1384
IRF243 232 1584 IRF731 312 1580 RFM3N50 60 1384
IRF250 237 1825 IRF732 312 1580 RFM4N35 68 1491
IRF251 237 1825 IRF733 312 1580 RFM4N40 68 1491
IRF252 237 1825 IRF820 317 1581 RFM5P12 164 1463
IRF253 237 1825 IRF821 317 1581 RFM5P15 164 1463
IRF320 242 1569 IRF822 317 1581 RFM6N45 72 1494
IRF321 242 1569 IRF823 317 1581 RFM6N50 72 1494
IRF322 242 1569 IRF830 322 1582 RFM6P08 168 1490
IRF323 242 1569 IRF831 322 1582 RFM6P10 168 1490
IRF330 247 1570 IRF832 322 1582 RFM7N35 76 1536
IRF331 247 1570 IRF833 322 1582 RFM7N40 76 1536
IRF332 247 1570 RCH10N35 402 1697 RFM8N18 80 1447
IRF333 247 1570 RCH10N40 402 1697 RFM8N18L 384 1514
IRF350 252 1826 RCP10N35 402 1697 RFM8N20 80 1447




Quick-Reference Product Guide

RCA Power MOSFET Products

Index to Types
Type Page File Type Page File Type Page File
No. No. No. No. No. No. No. No. No.
RFM8N20L 384 1514 RFP6P10 168 1490 Power Chips
RFM8P08 172 1496 RFP7N35 76 1536
RFM8P10 172 1496 RFP7N40 76 1536 PCF2N05 408 1522
RFM10N12 84 1445 RFP8N18 80 1447 PCF2NO5L 409 1756
RFM10NT2L 388 1559 RFPSN18L 384 1514 PCF2N08 410 1458
RFM10P12 176 1595 RFPBN20 80 1447 PCF2NOSL o 1787
RFM10N15 84 1445 RFPBN20L 384 1514 PCF2P08 2 1750
RFM10N15L 388 1559 RFP8P08 172 1496 PCF2N12 413 1425
RFM10P15 176 1595 RFP8P10 172 1496 POFANT2L 414 1758
RFM10N45 92 1788 RFP10N12 84 1445 PGF2N1S 415 1489
RFM10N50 92 1788 RFP1ON12L 388 1559 PCF2N18L 416 1759
RFM12N08 9 1386 RFP10N15 84 1445 PCF3N45 a7 1460
RFM12N08L 392 1512 RFP1ON15L 388 1559 PCF4N35 418 1755
RFM12N10 9% 1386 RFP10P12 176 1595 PCF5P12 419 1523
RFM12N10L 392 1512 REP10P15 176 1595 POFEN4S5 420 1746
RFM12N18 100 1461 RFP12N08 9 1386 PCF6P08 451 ‘518
RFM12N20 100 1461 RFP12N08L 392 1512 PCF7N35 422 1747
RFM12N35 108 1787 RFP12N10 % 1386 PCF8N18 423 1520
RFM12N40 108 1787 PCF8N18L 424 1760
I R A |- o
RFM12P10 180 1495 RFP12N20 100 1461 PCF10N12 33‘75 ”2f
RFM15N05 112 1478 RFP12P08 180 1495 PCF10NT2L 176
RFM15N05L 396 1558 RFP12P10 180 1495 PCF10P12 428 1752
RFM15N06 112 1478 PCF10N45 429 1525
RFM15NO6L 396 1558 RFP15NO05 12 1478 PCF12N08 430 1457
RFP15NOSL 396 1558 N P pusdd
RFM15N12 116 1443 RFP15N06 112 1478 8L 432 5
RFM15N15 116 1443 RFP15NO6L 396 1558 PCF12P08 151
RFM18N08 120 1446 RFP15N12 116 1443 PCF12N18 433 1521
RFM18N10 120 1446 PCF12N18L 434 1763
RFM25N05 124 1492 e e b PCF12N35 435 1748
RFM25N06 124 1492 RFP18N10 120 1446 PCF‘5ZO5L jgg 1526
RFPIN35 52 1537 RFP25N05 124 1492 PCF15N05 1764
RFP1N40 52 1537 RFP25N06 124 1492 PCF15N12 438 1424
RFP2N08 40 1385 PCF15N12L 439 1765
RFP2NOSL 368 1510 PCF18N08 440 1527
REPEN1O 0 138 Por2Nes 442 17ae
RFP2N10L 368 1510 Ultra-Fast-Rectifiers
RFP2N12 44 1444 PCF25N05L 443 1754
RFP2N12L 372 1513 PCF25N18 444 1528
RFP2N15 44 1444 BYW51-100 460 1413 PCF25P08 445 1753
BYW51-150 460 141 PCF30N12 446 1529
RFP2N15L 372 1513 BYW21-200 460 1412 PCraaNoa Pos 1250
RFP2N18 48 1442 RUR-810 462 1355
RFP2N18L 376 1511 RUR-815 462 1385 PCF45N05 448 1531
RFP2N20 - 48 1442 PCF111 449 1736
RFP2N20L 376 1511 RUR-820 462 1355 PCF121 450 1737
RUR-D810 464 1356 PCF131 451 1738
RFP2P08 160 1535 RUR-D&15 464 1356 Poro o 1739
RFP2P10 160 1585 RUR-D820 464 1356
RFP3N45 60 1384 RUR-D1610 466 1383 PCF221 453 1740
RFP3N50 60 1384 PCF231 454 1741
RFP4NO5 56 1497 RUR-D1615 422 1383 PCF321 455 1742
RUR-D1620 4 1383
RFP4NO5L 380 1560 PCF331 e o
RFP4NO6 56 1497 PCF421 57
RFP4NO6L 380 1560 PCF431 458 1745
RFP4N35 68 1491
RFP4N40 68 1491
RFP5P12 164 1463
RFP5P15 164 1463
RFP6N45 72 1494
RFP6N50 72 1494
RFP6POS 168 1490




Quick Reference Product Guide

Selection Charts

Standard Power MOSFETs — N-Channel

RCA o |Vpss | Po | foson) |Page | File RCA lo |Voss | Po |foscon) |Page | File
TYPE PKG [(A)| (V) | (W) |OHMS | No. | No. TYPE PKG (A)| (V) | (W) | OHMS | No. | No.
50V — 60V 120V — 150V

RFL2NO05 TO-205 2| 50 | 833 0.75| 56]|1497 RFLIN12 TO-205 11120 | 833| 1.90| 441444
RFP4N05 TO-220 4] 50 25 0.60| 56| 1497 RFP2N12 TO-220 2| 120 25| 1.75| 44|1444
RFM15N05 | TO-204 | 15| 50 75| 0.14| 1121478 RFL4N12 TO-205 4] 120 | 8.33| 040| 641462
RFP15NO5 | TO-220 | 15| 50 60| 0.14( 112} 1478 RFM10N12 | TO-204 | 10| 120 75 0.30| 84(1445
RFM25NO5 | TO-204 ['25| 50 | 100| 0.07 | 124 1492 RFP1ON12 | TO-220 | 10| 120 60 0.30| 841445
RFP25N05 | TO-220 | 25| 50 75| 0.07| 1241492 RFM15N12 | TO-204 | 15| 120 | 100 0.15| 116 1443
RFH45N05 | TO-218 | 45| 50 | 150| 0.04| 1521635 RFP15N12 | TO-220 | 15| 120 75| 015 1161443
RFK45N05 | TO-204 | 45| 50 | 150| 0.04| 156 1498 RFH30N12 | TO-218 | 30| 120 | 150| 0.075| 1361633
RFL2NO06 TO-205 2| 60 | 833 0.75| 56]1497 RFK30N12 | TO-204 | 30| 120 | 120| 0.075| 140 1455
IRFF113 TO-205 3| 60 15| 0.80| 1921562 RFLIN15 TO-205 11150 | 833 190| 441444
IRF513 TO-220 | 35| 60 20( 0.80| 272|1573 IRF613 TO-220 2| 150 20| 240| 2871576
IRFF111 TO-205 |35 60 151 0.60| 1921562 RFP2N15 TO-220 21150 25( 1.75| 441444
IRF511 TO-220 4| 60 20| 0.60| 2721573 IRF611 TO-220 | 25| 150 20| 1.50| 2871576
RFP4N06 TO-220 4| 60 25| 0.60| 561497 RFL4N15 TO-205 41150 | 833| 040| 641462
IRFF123 TO-205 5| 60 20| 0.40| 1971563 IRF223 TO-204 4| 150 40| 1.20| 2221567
IRFF121 TO-205 6| 60 20| 030 1971563 IRF623 TO-220 4| 150 40( 1.20| 292| 1577
IRF123 TO-204 7| 60 40| 0.40| 2071565 IRF221 TO-204 5| 150 40| 080} 2221567
IRF523 TO-220 7| 60 40| 0.40| 277 {1574 IRF621 TO-220 5| 150 40| 0.80| 2921577
IRFF133 TO-205 7| 60 251 0.25| 2021564 IRF233 TO-204 8| 150 75| 0.60| 2271568
IRF121 TO-204 8| 60 40( 030 207 | 1565 IRF633 TO-220 8| 150 75| 0.60| 297 | 1578
IRF521 TO-220 8| 60 40| 0.30| 2771574 IRF231 TO-204 91| 150 75| 0.40| 2271568
IRFF131 TO-205 8| 60 25| 0.18| 202 | 1564 |RF631 TO-220 91 150 75| 0.40| 2971578
IRF133 TO-204 | 12| 60 75| 0.25| 2121566 RFM10N15 | TO-204 | 10| 150 75| 0.30| 84|1445
IRF533 TO-220 | 12| 60 75| 0.25| 2821575 RFP1ON15 | TO-220 | 10| 150 60| 0.30| 84]|1445
IRF131 TO-204 | 14| 60 75| 0.18| 2121566 RFM15N15 | TO-204 | 15( 150 | 100| 0.15| 116 1443
IRF531 TO-220 | 14| 60 75| 0.18| 2821575 RFP15N15 | TO-220 | 15| 150 75| 015 1161443
RFM15N06 | TO-204 | 15| 60 75| 0.14| 112[1478 IRF243 TO-204 | 16| 150 75| 0.22| 2321584
RFP15N06 | TO-220 | 15| 60 60| 0.14| 112|1478 IRF643 TO-220 | 16| 150 | 125| 0.22| 302| 1585
RFM25N06 | TO-204 | 25| 60 | 100| 0.07| 124] 1492 IRF241 TO-204 | 18 150 75| 0.18] 232} 1584
RFP25N06 | TO-220 | 25| 60 75| 007 1241492 IRF641 TO-220 | 18| 150 | 125| 0.18| 3021585
IRF153 TO-204 | 33| 60 | 150| 0.08| 2171824 IRF253 TO-204 | 25| 150 | 150| 0.12| 2371825
IRF151 TO-204 | 40| 60 | 150| 0.055| 217 | 1824 IRF251 TO-204 | 30| 150 | 150 0.085| 237 | 1825
RFH45N06 | TO-218 | 451 60 | 150| 0.04| 1521635 RFH30N15 | TO-218 | 30| 150 | 150| 0.075| 136 | 1633
RFK45N06 | TO-204 | 45| 60 | 150| 0.04| 156 | 1498 RFK30N15 | TO-204 | 30| 150 | 120| 0.075| 140] 1455
80V — 100V 180V — 350V

RFL1NO8 TO-205 1| 80 | 833] 1.20| 401385 RFL1N18 TO-205 1(180 | 8.33| 3.65| 48]|1442
RFP2NO08 TO-220 2| 80 25| 1.05| 40| 1385 RFP2N18 TO-220 21180 25| 3.50| 48|1442
RFM12N08 | TO-204 | 12| 80 75 020| 96| 1386 RFM8N18 TO-204 8| 180 75| 0.50| 80| 1447
RFP12N0O8 | TO-220 | 12| 80 60| 020 96]|1386 RFP8N18 TO-220 8| 180 60| 050 80| 1447
RFM18N08 | TO-204 | 18| 80 | 100| 0.10| 120| 1446 RFM12N18 | TO-204 | 12} 180 | 100| 0.25| 100 1461
RFP18N08 | TO-220 | 18| 80 75| 0.10| 120 1446 RFP12N18 | TO-220 | 12| 180 75| 0.25] 100 | 1461
RFH35N08 | TO-218 | 35| 80 | 150 0.055| 144 | 1634 RFH25N18 | TO-218 | 25| 180 | 150| 0.15| 128 1631
RFK35N08 | TO-204 | 35| 80 | 150| 0.055| 1481499 RFK25N18 | TO-204 | 25| 180 | 150 0.15| 132} 1500
RFL1N10 TO-205 11100 | 833| 1.20| 401385 RFL1N20 TO-205 11200 | 833| 365 48]|1442
RFP2N10 TO-220 2| 100 25| 1.05| 401385 IRF612 TO-220 2| 200 20| 240| 287 | 1576
IRFF112 TO-205 3| 100 15| 080 192 (1562 RFP2N20 TO-220 2| 200 25| 3.50| 48| 1442
IRF512 TO-220 |3.5( 100 20| 0.80| 272|1573 IRF610 TO-220 | 25| 200 20f 1.50| 2871576
IRFF110 TO-205 |3.5| 100 15| 0.60| 1921562 IRF222 TO-204 4| 200 40 1.20| 2221567
IRF510 TO-220 4100 20| 0.60| 272(1573 IRF622 TO-220 41 200 40( 1.20( 2921577
IRFF122 TO-205 5| 100 20| 0.40| 1971563 IRF220 TO-204 5| 200 40| 0.80| 2221567
IRFF120 TO-205 6] 100 20| 0.30| 197 1563 IRF620 TO-220 5| 200 40| 080 2921577
IRF122 TO-204 71100 40| 0.40| 207 | 1565 IRF232 TO-204 8| 200 75| 0.60| 2271568
IRF522 TO-220 71100 40| 040 277|1574 IRF632 TO-220 8| 200 75| 060 2971578
IRFF132 TO-205 71100 25| 0.25| 202 1564 RFM8N20 TO-204 8] 200 75| 050| 80| 1447
IRF120 TO-204 8| 100 40| 0.30| 207 |1565 RFP8N20 TO-220 8| 200 60| 050| 80| 1447
IRF520 TO-220 81| 100 40| 0.30| 2771574 IRF230 TO-204 9| 200 75| 0.40| 2271568
IRFF130 TO-205 8| 100 25| 0.18| 2021564 IRF630 TO-220 9| 200 75| 0.40| 297|1578
IRF132 TO-204 | 12| 100 75| 0.25| 2121566 RFM12N20 | TO-204 | 12| 200 | 100 025 100| 1461
IRF532 TO-220 | 12| 100 75| 025| 961575 RFP12N20 | TO-220 | 12| 200 75| 0.25| 100 | 1461
RFM12N10 [ TO-220 | 12| 100 75| 0.20| 2821386 IRF252 TO-204 | 25| 200 | 150| 0.12| 2371825
RFP12N10 | TO-220 | 12 100 60 020 961386 RFH25N20 | TO-218 | 25| 200 | 150| 0.15| 128 1631
IRF130 TO-204 | 14| 100 75| 0.18| 2121566 RFK25N20 | TO-204 | 25| 200 | 150| 0.15| 132 1500
IRF530 TO-220 | 14| 100 75 0.18 2821575 IRF250 TO-204 | 30(200 | 150( 0.085| 2371825
RFM18N10 | TO-204 | 18| 100 | 100| 0.10| 120 1446 RFP1N35 TO-220 11| 350 25| 9.00| 52|1537
RFP18N10 | TO-220 | 18] 100 75| 0.10| 120 1446 IRF323 TO-204 | 25| 350 40 250 2421569
IRF152 TO-204 | 33| 100 | 150| 0.08| 2171824 IRF723 TO-220 | 25| 350 40| 250 3071579
RFH35N10 | TO-218 | 35| 100 [ 150| 0.055| 1441634 IRF321 TO-204 31350 40( 1.80| 242 1569
RFK35N10 | TO-204 | 35| 100 [ 150| 0.055( 1481499 IRF721 TO-220 31350 40| 1.80{ 3071579
IRF150 TO-204 | 40| 100 | 150] 0.055| 2171824 RFM4N35 TO-204 41350 75| 1.50| 68] 1491




Quick Reference Product Guide

Selection Charts

Standard Power MOSFETs — N-Channel

RCA Io | Voss | Pp |fpson) |Page | File RCA I, | Voss | Po |rpsion) |Page | File
TYPE PKG (A)| (V) | (W) | OHMS | No. | No. TYPE PKG @] ) | W) | oHMS | Ne. | No.
180V — 350V 50V — 100V
RFP4N35 TO-220 41350 | 60] 150] 68]1491 2N6788 TO-205 6] 100 | 20| 0.30] 356 | 1593
IRF333 TO-204 [45(350 | 75| 1.50| 2471570 2N6796 TO-205 8100 | 25| o0.18] 361 | 1594
IRF733 TO-220 |45|350 | 75| 1.50| 3121580 2N6756 TO-204 | 14| 100 | 75| 0.18] 327 | 1586
IRF331 TO-204 |55|350 | 75| 1.00| 2471570 2N6764 TO-204 | 38| 100 | 150| 0.055| 343 | 1590
IRF731 TO-220 |55|350 | 75| 1.00| 312|1580 2N6757 TO-204 8150 | 75| 060 331 | 1587
RFM7N35 | TO-204 701350 | 100| 075| 761536 200V — 500V
RFP7N35 TO-220 71350 | 75| 075| 761536
RFH12N35 | TO-218 | 12| 350 | 150| 0.38| 104 | 1630 2N6758 TO-204 ) 91200 | 75| 040 331 | 1587
RFM12N35 | TO-204 | 12350 | 150| 0.38| 108] 1515 2N6766 TO-204 | 30| 200 | 150 0085 347 | 1591
IRF353 TO-204 | 13| 350 | 150| 0.4| 2521826 2N6759 TO-204 1451350 | 75| 150 335 | 1588
\RF351 T0-204 | 15| 350 | 150 03| 2521826 2N6760 TO-204 |55|400 | 75| 1.00| 335 | 1588
2N6761 TO-204 4]450 | 75| 200 339 | 1589
400V — 500V 2N6762 TO-204 |45(500 | 75| 1.50] 339 | 1589
RFP1N40 TO-220 1| 400 | 25| 900| 52|1537
IRF322 TO-204 |25|400 | 40| 250| 2421569
IRF722 TO-220 |25|400 | 40| 250| 3071579 Standard Power MOSFETs — P-Channel
IRF320 TO-204 31400 | 40| 1.80| 242] 1569
IRF720 TO-220 3| 400 | 40| 1.80| 307] 1579 RCA I | Voss | Po | foswon) |Page | File
RFM4N40 | TO-204 4| 400 | 75| 150| 681491 TYPE PKG [(A)| (V) |(W) | OHMS | No. | No.
RFP4N40 TO-220 4)400 | 60| 150| 681491 30V — 100V
IRF332 TO-204 [45|400 | 75| 1.50| 2471570
IRF732 TO-220 | 4.5 400 75| 1.50| 3121580 RFL1P08 TO-205 1| 80 | 833 315| 160 | 1535
IRF330 TO-204 | 5.5 400 75| 1.00| 2471570 RFP2P08 TO-220 2] 8 25| 3.00| 160 | 1535
IRF730 TO-220 |5.5] 400 75| 1.00| 3121580 RFM6P08 TO-204 6| 80 60| 0.60| 168 | 1490
RFM7N40 TO-204 7|400 | 100| 0.75| 76]1536 RFP6P08 T0-220 6| 80 60| 0.60| 168 | 1490
RFP7N40 TO-220 7| 400 75 0.75 76 | 1536 RFM8P08 TO-204 8{ 80 100 0.40| 172 | 1496
RFH12N40 | TO-218 | 12| 400 | 150| 0.38]| 1041630 RFP8P08 T0-220 8| 80 75 040 172 | 1496
RFM12N40 | TO-204 12| 400 150 0.38| 1081515 RFM12P08 TO-204 12| 80 100 0.30| 180 | 1495
IRF352 TO-204 13| 400 150 04| 2521|1826 RFP12P08 TO-220 12| 80 75 0.30| 180 | 1495
IRF350 TO-204 15| 400 150 03| 252 1826 RFH25P08 TO-218 25| 80 150 0.15| 184 | 1632
IRF423 TO-204 2| 450 40 4.00| 2571571 RFK25P08 TO-204 25| 80 150 0.15| 188 | 1516
IRF823 TO-220 2| 450 40 4.00| 3171581 RFL1P10 TO-205 1} 100 | 8.33 3.15| 160 | 1535
IRF421 TO-204 |25 450 40| 3.00| 2571571 RFP2P10 T0-220 2| 100 25( 3.00| 160 | 1535
IRF821 TO-220 |25 450 40( 3.00| 3171581 RFM6P10 T0-204 61 100 60 060 168 | 1490
RFM3N45 TO-204 3| 450 75 250 60| 1384 RFP6P10 TO-220 6| 100 60 0.60 | 168 | 1490
RFP3N45 TO-220 3| 450 60 2.50 60 | 1384 RFM8P10 TO-204 8| 100 100 0.40 | 172 | 1496
IRF433 TO-204 4| 450 75 2.00| 26211572 RFP8P10 TO-220 €| 100 75 0.40| 172 | 1496
IRF833 TO-220 4| 450 75 2.00| 3221582 RFM12P10 TO-204 12 | 100 100 0.30| 180 | 1495
IRF431 TO-204 | 45 450 75 1.50| 262| 1572 RFP12P10 TO-220 12| 100 75 0.30| 180 | 1495
IRF831 TO-220 |45/ 450 75 150| 322 1582 RFH25P10 TO-218 25| 100 150 0.15) 184 | 1632
RFMBN45 TO-204 6| 450 100 1.25 72| 1494 RFK25P10 TO-204 25| 100 150 0.15| 188 [ 1516
RFP6N45 TO-220 6450 | 75| 1.25| 721494 120V — 150V
e | T | 0|0 | 2| %8| Bl eeweee [Tows | o[ | @[ 1o [
§ p RFP5P12 TO-220 50120 | 60| 1.00| 164 | 1463
IRF453 TO-204 | 12| 450 | 150 05| 2671827
RFM10P12 | TO-204 | 10| 120 | 100| o050| 176 | 1595
IRF451 TO-204 | 13| 450 | 150 0.4| 2671827 ’ P
IRF422 TO-204 | 2|500 | 40| 400 2571571 REPIOPI2 | TO-220 ) 101120 1 751 0.50) 176 ) 1595
IRF822 T0-220 | 2[500 | 40| 400| 3171581 FMSP1S | TO-204 | 51150 | 601 1001 164 | 1463
IRF420 TO-204 |25(500 | 40| 300| 2571571 REPOPIS | TO-220 | 51150 | 601 1.00 164 | 1463
RFM10P15 | TO-204 | 10| 150 | 100| 050 176 | 1595
IRF820 TO-220 125)500 | 40| 300 3171581 RFP10P15 | TO220 | 10| 150 | 75| o050 176 | 1595
RFM3N50 | TO-204 3500 | 75| 250| 60|1384 L :
RFP3N50 TO-220 3(500 | 60| 250 60[1384
IRF432 TO-204 4500 | 75| 200| 2621572 2
IRF832 To220 | 4|500 | 75| 200| 322] 1582 L'FETs — N-Channel Types
IRF430 TO-204 [45[500 | 75| 1.50| 2621572 N
IRF830 TO-220 |45|500 | 75| 150| 322| 1582 .Flff,::E PKG ('A°) V('\’,S)S &';) Sl Pﬁge ';'('f
RFMBN50 | TO-204 6500 | 100| 1.25| 72|1494 . -
RFP6NS50 TO-220 6500 | 75| 1.25| 72|14904 50V — 100V
RFH1ON50 | TO-218 | 10{ 500 | 150| 0.60| 88|1629
RFM1ON50 | TO-204 | 10|-500 | 150| 0.60| 921493 E,Elgimgg'[ $8_§§§ i 28 822 8:;3 238 }228
IRF452 TO-204 | 12500 | 150\ 05 2671827 RFMI5NOSL | TO-204 | 15| 50 | 75| 0.14| 396 | 1558
IRF450 TO-204 | 13]500 | 150] 04] 2671827 RFP15NOSL | TO-220 | 15| 50 | 60| 0.14| 396 | 1558
RFL2NOBL | TO-205 2| 60 | 833| 0.75] 380 | 1560
RFP4NOBL | TO-220 4| 60 | 25| 060|380 | 1560
JEDEC Types RFM15NOBL | TO-204 | 15| 60 | 75| 0.14| 396 | 1558
- RFP15NO6L | TO-220 | 15| 60 | 60| 0.14| 396 | 1558
e ke @] G| on |G e | R RFLINOBL | TO-205 | 1| 80 | 833| 1.20| 368 | 1510
RFP2NOSL | TO-220 2| 80 | 25| 1.05| 368 | 1510
60V — 150V RFM12NOSL | TO-204 | 12| 80 | 75| 0.20] 392 |1512
2N6755 TO-204 12| 60 75 0.25| 327 | 1586 RFP12NO8L | TO-220 12| 80 60 0.20| 392 | 1512
INB782 TO-205 35| 100 15 0.60| 351 | 1592 RFLTN10L TO-205 11100 | 833 1.20| 368 | 1510




Quick Reference Product Guide

Selection Charts

L?FETs — N-Channel Types

RCA I, | Voss | Po |rpscon) |Page | File

TYPE PKG A)| (V) | (W) OHMg No. | No.

50V — 100V

RFP2N10L | TO-220 2| 100 25| 1.05| 368 | 1510
RFM12N10L | TO-204 | 12| 100 75| 0.20| 392 | 1512
RFP12N10L | TO-220 | 12| 100 60| 0.20] 392 | 1512
120V — 200V

RFLIN12L | TO-205 1] 120 [ 833 1.90| 372 | 1513
RFP2N12L | TO-220 2| 120 25| 175|372 | 1513
RFM10N12L | TO-204 | 10| 120 75| 0.30| 388 | 1559
RFP10ON12L | TO-220 | 10 120 60| 0.30f 388 | 1559
RFLIN15L | TO-205 11150 | 833| 1.90{ 372 {1513
RFP2N15L | TO-220 2| 150 25| 175|372 | 1513
RFM10ON15L | TO-204 | 10| 150 75| 0.30| 388 | 1559
RFP1ON15L | TO-220 | 10 150 60| 0.30( 388 | 1559
RFLIN18L | TO-205 1180 | 833 3.65( 376 | 1511
RFP2N18L | TO-220 2| 180 25| 350|376 | 1511
RFM8N18L | TO-204 8| 180 75] 050 384 | 1514
RFP8N18L | TO-220 8| 180 60| 050 384 | 1514
RFLIN20L | TO-205 1200 | 833 365|376 | 1511
RFP2N20L | TO-220 2| 200 25| 350|376 | 1511
RFM8N20L | TO-204 8| 200 75| 050| 384 | 1514
RFP8N20L | TO-220 8| 200 60| 050 384 | 1514

Conductivity-Modulated Field-Effect
Transistors — COMFETS

RCA Io | Voss | Po |Vosion) |Page | File
TYPE PKG [(A)| (V) |(W) | (V) | No. | No.
350V — 400V

RCH1ON35 | TO-218 | 10350 | 75| 270 402 | 1697
RCP10N35 | TO-220 | 10| 350 | 60| 270|402 | 1697
RCH10N40 | TO-218 | 10| 400 | 75| 270 402 | 1697
RCP1ON40 | TO-220 | 10400 | 60| 2.70| 402 | 1697
Ultra-Fast — Recovery Rectifiers

RCA Page | File
TYPE PKG [ Varm | Circuit| No. | No.
BYWS51-100 | TO-220 8 100 D | 460 | 1412
RUR-810 TO-220 8 100 s | 462 [ 1355
RUR-D810 | TO-220 8 100 D | 464 | 1356
RUR-D1610 | TO-204 16 100 D | 466 | 1383
BYWS51-150 | TO-220 8 150 D | 460 | 1412
RUR-815 TC-220 8 150 S | 462 {1355
RUR-D815 | TO-220 8 150 D | 464 |1356
RUR-D1615 | TO-204 16 150 D | 466 |1383
BYWS51-200 | TO-220 8 200 D | 460 | 1412
RUR-820 TO-220 8 200 S | 462 1355
RUR-D820 | TO-220 8 200 D | 464 |1356
RUR-D1620 | TO-204 16 200 D | 466 | 1383

S = Single diode circuit

D = Dual common cathode
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Industry Replacement Guide

Power MOSFETs
Industry RCA Industry RCA Industry RCA Industry RCA
Type Type Type Type Type Type Type Type
2N6659 RFL1N0O8 BUZ63D RFM7N40 D88FL2 RFH35N06 IRF452 IRF452
2N6660 RFLIN12 BUZ71A RFP15N05 D88FM1 RFH30N12 IRF453 IRF453
2N6661 RFLIN12 D84CK1 RFP15N05 D88FM2 RFH30N15 IRF510 IRF510
2N6755 2N6755 D84CK2 RFP15N06 IRF120 IRF120 IRF511 IRF511
2N6756 2N6756 D84CL1 RFP12N08 IRF121 IRF121 IRF512 IRF512
2NB757 2N6757 D84CL2 RFP12N10 IRF122 IRF122 IRF513 IRF513
2N6758 2N6758 D84CM1 RFP8N18 IRF123 IRF123 IRF520 IRF520
2N6759 2N6759 D84CM2 RFP8N18 IRF130 IRF130 IRF521 IRF521
2N6760 2N6760 D84CN1 RFP8N18 IRF131 IRF131 IRF522 IRF522
2N6761 2N6761 D84CN2 RFP8N20 IRF132 IRF132 IRF523 IRF523
2N6762 2N6762 D84CQ1 RFP4N35 IRF133 IRF133 IRF530 IRF530
2N6763 RFK45N06 D84CQ2 RFP4N40 IRF140 RFM18N10 IRF531 IRF531
2N6764 2N6764 D84CR1 RFP3N45 IRF141 RFM25N06 IRF532 IRF532
2N6765 RFM15N15 D84CR2 RFP3N50 IRF142 RFM18N10 IRF533 IRF533
2N6766 2N6766 D84DK1 RFP15N05 IRF143 RFM25N06 IRF540 RFP18N10
2N6782 2N6782 D84DK2 RFP15N06 IRF150 IRF150 IRF541 RFP25N06
2N6788 2N6788 D84DL1 RFP18N08 IRF151 IRF151 IRF542 RFP18N10
2N6796 2N6796 D84DL2 RFP18N10 IRF152 IRF152 IRF543 RFP25N06
2N6829 RFM12N10 D84DM1 RFP10ON12 IRF153 IRF153 IRF610 IRF610
2N6830 RFM12N08 D84DM2 RFP10N15 IRF220 IRF220 IRF611 IRF611
BUZ10B RFP15N05 D84DN1 RFP12N18 IRF221 IRF221 IRF612 IRF612
BUZ14 RFK45N05 D84DN2 RFP12N20 IRF222 IRF222 IRF613 IRF613
BUZ14A RFK45N05 D84DQ1 RFP7N35 IRF223 IRF223 IRF620 IRF620
BUZ14B RFM25N05 D84DQ2 RFP7N40 IRF230 IRF230 IRF621 IRF621
BUZ14C RFM15N05 D84DR1 RFP6N45 IRF231 IRF231 IRF622 IRF622
BUZ14D RFM15N05 D84DR2 RFPEN50 IRF232 IRF232 IRF623 IRF623
BUZ20 RFP12N10 D84EK1 RFP25N05 IRF233 IRF233 IRF630 IRF630
BUZ20A RFP12N10 DB84EK2 RFP25N06 IRF240 RFM12N20 IRF631 IRF631
BUZ20B RFP12N10 D84EM1 RFP15N12 IRF241 IRF241 IRF632 IRF632
BUZ23 RFM12N10 D84EM2 RFP15N15 IRF242 RFM12N20 IRF633 IRF633
BUZ23A RFM15N12 D86DK1 RFM15N05 IRF243 IRF243 IRF640 RFP12N20
BUZ23B RFM10N12 D86DK2 RFM15N06 IRF250 IRF250 IRF641 IRF641
BUZ24B RFK30N12 D86DL1 RFM18N08 IRF251 IRF251 IRF642 RFP12N20
BUZ30 RFP8N20 D86DL2 RFM18N10 IRF252 IRF252 IRF643 IRF643
BUZ32 RFP12N20 D86DM1 RFM10N12 IRF253 IRF253 IRF710 RFP4N40
BUZ32A RFP10N15 D86DM2 RFM10N15 IRF320 IRF320 IRF711 RFP4N35
BUZ32B RFP8N20 D86DN1 RFM12N18 IRF321 IRF321 IRF712 RFP4N40
BUZ32C RFP8N18 D86DN2 RFM12N20 IRF322 IRF322 IRF713 RFP4N35
BUZ33 RFM8N20 D86DQ1 RFM7N35 IRF323 IRF323 IRF720 IRF720
BUZ33A RFM8N20 D86DQ2 RFM7N40 IRF330 IRF330 IRF721 IRF721
BUZ33B RFM10N15 D86DR1 RFM6N45 IRF331 IRF331 IRF722 IRF722
BUZ35, RFM12N20 D86DR2 RFM6N50 IRF332 IRF332 IRF723 IRF723
BUZ35A RFM10N15 D86EK1 RFM25N05 IRF333 IRF333 IRF730 IRF730
BUZ41A RFP6N50 DB6EK2 RFM25N06 IRF340 RFM12N40 IRF731 IRF731
BUZ41B RFP6N45 D86EL1 RFM35N08 IRF341 RFM12N35 IRF732 IRF732
BUZ42 RFP6N50 D86EL2 RFM35N10 IRF342 RFM7N40 IRF733 IRF733
BUZ42A RFP6N45 D8GEM1 RFM15N12 IRF343 RFM7N35 IRF742 RFP7N40
BUZ42B RFP3N50 D86EM2 RFM15N15 IRF350 IRF350 IRF743 RFP7N35
BUZ42C RFP3N45 D86EN1 RFK25N18 IRF351 IRF351 IRF820 IRF820
BUZ42D RFP3N50 D8BEN2 RFK25N20 IRF352 IRF352 IRF821 IRF821
BUZ44A RFM6N50 D8BEQ1 RFM12N35 IRF353 IRF353 IRF822 IRF822
BUZ44B RFMBN45 D86EQ2 RFM12N40 IRF420 IRF420 IRF823 IRF823
BUZ45A RFM10N50 D86ER1 RFM10N45 IRF421 IRF421 IRF830 IRF830
BUZ46 RFMBNS50 D86ER2 RFM10N50 IRF422 IRF422 IRF831 IRF831
BUZ46A RFM6N45 D86FK1 RFK45N05 IRF423 IRF423 IRF832 IRF832
BUZ46B RFM3N50 D86FK2 RFK45N06 IRF430 IRF430 IRF833 IRF833
BUZ60 RFP7N40 D86FLA1 RFK35N08 IRF431 IRF431 IRF9130 RFM12P10
BUZ60A RFP7N35 D86FL2 RFK35N10 IRF432 IRF432 IRF9131 RFM12P08
BUZ60B RFP7N40 D86FM1 RFK30N12 IRF433 IRF433 IRF9132 RFM8P10
BUZ60C RFP7N35 D86FM2 RFK30N15 IRF440 RFM10N50 IRF9133 RFM8P08
BUZ60D RFP7N40 D86FQ1 RFM12N35 IRF441 RFM10N45 IRF9231 RFM10P15
BUZ63 RFM7N40 D86FQ2 RFM12N40 IRF442 RFM6N50 IRF9233 RFM5P15
BUZ63A RFM7N35 D88FK1 RFH45N05 IRF443 RFM6N45 IRF9510 RFP5P12
BUZ63B RFM7N40 D88FK2 RFH45N06 IRF450 IRF450 IRF9511 RFP5N12
BUZ63C RFM7N35 D88FL1 RFH35N05 IRF451 IRF451 IRF9512 RFP5P12
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Industry Replacement Guide |

Power MOSFETs
Industry RCA Industry RCA Industry RCA Industry RCA
Type Type Type Type Type Type Type Type
IRF9513 RFP5P12 MTM15N05 RFM15N05 VNO10N2 RFLIN12 ZVNO210L  RFP2NO08
IRF9520 RFP6P10 MTM15N06  RFM15N06 VNO104N5  RFP2N12 ZVN0O214B  RFLIN15
IRF9521 RFP6P08 MTM15N12  RFM15N12 VNO106N2  RFL1N12 ZVNO214L  RFP2N15
IRF9522 RFP6P10 MTM15N15 RFM15N15 VNO106N5  RFP2N12 ZVN0216B  RFLIN18
IRF9523 RFP6P08 MTM20NO8 RFM18N08 VNO108N2  RFLIN12 ZVNO216L  RFP2N18
IRF9530 RFP12P10 MTM20N10  RFM18N10 VNO108N5  RFP2N12 ZVN0220B  RFL1N20
IRF9531 RFP12P08 MTM25N05 RFM25N05 VNO109N2  RFL1N12 ZVN0220L  RFP2N20
IRF9532 RFP8P10 MTM25N06  RFM25N06 VNO109N5  RFP2N12 ZVNO330L  RFP3N45
IRF9533 RFP8P08 MTP1N45  RFP3N45 VNO204N2  RFL1NO8 ZVNO330M  RFM3N45
IRF9611 RFP5P15 MTPiN50  RFP3N50 VNO0204N5  RFP2N08 ZVNO335L  RFP3N45
IRF9613 RFP5P15 MTP2N35  RFP4N35 VNO206N2  RFL1NO8 ZVN0335M  RFM3N45
IRF9621 RFP5P15 MTP2N40  RFP4N40 VNO206N5  RFP2N08 ZVN0340L  RFP3N45
IRF9623 RFP5P15 MTP2N45  RFP3N45 VNO208N2  RFL1NO8 ZVNO340M  RFM3N45
IRF9631 RFP10P15 MTP2N50  RFP3N50 VNO208N5  RFP2N08 ZVNO345L  RFP3N45
IRF9633 RFP5P15 MTP3N35  RFP4N35 VNO209N2  RFLIN10 ZVN0345M  RFM3N50
IRFF110 IRFF110 MTP3N40  RFP4N40 VNO209N5  RFP2N10 ZVN0O350L  RFP3N50
IRFF111 IRFF111 MTP4N45  RFP6N45 VNO330N1  RFM3N45 ZVNO350M  RFM3N50
IRFF112 IRFF112 MTP4N50  RFP6N50 VNO330N5  RFP3N45 ZVN1104L  RFP10N12
IRFF113 IRFF113 MTP5N18  RFP8N18 VNO335N1  RFM3N45 ZVN1104M  RFM10N12
IRFF120 IRFF120 MTP5N20  RFP8N20 VNO335N5  RFP3N45 ZVN1106L  RFP10N12
IRFF121 IRFF121 MTP5N35  RFP7N35 VNO340N1  RFM3N45 ZVN1106M  RFM10N12
IRFF122 IRFF122 MTP5N40  RFP7N40 VNO340N5  RFP3N45 ZVN1108L  RFP10N12
IRFF123 IRFF123 MTP7N12  RFP8N18 VNO345N1  RFM3N45 ZVN1108M  RFM10N12
MTH8N35  RFH12N35 MTP7N15  RFP8N18 VNO345N5  RFP3N45 ZVN1109L  RFP10N12
MTH8N40  RFH12N40 MTP7N18  RFP8N18 VN1204N1  RFM10N12 ZVN1109M  RFM10ON12
MTH15N18  RFH25N18 MTP7N20  RFP8N20 VN1204N5  RFP10N12 ZVN1110B  RFLIN12
MTH15N20  RFH25N20 MTP8NO8  RFP8N18 VN1206N1  RFM10N12 ZVN1110L  RFP2N12
MTH20N12  RFH30N12 MTP8N10  RFP8N18 VN1206N5  RFP10N12 ZUN1114B  RFLIN15
MTH20N15  RFH30N15 MTP8N12  RFP10N12 VN1208N1  RFM10N12 ZVN1114L  RFP2N15
MTH25N08  RFH35N08 MTP8N15  RFP10N15 VN1208N5  RFP10N12 ZVUN1116B  RFL1N18
MTH25N10  RFH35N10 MTP8N18  RFP8N18 VN1209N1  RFM10N12 ZVUN1116L  RFP2N18
MTH35N05  RFH45N05 MTP8N20  RFP8N20 VN1209N5  RFP10N12 ZVN1120B  RFL1N20
MTH35N06  RFH45N06 MTP10NO5  RFP15N05 ZVNO1A2B  RFL1NO8 ZVN1120L  RFP2N20
MTM2N45  RFM3N45 MTP10NO6  RFP15N06 ZVNO1A2L  RFP2N08 ZVN1204L  RFP10N12
MTM2N50  RFM3N50 MTP10NO8  RFP12NO08 ZVNO1A3B  RFL1NO08 ZVN1204M  RFM10N12
MTM3N40  RFM4N40 MTP10N10  RFP12N10 ZVNO1A3L  RFP2NO8 ZVN1206L  RFP10N12
MTM3N45  RFM4N35 MTP10N12  RFP10N12 ZVN11A2L  RFP10N12 ZVN1206M  RFM10N12
MTM4N45  RFM6N45 MTP10N15  RFP10N15 ZVN11A2M  RFM10N12 ZVN1208L  RFP10N12
MTM4N50  RFM6N50 MTP12NO5  RFP15N05 ZVN11A3L  RFP10N12 ZVN1208M  RFM10N12
MTM5N18  RFM8N18 MTP12N0O6  RFP15N06 ZVN11A3M  RFM10N12 ZVN1209L  RFP10N12
MTM5N20  RFM8N20 MTP12N08  RFP12N08 ZVN12A2L  RFP12N08 ZUN1209M  RFM10N12
MTM5N35  RFM7N35 MTP12N10  RFP12N10 ZVN12A2M  RFM12N08 ZVN1210L  RFP10N12
MTM5N40  RFM7N40 MTP12N18  RFP12N18 ZVN12A3L  RFP12N08 ZVN1210M  RFM10N12
MTM7N12  RFM8N18 MTP12N20  RFP12N20 ZVN12A3M  RFM12N08 ZVN1214L  RFP10N15
MTM7N15  RFM8N18 MTP15N05  RFP15N05 ZVNO20FL  RFP2NO8 ZVN1214M  RFM10N15
MTM7N18  RFM8N18 MTP15N06  RFP15N06 ZVNO104B  RFLIN12 ZVN1216L  RFP8N18
MTM7N20  RFM8N20 MTP15N12  RFP15N12 ZVNO104L  RFP2N12 ZUN1216M  RFM8N18
MTM8NO8  RFM8N18 MTP15N15  RFP15N15 ZVN0106B  RFLIN12 ZVN1220L  RFP8N20
MTM8N10  RFM8N18 MTP20NO8  RFP18NO08 ZVNO106L  RFP2N12 ZVN1220M  RFM8N20
MTM8N12  RFM10N12 MTP20N10  RFP18N10 ZVNO108B  RFL1N12
MTM8N15  RFM10N15 MTP25N05  RFP25N05 ZVNO108L  RFP2N12
MTM8N18  RFM8N18 MTP25N06  RFP25N06 ZVNO109B  RFL1N12
MTM8N20  RFM8N20 VN30AB RFL1N12 ZVNO109L  RFP2N12
MTM10NO5 RFM15N05 VN35AB RFLIN12 ZV'NO110B  RFL1N12
MTM10NO6  RFM15N06 VN40AD RFP2N12 ZVNO110L  RFP2N12
MTM10NO8  RFM12N08 VN46AD RFP2N12 ZVNO114B  RFLIN15
MTM10N10  RFM12N10 VNB4GA RFM10N12 ZVNO114L  RFP2N15
MTM10N12  RFM10N12 VN66AD RFP2N12 ZVN0204B  RFLIN12
MTM10N15 RFM10N15 VN67AB RFLIN12 ZVN0206B  RFLIN12
MTM12NO5 RFM15N05 VN67AD RFP2N12 ZVNO206L  RFP2N08
MTM12NO6  RFM15N06 VN8SAD RFP2N12 ZVN0208B  RFLIN12
MTM12NO8  RFM12N08 VN8IAB RFLIN12 ZVNO208L  RFP2N08
MTM12N10  RFM12N10 VNBYAD RFP2N12 ZVNO209B  RFLIN12
MTM12N18  RFM12N18 VN90AB RFLIN12 ZVN0209L  RFP2NO8
MTM12N20  RFM12N20 VN99AB RFLIN12 ZVN0210B  RFL1N12
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Industry Replacement Guide

Rectifier Type

BYV32-50

BYV32-100
BYV32-150
BYV32-200

BYW29-50

BYW29-100
BYW29-150
BYW29-200

BYW51-50
BYW51-100
BYW51-150

BYW80-50

BYW80-100
BYW80-150
BYW80-200

BYW99-50
BYW99-100
BYW98-150

FE8A
FE8B
FEBC
FEBD

FE16A
FE16B
FE16C
FE16D

FE30A
FE30B
FE30C
FE30D

RCA Replacement Type

RUR-D810, BYW51-100
RUR-D810, BYW51-100
RUR-D815, BYW51-150
RUR-D820, BYW51-200

RUR-810
RUR-810
RUR-815
RUR-820

RUR-D810, BYW51-100
RUR-D810, BYW51-100
RUR-D815, BYW51-150

RUR-810
RUR-810
RUR-815
RUR-820

RUR-D1610
RUR-D1610
RUR-D1615

RUR-810
RUR-810
RUR-815
RUR-820

RUR-D810, BYW51-100
RUR-D810, BYW51-100
RUR-D815, BYW51-150
RUR-D820, BYW51-200

RUR-D1610
RUR-D1610
RUR-D1615
RUR-D1620

Rectifier Type

MUR805
MUR810
MUR815
MUR1605CT
MUR1610CT
MUR1615CT

SES5401
SES5402
SES5403
SES5401C
SES5402C
SES5403C

SES5601C
SES5602C
SES5603C

UES1401
UES1402
UES1403

UES2401
UES2402
UES2403

UES2601
UES2602
UES2603

VHE1401
VHE1402
VHE1403
VHE1404

RCA Replacement Type

RUR-810
RUR-810
RUR-815
RUR-D810, BYW51-100
RUR-D810, BYW51-100
RUR-D815, BYW51-150

RUR-810
RUR-810
RUR-815
RUR-D810, BYW51-100
RUR-D810, BYW51-100
RUR-D815, BYW51-150

RUR-D1610
RUR-D1610
RUR-D1615

RUR-810
RUR-810
RUR-815

RUR-D810
RUR-D810
RUR-D815

RUR-D1610
RUR-D1610
RUR-D1615

RUR-810
RUR-810
RUR-815
RUR-820
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Product Profiles

Standard Power MOSFETs

RCA power MOS field-effect transistors offer unique
features that make them especially useful in a wide
variety of power-switching applications at frequencies
up to several hundred kilohertz. Innovative design
techniques and advanced processing technology are
used to produce these state-of-the-art power switching
devices.

The RCA power MOSFET product line includes the
standard line of n- and p-channel power MOSFETS, a newly
announced line of low-threshold FETSs, called logic-level
field-effect transistors (or more simply, L2FETs), and a ser-
ies of conductivity-modulated FETs, called COMFETS, that
significantly extend the voltage and current capabilities of
the power MOSFET technology. This line of products cur-
rently includes more than 250 types supplied in five basic
package styles: TO-205AF, TO-220AB/TO-220AC, TO-3/TO-
204AA/TO-204AE/TO-204MA, TO-61, and TO-218. RCA
multiple-chip power MOSFETSs can also be obtained in lea-
dles chip carriers. In addition, power MOSFET chips are
available for use in hybrid circuits. Chips may be purchased
either in wafer form or as separated die. A coded type

number indicates the current and voltage ratings, identifies
n- or p-channel types, and specifies the package for RCA
power MOSFETs.

Because of its electrically isolated gate, a MOSFET
can be described as a high-input-impedance, voltage-
controlled device. As a majority-carrier semiconductor,
a MOSFET stores no charge, and so can switch fast,
faster than a bipolar device. But majority-carrier
semiconductors also become more resistive as temper-
ature increases. This effect, brought about by a
phenomenon called carrier mobility (where mobility is a
term that defines the average velocity of a carrier in
terms of the electrical field imposed on it) causes the
individual cells of the MOSFET to become more
resistive at elevated temperatures and, therefore, makes
the over-all MOSFET much less susceptible to the
on-chip, localized thermal-runaway problems expe-
rienced by bipolar devices.

The RCA power MOSFET structure integrates vertical
and horizontal geometries to achieve its unique charac-
teristics. RCA’s power MOSFETs are manufactured

JEDEC TO-61

JEDEC TO-205AF

JEDEC TO-3
JEDEC TO-204AA

JEDEC TO-204AE JEDEC

TO-220AB

JEDEC

TO-218AC
TO-220AC JEDEC TO-2

LEADLESS
CHIP CARRIER

CHIP

RCA Power MOSFETs are

as

and in chip form.

P

RCA Power MOSFET Nomenclature System

<< EXAMPLE >> | = | * ]

x_|

x_|

x|

[ rea] [ Fer ] PACKAGE CURRENT POLARITY VOLTAGE
M = TO-3 (METAL) 1=1A N = N CHANNEL 05= 50V
P = TO-220 (PLASTIC) 10= 10A P = P CHANNEL 10 = 100V
L = TO-39 (SHORT LEAD) 15= 15A 20 = 200V
K = TO-204AE 45 = 45A 50 = 500V

(60-MIL METAL)

*An “L" suffix is added for Logic-Level FETS.

Note: Nomenclature code does not apply to

IRF-Series and JEDEC power MOSFETSs.
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using the vertical double-diffused process called
VDMOS, or simply DMOS. A DMOS MOSFET silicon
chip is structured with a large number of closely
packed hexagonal cells. The number of cells varies
according to the dimensions of the chip. For example,
240-by-240-mil chips contain 25,000 hexagonal cells.
The area of each cell is 1000 square microns, and the
total packing density may be as high as 113,000 cells
(with as much as 7.5 meters of channel periphery) per
square centimeter of active area.

The structures of the standard, L?FET, and COMFET
n-channel devices are basically the same. Both the
standard power MOSFET and the L?FET are based on
an n* substrate, the COMFET on a p* substrate. In
addition, the COMFET structure includes a median n*
epitaxial layer. (The reason for this layer is explained in
a later section.) The channel regions for all MOSFETs
are created by a double (DMOS) diffusion of p and
n-type material into the top epitaxial layer of the
substrate. A thin oxide then covers these regions.

The industry standard thickness of this oxide, or gate
insulator, is 100 nanometers, the oxide thickness used
in both standard MOSFETs and COMFETs. In L?FETs,
however, the thickness of this insulator is only 50
nanometers, the chief structural difference between this
device and conventional 10-volt MOSFETs, and is the
prime reason for lower-voltage gate-drive requirement
of the L?FET.

A polysilicon layer is deposited on the oxide. This
layer serves as the gate electrode for the device and

Product Profiles

Standard Power MOSFETs

creates the electric field over the channel. An insulating
oxide and glass layer is then deposited over the
polysilicon layer. Finally, all the source cells are
connected together by a single metallization layer to
form the source terminal, and the back side of the chip
is metallized to form the drain terminal.

The designs of RCA power MOSFET structures are

optimized to achieve simuitaneously high voltage,
current, and dissipation capability, together with fast
switching speeds, on competitively sized chips. The
critical considerations are:

1. A low resistance, ros(on), from the drain to the

source.

2. The resistivity and spacings of the silicon layers

W

necessary to assure the required drain-to-source
voltage breakdown capability.

. A uniform gate-to-source threshold voltage.

. Minimizing the effect of device junction capacitances
on switching speed.

The standard MOSFET and the L?FET geometries

form an inherent diode in an inverse parallel connec-
tion. This diode is very useful as the clamp diode in
inductive-load switching circuits. The COMFET geome-
try yields the equivalent of an MOS-gated thyristor
circuit except for the presence of the shunting
resistance Rs in each unit cell. This resistance has the
effect of preventing latching over a wide current and
voltage operating range.

The resuitant structures feature low leakage currents,

RCA N-CHANNEL POWER MOSFET (STANDARD TYPE OR L*FET)

p CONVERTED
.GATE /TO n CHANNEL

ALUMINUM

n~ EPITAXIAL LAYER

2»*’ EPITAXIAL LAYER

\ DRAIN
92CS-36506

Q+

=4
+

[/

A
1

92CS-36508
92CS-36507

COMFET (CONDUCTIVITY-MODULATED FIELD-EFFECT TRANSISTOR)

Cross sections of chip structures.

GATE  POLYSILICON D

p <
n 1+

T

ni P

1
n
S

ntEPITAXIAL [_
DRAIN LAYER
J tion diagrams showing

biasing arrangements

Schematic symbols

RCA n-channel standard power MOSFET or L°FET (top) and COMFET (bottom).
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Standard Power MOSFETs

BODY POLYSILICON

CENTER LINE

N

SOURCE

Hexagonal unit cell used in RCA power MOSFET chips.

good thermal characteristics (low thermal resistance
and excellent thermal stability), large safe-operating
areas, and high operating efficiencies.

A positive voltage applied to the gate of an n-type
MOSFET creates an electric field in the channel region
beneath the gate; that is, the positive electric charge on the
gate converts the p-region beneath the gate to an n-type
region. This surface-inversion phenomenon allows current
to flow between the drain and source through an n-type
material. In effect, the MOSFET becomes an n-n-n device
when in this state. The region between the drain and source
can then be represented as a temperature-dependent resis-
tor. Detailed explanations of basic design features and key
performance characteristics are given in the section “Power
MOSFET Technical Overview.”

The following paragraphs provide a brief overview of the
various categories of products that comprise the RCA line
of power MOSFET devices. In addition, the RCA RUR series
of ultra-fast-recovery rectifiers, which can frequently be
used to advantage in power MOSFET switching circuits, are
also described briefly.

RCA power MOSFETSs are available in both n and p-
channel enhancement-mode types with drain-current (lg)
ratings from 1 to 45 amperes, drain-to-source voltage (V)
ratings of 50 to 500 volts, and switching times in the
nanosecond range. Additional application advantages are
offered by exceptionally low drain-to-source on resistances,
rps(on), excellent thermal stability, and safe-operating-area
ratings that are limited only by the dissipation capabilities of
the devices.

RCA standard power MOSFETSs include three groups of
devices: The RF series of n- and p-channel types, n-channel
types registered with JEDEC (Joint Electron Devices Engi-
neering Council), identified by a “2N” prefix, and the IRF
series of devices that are direct replacements for Interna-
tional Rectifier IRF types.

16

Features

m Fast switching speeds and low switching losses,
both of which are independent of temperature.

m No storage time and, thus, no temperature-
dependent delay times.

m High resistance to thermal runaway.
m Simple drive circuitry.

m Safe operating area limited only by device dissipa-
tion ratings.

m Stable gain and switching response over a wide
temperature range.

. The RCA IRF series of Power MOSFETs are more than
just industry drop-ins! This new series offers the most
advanced state-of-the-art technological breakthroughs in
design, processing, and electrical features available in the
industry today.

@ Over 850,000 active hexagonal cells per square inch.

® Process disciplines similar to those of 3-micron QMOS
Integrated Circuits.

® 125-MM wafer facility.

® Fully automated wafer transfer and handling capability.

® Fully automated TO-3 and TO-220 assembly line, capable

of producing over 10M units per month.

100% automated electrical testing of pellet and finished

device.

Plasma-etching of polysilicon and oxide films.

Direct step on wafer-projection lithography.

ION implantation (low and high dose).

Class 100 computer-controlled diffusion room.

Perform in-line HTRB wafer reliability tests.

Short-duration accelerated-stress testing, power cycling,

bias life.

AOQ 50 ppm.

® Competitive pricing and delivery (4 to 12 weeks) that’s
our commitment!

® Power MOSFET spice modeling and applications hot-line
(1-800-RCA-APPL)

00000 [ ]

Logic-Level Power MOSFETs

RCA has developed a new series of power MOSFETSs that
feature a gate-oxide insulation only 50 nm thick — one-half
the industry standard for power MOSFETSs. The surface
inversion of the MOS channel is a direct function of the
gate-oxide thickness; consequently, the gate-to-source
threshold voltage — i.e., the applied gate voltage required
for uncompromised drain characteristics — on the new ser-
ies of devices is only half that of conventional power
MOSFETs.

The reduced gate-drive requirement allows on-off switch-
ing of the new MOSFETSs directly from logic-level voltage of
5 volts, rather than the nominal 10 volts required for conven-
tional power MOSFETs with 100-nm-thick gate oxides. For
this reason, the new devices are called logic-level Fets (or
more simply L2FETs). The L2FETs feature the same low on-
resistance characteristics, drain-current ratings, and
blocking-voltage capability of corresponding types with the
higher gate-drive requirements. In addition, the L2FETs offer
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twice the transconductance and half the threshold-voitage
temperature coefficient of conventional types having the
same on resistance and voltage ratings and demonstrate a

comparable switching speed for the same gate drive power.

The initial series of L2FETs includes 32 n-channel types
with drain-current ratings that range from 1 to 15 amperes,
drain-to-source voltage ratings of 50 to 200 volts, and are
totally interchangeable with corresponding standard power
MOSFETSs, but offer twice the gate sensitivity.

Special Features

® 5-Volt Gate Drive

® Compatible with CMOS, QMOS, TTL, PMOS, and
NMOS Logic Circuits

® Compatible with Automotive Drive Requirements

The “Logic-Level,” or L?, portion of the name for the
L2FET MOSFETs reflects their compatability with the
5-volt power-supply requirement of logic circuitry. An
L2FET does not require an interface circuit between it
and the CMOS logic driver; therefore, the extra cost of
the interface circuit power supply is eliminated.

The chief physical structural difference between the
L2FET and other MOSFETSs, and the electrical reason
for its difference in performance, is its gate insulation
thickness, which has been reduced from the 100
nanometers standard in the industry to 50 nanometers
(500 angstroms), yet which retains the dynamic
strength to handle the high voltages applied to power
transistors. Since the surface inversion of the MOS
channel is determined by the gate-insulator voltage
field, the halving of the gate-oxide thickness should be
expected to have a major effect on the gate voltage
required. In fact, the reduction in gate insulator
thickness is the reason for the reduction in voltage to
5 volts from the 10 volts of the standard MOSFET.

Tight control of the temperature-versus-time and
oxygen-versus-time profiles applied to the silicon
substrate during oxide growth assures consistent
L2FET performance through the development of good
transition regions between the oxide, the silicon below
it, and the polysilicon above it. The reduction in gate
insulator thickness makes possible easy on/off control
of the L?FETs by CMOS logic alone, and by microproc-
essors. Yet the on-resistance, drain current rating, and
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Drain current as a function of drain voltage for L2FETs and
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Drain current as a function of drain voltage for L?FETs and
standard MOSFETs at low voltages.

blocking voltage capability are consistent with other
RCA MOSFETSs.

Although it might be expected that halving the
gate-oxide thickness would double the gate capaci-
tance and halve the switching speed, measurements
demonstrate a 2:1 increase in switching speed for the
L2FET over the 10-volt MOSFET when gate drive power
is the same for both devices. For example, the rise time
of a 10-volt MOSFET is typicaily 120 ns, that of an
L2FET, 60ns, even though drain-to-gate feedback
capacitance is higher than in the 10-volt type.

A comparison of L?FETs with standard power
MOSFETSs show that for L’FETs the threshold voltage-
temperature coefficient is half that of a standard
MOSFET having the same drain-to-source on resist-
ance and voltage rating, the threshold temperature in
mV/°C is scaled down, the current level for zero
temperature coefficient is unchanged, and that the
transconductance is twice that of a standard MOSFET.

A plot of the drain voltage as a function of time of
the RFM10N15 standard power MOSFET and the
RFM10N15L L2FET, when each is driven with a 5
ampere, 75-volt resistive load line, shows that the rise

1
° I . 4 RFM1ON15
TEMPERATURE= -40 °C RFM1ON15L
| 25°C
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GATE VOLTAGE (Vg) — V

Drain current as a function of gate voltage for L?2FETs and
standard MOSFETs.
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Logic Level Power MOSFETSs

and fall times of the devices are not symmetrical, and
that the L?FET is faster. Moreover, the dynamic
saturation voltage of the L?FET is 4 volts instead of the
8 volts typical of standard MOSFETs.

If the standard MOSFET and the L?FET are both
driven from a current generator, where lg(on)=ly(off)
with gate voltage limits of zero and 10 or 5 volts, the
rise and fall times of the devices are the same with
current drive, and the two devices have similar output
waveforms in most regions.

100

GATE
TYPE DRIVE| Rg ['d(ON)| t, [td(OFF)| t¢
RFM1ON15
(100 am)  [0-10V| 250 | 15 | 120 | 123 | 93
RFM10ON15L
[;o"m, o-5v[6.250| 11 57 | 104 | 62

R =15

RFM10ON15L

DRAIN-TO-SOURCE VOLTAGE (Vpg) — V

o] 500 1000
TIME — ns

forms for L2FETs and standard

Drain voltage turn-on

MOSFETSs.
100
vg=10V Vps
RFM10N15 RFM10ON15L
RFM10N15

1G (ON) = IG (OFF)
=5mA

_ RATED VOLTAGE

G = RATED CURRENT,

VGATE

VG=5V

T T SRFM1ON15L

1
TIME — 1 puS/DIVISION

RATED DRAIN-TO-SOURCE VOLTAGE (Vpg)— %
o
o
T

f

Drain voltage switching waveforms for L2FETs and standard

MOSFETs.

COMFETs

Although vertical MOSFETs have become increasingly
important in discrete power-device applications (primarily
because of their high input impedance, rapid switching
times, and low on-resistance), the fact that their on-
resistance increases with increasing drain-source voltage
capability has limited their practical value to applications
below a few hundred volts. This limitation is effectively
overcome in the COMFET or COnductivity Modulated
Field Effect Transistor, a device in which the conductivity
of the n-type epitaxial drain region is greatly increased
(modulated) by the injection of minority carriers from a p-
type substrate.
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The COMFET operates basically the same as a
standard MOSFET and combines the characteristics of
a power MOS transistor, a bipolar transistor, and a
thyristor in a single device. The COMFET has an
exceptionally low on resistance, rpswen, Which permits
improved utilization of silicon chip area. This resistance
is less than 0.2 ohms for a 0.09 cm? chip area, a factor
of ten less than that of comparably sized MOSFETSs.
The on resistance of COMFETs has been measured at
less than 0.1 ohm with full drain current, 20 amperes,
flowing through the device, and the conductivity-
modulated device blocks 400 to 600 volts in the forward
direction and 100 volts in the reverse direction. These
characteristics combine to make the COMFET an ideal
power device for high-voltage, high-power applications.

By modifying the epitaxial structure of the MOSFET
and adding recombination centers to the epitaxial drain
region, drain-current fall times, t;, as low as 100
nanoseconds and latching-current values, I, as high as
50 amperes with rapid gate turn off have been
achieved. The techniques used for the introduction of
recombination centers include electron, gamma-ray,
and neutron irradiation, as well as heavy metal doping.

Features

B Low on-state resistance

B Microsecond switching speed
B High input impedance

Applications

B Motor drives

B Power supplies

B Crowbar circuits
B Protective circuits

ALuminum

N- EPITAXIAL LAYER

} P* SUBSTRATE

7
a

Cross section of COMFET structure

The unique high-voltage, low-resistance characteris-
tics of the COMFET are achieved by use of a p-type
substrate on the drain side of a conventional n-channel
power MOSFET. When a positive voltage is applied to
the gate terminal, electrons enter the n-type drain
region and cause a corresponding hole injection into
the drain from the p-type substrate. The carriers, or
holes, modulate the conductivity of the high-resistance
drain and thereby substantially reduce the overall
ros(on) value.
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The cross-sectional structure of the COMFET is
similar to that of an MOS-gated thyristor, except for the
presence of the equivalent shunting resistance, Rs, in
each unit cell. The fabrication of the COMFET is like
that of a standard n-channel power MOSFET, except
that the n™-epitaxial layer is grown on a p* substrate
instead of an n* substrate, and a thin n* layer is added.

SHUNTING
RESISTANCE

A
Equivalent circuit of a COMFET

The heavily doped p* region in the center of each unit
cell, combined with the aluminum contact shorting the
n* and p* regions, provides the shunting resistance Rs.
This resistance has the effect of lowering the current
gain of the n-p-n transistor in the equivalent circuit, so
that the individual gains of both the n-p-n and p-n-p
transistor equivalents are less than 1, thereby prevent-
ing latching over a large operating range of drain
voltage, Vp, and drain current, ip.

For sufficiently large io, emitter injection in the n-p-n
transistor increases and is accompanied by an increase
in the n-p-n transistor’s current gain. When the total
gain for both transistors increases to 1, the four-layer
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Variation in drain-current fall time t; and latching current I_ as
a function of temperature.

COMFETs

device latches. The level of ip at which this latching
occurs is the latching current level, 1.

The addition of the thin (approximately 10 nanome-
ter) layer of n* silicon in the epitaxial structure between
the n” region and the p* substrate lowers the gain of
the equivalent p-n-p and allows a greater range of ip
without latching. A reduction in the current gain of the
p-n-p equivalent corresponds to an increase in I; in
fact, the added n* layer lowers the emitter injection
efficiency of the p-n-p transistor in the equivalent
circuit, and results in an increase in I by a factor of
2to 3.

There is also a reduction in fall time, ti. The
COMFETSs can block the high voltage only in the
forward voltage direction since the emitter junction
(p*-n*) of the p-n-p equivalent transistor breaks down
at a low level when the polarity of the applied voltage is
reversed. The smallest values of t; that have been
obtained for COMFETs are in the range of 100 to
200 ns.

The reduction in minority-carrier lifetime that allows
faster switching in a COMFET also carries with it a
penalty: higher forward voltage drop when the device is
turned on, i.e., higher on-resistance. Clearly, there is a
tradeoff involved, and the optimum choice of a value
for ty and the corresponding on-resistance value will
depend, to some extent, on the intended application.
However, even for the shortest switching times shown
(100ns), the on-resistance value of 0.2 ohms is, again,
approximately ten times less than that of a comparably-
sized n-channel MOSFET.

Because power devices are often operated at ele-
vated temperatures, it is important to determine how
their performance varies with temperature. A plot of the
variation of ty and I for a COMFET as a function of
temperature in the range of 25°C to 150° C shows that
tr increases and I decreases with increasing tempera-
ture, both by a factor of between 2 and 3 in the interval
of 25°C to 150°C.
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High-Reliability Power MOSFETs

RCA has developed an aggressive program to quality
power MOSFETSs to MIL-S-19500. This plan includes
qualification to the TXV level. This program has two parts,
(a) a plan to quality RCA devices to existing QPL specifi-
cations, and (b) a plan to propose new QPL types to fill
“product holes” in the existing MIL type matrix.

Also, in the plan are seven additional RCA candidates
for types already on the QPL, four original RCA QPL sub-
missions on 60-volt N-channel types, four P-channel 100-V
types and six logic-level N-channel types for 60-V, 100-V,
and 200-V applications.

In addition to planned QPL types, RCA will offer high-
reliability custom selections of all hermetic Power
MOSFETSs.

Power MOSFET Chips

RCA offers power chips in three (3) different form
factors:

Suffix Form Factor

Letter Definition
H Chips: Individual test-accepted chips.
w Unsawed Wafer: Wafter not sawed;

100% tested; reject
chips are inked out
_for easy identification.

WS Sawed Wafer: Wafer completely
sawed after mounting
on tape; 100% tested;
rejects are inked out
for easy identification.

Specify the proper suffix letter when ordering as follows:

Order Option Example
Chip PCF2N08H
Unsawed Wafer PCF2N08W
Sawed Wafer PCF2N08WS

All quoted and stated prices are per chip regardless of
form factor. Actual shipments may vary +5% of purchase
order quantity. Shipments will conform to RCA Terms and
Conditions found at the end of this booklet.

RCA chips and wafers are packed in protective
enclosures to assure reliability.

A. Chips — H Suffix
Chips are packed in 2" x 2" (waffle pack) trays
in which the chips are placed in individual
pockets for easy use. The number of chips per
tray depends upon the chip size and may be
anywhere from 36to 400. The trays are provided
with covers and sealed in plastic bags.
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Power MOSFET Chips

B. Unsawed Wafers — W Suffix C. Sawed Wafers — WS Suffix
Unsawed wafers are placed in wafer holders Unsawed wafers are mounted on tape and then
(fitting in depressions), provided with covers, sawed. The sawed wafers are placed in sealed
and sealed in plastic bags. plastic bags.
Corrugated
Wafers Cover —»
in Bag

Foam Pad
Cover —»

|
Max. of 10
Watfers
74 /

Electrical Parameters — RCA 100% electrical tests each Visual Inspection — RCA 100% visually inspects each
chip on each wafer to the electrical tests specified in chip on each wafer in accordance with the chip visual
the Technical Data section under the individual RCA inspection criteria of MIL-STD-750, Test Method 2072.
power chip device type number. All rejects are inked All rejects are inked out.

out. Product is guaranteed to an LTPD of 10%.
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Ultra-Fast-Recovery Rectifiers

The latest state-of-the-art processing technology is em-
ployed in the manufacture of the new series of RCA ultra-
fast-recovery (35-ns) rectifiers. The cathode region is
created by the growth of an n™ epitaxial layer onto a low-
resistivity n” substrate. The anode region is formed by ion
implantation and high-temperature diffusion. Aluminum
metal on the anode provides for aluminum wire bonding.
Trimetal (aluminum-titanium-nickel) evaporated onto the
cathode surface provides cathode metallization for high-
temperature solder mounting.

Modern planar technology is used to form the edges of the
rectifier structure. The structure features an n* “channel
stopper,” an evaporated metal field shield, and an ion trap
to assure reverse-bhias stability. The p-n junction is insu-
lated by a silicon-dioxide (Si0z) layer. A phosphorous-
doped silicon-glass overcoat provides mechanical protec-
tion during assembly.

The resultant structure features low forward voltage
drops, excellent bias stability, low dissipation, and very
short reverse-recovery times (less than 35 ns).

RCA ultra-fast-recovery rectifiers incorporate several
construction features that are ideal for mounting the recti-
fier pellets in hybrid circuits, as follows:

® The trimetal cathode metallization is particularly suited
for high-temperature solder mounting. (A eutectic
solder bond formed with 95/5 lead-tin solder at a
temperature of 320°C is recommended.)

e The aluminum anode metallization facilitates aluminum
wire bonding.

e The glass-passivated planar structure assures excellent
mechanical protection during processing.

o Large bonding surfaces (3600 mils® on 8-ampere types,
10,000 mils® on 15-ampere types) are available.

RCA ultra-fast-recovery rectifiers offer several important
benefits for use in high-speed power-switching circuits.
These benefits include:

e Decrease in the short-circuit energy that impinges on
the power switches

Less RFI generation in the rectifier filter system

Reduction in, or elimination of, the RC damping net-
works frequently required with Schottky and ordinary
fast-recovery rectifiers

Dissipations that are 20 to 30 percent less than those in
ordinary fast-recovery rectifiers

e Breakdown voltages three to five times greater than
those of Schottky rectifiers

The RUR series of ultra-fast-recovery rectifiers feature a
passivated epitaxial structure that combines the advan-
tages of fast switching speed, low forward-voltage drop,
good breakdown capability, and wide operating tempera-
ture range. The low stored charge and attendant fast
reverse-recovery behavior of these rectifiers minimize
electrical noise generation and, in many circuits,
markedly reduce the turn-on dissipation of associated
power switching transistors. These attributes make RUR-
series types excellent choices for use in switching power
supplies.

Thin anode and cathode regions in the RUR series of RCA
ultra-fast-recovery rectifiers limit the build up of excess
charge during forward conduction. Gold doping causes
this minimal charge to be dissipated quickly during the
recovery period so that the recovery time of RUR-series
rectifiers is comparable to that of Schottky rectifiers.
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behavior of the RCA ultra-fast epitaxial structure.

Precise manufacturing control of the anode and cathode
vertical structure makes possible low forward-voltage
drops — typically less than 0.9 volt at the rated current —
significantly lower than those of conventional high-
voltage fast-recovery rectifiers.

The vertical structure used in RCA ultra-fast rectifiers is
optimized for high-speed switching capability, achieved
as a tradeoff against reverse-voltage breakdown capabil-
ity. As a result, the ultra-fast-recovery series are suitable
for use as output rectifiers in 100-kHz switching power
supplies that provide outputs of 5 to 48 volts. Despite the
trade-off for switching speed, the RUR-series rectifiers
have a breakdown capability three to five times greater
than that of Schottky rectifiers with similar recovery times.

The low forward voltage drop of the ultra-fast-recovery
rectifiers permit safe operation of these devices at case
temperatures of 125°C at the rated average forward cur-
rent. At this case temperature, the RUR-810 series rectifi-
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Ultra-Fast-Recovery Rectifiers
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Reverse-recovery-time (t.) measurements are, to some
extent, dependent upon the circuit configuration in which
the measurement is made and the level of current from
which the device must recover. The test-circuitconfigura-

tion and the test method used in the recovery measure- L~~~ o O+
ments on the RCA ultra-fast-recovery rectifiers assures tow) 1
realistic current levels and various rates of change of cur- ctP T

rent (-di/dt). TIME 92C5-35076
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Test circuit used for reverse-recovery-time measurements.
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Handling Precautions for Power MOSFETs

Insulated-Gate Field-Effect Transistors (MOSFETs) are
susceptible to gate-insulation damage by the electrostatic

discharge of energy through the devices. When handling
a MOSFET, care should be exercised to assure that the
static charge built in the handler's body capacitance is
not discharged through the device. With proper handling
and application procedures, however, MOS transistors
are currently being extensively used in production by
numerous equipment manufacturers in military, indus-
trial, and consumer applications, with virtually no dam-
age problems due to electrostatic discharge.

MOSFETSs can be handled safely if the following basic
precautions are taken:

1. Prior to assembly into a circuit, all leads should be
kept shorted together either by the use of metal short-
ing springs or by the insertion into conductive mate-
rials such as “ECCOSORB* LD26" or equivalent.
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. When devices are removed by hand from their carriers,

the hands being used should be grounded by any suit-
able means — for example, with a metallic wristband.

. Tips of soldering irons should be grounded.
4. Devices should never be inserted into or removed

from circuits with power on.

. Gate Voltage Rating — Never exceed the gate-voltage

rating of +20 V. Exceeding the rated Vgg can result in
permanent damage to the oxide layer in the gate region.

. Gate Termination — The gates of these devices are es-

sentially capacitors. Circuits that leave the gate open-
circuited or floating should be avoided. These condi-
tions can result in turn-on of the devices due to
voltage build-up on the input capacitor due to leakage
currents or pickup.

. Gate Protection — These devices do not have an internal

monolithic zener diode from gate to source. If gate pro-
tection is required an external zener is recommended.

*Trademark Emerson and Cumming, Inc.
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Power MOSFET Technical Overview

Performance Characteristics

RCA power MOSFETSs operate with very high efficien-
cies and modest drive requirements at switching frequen-
cies up to several hundred kilohertz. At the lower frequen-
cies, they can be driven directly from the signal levels of
CMOS and other logic integrated circuits.

Switching losses in power MOSFETS are independent of
temperature, and a major contributor to thermal runaway
is thereby eliminated. The on-resistance in power
MOSFETSs has a positive temperature coefficient so that
localized “hot spots” are defocused; the devices, therefore,
can be readily operated in parallel with the need for costly
compensating and balancing techniques substantially
reduced.

The published data on RCA power MOSFETSs fully char-
acterize these devices with respect to the maximum
stresses that they can safely withstand and the perfor-
mance levels they are expected to achieve.

Characteristics data for RCA power MOSFETSs are
based on the determination of the inherent qualities and
traits of the device. These data, which are usually obtained
by direct measurements, provide information that a circuit
designer needs to predict the performance capabilities of
his circuit and form the basis for the ratings that define the
safe operating limtis of the device.

Drain-to-Source On Resistance, rpos(on)

The multiple-cell construction used in RCA power
MOSFETSs substantially reduces the resistance from
drain to source when the device is in the on state. The
on resistance rps(on), of the standard MOSFET and
L2FET devices, which is specified at one-half the rated
drain current, typically range from Q.04 ohm for a
60-volt, 6-by-6-mm chip to 20 ohms for a 500-volt,
1.5-by-1.5-mm chip. When ros(on) is minimized, the
device provides superior power-switching performance
because the voltage drop from drain to source is also
minimized for a given value of drain-to-source current.

Since the path between drain and source is essen-
tially resistive, because of the surface-inversion phe-
nomenon, each cell in the device can be assumed to
contribute an amount, ry, to the total resistance. An
individual cell has a fairly high resistance, but to min-
imize rpg(on), it is necessary to put a large number of
cells in parallel on a chip. In general, therefore, the
greater the number of paralleled cells on a chip, the
lower its rps(on) value:

ros(on) = rv/N (1)
where N is the number of cells.

in reality, ros(on) is composed of three separate
resistances. The value of ros(on) at any point on the
curve is found by adding the values of the three
components at that point:

ros(ON) = rpuk T fehan T fext
where rehan represents the resistance of the channel
beneath the gate, and rex includes all resistances
resulting from the substrate, solder connections, leads,
and the package. rouk represents the resistance result-
ing from the narrow neck of n material between the two
p layers, plus the resistance of the current path below
the neck and through the body of the device to the
drain.

The resistances rcnan and rext are completely inde-
pendent of voltage, while roux is highly dependent on
applied voltage. Below about 150 volts, ros(on) is
dominated by the sum of rcnan and rex. Above 150 volts,
ros(on) is increasingly dominated by roux. Obviously,
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ros(on) must increase with increasing breakdown-
voltage capability of a MOSFET or chip size must be
increased to accommodate more cells.
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Use of CAD Techniques to Optimize
Power MOSFET Design

An RCA-developed computer program is used to opti-
mize the many variables involved in the design of the hex-
agonal MOSFET chip. (See sample program results in
highlighted box.) This optimization must be consistent
with practical tradeoffs of tolerances, processing yields,
and other factors. Accordingly, the computer-aided-design
(CAD) techniques employed are reviewed continuously as
new processing equipment and techniques become avail-
able. In this way, the end-user is assured that state-of-the-
art products will always be available.

On-Resistance Calculations — The on-resistance is a
complex function of many contributing resistances. All
computer calculations of the total on-resistance quantity
are carried out at zero drain voltage in order to obtain a
meaningful resuit.

Wire resistance and substrate resistance are usually
small, typically in the order of 5 per cent of the over-all
total. The metal resistance used in the calculation of on-
resistance is a lumped-constant approximation in which
certain assumptions are made relative to the placement
of the source pad and the size of the wire-bond “foot
print.” Provisions are included for multipie source pads.

The channel resistance, which consists of several
parts, has a complex effect on the on-resistance calcula-
tion. The first part consists of the metal channel length
provided by the body lateral diffusion and bounded by
the source and epitaxial regions. In this part, the surface
concentration varies by one or more orders of magni-
tude and results in a graded threshold voltage along the
length of the channel. The second includes the added
channel length that results from the zero-bias depletion
width. For high-voltage devices, the depletion-width
channel-resistance component may exceed the diffused-
channel resistance component. The third part of the
channel resistance is a distributed portion that is attribut-
able to the combination of the lateral current through
the accumulation beneath the gate in the “neck” region
and the vertical current in this same region. Finally, a
fourth component results solely from the resistance of
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RESULTS OF OPTIMIZING PROGRAM FOR MOSFET
VOLTS = 165. DIE MILS = 120. EDGE MILS = 8.9 WIRE MILS = 100
PAD W.D = 400 PADH/D = 200 SOURCEPADS = 1.00 METALMICR = 4.00
P+ P- = 150 N+/P- = 0250 UP/P- = 0.375 SUB OHM-CM = 0.150
SUB MILS = 12.00 RHO NECK/EPI = 1.000 MOBILITY = 400. CHANNEL TYPE= 1.
POLY HEX MIC = 22.40 DIELECTRIC = 400 GATEVOLTS = 10.00 THRESHOLDV = 3.00
CELL PITCH = 36.30 P-DEPTHMIC = 4.00 GATE ANGS = 1000.
ON RESISTANCE (OHMS x 0.001) = 195.702 = 100.00% P+ DEPTH = 6.00
WIRE RESISTANCE = 2820 = 1.44% N+ DEPTH = 1.00
SUBSTRATE RESISTANCE =  6.485 = 3.31% UP DIFFUSION = 1.50
METAL RESISTANCE = 2355 = 1.19% CHANNEL LENGTH = 2.40
DIFFUSED CHANNEL RESISTANCE = 44.038 =  22.50% 0 VOLT DEPLETION = 0.85
0 VOLT DEPLETION CHANNEL = 11.663 = 5.96% EPI RESISTIVITY = 2.59
DISTRIBUTED NECK RESISTANCE = 33.128 = 16.93% NECK RESISTIVITY = 2.59
EPITAXIAL RESISTANCE = 95.293 = 48.69% EPI THICKNESS = 17.21
(LATERAL NECK RESISTANCE) = 24.629 NUMBER OF CELLS = 5001.
(VERTICAL NECK RESISTANCE) = 24.787 ACTIVE SQUARE CM = 0.05528
V PINCH (VOLTS) = 18.5 EDGE EFFICIENCY % = 72.5
CAP. G TO D(INT) PF = 1101.9 PAD EFFICIENCY % = 84.7
SWITCH TIME (APPROX) AMP NSEC = 20.410 POLY SQUARE CM = 0.03423
POLY EDGE CM = 38.8
Typical design chart for optimization of rpg(on)- This chart represents one of many design possibilities. The top of the chart
lists 23 input possibilities. The 13 parameters in the lower left column are expected electrical characteristics consistent with
the inputs, and the 14 parameters in the lower right column are physical characteristics.

the epitaxial material. This component is usually larger
than one would expect because the current is confined
by the device geometry.

Metal contact resistances, package lead resistances,
and the resistance of the nonmetallized source silicon
material are neglected in the on-resistance calculation.

Equivalent-Model Analyses — At low current levels,
the accumulation layer beneath the gate, in effect,
becomes a source for a depletion-mode vertical junction
field-effect transistor (J-FET), and the neck becomes
most of the J-FET channel. The body serves as the J-FET
drain. As drain voltage is applied, the depletion channel
and the depletion layer adjacent to the body both length-
en; at a sufficiently high voltage, this vertical J-FET may
pinch off. The equivalent J-FET model, in essence, is the
key to understanding the hexagonal power MOS/FET
design. This cascode configuration clearly demonstrates
that most of the drain voltage is supported by the J-FET.
CAD programs are used to predict pinch-off voltages for
the analyzed structure.

Further study of the cascode equivalent model reveals
that the dominant factors in the determination of switch-
ing speed are gate drive current, gate-to-J-FET-source
capacitance (Cx), and pinch-off voltage of the J-FET. All
other capacitive effects are buffered by the cascode cir-
cuitry provided drain current is present. CAD techniques
are used to optimize for the required capacitance-
frequency relationships.

Excellent agreement exists between the parameters
calculated from the computer model and measurements
on finished devices.

Breakdown Voltage

Both low- and high-voltage designs have shields for
the source field (to minimize the peak electric field in
this region) and the drain field (to terminate the electric
field within the n-type material). The high-voltage
design includes a diffused guard ring that assures a
more even distribution of the drain voltage and thereby
reduces the peak electric field. The edges of the
MOSFET structure are designed so that a uniform bulk
breakdown occurs under the active area instead of at
the edge. The power density at voltage breakdown is,

therefore, reduced, and device reliability is improved.

Because the on resistance of a standard MOSFET
must increase with increasing drain-source voltage
capability, these devices are commonly used in applica-
tions up to 500 volts. The COMFET, in which the
conductivity of the n-type expitaxial drain region is
greatly increased (modulated) by the injection of
minority carriers from the p-type substrate offers
significant advantages in roswon at higher voltage levels.
However, a trade off is involved and the on resistance
depends to some extent on other factors dictated by
the intended application. However, even for the short-
est switching times (100 nanoseconds), the on resist-
ance value of 0.2 ohms is approximately a factor of ten
less in the COMFET than in a comparably sized
standard n-channel MOSFET.

Gate Voltage

To permit the flow of drain-to-source current in an
n-channel MOSFET, a positive voltage must be applied
between the gate and source terminal. Since, as
described above, the gate is electrically isolated from
the body of the device, theoretically no current can
flow from the driving source into the gate. In reality,
however, a very small current, in the range of tens of
nanoamperes, does flow, and is identified on data
sheets as a leakage current, lsss. Because the gate
current is so small, the input impedance of a MOSFET
is extremely high (in the megohm range) and, in fact, is
largely capacitive rather than resistive (because of the
isolation of the gate terminal).

The basic input circuit of a MOSFET can be
represented by an equivalent resistance and capaci-
tance. The capacitance, called Ciss on MOSFET data
sheets, is a combination of the device’s internal
gate-to-source and gate-to-drain capacitance. The
resistance, R, represents the resistance of the material
in the gate circuit. Together, the equivalent R and C of
the input circuit determine the upper frequency limit of
MOSFET operation.

Gate Threshold Voltage, Vg s(th) — When considering
the Vg level required to operate a MOSFET, the device
is not turned on (no drain current flows) unless Vg is
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greater than a certain level (called the threshold
voltage). In other words, the threshold voltage must be
exceeded before an appreciable increase in drain
current can be expected. Generally, Vg for standard
power MOSFETSs is at least 2 volts. This is an important
consideration when selecting devices or designing
circuits to drive a MOSFET gate. The gate-drive circuit
must provide at least the threshold-voltage level but,
preferably, a much higher one.

The gate threshold voltage is determined on the basis
of relative diffusion profiles of the source and the drain
required for the body concentration that must be
inverted. In addition, the diffusion from the points of
the hexagon, the gate-oxide thickness, and the drain-
neck resistivity must be optimized to assure a voltage
threshold in the range of from 2 to 4 volts. For L?FETs,
this range is reduced from 1 to 2 volts.
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JFET
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Computer equivalent model of RCA power MOSFET consists
of cascode connection of vertical J-FET and horizontal
MOSFET.
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Basic power MOSFET input circuit.

On-State Gate Voltage, Vgsgon) — The halving of the
gate-oxide thickness in the L°FET, as compared with
the standard 10-volt MOSFET and COMFET types,
reduces the threshold voltage of the L°FET by a factor
of two over the other devices. Since the surface
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inversion of the MOS channel is determined by the gate
insulator voltage field, the reduction of the gate
insulator thickness from 100 nanometers to 50 nanome-
ters in the LFET also halves the applied gate drive
voltage required for the LFET to sustain the same
drain characteristics as the standard 10-volt and
COMFET devices.

Operating Frequency

Most DMOS processes develop the polysilicon gate
structure rather than the older metal-gate type. If the
resistance of the gate structure is high, the switching
time of the DMOS device is increased, thereby
reducing its upper operating frequency. Compared to a
metal gate, a polysilicon gate has higher gate resist-
ance. This property accounts for the frequent use of
metal-gate MOSFETs in high-frequency (greater than
20 MHz) applications, and polysilicon-gate MOSFETSs in
higher-power but lower-frequency systems.

Since the frequency response of a MOSFET is
controlled by the effective R and C of its gate terminal,
a rough estimate can be made of the upper operating
frequency from data-sheet parameters. The resistive
portion depends on the sheet resistance of the
polysilicon-gate overlay structure, a value of approxi-
mately 20 ohms per square. But whereas the total R
value is not found on data sheets, the C value (Ciss) is;
it is recorded as both a maximum value and in
graphical form as a function of drain-to-source voltage.
The value of Ciss is closely related to chip size; the
larger the chip, the greather the value. Since the RC
combination of the input circuit must be charged and
discharged by the driving circuit, and since the
capacitance dominates, larger chips will have slower
switching times than smaller chips, and are, therefore,
more useful in lower-frequency circuits. In general, the
upper frequency limit of most power MOSFETs spans a
fairly broad range, from 1 to 10 MHz.

Device Capacitances

Power MOSFETSs are majority-carrier devices and are,
therefore, innately capable of high-speed switching.
However, this switching capability is limited by the
charging and discharging time of the gate-to-source
capacitance Cgs and the gate-to-drain capacitance Cab.
In RCA power MOSFETSs, the gate-to-source capaci-
tance is reduced by minimizing the polysilicon area of
the gate and by controlling the oxide dielectric under
all gate- and source-pad runners. The resistance of the
gate is minimized by close control of the doped
polysilicon and by use of metallized gate runners.

Measurements of the switching speeds of the LFET
devices indicate that the 50% reduction in gate oxide
thickness, compared with standard MOSFETs and
COMFETSs, produces approximately a 2:1 increase in
switching speed for any given value of gate-drive
power.

Thermal Stability

The “hot-spotting” phenomenon, manifest in bipolar
transistors by the localized high temperatures that can
result from the tendency of current to concentrate in
areas around the emitter, a phenomenon that can lead
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to device failure from the mechanism of thermal
runaway, is not a factor in MOSFET operation because
the current flow in these devices is in the form of
majority carriers. The mobility of majority carriers is
temperature dependent in silicon: mobility decreases
with increasing temperature. This inverse relationship
dictates that the carriers slow down as the chip gets
hotter. In effect, the resistance of the silicon path is
increased, which prevents the concentrations of current
that lead to hot spots. In fact, if hot spots do attempt to
form in a MOSFET, the local resistance increases and
defocuses or spreads out the current, rerouting it to
cooler portions of the chip.

Because of the character of its current flow, a
MOSFET has a positive temperature coefficient of
resistance. The positive temperature coefficient of
resistance means that a MOSFET is inherently stable
with temperature fluctuation, and provides its own
protection against thermal runaway and second break-
down. Another benefit of this characteristic is that when
MOSFETSs are operated in parallel and any device begins
to overheat, its resistance increases and its current is
directed away to cooler chips.

20

Tp=5A Vgg= IOV

ON RESISTANCE [Rpg (on)]

o

NORMALIZED DRAN-TO-

100 150 200
JUNCTION TEMPERATURE (TJ)"C
92CS-34764

Normalized drain-to-source on resistance roson as a function
of junction temperature.

The positive temperature coefficient of the MOSFET
on resistance is a result of the proximity of the channel
region to the gate. A bias on the gate can pull
additional mobile charge carriers into the channel and,
in this way, control the resistance and, in turn, the
current in this region. However, carriers in this section
are all of a single polarity, and the concentration of
these carriers, which is primarily a function of the gate
bias, is essentially independent of temperature. There-
fore, the temperature coefficient of the on resistance is
positive over the entire length of the current path, and
the current always tends to defocus away from hot
spots.

Safe Operating Area

The differences in the thermal characteristics of
MOSFETSs and bipolar transistors result in a fundamen-
tal difference.in the safe-operating areas of these
devices. Both types of device are limited only by
thermal dissipation considerations when operated at
high current and low voltage. In the high-voltage/low-
current region of the safe-operating area, the positive-

Performance Characteristics

temperature-coefficient portion of the current path in
bipolar transistors cannot counterbalance the negative-
temperature-coefficient portion of the current path,
which is higher in this region. Therefore, bipolar
transistors must be derated more rapidly to avoid the
high current concentration that may lead to second
breakdown. In RCA power MOSFETS, the total current
path has a positive temperature coefficient of resistivity,
and the MOSFETs are rated for a constant thermal-
dissipation limit over the entire area defined by the
maximum current and voltage ratings.

T

8| CASE TEMPERATURE (T¢) = 25°C G

| (CURVES MUST BE DERATED

LINEARLY WITH INCREASE IN

TEMPERATURE)
ot

e
-

DRAIN CURRENT (Ip)—A

I 10 100 1000
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
92CS-36495R1

Safe-operating-area curve for an RCA power MOSFET.

Output Characteristics

Probably the most used MOSFET graphical data is
the output characteristic or plot of drain-to-source
voltage (Vos) as a function of drain-to-source current
(Io). A typical characteristic shows the drain current, at
various Vps values, as a function of the gate-to-source
voltage (Vgs). The curve is divided into two regions: a
linear region in which Vps is small and drain current
increases linearly with drain voltage, and a saturated
region in which increasing drain voltage has no effect
on drain current (the device acts as a constant-current
source). The current level at which the linear portion of
the curve joins with the saturated portion is called the
pinch-off region.

A standard power MOSFET must be driven by a fairly
high voltage, on the order of 10 volts, to ensure
maximum saturated drain-current flow. However, inte-
grated circuits, such as TTL types, cannot deliver the
necessary voltage level unless they are modified with
external pull-up resistors. Even with a pull-up to 5 volts,
a TTL driver cannot fully saturate most MOSFETs.
Thus, TTL drivers are most suitable when the current to
be switched is far less than the rated current of the
MOSFET. CMOS ICs can run from supplies of 10 volts,
and these devices are capable of driving a MOSFET
into full saturation. On the other hand, a CMOS driver
will not switch the MOSFET gate circuit as fast as a
TTL driver. The best results, whether TTL or CMOS ICs
provide the drive, are achieved when special buffering
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Performance Characteristics

chips are inserted between the IC output and gate
input to match the needs of the MOSFET gate. Of
course, this limitation is eliminated with the use of the
L?FET.
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gy I DUTY CYCLE < 2%
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DRAIN-TO-SOURCE VOLTAGE (Vpg)-V
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Typical output characteristic for an RCA power MOSFET.

Switching Characteristic’s

A Power MOSFET is usually considered as a
gate-voltage controlled device. In reality, an apprecia-
ble current must be provided in order to switch the
device. In measurements of the switching characteris-
tics of RCA power MOSFETS, the gate current is used
as the input parameter.

A family of curves is presented for a constant load
resistance with Vpp varied. Gate drive during switching
transitions is a constant current with voltage com-
pliance limits of 0 and 10 volts (0 and 5 volts for
L2FETs). This new format is a plot of drain voltage and
gate voltage as a function of normalized time. Time is
normalized by the value of gate driving current. The
normalization shows excellent agreement with data
over five orders of magnitude, and is bounded on one
extreme by gate propagation effects and on the other
by transition time self-heating (typically tens of nano-
seconds to hundreds of microseconds).

+15V

500

2N4036

+ CLAMP

CA3280

Test Circuit — The heart of the switching-time test
circuit is an RCA CA3280 integrated-circuit operational
transconductance amplifier (OTA) operated as a com-
parator. An OTA is a current output circuit where the
output current and output transconductance are pro-
grammed by the amplifier bias current (lasc). Internal
chip circuit feedback assures an extremely high output
impedance within a compliance range established by
the supply voltages. The CA3280 is actually two OTA's
in parallel.

A value of lasc is established from the collector of a
2N4036 transistor. The current into the load (the gate
of the MOSFET under test) may be varied between
+ lasc and —lasc times a constant of proportionality
(approx. a0.9). The actual value depends upon the
input differential input voltage. As a comparator, the
differential voltage is large, resulting in saturated
behavior of tlasc. If the gate voltage comes within a
volt of the rail voltages, this current goes to zero,
producing a clamping voltage. These supply voltages
are adjusted to clamp 0 volts and +10 volts for the
normal n-channel MOSFET (0 volts and +5 volts for
L2FETs). The behavior of the CA3280 IC is excellent
from submicroamperes to about 2-1/2 ma. Higher
current may be achieved by stacking many CA3280
packages atop one another and soldering the leads to
parallel the chips rather than wiring many sockets. This
arrangement may require an increase in the bypass
capacitor values.

An RCA CA3240E BiMOS input op amp is used as a
unity-gain follower. Otherwise, the 1-megohm or 10-
megohm shunting impedance of the scope would load
the high-impedance circuitry associated with the
MOSFET gate.

Test Conditions and Wavetorms — The input test
signal applied to the CA3280 OTA is supplied by a
pulse generator set for an on-time duration of 50 us
and a repetition rate of approximately 25-ms (about
0.2% duty cycle). The =+ clamp voltages are set to the
appropriate values. The power MOSFET load resistor is
chosen to equal the maximum rated voltage divided by
the maximum rated current.

With a low value of drain supply voltages, the gate
voltage is observed while adjusting lasc. A convenient
set of conditions occurs when a short dwell time of
several microseconds exists at the + 10-volt level
(+ 5-volt level for L?FETs). Minor adjustments may be
desired for lasc as the drain supply voltage is increased

MOSFET GATE

SCOPE

92CS -3750!1

Test circuit used to measure switching characteristics of RCA power MOSFETs.
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to the maximum rate value.

There are some features of the gate and drain voltage
waveforms which should be noted.

1. The waveforms during the positive gate current time
are symmetrical to those during the negative gate
current time.

Exceptions occur for very fast or very slow
switching, and for non-symmetrical current drive.

2. The drain voltage waveform contains a rather steep
slope with a fairly constant dv/dt over most of the
drain voltage excursion.

3. The drain voltage contains a rather shallow slope
with a fairly constant dv/dt over the remainder of the
drain voitage excursion.

4. The drain transition voltage (defined as the intercept
of the gate and drain voltage curves above two near
straight lines) typically occurs when the drain
voltage equals the sum of the gate voltage (at that
instant of time) plus the product of the drain current
times roson.

5. The gate voltage waveform contains three near
straight line segments during the positive gate
current transition time.

Family of Characterization Curves — The published
switching data on RCA power MOSFETs include a
family of gate and drain voltage curves in which the
drain supply voltage is fixed at four values. The
ordinate is 10 volts (5 volts for L*FETs) full scale for the
gate voltage and is normalized to 100% of the
maximum rated drain-voltage curves. All four sets of

100

75

RFM15N15

It =1mA
Vg = 10 VOLTS
RL = Vpss/Ip(RmS)

% RATES Vpgs
8

25

2017/l 40ly/lg 60ly/1G 80Iy/1g
TIME — microseconds
92C5-37476
Family of switching-characterization curves for an RCA power

MOSFET.

curves are taken with a predetermined gate current,
*lr. The abscissa is also normalized to 100 (I+/lg)
microseconds full scale, where Ig is the actual gate
drive current. With this family of characteristic curves,
switching behavior may be readily predicted for almost
any driving circuit provided the load is resistive.

Characterization-Curve Limits — The gate and drain
voltage switching waveforms can be scaled in an
inverse manner with gate current. This scaling shows
that the switching-time range over which the character-
ization can be applied is very impressive. For gate
currents of the order of amperes, the device response
will be slowed by gate propagation delay. This delay, of
course, degrades the linear switching relationship to
gate current. The characterization, however, is valid
over many decades of gate current so that all but a
very few applications can be described by the family of
switching characterization curves.

Performance Characteristics

J ]

Input test signal applied to CA3280 (2 volts peak).

Power MOSFET gate-current waveform (=1 mA).

Power MOSFET gate voltage (10 volts peak) and drain voltage
(150 volts peak-to-peak) waveforms.

ov

Linear approximation of power MOSFET gate- and drain-
voltage waveforms.

Test waveforms for measurement of switching charac-
teristics of standard power MOSFETs. (Time base for
waveforms is 100 microseconds full scale.)

Asymmetrical Current Drive — The positive and
negative gate drive will often be dissimilar. The scaling
of course must reflect this condition. At other times,
the gate current varies with amplitude. This is always
true when driving from a pulse generator of fixed
resistance. Piece-wise linear methods will yield the gate
current, which will permit the proper piece-wise linear
scaling. This could be done in the following manner:

1. Mark eleven small x’s along the gate waveform,

dividing it into 10 equal voltage segments; for
example, Vs =0, 1, 2, ... 9, 10 volts.
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Performance Characteristics

2. Draw a vertical line through each X the full height of
the gate waveform, creating 10 time segments.

3. If the driving-pulse amplitude is 0 to 10 volts with an
internal resistance of 100 ohms, the piece-wise linear
gate current for each time segment can be calcu-
lated, lg1 = (10-0.5)/100 = 95 mA, lgz = (10-1.5)/100
= 85 mA, etc.

4. Then each waveform is scaled within the pertinent
time segment by the proper gate current.

5. Smooth the curves.

6. Create 10 more time segments for the right half of
the gate waveform corresponding to an average gate
voltage of 9.5, 8.5, . . . 1.5, 0.5 volts. Call these
segments 11, 12, .. . 19, 20.

7. In that the pulse-generator voltage is now zero volts,
calculate |4 as:
Ig11 = (0-9.5)/100 = -95 mA, lg12 = (0-8.5)/100 =
-85 mA, etc.

8. Repeat 4 and 5. L?FETs would be treated with
smaller voltage segments.

+ RFM15N15
al
0%k X td (OFF)
L At
L otr
2 + td (ON)
104

T T
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109
L +\\
1071 RaN \
C M
- \+
102l vl el gl gyl |\||
100 10! 102 103 104 108 108

GATE CURRENT (ig) — microamperes

92Cs-37475

Linearly, sealed correlation curves show that switching
characterization curves are valid over five decades of gate
current.

Generally, the gate-voltage plateau will not be
located at the middle of the pulse-generator amplitude
(5 volts). As a result, rise and fall times measured this
way experience differing gate currents and are “non-
symmetrical”. This type of measurement will also lead
one to observe temperature sensitivities, load-current
sensitivities, and device-to-device variability, all of
which are more circuit dependent than device
dependent.

Gate-Voltage Propagation Effects — Most power-
MOSFET applications need switch no faster than tenths
of a microsecond. Should faster switching be required,
it must be understood that the power MOSFET appears
as a distributed network of many cells when used for
very fast switching.
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The thousands of individual MOSFET cells are
connected in parallel with highly conductive metal for
the sources and drains. However, the gates are
paralleled with a moderately conductive film of doped
polysilicon. As a result, a very steep voltage wavefront
applied to the gate pad will bias those cells close by,
but a delay will occur for turn on or turn off. Because
of the nonlinear “input capacitance” of each call, the
delay cannot be characterized by a pure number of so
many nanoseconds.

At present, most manufacturers characterize typical
switching speed for a single test condition. The test
conditions are usually chosen to present the most
favorable result. Therefore, this is usually near the
upper limit of usefulness.

Curves show the increasing effect of gate-voltage propagation.

Manufacturing Operations

The process technology and disciplines required to
fabricate Power MOSFETs are very similar to LS| process-
ing of integrated circuits. Current design rules accommo-
date 575,000 individual MOS cells per square inch of
active die area. Design rules for 1986 increased the density
of active cells to 725,000 per square inch.

To manufacture Power MOS devices effectively, RCA
has funded a multi-million dollar wafer fabrication facil-
ity specifically for MOS. Features of this facility include:
® 125-mm wafer capacity.

o Fully automated wafer transfer and handling.

e Microprocessor-controlled diffusion/LPCVD/metalliza-
tion operation.

e Plasma etching of polysilicon and oxide films.

e Direct step on wafer-projection lithography.

e LPCVD polysilicon/doped oxides/undoped oxides.

® |on implantation (low and high dose).

® Microprocessor-controlled photolithography

operations.

.Computer-aided design and process simulation.

Automated TO-220 and TO-3 Packaging.

Automated pellet/finished-goods testing.

Diffusion Operations

RCA power MOSFETSs are processed in a Class 100
environment using state-of-the-art computer-controlled
diffusion, LPCVD, and monitoring equipment. All diffu-
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sion and LPCVD tubes have a dedicated microcontroller
specifically designed to control furnaces engaged in
semiconductor wafer processing. The microcontroliers
provide complete recipe creation and storage capabili-
ties, constant monitoring of furnace conditions, auto-
matic control of all furnace functions (time sequencing,
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Micrographic recipe for a typical diffusion sequence.

temperature profiling/ramping, mass-flow controlled
gases, and wafer-boat movements), alert/alarm provi-
sions, and extensive diagnostic capabilities. The micro-
controllers are supervised by a central computer console
which provides additional recipe storage, inventory con-
trol, and centralized process monitoring.

Wafers are handled by first-generation robotics
(cassette-to-cassette) at all stages of processing to elim-
inate human-handling induced defects. In addition, only
the purest available gases, chemicals, and ultra filtered
water are used to process RCA Power MOS/FETs. lon
implantation is used exclusively for all diffusion dopant
sources to achieve exceptional uniformity and
repeatability.

Manufacturing Operations

Lithography Operations

The Power MOSFET Lithography is performed in a
temperature and humidity-controlled Class 100 environ-
ment using the most recent static-neutralizing equip-
ment. Both coating and developing is performed on
microprocessor controlled tracks. Each step is designed
for cassette-to-cassette operation.

Mix and match exposure tools employ automatic laser
alignment schemes throughout. Proximity machines are
used for non-critical levels, while the registration and
critical defect layers are printed by use of a 1.1 direct
wafer stepper.

A metal ion-free developer is used exclusively to
guard against any trace impurities. Inspection and criti-
cal dimension control are handled in a cassette-to-
cassette manner by the successful marriage of the
Nanometrics line-width computer with the OSI inspec-
tion station incorporating automatic laser focusing.

A high temperature positive resist is used on all prod-
uct to assure line-width fidelity through high-current ion
implantation. Plasma etching is used for pattern delinea-
tion using the single-wafer approach with end-point
detection.

Assembly

Automation is being introduced to improve product
quality and reliability.

Automatic equipment has been installed to assemble
the TO-220; additional equipment currently is installed
to fully automate assembly of TO-3 devices. Both of
these assembly lines utilize the latest state-of-the-art tech-
niques, such as pattern recognition systems, to identify
“good” pellets for automatic transfer from a sawed wafer
array and also to identify and locate the bond pads for
automatic placement of the interconnect bond wires.
Wire bond integrity is determined automatically as
resonant frequency values registered after each ultra-

lon-implantation system used for all dif-

fusion operations. etch operation.-

System used for polysilicon pl Computer controlled syst

provides
direct digital control of all furnace
operations.
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Manufacturing Operations

Direct wafer stepper (1X) used for critical
lithography alignment. ’

Microprocessor-controlied automatic
wafer dicing system.

sonic bond. Oxygen level sensors and moisture monitors
are used at the sealing operation to TO-3 devices to gua-
rantee the proper environment to assure reliable her-
metic product. In addition, the latest state-of-the-art elec-
tronic tests have been instituted for all dc static tests, hot
switching, inductive testing, Is/b and other tests required
to assure that product does indeed meet specifications.

TO-3 Assembly System

The TO-3 manufacturing system is fully automatic
from wafer sawing through brand and pack operations.
This system is designed to eliminate all handling of
product by the operator. It reduces cycle time,
improves reliability levels, and is potentially capable of
a 30 parts-per-million quality level.

System operation begins with the feeding of TO-3
stems from vibratory bowls into an automatic chip-
mounting machine. Stems with chips mounted are then
output to a storage cart. The storage cart provides the
input to the automatic aluminum-wire bond machine,
which ultrasonically bonds the wires to the chip and
leads on the TO-3 stems. After wire bonding, the
product is auto-loaded into the storage carts, which are
then loaded into the automatic sealing machine. This
machine processes the product through a one-hour
bake prior to weld sealing. Sealing is done in a
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Osl inspection system provides resolu-
tion to nanoline widths.

Micvoprocessér-co’ntrolled macronetic
coating track.

Wafer circuit probe test station.

nitrogen atmosphere to assure device hermeticity; the
product then moves again to a storage cart. The sealed
product is next loaded into a machine that automati-
cally coats the TO-3 leads with solder and then loads
the product back into the storage cart for transporta-
tion to the test handlers. At the test-handler station, the
devices are automatically dispensed into one of twenty
bins according to test specifications, and then stored in
an automatic storage and retrieval system. A robot
stores the product automatically and keeps track of it
through a bar code system that identifies each test bin.
The bins are stored at random locations by the robot
and retrieved when needed to satisfy an order from a
customer. When retrieved, a bin is brought to a brand
and pack machine where the bin bar code is verified by
a code reader. If the bar code is correct, the product is
fed from a vibratory feed bowl into the machine where
it is tested again to assure compliance to tests
specifications, branded, and packed for shipment to the
customer.

Quality audits are taken on-line after each operation
to assure the quality level of the product. Checks for
voids under the pellet, bonded wire pull strengths,
hermeticity after sealing, solder coverage of leads,
correlation of test specifications at testing, and the final
test at branding to guarantee the integrity of the device
to the customer are all monitored on a scheduled basis
throughout the production process.
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Testing

All MOSFET testing is done on automatic test equip-
ment. Stations are provided for both wafer probe and
finished-goods testing. All finished devices in TO-220
and TO-3 packages are automatically handled and tested
to assure the highest possible quality levels at the final-

Manufacturing Operations

test operation. The water prober is attached to a wafer
mapper so that device parameters can be mapped to
determine variation across the wafer. This data can then
be compared with the statistical information that is
generated. Given the proper command, statistical tables
and histograms are printed out.

Automatic TO-3 and TO-220 power MOSFET test set.

Quality and Reliability Assurance

The ability to build and maintain the high levels of
quality and reliability required today, depends on inher-
ent design and process capability, and not the degree of
test and inspection. Both the design and production
facilities for RCA’s Power MOSFET are totally new, with
state-of-the-art equipment and process techniques
which deliver this needed capability.

In-Process Quality Control

All critical phases of the highly automated power
MOSFET manufacturing cycle have been characterized
with respect to their intrinsic variability. Statistical limits
have been established to give early warning of abnormal
process trends and fluctuations, based on this intrinsic
capability. These limits are constantly tightened as the
process improves and are well within the engineering
specifications. The emphasis at RCA is to employ statis-
tical methods at the point of control, rather than an
inspection point at the end of a process.

Control of Outgoing Product

The quality control lot acceptance sampling of fin-
ished product is performed after manufacturing has per-
formed 100% inspection of all specified electrical charac-
teristics. The current sampling level is 0.1% AQL for
electrical parameters, and is constantly being improved.
However, due to tight parameter distributions gained
through process control and inherent design capability,

the average outgoing quality level (AOQ) to the customer
has been in the order of 100 PPM (0.01%).

Reliability Assurance

RCA Solid State has a world-wide reliability program
that helps to shape the direction of new product devel-
opment, assures that the reliability level is maintained
throughout the production cycle, and develops specific
models to predict the reliability in the end-use applica-
tion. In order to meet these objectives, a reliability facil-
ity is maintained at each manufacturing location for real-
time feedback. A centralized reliability engineering
organization develops all new test methods and supports
new product/process development. Each group is fully
trained in the reliability and applied statistics disciplines,
as well as failure analysis, and are responsible for using
these techniques to monitor and improve product
capability.

The Reliability program

The reliability-assurance program operates at all
stages of production, using the following four-pronged
approach:

Product Design and Development — During early
development, initial product lots are characterized
through accelerated reliability tests which establish the
product capability. Once the design has been fine-tuned,
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Quality and Reliability Assurance

Laser scanner used to detect processing defects.

Electronic microscope with TV monitor used for visual insoec-
tion of wafers.

ing-life test racks.
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multiple production runs are initiated and samples are
subjected to a full range of standardized accelerated
tests. All lots must meet pre-established reliability stand-
ards before any new -design or process can be released
for production.

Wafer HTRB — RCA has developed a totally unique
in-line reliability test performed at the wafer level. Sam-
ples from each wafer lot receive a 24-hour 150°C bias-
life test to measure passivation integrity and surface
cleanliness.

Real Time Indicators (RTI) — RTI's are short-duration
accelerated-stress tests used to control the occurrence
of specific failure mechanisms that can significantly
affect product reliability. The stress levels are designed
to induce failures, so that product-capability shifts can
be detected and corrected. They are performed weekly
at each manufacturing location. In this real-time method
of determining reliability, a continuous flow of data is
provided to indicate how well the manufacturing process
is producing product.

Table | — Typical MOSFET RTI Tests

TYPICAL
TEST CONDITIONS | PACKAGE DURATION
Power PD = 4.75 Watts Plastic 10-15K cycles
Cycling Tj = 35°-175°C
(approx.)
Power PD = 56 Watts TO-3 20-50K cycles
Cycling Tj =90°-168°C
(approx.)
D-S Bias Life | TA =150°C All 168 hrs.
80% of Drain-
Source
G-S Bias Life| G-S=16V, All 168 hrs.
TA =150°C

Requalification Program (RQP) — Each product is
requalified every six to twelve months to the same

matrix of tests required for the initial production release.
This operation measures the changes in the total capa-
bility of each MOS/FET family to meet the original relia-

bility design objectives. Table Il is typical of the data
generated for RQP.
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Quality and Reliability Assurance

Table Il — Accelerated Power MOSFET Test Reliability Summary

CUM. HOURS % NON-
PACKAGE TEST AND CONDITIONS DURATION OR CYCLES FUNCTIONAL
All Bias Life 500 hrs. 300,000 0.33
Drain-Source = 80% of rated
TA =150°C
All Bias Life 500 hrs. 270,000 0.00
Gate-Source = 16V, TA = 150°C
All Operating Life 500 hrs. 230,000 0.00
TA = 150°C, Free Air

TO-31 Thermal Cycling 400 cycles 133,600 0.30
TO-39 -65°C to +150°C

TO-220 Thermal Shock 400 cycles 100,000 0.00
-65°C to +150°C

TO-31 Power Cycling 20,000 cycles 5,480K 0.73
TO-39 Delta Tj = 78°C

PD =56 W (TO-3) or 2 W (TO-39)
TO-220 Power Cycling 10,000 cycles 1,850K 0.00
Delta Tj = 135°C, PD = 4.75 W
TO-220 Pressure Cooker 24 hrs. 3,072 0.00
Failure Rate in %/1000 Hours at 60% UCL
TEST TA =125°C TA =90°C TA =75°C
Bias Life 0.09 0.005 0.001
Operating Life 0.07 0.004 0.001

NOTE: Failure rate based on Nonfunctional performance in an operating mode, extrapolated from 150°C data using
1.0 eV activation energy.
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Standard Power MOSFETs

RFL1NO08, RFL1N10, RFP2N08, RFP2N10 File Number 1385

N-Channel Enhancement-Mode
Power Field-Effect Transistors

1and 2 A, 80and 100V
ros{on): 1.05Q and 1.2Q

Features:

m SOA is power-dissipation limited

m» Nanosecond switching speeds §zcs43m

m Linear transfer characteristics

= High input impedance

® Majority carrier device N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

GATE

RFL1NO8
The RFL1N08 and RFL1N10 and the RFP2N08 and RFP2N10 RFL1N10
are n-channel enhancement-mode silicon-gate power DRAIN
field-effect transistors designed for applications such as SOURCE (CASE)
switching regulators, switching converters, motor drivers,
relay drivers, and drivers for high-power bipolar switching 92Cs-37558
transistors requiring high speed and low gate-drive power.
These types can be operated directly from integrated JEDEC TO-205AF
circuits.

RFP2N08
The RFL-series types are supplied in the JEDEC TO-205AF RFP2N10
-metal package and the RFP-series types in the JEDEC TO-
220AB plastic package.

SOURCE
*The RFL and RFP series were formerly RCA developmental % RAIN

numbers TA9282 and TA9283, respectively. (FLANGE) O —_¢©

TOP VIEW GATE

92Cs-39528

JEDEC TO-220AB

MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25°C):

RFL1NO8 RFLiIN10 RFP2NO08 RFP2N10
DRAIN-SOURCE VOLTAGE Voss 80 100 80 100 "
DRAIN-GATE VOLTAGE (Ras=1 MQ) Voer 80 100 80 100 Vv
GATE-SOURCE VOLTAGE Vas +20 \
DRAIN CURRENT RMS Continuous lo 1 1 2 2 A
Pulsed lom 5 A
POWER DISSIPATION @ T¢c=25°C Pr 8.33 8.33 25 25 W
Derate above Tc=25°C 0.0667 0.0667 0.2 0.2 w/°C

OPERATING AND STORAGE '

TEMPERATURE Ti, Tstg -55 to +150 °C
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ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25°C unless otherwise specified

Standard Power MOSFETs

RFL1NO08, RFL1N10, RFP2N08, RFP2N10

LIMITS
TEST RFL1NO8 RFLIN10
CHARACTERISTIC SYMBOL CONDITIONS RFP2NOS RFP2N10 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown Voltage BVbss lo=1 mA 80 - 100 — \"
Vas=0
Gate-Threshold Voltage Vas(th) Vas=Vos 2 4 2 4 v
lo=1 mA
Zero-Gate Voltage Drain Current loss Vops=65 V — 1 — —
Vps=80 V — — — 1
Te=125°C uA
Vos=65 V — 50 — —
Vps=80 V — — - 50
Gate-Source Leakage Current lass Vas=120 V - 100 — 100 nA
Vps=0
Drain-Source On Voltage Vps(on) Ib=1 A |RFP| — 1.05 - 1.05
Ves=10 V|RFL| — 1.2 — 1.2 v
Ib=2 A |RFP| — 3.0 — 3.0
Vags=10 V| RFL — 33 — 3.3
Static Drain-Source On Resistance rns(on)a lo=1 A |RFP| — 1.05 — 1.05 Q
Ves=10 VIRFL| — 1.4 — 1.4
Forward Transconductance Ots? Vos=10 V 400 — 400 — mmho
Io=1A
Input Capacitance Ciss Vps=25 V — 150 — 150
Output Capacitance Coss Vas=0 V — 80 — 80 pF
Reverse-Transfer Capacitance Cres f=1MHz — 20 — 20
Turn-On Delay Time ta(on) Voo = 50 V 17(Typ)| 25 [17(Typ)| 25
Rise Time te lo=1A 30(Typ)| 45 [30(Typ)| 45 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50 Q  [30(Typ)| 45 |30(Typ)] 45
Fall Time te Ves=10 V|RFP [17(Typ)] 25 |17(Typ)| 25
) ‘RFL [30(Typ)| 50 |30(Typ)| 50
Thermal Resistance Junction-to-Case Rac RFL1NO8,
— 15 — 15
RFL1N10 cC/W
RFP2NO8, _ 5 _ 5
RFP2N10
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
Lo RFLINT0
TEST RFL1NO8
CHARACTERISTIC SYMBOL CONDITIONS RFP2NO8 . RFP2N10 UNITS
Min. Max. Min. . Max.
Diode Forward Voltage Vsp 2 Iso = 1A — 14 — 1.4 Vv
Reverse Recovery Time tn lp = 2A 100(typ.) 100(typ.) ns
die/d; = 50A/us

8pyised: Pulse duration=300 us max., duty cycle=2%.
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RFL1NO08, RFL1N10, RFP2N08, RFP2N10

CASE TEMPERATURE(T¢ )=25°C

(CURVES MUST BE DERATED
LINEARLY WITH INCREASE

IN TEMPERATURE)

4t OPERATION IN THIS AREA

DRAIN CURRENT (I )—A
e
1 ~N

Vpss {MAX.)=80V (RFLINOS, RFP2NOS)
Vpss ( MAX.) =100V (RFLINIO,RFP2N10)

1 | | |
2 4 6 0.0 2 4 6 a|00 2 4 6 8‘000
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Fig. 1 - Maximum operating areas for all types.
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Standard Power MOSFETs

RFL1NO08, RFL1N10, RFP2N08, RFP2N10
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Fig. 6 - Normalized switching waveforms for constant gate-current Fig. 7 - Typical saturation characteristics for all types.
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Standard Power MOSFETs

RFL1N12, RFL1N15, RFP2N12, RFP2N15 File Number 1444

N-Channel Enhancement-Mode
Power Field-Effect Transistors

1 and 2 Amperes 120V — 150 V

ros(on): 1.75Q and 1.9Q

Features:
m SOA is power-dissipation limited

m Nanosecond switching speeds s
m Linear transfer characteristics saes -z
m High input impedance
m Majority carrier device N-Channel Enhancement Mode
TERMINAL DESIGNATIONS
RFL1N12
RFLIN15 GATE
DRA|
SOURCE (CAIS'E)
The RFLIN12 and RFL1IN15 and the RFP2N12 and
RFP2N15* are n-channel enhancement-mode silicon-gate 920837585
power field-effect transistors designed for applications JEDEC TO-205AF
such as switching regulators, switching converters, motor
drivers, relay drivers, and drivers for high-power bipolar
switching transistors requiring high speed and low gate-
drive power. These types can be operated directly from RFP2N12
integrated circuits. RFP2N15

The RFL-series types are supplied in the JEDEC TO-205AF
metal package and the RFP-series types in the JEDEC TO- SOURCE
220AB plastic package. - £

PRAN = DRAIN
*The RFL and RFP series were formerly RCA developmental (FLANGE) O .

numbers TA9196 and TA9213, respectively.

—
TOP VIEW GATE
92Cs-39528

JEDEC TO-220AB

MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25°C):

RFL1IN12  RFL1IN15 RFP1IN12 RFP2N15
DRAIN-SOURCE VOLTAGE Voss 120 150 120 150 \
DRAIN-GATE VOLTAGE (Res=1 MQ)  Vogr 120 150 120 150 '
GATE-SOURCE VOLTAGE Vas +20 \
DRAIN CURRENT RMS Continuous lo 1A 1A 2A 2A A
Pulsed lom 5 A

POWER DISSIPATION

@ Tc=25°C Pr 8.33 8.33 25 25 W

Derate above T¢=25°C 0.0667 0.0667 0.2 0.2 W/°C
OPERATING AND STORAGE

TEMPERATURE Ti, Tstg -55 to +150 °C
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Standard Power MOSFETs

RFL1N12, RFL1N15, RFP2N12, RFP2N15

ELECTRICAL CHARACTERISTICS at Case Temperature (T.) = 25°C unless otherwise specified

LIMITS
RFL1N12 RFLIN15
TEST RFP2N12 RFP2N15
CHARACTERISTICS SYMBOL CONDITIONS MIN. | MAX.| MIN. | MAX.| UNITS
. Io=1mA
Drain-Source Breakdown Voltage BVpss Ves = 0 120 —_ 150 — \
GS —
Ves = Vos
Gate Threshold Voltage Vasan 2 4 2 4 \"
lo =2 mA
Vos = 100 V - 1 — —
Zero Gate Voltage Drain Current Vos =120V — — — 1
loss Te =125°C UA
Vps = 100 V — 50 — —
Vos =120V — — — 50
Gate-Source Leakage Current lass VGSV= ji200 v — 100 - 100 nA
Ds — |
w=1a |RFP| — 15| — (175
. Ves = 10 V|RFL| — 1.9 — 19
D -S | Vv 8 \
rain-Source On Voltage bs(on) w=2A [RFP| — 50 — 6.0
Ves = 10 V[RFL| — 6.3 — 6.3
Static Drain-Source On Resistance N Ib=1A |RFP| — 2 - 2
ros(on) ¢}
Ves =10 VIRFL| — | 2.15 — 215
Vps =10V
Forward Transconductance grs” rs _ 1(; 400 — 400 — mmho
b=
Input Capacitance Ciss Vos =25V — 150 — 150
Output Capacitance Coss Ves =0V — 80 — 80 pF
Reverse Transfer Capacitance Crss f=1MHz — 20 — 20
Turn-On Delay Time ta(on) Vop =75V 17(typ.)| 25 | 17(typ.)| 25
Rise Time t lo=1A 30(typ.)| 45 | 30(typ.)| 45 ns
Turn-Off Delay Time ta(off) Rgen = Rgs = 50 Q | 30(typ.) | 45 | 30(typ.)| 45
Fall Time t Ves =10V |RFP[17(typ.)| 25 [17(typ.)| 25
RFL| 30(typ) | 50 | 30(typ) | 50
RFL1N12,
. — 15 — 15
Thermal Resistance ROJC RFLIN15 oC/W
Junction-to-Case RFP2N12, 5 5
RFP2N15
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFLINT2 RFLIN15
CHARACTERISTIC SYMBOL CONDITIONS REP2N12 RFP2N15 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp? Isp = 1A — 1.4 — 14 \
Reverse Recovery Time ter le= 2A 150(typ.) 150(typ.) ns
die/de = 50A/us

®Pulsed: Pulse duration = 300 us duty cycle = 2%.
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Standard Power MOSFETs

RFL1N12, RFL1N15, RFP2N12, RFP2N15
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Fig. 3 — Typical normalized gate threshold voltage as a function
of junction temperature for all types.
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Standard Power MOSFETs

RFL1N12, RFL1N15, RFP2N12, RFP2N15
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Fig. 6 - Normalized switching waveforms for constant gate-current Fig. 7 — Typical saturation characteristics for all types.
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drain current for all types.
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Standard Power MOSFETs

RFL1N18, FiFL1N20, RFP2N18, RFP2N20 File Number 1442

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

1and 2 A, 180 and 200 V

ros(on): 3.5Q and 3.65Q

Features: 6

» SOA is power-dissipation limited

» Nanosecond switching speeds S s saral
w Linear transfer characteristics

m High input impedance
m Majority carrier device N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

GATE

RFL1N18
RFL1N20
DRAIN
The RFL1N18 nd RFL1N20 and the RFP2N18 and RFP2N20 SOURCE feaser
are n-channel enhancement-mode silicon-gate power
field-effect transistors designed for applications such as 92€5-37555
switching regulators, switching converters, motor drivers,
relay drivers, and drivers for high-power bipolar switching JEDEC TO-205AF
transistors requiring high speed and low gate-drive power.
These types can be operated directly from integrated
circuits. RFP2N18
The RFL-series types are supplied in the JEDEC TO-205AF RFP2N20 SOURCE
metal package and the RFP-series types in the JEDEC TO- £
220AB plastic package. AN — O : gomm
The RFL and RFP series were formerly RCA developmental _
numbers TA9289 and TA9290, respectively.
TOP VIEW GATE
92Cs-39528
JEDEC TO-220AB
MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25°C):
RFL1IN18 RFL1N20 RFP2N18 RFP2N20
DRAIN-SOURCE VOLTAGE Voss 180 200 180 200 \"
DRAIN-GATE VOLTAGE (Rgs=1 MQ) Voer 180 200 180 200 \
GATE-SOURCE VOLTAGE Vas +20 \
DRAIN CURRENT RMS Continuous lo 1 1 2 2 A
Pulsed lom 5 A
POWER DISSIPATION Pr
@ Tc=25°C 8.33 8.33 25 25 w
Derate above T¢=25°C Q.0667 0.0667 0.2 0.2 w/°C
OPERATING AND STORAGE TEMPERATURE T}, Tey -55 to +150 °C
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Standard Power MOSFETs

RFL1N18, RFL1N20, RFP2N18, RFP2N20

ELECTRICAL CHARACTERISTICS, At Case Temperature (T.)=25°C unless otherwise specified

_ LIMITS -
TEST RFL1IN18 RFL1N20
CHARACTERISTIC SYMBOL CONDITIONS RFP2N18 RFP2N20 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown Voltage BVoss lo=1 mA 180 — 200 —_ v
Ves=0
Gate-Threshold Voltage Vas(th) Vas=Vos 2 4 2 4 \
Ip=1 mA
Zero-Gate Voltage Drain Current loss Vos=145V — 1 — —
Vos=160 \ - — —_ 1
Tc=125°C HA
Vos=145V — 50 — —
Vps=160 V — — — 50
Gate-Source Leakage Current lass Vas=120 V - 100 - 100 nA
. Vos=0
Drain-Source On Voltage Vps(on)® Io=1A |RFP| — 3.5 — 3.5
Vas=10 V| RFL — 3.65 — 3.65 v
1p=2 A |RFP| — 8.0 — 8.0
Vas=10 V| RFL — 8.3 — 8.3
Static Drain-Source On Resistance ros(on)® Io=1 A |RFP e 3.5 — 3.5 Q
Ves=10 V{RFL| — 3.65 — 3.65
Forward Transconductance O Vps=10 V 400 — 400 — mmho
Ib=1A
Input Capacitance Ciss Vps=25 V — 200 — 200
Output Capacitance Coss Vas=0V — 60 — 60 pF
Reverse-Transfer Capacitance Crss f=1MHz — 20 — 20
Turn-On Delay Time ta(on) Voo =100V [15(Typ)| 25 [15(Typ)| 25
Rise Time t, =1 A 20(Typ)| 30 [20(Typ)| 30 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50 Q  [25(Typ)| 40 [25(Typ)| 40
Fall Time te Ves=10 V| RFP [15(Typ)| 25 [15(Typ)| 25
RFL [30(Typ)] 50 [30(Typ)| 50
Thermal Resistance Junction-to-Case Rauc RFL1N18,
— 15 — 15
RFL1N20 o /W
RFP2N18, _ 5 _ 5
RFP2N20
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS ;
e TNZ0
TEST RFL1N18 RFL
CHARACTERISTIC SYMBOL CONDITIONS RFP2N18 RFP2N20 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp® Isp = 1A — 1.4 —. 1.4 \Y
Reverse Recovery Time te Ir = 2A 200(typ.) 200(typ.) ns
die/d; = 50A/us

8pyised: Pulse duration=300 us max., duty cycle=2%.

49




Standard Power MOSFETs

RFL1N18, RFL1N20, RFP2N18, RFP2N20

IN TEMPERATURE)
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Fig. 1 - Maximum operating areas for all types.
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Standard Power MOSFETs

RFL1N18, RFL1N20, RFP2N18, RFP2N20

PULSE TEST
PULSE DURATION =80us
DUTY CYCLE < 20%
CASE TEMPERATURE (T¢ )=25°C
2!
<
|
E 2 >
s S o]
1 -3
@ » z
s 8 E 1!
2
o
z
<
@
o
0.
Ig (REF) IG (REF)
20 |G Tl 80 |G ) o | 2 3 4 5 3 7
s ¢ DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
TIME — Microseconds 920537659 92CS-36088
Fig. 6 - Normalized switching waveforms for constant gate-current Fig. 7 - Typical saturation characteristics for all types.
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drain current for all types.
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Standard Power MOSFETs

RFP1N35, RFP1N40

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode

Power Field-Effect Transistors
1 A, 350 and 400 V

ros(on): 9 Q

Features )

®» SOA is power-dissipation limited

a Nanosecond switching speeds

m Linear transfer characteristics

® High input impedance

w Majority carrier device

The RFP1N35 and RFP1N40* 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 transistors requiring high
speed and low gate-drive power. These types can be
operated directly from integrated circuits.

The RFP-series types are supplied in the JEDEC TO-220AB
plastic package.

*The RFP series were formerly RCA developmental number

TA9390.

MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25°C):

File Number 1537

TERMINAL DIAGRAM
D

S
92Cs-33741

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

RFP1N35
RFP1N40

DRAIN -]
(FLANGE) O

TOP VIEW GATE

92Cs-39528

JEDEC TO-220AB

RFP1N35 RFP1N40
DRAIN-SOURCE VOLTAGE ............... Voss 350 400 v
DRAIN-GATE VOLTAGE, Res=1 MQ........ Voer 350 400 \"
GATE-SOURCE VOLTAGE ............u.e Vas +20 v
DRAIN CURRENT
Rms Continuous .......covvvieiininnnnnnn lo 1 A
Puised 2 A
POWER DISSIPATION @ T¢c=25°C........... Pr 25 w
Derate above Tc=25°C 0.2 Wwy/e
OPERATING AND STORAGE
TEMPERATURE ........ocovvivninnnn, Ti, Tag -55 to +150 °C
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T.)=25°C unless otherwise specified

Standard Power MOSFETs

RFP1N35, RFP1N40

TEST LIMITS
CHARACTERISTIC SYMBOL CONDITIONS RFP1N35 RFP1N40 UNITS
Min. | Max. | Min. | Max.
Drain-Source Breakdown Voltage BVoss lo=1 mA 350 - 400 — \
Vas=0
Gate-Threshold Voitage Vas(th) Vas=Vos 2 4 2 4 \
lo=1 mA
Zero-Gate Voltage Drain Current lpss Vps=280 V — 1 — —
VDs=320 \) -_ -_ -_ 1
Tc=125°C HA
Vps=280 V — 50 — —
Vps=320 V — — — 50
Gate-Source Leakage Current lass Vas=120 V - 100 — 100 nA
Vps=0
Drain-Source On Voltage Vps(on)? 1b=0.5 A — 45 —_ 45
Vas=10 V Vv
lo=1A — 11 — 11
Vas=10 V
Static Drain-Source On Resistance ros(on)? 10=0.5 A —_ 9 - 9 Q
Vgs=10 V
Forward Transconductance Ois? Vos=10V 250 - 250 — mmho
10=0.5 A
Input Capacitance Ciss Vps=25 V — 200 — 200
Output Capacitance Coss Ves=0 V — 50 — 50 pF
Reverse-Transfer Capacitance Cres f=1 MHz — 25 — 25
Turn-On Delay Time ta(on) Vps=200 V 7(typ) 25 7(typ) 25
Rise Time te Io=1 A 8(typ) 25 8(typ) 25 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50 Q  [28(typ)| 60 [28(typ)| 60
Fall Time t Vas=10V 29(typ)| 60 [29(typ)| 60
Thermal Resistance Junction-to-Case Rac RFP1N35, °
RFP1N40 B 5 — ° ow
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
TEST LIMITS
CHARACTERISTIC SYMBOL CONDITIONS RFP1N35 RFP1N40 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp@ I1sp=0.5 A — 14 — 1.4 \
. =2 A
Reverse Recovery Time ter dir/dt=50 A/us 760 (typ) ns

8pulsed: Pulse duration=300 us max., duty cycle=2%.
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Standard Power MOSFETs

RFP1N35, RFP1N40
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IN TEMPERATURE)
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DRAIN CURRENT (Ip)—A
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[e}]

Vpss (MAX) =350V (RFPIN35)
(MAX.)=400 V (RFPIN40)

= OPERATION IN THIS REGION
IS LIMITED BY rpslon)

! 2 4 2

4

100
DRAIN-TO-SOURCE VOLTAGE (Vpg)-V
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Fig. 1 - Maximum operating areas for all types.
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of junction temperature for all types.
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Standard Power MOSFETs

RFP1N35, RFP1N40

o 2[PULSE TEST
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Fig. 6 - Normalized switching waveforms for constant gate- Fig. 7 - Typical saturation characteristics for all types.
current drive. Refer to RCA Power MOSFETs
PMP411A.
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Standard Power MOSFETs

RFL2NO05, RFL2N06, RFP4N05, RFP4N06

N-Channel Enhancement-Mode
Power Field-Effect Transistors

2 and 4 Amperes, 50 V-60V
ros(on) = 0.6Q and 0.75Q

Features:

® SOA is power-dissipation limited
B Nanosecond switching speeds

B Linear transfer characteristics

W High input impedance

® Majority carrier device

The RFL2N05 and RFL2N06 and the RFP4N05 and
RFP4N06* are n-channel enhancement-mode silicon-gate
power field-effect transistors designed for applications such
as switching regulators, switching converters, motor driv-
ers, relay drivers, and drivers for high-power bipolar switch-
ing transistors requiring high speed and low gate-drive
power. These types can be operated directly from inte-
grated circuits.

The RFL-series typés are suppliedin thé JEDEC TO-205AF
metal package and the RFP-series types in the JEDEC TO-
220AB plastic package.

*The RFL and RFP series were formerly RCA developmental
numbers TA9378 and TA9379, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25° C):

File Number 1497

S
92CS-3374)

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

RFL2N05 GATE
RFL2N06
DRAIN
SOURCE (CASE)

92CS-37555

JEDEC TO-205AF

RFP4N05
RFP4N06

L SOURCE
— DRAIN

——

DRAIN ]

(FLANGE) O

—
TOP VIEW GATE
92CS-39528

JEDEC TO-220AB

) RFL2N05 RFL2N06 RFP4N05 RFP4NO06

DRAIN-SOURCE VOLTAGE ............ Voss 50 60 50 60 v

DRAIN-GATE VOLTAGE (Rgs=1 MQ) .... Vogn 50 60 50 60 \Y

GATE-SOURCE VOLTAGE .............. Ves +20 \

DRAIN CURRENT, RMS Continuous ...... o 2 2 4 4 A

Pulsed ............... 10 A

POWER DISSIPATION @ T¢=25°C 833 833 25 25 w

Derate above T¢=25°C 0.0667 0.0667 0.2 0.2 W/
OPERATING AND STORAGE

TEMPERATURE ..........ccvvvnnn. T Tetg -55to +150 °C
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Standard Power MOSFETs

RFL2NO05, RFL2N06, RFP4AN0O5, RFP4N06

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25° C unless otherwise specified.

LIMITS
TEST RFL2N05 RFL2N06
CHARACTERISTICS SYMBOL CONDITIONS RFP4NO5 RFP4N06 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVopss lo=1 mA 50 — 60 — Vv
Ves=0
Gate Threshold Voltage Vas(th) Vas=Vos 2 4 2 4 v
Io=1 mA
Zero Gate Voltage Drain Current loss Vps=40 V - 1 — —
Vps=50 V — — — 1
Tc=125°C UA
Vps=40 V — 50 — —
Vos=50 V — — — 50
Gate-Source Leakage Current lass Vas=120 V — 100 — 100 nA
Vns=0
Drain-Source On Voltage Vps(on)® lo=1A |RFP| — 0.6 —~ 0.6
Vas=10 V|RFL — 0.75 — 0.75
lo=2 A — 2.0 — 2.0 v
V(;s=10 Vv
lo=4 A — 4.8 — 4.8
Vos=15V
Static Drain-Source On Resistance ros(on)? lb=tA |RFP| — 0.6 — 0.6 Q
Ves=10 V[RFL — 0.75 — 0.75
Forward Transconductance [T Vps=10 V 400 — 400 - mmho
|D=1 A
Input Capacitance Ciss Vps=25 V — 150 — 150
Output Capacitance Coss Vas=0 V — 85 — 85 pF
Reverse Transfer Capacitance Crss = 1MHz — 30 — 30
Turn-On Delay Time ta(on) Voo =30 V 6(typ) 15 6(typ) 15
Rise Time t, Io=1A 14(typ) 30 14(typ) 30 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50 Q 16(typ) 30 16(typ) 30
Fall Time t Ves=10 V|RFP| 14(typ) 25 14(typ) 25
RFL| 30(typ) 50 30(typ) 50
Thermal Resistance Ré,c RFL2NO0S5,
Junction-to-Case RFL2N06 — 15 — 15 o
RFPANOS, — 5 - 5 cw
RFP4NO06
#Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS.
TEST RFL2NO05 RFL2NO06
CHARACTERISTIC SYMBOL CONDITIONS RFP4NO5 RFP4N06 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vso Isp = 1A — 1.4 — 14 \
Reverse Recovery Time ter Ir = 2A 100(typ.) 100(typ.) ns
die/dr = 50A/us

*Pulse Test: Width < 300 us, Duty Cycle < 2%.
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Standard Power MOSFETs

RFL2NO0S, RFL2N06, RFP4N05, RFP4N06

10 =i

N 35% e e
Ip (MAX.) CONTINUOUS
4

()

S

OPERATION IN THIS AREA
IS LIMITED BY rosion

DRAIN CURRENT (lo) — A

2

0.01

Vpss (MAX)=RFL2NO5 RFP4NOS
% Vpss(MAX)=RFL2NO6 RFP4NO6

CASE TEMPERATURE (T¢)=25°C
(CURVES MUST BE DERATED
LINEARLY WITH INCREASE IN
TEMPERATURE)

L

100 1000

DRAIN—TO~SOURCE VOLTAGE (Vpg)—V

92CS-37097R1

Fig. 1 — Maximum operating areas for all types.
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POWER DISSIPATION (Pp)— W
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‘ »
CASE TEMPERATURE (Tc)—°C

92Cs-37098

Fig. 2 — Power dissipation vs. case temperature derating
curve for all types.
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Fig. 4 — Normalized drain-to-source on resistance to junction
temperature for all types.
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Standard Power MOSFETs

RFL2NO05, RFL2N06, RFP4N05, RFP4N06

PULSE TEST
12| PULSE DURATION=80uS
GATE DUTY CYCLE £2%
/ SOURCE CASE TEMPERATURE (Tc)=25°C
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Fig. 6 - Normalized switching waveforms for constant gate-current Fig. 7 — Typical saturation characteristics for all types.
drive.
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Fig. 8 — Typical drain-to-source on resistance as a function Fig. 9 — Capacitance as a function of drain-to-source
of drain current for all types. voltage for all types.
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of drain current for all types.
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Standard Power MOSFETs
RFM3N45, RFM3N50, RFP3N45, RFP3N50 File Number 1384

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode
Power Field-Effect Transistors

TERMINAL DIAGRAM
3 A, 450 and 500 V
ros(on): 2.5Q

Features:

= SOA is power-dissipation limited
m Nanosecond switching speeds

m [inear transfer characteristics

» High input impedance 5
w Majority carrier device 92¢s-33741

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

The RFM3N45 and RFM3N50 and the RFP3N45 and RFM3N45
RFP3N50 are n-channel enhancement-mode silicon-gate RFM3N50  souRce
power field-effect transistors designed for applications
such as switching regulators, switching converters, motor
drivers, relay drivers, and drivers for high-power bipolar
switching transistors requiring high speed and low gate-
drive power. These types can be operated directly from

DRAIN
(FLANGE)

GATE

integrated circuits. 92Cs-37801
The RFM-series types are supplied in the JEDEC TO- JEDEC TO 204AA
204AA steel package and the RFP-series types in the RFP3N45
JEDEC TO-220AB plastic package. RFP3NS0 Eoum
The RFM and RFP series were formerly RCA developmental (FORAN — DRAIN
numbers TA9193 and TA9232, respectively. O :é_
TOP VIEW GATE

92€s-39528

JEDEC TO-220AB

MAXIMUM RATINGS, Absolute-Maximum Values (T¢c=25° C): )
RFM3N45 RFM3NS50 RFP3N45 RFP3N50

DRAIN-SOURCE VOLTAGE ........... Voss 450 500 450 - 500 \
DRAIN-GATE VOLTAGE (Rgs=1MQ) ... Vocr 450 500 450 500 Y
GATE-SOURCE VOLTAGE ............. Vas +20 v
DRAIN CURRENT, RMS Continuous ..... Ip 3 A
Pulsed .............. lom 5 A

POWER DISSIPATION @ T¢=25°C ....... Pr 75 75 60 60 w

Derate above T¢=25°C 0.6 0.6 0.48 I 0.48 W/°C
OPERATING AND STORAGE

TEMPERATURE .................. T Tsg -55to +150 °C
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Standard Power MOSFETs

RFM3N45, RFM3N50, RFP3N45, RFP3N50

ELECTRICAL CHARACTERISTICS, At Case Temperature (T.)=25°C unless otherwise specified

LIMITS
TEST RFM3N45 RFM3N50
CHARACTERISTIC SYMBOL CONDITIONS RFP3N45 RFP3N50 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown Voltage BVoss Ib=1mA 450 - 500 — Vv
Vcs=0
Gate-Threshold Voltage Vas(th) Vaes=Vos 2 4 2 4 \
Ip=1 mA
Zero-Gate Voltage Drain Current loss Vps=360 V — 10 — —
Vps=400 V — — — 10
Tc=125°C A
Vps=360 V — 50 — —
Vps=400 V - — — 50
Gate-Source Leakage Current lass Ves=1t20 V — 1 100 — 100 nA
Vps=0
Drain-Source On Voltage Vps(on)@ Ib=1.5A — 4.5 — 4.5
Ves=10 \Y v
1b=3 A — 10.5 — 10.5
VGs=1 oV
Static Drain-Source On Resistance ros(on)@ Ib=1.5A — 25 — 25 Q
Ves=1 oV
Forward Transconductance O1s? Vps=10 V 1 — 1 — mho
Io=1.5A
Input Capacitance Ciss Vps=25 V — 600 — 600
Output Capacitance Coss Vas=0V — 150 — 150 pF
Reverse-Transfer Capacitance Crss f=1MHz — 50 — 50
Turn-On Delay Time ta(on) Vbo=250 V 30(Typ)| 45 [30(Typ)| 45
Rise Time t, 1b=1.5A 40(Typ)| 60 [40(Typ)| 60 ns
Turn-Off Delay Time tq(off) Rgen=Rgs=50 Q  [90(Typ)| 135 [90(Typ)| 135
Fall Time 1 Vas=10 V 50(Typ)| 75 |50(Typ)| 75
Thermal Resistance Junction-to-Case Raguc RFM3N45,
— 1.67 — 1.67
RFM3N50 /W
RFP3N45,
REP3N50 - 2.083 — 2.083
@ Pulsed: Pulse duration=300 us max., duty cycle=2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTIC SYMBOL | CoNBIHONS s ey |uniTs
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vso Isp=1.5 A — 1.4 — 1.4 \
Reverse Recovery Time te dir /d“;‘(’)é Alus 800(typ) 800(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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Standard Power MOSFETs

RFM3N45, RFM3N50, RFP3N45, RFP3N50

100, 1" CASE TEMPERATURE(T;)=25°C

(CURVES MUST BE DERATED
LINEARLY WITH INCREASE

IN TEMPERATURE)

o ®

DRAIN CURRENT (Ip)-A

= Vpss (MAX) = 450V RFM3N45, RFP3N45
Vbss (MAX) = 500V RFM3N50, RFP3N50
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Fig. 1 - Maximum operating areas for all types.
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Fig. 2 - Power dissipation vs. temperature derating curve Fig. 3 - Typicalnormalized gate threshold voltage as a function
for all types. of junction temperature for all types.
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Standard Power MOSFETs
RFM3N45, RFM3N50, RFP3N45, RFP3N50
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Fig. 6 - Normalized switching waveforms for constant gate-current Fig. 7 - Typical saturation characteristics for all types.
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Standard Power MOSFETs

RFL4N12, RFL4N15

N-Channel Enhancement-Mode
Power Field-Effect Transistors

4 A, 120 and 150 V
ros(on): 0.4Q

Features:

m SOA is power-dissipation limited
n Nanosecond switching speeds

m Ljnear transfer characteristics

m High input impedance

m Majority carrier device

The RFL4N12 and RFL4N15" 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 transistors requiring high
speed and low gate-drive power. These types can be
operated directly from integrated circuits.

The RFL-series types are supplied in the JEDEC TO-205AF
metal package.

*The RFL4N12 and RFL4N15 series were formerly RCA develop-
mental numbers TA9256A and TA9256B, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25°C):

DRAIN-SOURCE VOLTAGE ... .ot cieeae

DRAIN-GATE VOLTAGE (Ras=1 MQY)

GATE-SOURCE VOLTAGE .............

DRAIN CURRENT RMS ContinuOUS .......covviniiiiiniinnininnenenneennnns
PUISEd .o\ttt e s

POWER DISSIPATION @ Te=25°C . viiiiiiiiiiii i iiiiiin i enenns

OPERATING AND STORAGE TEMPERATURE.............ovivininiinen, Ti, Teg
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N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS
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Standard Power MOSFETs

RFL4N12, RFL4N15
ELECTRICAL CHARACTERISTICS, At Case Temperature (T.)=25°C unless otherwise specified

LIMITS
CHARACTERISTIC SYMBOL TEST RFL4N12 RFL4N15 UNITS
CONDITIONS Min. Max. Min. Max.
Drain-Source Breakdown Volitage BVoss 1p=1 mA 120 - 150 — \")
Vas=0
Gate-Threshold Voltage Vas(th) Vas=Vos 2 4 2 4 v
1o0=1 mA
Zero-Gate Voltage Drain Current loss Vos=100 V - 1 - -
Vos=120 V — — — 1
Tc=125°C UA
Vos=100 V — 50 — —
Vps=120 V — — — 50
Gate-Source Leakage Current lass Vas=120 V — 100 — 100 nA
Vps=0
Drain-Source On Voltage Vps(on)® lo=2 A — 0.8 , — 0.8
Vas=10 V v
1o=4 A — 3 — 3
Ves=10 \'
Static Drain-Source On Resistance ros(on)® 10=2 A —_ 0.40 - 0.40 Q
VGs=10 \'
Forward Transconductance Ots® Vos=10 V 15 — 15 - mho
1p=2 A
Input Capacitance Ciss Vps=25 V — 650 — 650
Qutput Capacitance Coss Vas=0V — 230 . — 230 pF
Reverse-Transfer Capacitance Crss f=1MHz — 60 — 60
Turn-On Delay Time ta(on) Voo =75V 40(typ) | 60 |40(typ)| 60
Rise Time t, 1o=2 A nes5(typ)| 250 [165(typ)| 250 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50Q  [90(typ) | 135 |90(typ)| 135
Fall Time t Vgs=10 V 90(typ) | 135 [90(typ)| 135
Thermal Resistance Junction-to-Case Rauc RFL4N12, o
RFLAN15 — 15 — 15 C/W
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
TEST LIMITS
CHARACTERISTIC SYMBOL CONDITIONS RFL4N12 RFL4N15 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp® Isp = 2A — 1.4 — 1.4 Vv
Reverse Recovery Time te le = 4A 200(typ.) 200(typ.) ns
die/dr = 100A/us

8pyised: Pulse duration=300 ps max., duty cycle=2%.
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Standard Power MOSFETs

RFL4N12, RFL4N15

CASE TEMPERATURE(Tc)=25°C
CURVES MUST BE DERATED
LINEARLY WITH INCREASE

DRAIN CURRENT (Ip)—A

=120 (RFL4NI2)
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1 10 100

0
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
92CM-36486R1

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 - Typical normalized gate threshold voltage as a function
i T of junction temperature for all types.
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Standard Power MOSFETs
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Standard Power MOSFETs

RFM4N35, RFM4N40, RFP4N35, RFP4N40

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode
Power Field-Effect Transistors

4 A, 350 V and 400 V
rns(On) =1.50Q

Features:

| SOA is power-dissipation limited
B Nanosecond switching speeds

B [inear transfer characteristics

8 High input impedance

® Majority carrier device

TERMINAL DIAGRAM

0

S
92CS-33741

N-CHANNEL ENHANCEMENT MODE

The RFM4N35 and RFM4N40 and the RFP4N35 and TERMINAL DESIGNATIONS
RFP4N40* are n-channel enhancement-mode silicon-gate RFM4N35
power field-effect transistors designed for applications such RFMAN40 5o ypce (Fff,ﬁ‘é'é)
as switching regulators, switching converters, motor driv-
ers, relay drivers, and drivers for high-power bipolar switch-
ing transistors requiring high speed and low gate-drive
power. These types can be operated directly from inte-
grated circuits. GATE
'zl'geARFM-series types are supplied in the JEDEC TO- secs-areol
4AA steel package and the RFP-series types in the
JEDEC TO-228AB p?astic package. e RFPAN35 JEDEC TO-204AA
RFP4N40 SOURCE
—]
‘The RFM and RFP series were formerly RCA developmental orain | - — ORAIN
numbers TA9393 and TA9394, respectively. (FLANGE) O —
ToF viEW GATE
92Cs-39528
JEDEC TO-220AB
MAXIMUM RATINGS, Absolute-Maximum Values (T¢=25° C):
RFM4N35 RFM4N40 RFP4N35 RFP4N40
DRAIN-SOURCE VOLTAGE ........... Voss 350 400 350 400
DRAIN-GATE VOLTAGE (Rgs=1MQ) ... Vocr 350 400 350 400
GATE-SOURCE VOLTAGE ............. Vas +20
DRAIN CURRENT, RMS Continuous ..... o 4
Pulsed .............. lom 8
POWER DISSIPATION @ T¢=25°C ....... Py 75 75 60 60
Derate above T¢=25°C 0.6 0.6 0.48 0.48
OPERATING AND STORAGE
TEMPERATURE .................. T, Tstg -55to +150
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Standard Power MOSFETs
RFM4N35, RFM4N40, RFP4AN35, RFP4N40

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)~25°C unless otherwise specified.

LIMITS
TEST RFMA4N35 RFM4N40
CHARACTERISTICS SYMBOL CONDITIONS RFP4N35 RFP4N40 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVbss lo=1 mA 350 — 400 — \
Vgs=0
Gate Threshold Voltage Vas(th) Vas=Vos 2 4 2 4 Y
1p=1 mA
Zero Gate Voltage Drain Current loss Vps=280 V — 10 — —
Vps=320 V — — — 10
Tc=125°C UA
VDS:280 \ - 100 - -
Vps=320 V — — — 100
Gate-Source Leakage Current lass Vgs=120 V - 100 —_ 100 nA
Vos=0
Drain-Source On Voltage Vps(on)® =2 A — 4 — 4
Ves=10 Vv \Y
Ib=4 A — 12 — 12
VGS:10 V
Static Drain-Source On Resistance ros(on)? 10=2 A — 1.5 — 15 Q
V53:10 V
Forward Transconductance i’ Vps=10V 1 — 1 - mho
ID:2 A
Input Capacitance Ciss Vps=25 V — 650 — 650
Qutput Capacitance Coss Ves=0 V — 150 — 150 pF
Reverse Transfer Capacitance Crss =1 MHz — 50 — 50
Turn-On Delay Time ta(On) Vpp=200 V 12(typ) 45 12(typ) 45
Rise Time ) t, 1p=2 A 42(typ) 60 42(typ) 60 ns
Turn-Off Delay Time tq(off) Rgen=Rgs=50 Q 130(typ) 200 130(typ) 200
Fall Time t Ves=10 V 62(typ) 100 62(typ) 100
Thermal Resistance R, RFM4N35, — 1.67 — 1.67
Junction-to-Case RFM4N40 R
RFP4N3S5, - 2.083 = 2083 | /W
RFP4N40
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFM4N35 RFM4N40
CHARACTERISTIC SYMBOL CONDITIONS RFP4N35 RFP4N40 UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp @ Isp=2 A — 1.4 — 1.4 Vv
’ 1F=4 A
Reverse Recovery Time tee die/ch=100 A/us 800(typ) 800(typ) ns

®Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
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Standard Power MOSFETs

RFM4N35, RFM4N40, RFP4N35, RFP4N40
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Fig. 1 — Maximum operating areas for all types.
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Fig. 2 — Power dissipation vs. temperature derating curve
for all types.
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Fig. 4 — Normalized drain-to-source on resistance to junction
temperature for all types.
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Fig. 3 — Typical normalized gate threshold voltage as a function
of junction temperature for all types.
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Fig. 5 — Typical transfer characteristics for all types.




Standard Power MOSFETs
RFM4N35, RFM4N40, RFP4AN35, RFP4N40
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Fig. 6 - Normalized switching waveforms for constant gate-current Fig. 7 — Typical saturation characteristics for all types.
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Standard Power MOSFETs

RFM6N45, RFM6N50, RFP6N45, RFP6N50
Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode

Power Field-Effect Transistors

6 A, 450 V and 500 V
I'Ds(On) =1.25Q

Features:

m SOA is power-dissipation limited
® Nanosecond switching speeds

W [jnear transfer characteristics

® High input impedance

B Majority carrier device

The RFM6N45 and RFM6N50 and the RFP6N45 and

File Number 1494

TERMINAL DIAGRAM

S
92CS-33741

N-CHANNEL ENHANCEMENT MODE

RFP6N50* are n-channel enhancement-mode silicon-gate RFM6N45
power field-effect transistors designed for applications such RFM6NS0
as switching regulators, switching converters, motor driv-
ers, relay drivers, and drivers for high-power bipolar switch-
ing transistors requiring high speed and low gate-drive
power. These types can be operated directly from inte-
grated circuits.
The RFM-series types are supplied in the JEDEC TO-
204AA steel package and the RFP-series types in the RFPEN45
JEDEC TO-220AB plastic package. RFPENS50
‘The RFM and RFP series were formerly RCA developmental DRAIN
numbers TA9191 and TA9231, respectively. (FLANGE)
MAXIMUM RATINGS, Absolute-Maximum Values (T¢=25° C):
RFM6N45 RFM6ENS50
DRAIN-SOURCE VOLTAGE ........... Voss 450 500
DRAIN-GATE VOLTAGE (Rgs=1 MQ) .... Voor 450 500
GATE-SOURCE VOLTAGE ............ ! Ves
DRAIN CURRENT, RMS Continuous ...... lo
Pulsed .............. lom

POWER DISSIPATION @ T¢=25°C ....... Pr 100 100

Derate above T¢=25°C 0.8 0.8
OPERATING AND STORAGE

TEMPERATURE .................. T, Tsig
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TERMINAL DESIGNATIONS
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Standard Power MOSFETs

RFM6N45, RFM6N50, RFP6N45, RFP6N50

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25° C unless otherwise specified.

LIMITS
TEST RFM6N45 RFM6NS50
CHARACTERISTICS SYMBOL CONDITIONS RFP6N45 RFP6NS50 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVbss Io=1 mA 450 — 500 — \Y
V(;s=0
Gate Threshold Voltage Vas(th) Vas=Vos 2 4 2 4 Vv
Io=1 mA
Zero Gate Voltage Drain Current loss Vps=360 V — 10 — —
VDs=400 \% — — — 10
Tc=125°C HA
Vps=360 V — 50 — —
Vps=400 V — — — 50
Gate-Source Leakage Current lass Vas=120 V — 100 — 100 nA
Vos=0
Drain-Source On Voltage Vops(on)® 10=3 A — 4.5 — 4.5
V(;s:10 \' \
1b=6 A — 12 — 12
Vgs=10V
Static Drain-Source On Resistance ros(on)? 1o=3 A — 1.25 — 1.25 Q
Vgs=10 \Y
Forward Transconductance Ots Vps=10 V 2 — 2 — mho
10=3 A
Input Capacitance Ciss Vos=25V — 1500 — 1500
Qutput Capacitance Coss Ves=0V — 250 — 250 pF
Reverse Transfer Capacitance Ciss f=1 MHz — 100 — 100
Turn-On Delay Time ta(on) Vpp = 250 V 15(typ) 45 15(typ) 45
Rise Time t, 1p=3 A 40(typ) 80 40(typ) 80 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50 Q 190(typ) 300 190(typ) 300
Fall Time t Vgs=10 V 60(typ) 100 60(typ) 100
Thermal Resistance Résc RFM6N45, —_ 1.25 - 1.25
Junction-to-Case RFM6N50 .
RFPBN45, - 167 = 1e7 | oW
RFP6N50
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS s
LIMIT:
TEST RFM6N45 RFM6N50
CHARACTERISTIC SYMBOL CONDITIONS RFPEN45 REPEN50 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp@ Isp = 3A — 1.4 - 1.4 v
Reverse Recovery Time e g = 4A 800(typ.) 800(typ.) ns
die/dy = 100A/us

?Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
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Standard Power MOSFETs

RFM6N45, RFM6N50, RFP6N45, RFP6N50

{Vpss (MAX) = 450V RFM6N45, RFP6N45 faEan
Vpss (MAX) = 500V RFM6N50, RFP6N50 11 " S nan
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Fig. 1 — Maximum operating areas for all types.
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temperature for all types.
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Standard Power MOSFETs

RFM6N45, RFM6N50, RFP6N45, RFP6N50
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Fig. 6 - Normalized switching waveforms forconstant gate-current Fig. 7 — Typical saturation characteristics for all types.
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Standard Power MOSFETs

RFM7N35, RFM7N40, RFP7N35, RFP7N40

File Number 1536

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode
Power Field-Effect Transistors

7 A, 350V and 400 V

ros(on): 0.75Q

Features:

u SOA is power-dissipation limited
= Nanosecond switching speeds

m Linear transfer characteristics

m High input impedance

m Majority carrier device

The RFM7N35 and RFM7N40 and the RFP7N35 and
RFP7N40* 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 transistors requiring high speed and low gate-
drive power. These types can be operated directly from
integrated circuits.

The RFM-series types are supplied in the JEDEC TO-
204AA steel package and the RFP-series types in the
JEDEC TO-220AB plastic package.

*The RFM and RFP series were formerly RCA developmental
numbers TA9397 and TA9398, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25°C):

TERMINAL DIAGRAM

D

S
92Cs-33741

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

RFM7N35
DRAIN
RFM7N4O o
GATE
92Cs-37801
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RFP7N35
RFP7N40
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TOP VIEW

GATE
92CS-39528

JEDEC TO-220AB
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DRAIN-SOURCE VOLTAGE ............... Voss 350
DRAIN-GATE VOLTAGE (Res=1 MQ)....... Voer 350
GATE-SOURCEVOLTAGE ...........vut.n. Vas
DRAIN CURRENT

Rms Continuous ..............covvvnnnn. lo

Pulsed
POWER DISSIPATION @ T¢=25°C........... Pr 100

Derate above T¢=25°C 0.8

OPERATING AND STORAGE
TEMPERATURE
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400 350 400 \

+20 \
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15 A

100 75 75 w
08 0.6 0.6 W/°C

-55 to +150 °C
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Standard Power MOSFETs

RFM7N35, RFM7N40, RFP7N35, RFP7N40

ELECTRICAL CHARACTERISTICS, At Case Temperature (T.)=25°C unless otherwise specified

LIMITS
TEST RFM7N35 RFM7N40
CHARACTERISTIC SYMBOL CONDITIONS REP7N35 RFP7N40 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown Voltage BVoss Io=1 mA 350 — 400 — \
Vaes=0
Gate-Threshold Voltage Vas(th) Vas=Vos 2 4 2 4 Vv
Io=1 mA
Zero-Gate Voltage Drain Current loss Vps=280 V — 1 —_ —
VDs=320 \) —_ -_ - 1
Te=125°C HA
Vps=280 V — 50 — —
Vps=320 V — - — 50
Gate-Source Leakage Current lass Vas=120 V — 100 — 100 nA
Vos=0
Drain-Source On Voltage Vps(on)? 15=3.5 A — 35 — 35
Vcs=10 Vv v
10=7 A — 10 — 10
Vas=10 V
Static Drain-Source On Resistance ros(on)? 10=3.5 A — 0.75 — 0.75 Q
VGs=1 oV
Forward Transconductance Ots? Vps=10 V 2 — 2 — mho
1p=3.5 A
Input Capacitance Ciss Vps=25 V — 1600 — 1600
Output Capacitance Coss Vas=0V - 300 — 300 pF
Reverse-Transfer Capacitance Crss f= 1 MHz e 100 — 100
Turn-On Delay Time ta(on) Vps=200 V 16(typ) 45 16(typ) 45
Rise Time te 1p=3.5 A 54(typ)| 75 |54(typ)| 75 ns
Turn-Off Delay Time tq(off) Rgen=Rgs=50 Q  [170(typ)] 250 [170(typ)] 250
Fall Time te Vas=10 V 62(typ) [ 100 |62(typ)| 100
Thermal Resistance Junction-to-Case Rgc RFM7N35,
— 1.25 — 1.25
RFM7N40 oC/W
RFP7NSS, — 167 | — | 187
RFP7N40
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFM7N35 RFM7N40
CHARACTERISTIC SYMBOL CONDITIONS RFP7N35 RFP7N40 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp? 1sp=3.5 A — 1.4 — 1.4 Vv
) IF=4 A
Reverse Recovery Time tee die/dt=100 A/ps 870 (typ) ns

apylised: Pulse duration=300 us max., duty cycle=2%.
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Standard Power MOSFETs
RFM7N35, RFM7N40, RFP7N35, RFP7N40
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Standard Power MOSFETSs

RFM7N35, RFM7N40, RFP7N35, RFP7N40
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Standard Power MOSFETs

RFM8N18, RFM8N20, RFP8N18, RFP8N20

N-Channel Enhancement-Mode
Power Field-Effect Transistors

8 A, 180V — 200V

ros(on): 0.5 Q

Features:

m SOA is power-dissipation limited
m Nanosecond switching speeds

m Linear transfer characteristics

m High input impedance

m Majority carrier device

The RFM8N18 and RFM8N20 and the RFP8N18 and
RFP8N20* 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 transistors requiring high speed and low gate-
drive power. These types can be operated directly from
integrated circuits.

The RFM-types are supplied in the JEDEC TO-204AA steel
package and the RFP-types in the JEDEC TO-220AB plastic
package.

*The RFM and RFP series were formerly RCA developmental
numbers TA9291 and TA9292, respectively.

File Number 1447

s
92C3-3374}

N-Channel Enhancement Mode

TERMINAL DESIGNATIONS

RFM8N18
RFM8N20 DRAIN
SOURCE (FLANGE)
GATE 92Cs-3780!
JEDEC TO-204AA
RFP8N18
RFP8N20
SOURCE
— ]
(FORNeE) %
FLANGE) —e= DRAIN
Of
—
TOP VIEW GATE

92C5-39528

JEDEC TO-220AB

MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25°C):

RFM8N18 RFM8N20 RFP8N18  RFP8N20
DRAIN-SOURCE VOLTAGE ................. Voss 180 200 180 200 Vv
DRAIN-GATE VOLTAGE (Ras = 1MQ) ....... Voer 180 200 180 200 Vv
GATE-SOURCE VOLTAGE.................. Vas +20 "
DRAIN CURRENT RMS Continuous ......... o 8 A
Pulsed ..........coooiuint lom 20 A
POWER DISSIPATION ......ooiiiennn
@ Tc=25°C Pr 75 75 60 60 w
Derate above T¢ = 25°C 0.6 0.6 0.48 0.48 W/°C
OPERATING AND STORAGE TEMPERATURE T Tsyq -55 to +150 °C
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Standard Power MOSFETs

RFM8N18, RFM8N20, RFP8N18, RFP8N20

ELECTRICAL CHARACTERISTICS At Case Temperature (Tc) = 25° C unless otherwise specified

LIMITS
—T
RFM8N18 RFM8N20
TEST RFP8N18 RFP8N20
CHARACTERISTICS SYMBOL CONDITIONS MIN. | MAX.| MIN. | MAX. | UNITS
Drain-Source Breakdown Voltage BVoss ‘sz 1_":‘ 180 | — | 200 | — v
GS —
Vas = Vos
Gate Threshold Voltage Vasth 2 4 2 4 \
lo=1mA
Vns =145V —_ 1 _— —_
Zero Gate Voltage Drain Current Vos = 160 V — — — !
loss Tc =125°C ;IA
Vps =145V -—_ 50 —_ —_
Vps = 160 V — — — 50
Gate-Source Leakage Current lass VGsvz jizoo v — 100 — 100 nA
Ds —
lo=4A _ 20 _ 20
. a Vags =10V
Drain-Source On Voltage Vos(on) \
lo=8A _ 55 _ 5.5
VGS =10V
i in- i lb=4A
Static Drain-Source On Resistance ros(on)® D _ 05 _ 05 a
VGS =10V
Forward Transconductance Os® Vrs f ;(;V 1.5 — 1.5 — mho
b=
Input Capacitance Ciss Vps =25V — 750 — 750
Output Capacitance Coss Ves =0V — 250 — 250 pF
Reverse Transfer Capacitance Crss f=1MHz — 70 - 70
Turn-On Delay Time ta(on) Voo = 100 V 30(typ.) | 45 |30(typ.)| 45
Rise Time t, lb=4A 100(typ.)| 150 |[100(typ.)| 150 ns
Turn-Off Delay Time ta(off) Rgen = Rgs = 50 Q| 90(typ.) [ 135 | 90(typ.)| 135
 Fall Time te Ves =10V 70(typ.) | 105 | 70(typ.)| 105
Thermal Resist F;m’:l;% — 167 — 167
erma‘ esistance ROJC °C/W
Junction-to-Case RFP8N18,
— 2.083 — 2.083
RFP8N20 ’
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
- LIMITS
TEST RFM8N18 RFM8N20
CHARACTERISTIC SYMBOL CONDITIONS RFP8N18 RFP8N20 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp® Iso = 4A — 1.4 — 1.4 \Y
Reverse Recovery Time ter Ir = 4A 225(typ.) 225(typ.) ns
die/d: = 100A/us

®Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
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Standard Power MOSFETs

RFM8N18, RFM8N20, RFP8N18, RFP8N20
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Standard Power MOSFETs
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Standard Power MOSFETs

RFM10N12, RFM10N15, RFP10N12, RFP10N15

N-Channel Enhancement-Mode
Power Field-Effect Transistors
10A,120V — 150V

ros(on): 0.3 Q

Features:

m SOA is power-dissipation limited
m Nanosecond switching speeds

m Linear transfer characteristics

m High input impedance

m Majority carrier device

The RFM10N12 and RFM10N15 and the RFP10N12 and
RFP10N15* 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 transistors requiring high speed and low gate-
drive power. These types can be operated directly from
integrated circuits.

The RFM-types are supplied in the JEDEC TO-204AA steel
package and the RFP-types in the JEDEC TO-220AB plastic
package.

*The RFM and RFP series were formerly RCA developmental
numbers TA9192 and TA9212, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (T¢c=25° C):

File Number 1445

s
92C9-33741

N-Channel Enhancement Mode

TERMINAL DESIGNATIONS

RFM10N12
RFM10N15 oRAIN
SOURCE (FLANGE)
GATE 92Cs-37801
JEDEC TO-204AA
RFP10N12
RFP10N15

SOURCE

DRAIN
(FLANGE) —o]

| Semam——

MU . gDRAIN
N\ S | ——
pa— EGATE

TOP VIEW
92€S-39528
JEDEC TO-220AB

RFM10N12 RFM10N15 RFP10N12 RFP10N15
DRAIN-SOURCE VOLTAGE ........... Voss 120 150 120 150 v
DRAIN-GATE VOLTAGE (Rgs=1 MQ) ... Voer 120 150 120 150 \Y
GATE-SOURCE VOLTAGE ............. Ves +20 \
DRAIN CURRENT, RMS Continuous ..... lo 10 A
Pulsed .............. lom 25 . A
POWER DISSIPATION @ Tc=25°C ....... Py 75 75 60 60 w
Derate above T¢=25°C 0.6 0.6 0.48 0.48 W/°C
OPERATING AND STORAGE
TEMPERATURE .................. Ti, Tstg -55 to +150 °C
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Standard Power MOSFETs

RFM10N12, RFM10N15, RFP10N12, RFP10N15

ELECTRICAL CHARACTERISTICS At Case Temperature (T;) = 25°C unless otherwise specified

LIMITS
RFM10N12 RFM10N15
TEST RFP10N12 RFP10N15
CHARACTERISTICS SYMBOL CONDITIONS MIN. | MAX.| MIN. | MAX.| UNITS
. 'D =1mA
Drain-Source Breakdown Voltage BVoss Ves = 0 120 - 150 - v
GS —
Vas = Vos
Gate Threshold Voltage Vasitn 2 4 2 4 v
'D =2 mA
Vos = 100 V — 1 — —
Zero Gate Voltage Drain Current Vos = 120V — - — !
loss Tc =125°C uA
Vps =100 V — 50 — —
Vos =120 V — — — 50
Gate-Source Leakage Current lass Vas =20V — 100 — 100 nA
VDs =0
V"’ :—51:v — |15 — | 15
Drain-Source On Voltage Vos(on)® & v
lo=10A
— 4 — 4
VGs =10V
Static Drain-Source On Resistance ros(on)® lo=5A _ 03 _ 0.3 Q
Ves =10V
Forward Transconductance Ors® Vos =10V 2 — 2 — mho
lo=5A
Input Capacitance Ciss Vps=25 V — 650 — 650
Output Capacitance Coss Vas =0V — 230 — 230 pF
Reverse Transfer Capacitance Crss f=1MHz, — 60 — 60
Turn-On Delay Time ta(on) Vop=75V 40(typ.)| 60 [ 40(typ.)| 60
Rise Time t lo=5A 165(typ.)| 250 [165(typ.)|] 250 ns
Turn-Off Delay Time ta(off) Rgen = Rgs = 50 Q | 90(typ.) | 135 | 90(typ.)| 135
Fall Time ts Vgs =10 V 90(typ.)| 135 | 90(typ.)|" 135
Thermal Resist 2';%11%:112 i sl e
Jerma:. e:lsgnce REJC o oC/W
unction-to-Case , _ 2.083 _ 2083
RFP10N15
“Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFM10N12 RFM10N15
CHARACTERISTIC SYMBOL | conDITIONS RFP10N12 RFP1ON15  |UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp Isp=5 A — 1.4 — 1.4 \'
) =4 A
Reverse Recovery Time te die/di=100 A/us 200(typ) 200(typ) ns

® Pulse Test: Width < 300 us, Duty Cycle < 2%.
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Standard Power MOSFETs

RFM10N12, RFM10N15, RFP10N12, RFP10N15
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Standard Power MOSFETs

RFM10N12, RFM10N15, RFP10N12, RFP10N15
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Standard Power MOSFETs

RFH10N45, RFH10N50 File Number 1629
Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode
Power Field-Effect Transistors

TERMINAL DIAGRAM
10 A, 450V -500V .
I'pson = 0.6 Q
Features:
SOA is power-dissipation limited
Nanosecond switching speeds
Linear transfer characteristics 6
High input impedance
Majority carrier device
High-current, low-inductance package

S
92CS-33741

N-CHANNEL ENHANCEMENT MODE

The RFH10N45 and RFH10N50* are n-channel enhance- TERMINAL DESIGNATIONS
ment-mode silicon-gate power field-effect transistors RFH10N45
designed for applications such as switching regulators, RFH10N50 SOURCE

switching converters, motor drivers, relay drivers, and
drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. These types . DRAIN
can be operated directly from integrated circuits. oRAIN O

The RFH-types are supplied in the JEDEC TO-218AC
plastic package.

TOP VIEW
. GATE
*The RFH10N45 and RFH10N50 types were formerly RCA
developmental numbers TAS579A and TA9579B 925-39967
respectively. JEDEC TO-218AC

MAXIMUM RATINGS, Absolute-Maximum Values (T¢c = 25° C).
RFH10N45 RFH10N50

DRAIN-SOURCE VOLTAGE ...\ttt ey 450 500 v
DRAIN-GATE VOLTAGE, Rgs = 1MQ ... 450 500 \
GATE-SOURCE VOLTAGE ............ +20 \
DRAIN CURRENT, RMS CONtINUOUS ...t vttt ee ettt ettt e eeeeeeeeee e 10 A

. PUISed .. 20 A
POWER DISSIPATION @ T = 25°C 11 utiitte e ettt teee e e e eneeeens 150 w

Derate above Tc = 25°C 12 W/°C

OPERATING AND STORAGE TEMPERATURE. ... ..ottt T, Tetg —— -B5to+150 ______ °C
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Standard Power MOSFETs
RFH10N45, RFH10N50

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25° C unless otherwise specitied.

LIMITS
TEST
CHARACTERISTIC SYMBOL | CONDITIONS RFH10N45 RFH10N50 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown BVobss Io =10 mA 450 — 500 — v
Voltage Vas =0
Gate Threshold Voltage Vas(th) Vas = Vos 2 4 2 4 \"
lo=1mA
Zero Gate Voltage Drain loss Vos = 360 V - 1 — —_
Current Vps = 400 V — — - 1
Tc=125°C uA
Vps = 360 V — 50 - -
Vps =400 V — - - 50
Gate-Source Leakage lass Vas=120V — 100 — 100 nA
Current Vos =0
Drain-Source On Voltage Vos(on)@ lb=5A — 3.0 — 3.0
Vas =10V Vv
lo=10A — 10 — 10
Ves =10V
Static Drain-Source On ros(on)@ lo = 5A - 0.6 — 0.6 o]
Resistance Vgs =10V
Forward Transconductance grs@ Vps =10V 5 — 5 — mho
lo=5A
Input Capacitance Ciss Vps =25V — 3000 — 3000
Output Capacitance Coss Ves=0V — 600 — 600 pF
Reverse Transfer Capacitance Crss f=1MHz — 200 —_ 200
Turn-On Delay Time ta(on) Vps =250 V 26(typ) 60 26(typ) 60
Rise Time t, Ib=5A 50(typ) 100 50(typ) 100 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50Q | 525(typ) 900 525(typ) 900
Fall Time t Vas = 10V 105(typ) 180 105(typ) 180
Thermal Resistance Résc RFH10N45,
Junction-to-Case RFH10N50 — 0.83 — 0.83 °C/W
Series
aPulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTIC ' TEST CONDITIONS RFH10N45 RFH10N50 |UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp * Isp = 5A — 1.4 — 1.4 Vv
Reverse Recovery Time ter Ir = 4A, die/de = 100 A/us 950 (typ.) 950 (typ.) ns

* Pulse Test: Width < 300 us, Duty cycle < 2%.
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Standard Power MOSFETs

RFH10N45, RFH10NS50

100

8| CASE TEMPERATURE (T¢) =25°C
¢/ (CURVES MUST BE DERATED
LINEARLY WITH INCREASE IN
TEMPERATURE)
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Vpss (MAX)= 450 V (RFHION45)
Vpss (MAX)= 500 V (RFHION50)

4 6 8
1 10 100 1000
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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 - Typical normalized gate threshold voltage as a function of
junction temperature for all types.
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Fig. 4 - Normalized drain-to-source on resistance to junction Fig. 5 - Typical transfer characteristics for all types.

temperature for all types.
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Standard Power MOSFETs
RFH10N45, RFH10N50

500 T T T T PULSE TEST
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Fig. 6 - Normalized switching waveforms for constant gate-current Fig. 7 - Typical saturation characteristics for all types.
drive.
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Fig. 8 - Typical drain-to-source on resistance as a function of Fig. 9 - Capacitance as a function of drain-to-source voltage for
drain current for all types. all types.
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current for all types.
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Standard Power MOSFETs

RFM10N45, RFM10N50 File Number 1788

Power MOS Field-Effect Transistors

TERMINAL DIAGRAM

N-Channel Enhancement-Mode .

Power Field-Effect Transistors
10 A, 450V - 500V

rosion: 0.6 Q
Features: G

m SOA is power-dissipation limited

Nanosecond switching speeds

Linear transfer characteristics

High input impedance zzcs_,m,
Majority carrier device

High-current, low-inductance package

The RFM10N45 and RFM10N50* are n-channel en- TERMINAL DESIGNATION

hancement-mode silicon-gate power field-effect transistors

designed for applications such as switching regulators, RFM10N45
switching converters, motor drivers, relay drivers, and RFM10N50
drivers for high-power bipolar switching transistors ORAIN
requiring high speed and low gate-drive power. These types SOURCE
can be operated directly from integrated circuits.

The RFM-types are supplied in the JEDEC TO-204AA steel

package.

*The RFM10N45 and RFM10N50 types were formerly RCA GATE s2cs-37801
developmental numbers TA9189A and TA9189B,
respectively. JEDEC TO-204AA

MAXIMUM RATINGS, Absolute-Maximum Values (Tc = 25°C):

RFM10N45 RFM10N50

(FLANGE )

N-CHANNEL ENHANCEMENT MODE

DRAIN-SOURCE VOLTAGE ...\ttt iee e ietae e eanes 450 500
DRAIN-GATE VOLTAGE, Rg. = 1 MQ) 450 500
GATE-SOURCE VOLTAGE ......... 20
DRAIN CURRENT, RMS Continuous 10
Puised ............ 20
POWER DISSIPATION @ T¢ = 25°C 150
Derate above Tc = 25°C 1.2
OPERATING AND STORAGE TEMPERATURE .......itiiiiiiiiiiiiiii i iieiiiinennns T, Tstg —— -55to +150

92

sSrr<<<

W/°C




Standard Power MOSFETs
RFM10N45, RFM10N50

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25°C unless otherwise specified.

LIMITS
TEST
CHARACTERISTIC SYMBOL | CONDITIONS RFM10N45 RFM10NS50 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown BVoss Io =10 mA 450 - 500 — v
Voltage Vas =0
Gate Threshold Voltage Vas(th) Vas = Vos 2 4 2 4 v
lo=1mA
Zero Gate Voltage Drain loss Vos =360 V — 1 — —
Current Vps =400V — — — 1
Te=125°C HA
Vos = 360 V — 50 — —
Vos =400 V — — — 50
Gate-Source Leakage lass Vas =120V — 100 — 100 nA
Current Vos =0
Drain-Source On Voltage Vos(on)@ lo=5A — 3.0 — 3.0
Ves =10V Vv
lo=10A — 10 - 10
Vas=10V
Static Drain-Source On ros(on)@ lo = 5A — 0.6 — 0.6 Q
Resistance Ves =10V :
Forward Transconductance gl Vos =10V 5 — 5 - mho
lo=5A
Input Capacitance Ciss Vos =25V _ 3000 - 3000
Output Capacitance Coss Vas =0V —_ 600 — 600 pF
Reverse Transfer Capacitance Crss f=1MHZ' — 200 —_ 200
Turn-On Delay Time ta(on) Vos = 250 26(typ) 60 26(typ) 60
Rise Time B A lo=5A 50(typ) 100 50(typ) 100 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50Q [ 525(typ) 900 525(typ) 900
Fall Time t Ves =10V 105(typ) 180 105(typ) 180
Thermal Resistance Résc RFM10N45,
Junction-to-Case RFM10N50 — 0.83 — 0.83 °C/W
Series
8Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTIC TEST CONDITIONS RFM10N45 RFM10NS50 |UNITS
Min. | Max. | Min. | Max.
Diode Forward Voltage Vso Isp = 5A - 14 — 14 \"
Reverse Recovery Time tr lr = 4A, dir/dy = 100 A/us 950 typ. 950 typ. ns

* Pulse Test: Width < 300 us, Duty cycle < 2%.
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Standard Power MOSFETs

RFM10N45, RFM10N50
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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 - Typical normalized gate threshold voltage as a function of

Jjunction temperature for all types.
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Fig. 4 - Normalized drain-to-source on resistance to junction Fig. 5 - Typical transfer characteristics for all types.

temperature for all types.
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Standard Power MOSFETs
RFM10N45, RFM10N50
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Fig. 6 - Normalized switching waveforms for constant gate-current Fig. 7 - Typical saturation characteristics for all types.
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‘Fig. 8 - Typical drain-to-source on resistance as a function of Fig. 9 - Capacitance as a function of drain-to-source voltage for
drain current for all types. all types.
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Standard Power MOSFETs

RFM12N08, RFM12N10, RFP12N08, RFP12N10

File Number 1386

N-Channel Enhancement-Mode

Power Field-Effect Transistors
12 A, 80and 100V
ros om: 0.2 Q

Features: :

m SOA is power-dissipation limited
s Nanosecond switching speeds

® Linear transfer characteristics

m High input impedance

m Majority carrier device

S
92CS-33741

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

RFM12N08
RFM12N10 DRAIN
SOURCE (FLANGE)
The RFM12N08 and RFM12N10 and the RFP12N08 and
RFP12N10 are n-channel enhancement-mode silicon-gate
power field-effect transistors designed for applications
such as switching regulators, switching converters, motor GATE
drivers, relay drivers, and drivers for high-power bipolar 92CS-37601
switching transistors requiring high speed aqd low gate- JEDEC TO-204AA
drive power. These types can be operated directly from
integrated circuits. RFP12N08
. . . RFP12N10
The RFM-series types are supplied in the JEDEC TO- SOURCE
204AA steel package and the RFP-series types in the £
JEDEC TO-220AB plastic package. (RN —e — DRAIN
The RFM and RFP series were formerly RCA developmental O —=
numbers TA9284 and TA9285. ,__:7‘—‘—‘—_:
TOP VIEW GATE
92Cs-39528
JEDEC TO-220AB
MAXIMUM RATINGS, Absolute-Maximum Values (T¢=25° C):
RFM12N0O8  RFM12N10 RFP12N08 RFP12N10
DRAIN-SOURCE VOLTAGE ........... Vpss 80 100 80 100 \
DRAIN-GATE VOLTAGE (Rgs=1MQ) ... Vogr 80 100 80 100 "
GATE-SOURCE VOLTAGE ............. Vas +20 Vv
DRAIN CURRENT, RMS Continuous ..... Ip 12 A
Pulsed .............. lom 30 A
POWER DISSIPATION @ Tc=25°C ....... Pr 75 75 60 60 w
Derate above T¢=25°C 0.6 0.6 0.48 0.48 W/°C
OPERATING AND STORAGE
TEMPERATURE .............. ... T, Tsg -55 to +150 °C
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Standard Power MOSFETs

RFM12N08, RFM12N10, RFP12N08, RFP12N10

ELECTRICAL CHARACTERISTICS, At Case Temperature (T.)=25°C unless otherwise specified

LIMITS
TEST RFM12N08 RFM12N10
CHARACTERISTIC SYmBOL CONDITIONS RFP12N08 RFP12N10 UNITS
Min. Max. | Min. Max.
Drain Source Breakdown Voltage BVoss lo=1 mA 80 - 100 —_ v
Ves=0
Gate-Threshold Voltage Vas(th) VGS=VDS 2 4 2 4 \)
1o=1 mA
Zero-Gate Voltage Drain Current loss Vps=65 V - 1 — —_
Vps=80 V — — — 1
Te=125°C LA
Vps=65 V — 50 — — .
Vps=80 V — — — 50
Gate-Source Leakage Current lass Vas=120 V — 100 — 100 nA
Vns=0
Drain-Source On Voltage v,,s((;.n)a 10=6 A — 1.2 — 1.2
Vas=10 V v
10=12 A — 3.3 — 3.3
Vas=10 V
Static Drain-Source On Resistance ros(on)3 1b=6 A — 0.2 — 0.2 Q
VGs=1O \)
Forward Transconductance grs? Vos=10 V 2 — 2 - mho
1p=6 A
Input Capacitance Ciss Vps=25 V — 650 — 650
Output Capacitance Coss Vas=0 V — 300 | — 300 pF
Reverse-Transfer Capacitance Cirss f=1MHz — 100 — 100 :
Turn-On Delay Time ta(on) Vop=50 V 45(Typ)l 70 |[45(Typ) 70
Rise Time tr 10=6 A 250(Typ)| 375 [250(Typ)| 375 ns
Turn-Off Delay Time ta(0ff) Rgen=Rgs=50 Q  [85(Typ)] 130 |85(Typ)] 130
Fall Time t Vas=10 V 100(Typ)| 150 [100(Typ) 150
Thermal Resistance Junction-to-Case Rauc RFM12N08, .
— 1.67 — 1.67
RFM12N10 ) oC/W
RFP12NO08,
REP12N10 — 2.083 — 2.083

8pulsed: Pulse duration=300 us max., duty cycle=2%.

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

LIMITS
TEST RFM12N08 RFP12N08
CHARACTERISTIC SYMBOL | coNDITIONS RFM12N10 RFPi2N10  |UNITS
MIN. | MAX. | MIN. | MAX.
Diode Forward Voltage Vso 1sp=6 A — 1.4 — 1.4 )
Reverse Recovery Time te A /d‘;%é\ Alus 150(typ) 150(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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Standard Power MOSFETs

RFM12N08, RFM12N10, RFP12N08, RFP12N10
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LINEARLY WITH INCREASE

IN TEMPERATURE)
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Fig. 1 - Maximum operating areas for all types.
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Fig. 2 - Power dissipation vs. temperature derating curve Fig. 3 - Typical normalized gate threshold voltage as a function
for all types. of junction temperature for all types.
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Standard Power MOSFETs

RFM12N08, RFM12N10, RFP12N08, RFP12N10
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Fig. 6 - Normalized switching waveforms for constant gate-current Fig. 7 - Typical saturation characteristics for all types.
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99



Standard Power MOSFETs

RFM12N18, RFM12N20, RFP12N18, RFP12N20

N-Channel Enhancement-Mode
Power Field-Effect Transistors

12 A, 180 and 200 V
ros(on): 0.25 Q

Features:

» SOA is power-dissipation limited
= Nanosecond switching speeds

w Linear transfer characteristics

m High input impedance

® Majority carrier device

File Number 1461

)
G i
S

92CS-33741

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

RFM12N18
RFM12N20 DRAIN
SOURCE (FLANGE )

The RFM12N18 and RFM12N20 and the RFP12N18 and - O O
RFP12N20* are n-channel enhancement-mode silicon-gate @
power field-effect transistors designed for applications
such as switching regulators, switching converters, motor GATE 92¢5-37801
drivers, relay drivers, and drivers for high-power bipolar
switching transistors requiring high speed and low gate- JEDEC TO-204AA
drive power. These types can be operated directly from RFP12N18
integrated circuits. RFP12N20

The RFM-types are supplied in the JEDEC TO-204AA steel
package and the RFP-types in the JEDEC TO-220AB plastic

SOURCE
%_ = DRAIN

DRAIN
package. (FLANGE) | O ::_é

*The RFM and RFP series were formerly RCA developmental
numbers TA9293 and TA9294, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25° C):

TOP VIEW
92(€S-39528

JEDEC TO-220AB

GATE

RFM12N18 RFM12N20 RFP12N18 RFP12N20

DRAIN-SOURCE VOLTAGE ........... Voss 180 200 180 200 v
DRAIN-GATE VOLTAGE (Rgs=1MQ) .. Voer 180 200 180 200 \
GATE-SOURCE VOLTAGE............. Vas +20 \"
DRAIN CURRENT

RMS Continuous....... .......ovuues lo 12 A

Pulsed ......covviiiiin i lom 30 A
POWER DISSIPATION

@Tc=25°C .oiiiiiiieiiiiins Pr 100 100 75 75 w

Derate above T¢=25°C 0.8 0.8 0.6 0.6 W/°C
OPERATING AND STORAGE
TEMPERATURE ..........covntn. Tj, Tstg -55 to +150 °C

100




Standard Power MOSFETs

RFM12N18, RFM12N20, RFP12N18, RFP12N20

ELECTRICAL CHARACTERISTICS, At Case Temperature (T:)=25° C unless otherwise specified

LIMITS
TEST RFM12N18 RFM12N20
CHARACTERISTIC SYMBOL CONDITIONS RFP12N18 RFP12N20 UNITS
Min. | Max. | Min. | Max.
Drain-Source Breakdown Voltage BVoss Ip=1 mA 180 — 200 - Vv
Vas=0
Gate-Threshold Voltage Vas(th) Vas=Vos 2 4 2 4 v
lp=1 mA
Zero-Gate Voltage Drain Current loss Vos=145 V - 1 — —
Vops=160 V — — — 1
Tc=125°C uA
Vos=145 V — 50 — —
VDs= 160 V -_ —_— - 50
Gate-Source Leakage Current lass Vas=120 V - 100 - 100 nA
Vps=0
Drain-Source On Voltage Vps(on)® 10=6 A - 1.5 - 1.5
Ves=10V v
Ib=12 A — 3.6 - 3.6
Vgs=10V
Static Drain-Source On Resistance ros(on)® 10=6 A - 0.25 -_ 0.25 Q
Ves=1 oV
Forward Transconductance O Vos=10 V 4 —_ 4 —_ mho
|o=6 A
Input Capacitance Ciss Vbs=25 V — 1700 — 1700
Output Capacitance Coss Vas=0 V — 600 — 600 pF
Reverse-Transfer Capacitance Crss f=1 MHz —_ 300 — 300
Turn-On Delay Time ta(on) Vppo=100 V 35(typ) 50 |35(typ) 50
Rise Time t, 10=6 A 130(typ)] 200 [130(typ)| 200 ns
Turn-Off Delay Time ta(Off) Rgen=Rgs=50 0  [120(typ)| 180 [120(typ)] 180
Fall Time te Ves=10V 05(typ)] 160 [105(typ)| 160
Thermal Resistance Junction-to-Case Rac RFM12N18,
— 1.25 — 1.25
RFM12N20 oC/W
RFP12N18, _ 167 _ 1.67
RFP12N20
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vso® 1sp=6 A e 1.4 - 1.4 v
Reverse Recovery Time tr e/ dI.Z:1‘(‘)(/)\ Alus 325(typ) 325(typ) ns

8pyised: Pulse duration=300 us max., duty cycle=2%.
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Standard Power MOSFETs

RFM12N18, RFM12N20, RFP12N18, RFP12N20

DRAIN-TO-SOURCE VOLTAGE (Vpg) —V

92CS-36495R1

Fig. 1 - Maximum safe operating areas for all types.
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Fig. 2 - Power dissipation vs. case temperature derating curve
for all types.
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Fig. 4 - Normalized drain-to-source on resistance as a function
of junction temperature for all types.
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Fig. 3 - Typical normalized gate threshold voltage as a function
of junction temperature for all types.
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Fig. 5 - Typical transfer characteristics for all types.




Standard Power MOSFETs

RFM12N18, RFM12N20, RFP12N18, RFP12N20
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Fig. 6 - Normalized switching waveforms for constant gate-current

drive.
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Fig. 7 - Typical saturation characteristics for all types.
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Standard Power MOSFETs

RFH12N35, RFH12N40 File Number 1630

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode TERMINAL DIAGRAM

Power Field-Effect Transistors °
12 A,350V-400V

rosom = 0.38 Q

Features:

SOA is power-dissipation limited
Nanosecond switching speeds
Linear transfer characteristics
High input impedance S 2cs 33781
Majority carrier device e
High-current, low-inductance package

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS
The RFH12N35 and RFH12N40* are n-channel enhance-

ment-mode silicon-gate power field-effect transistors RFH13N35
designed for applications such as switching regulators, RFH12N40
switching converters, motor drivers, relay drivers, and
drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. These types
can be operated directly from integrated circuits. DRAIN O

The RFH-types are supplied in the JEDEC TO-218AC
plastic package.

SOURCE

DRAIN

TOP VIEW

GATE
*The RFH12N35 and RFH12N40 types were formerly RCA

developmental numbers TA9482A and TA9482B JEDEC TO-218AC
respectively.

92CS-39967

MAXIMUM RATINGS, Absolute-Maximum Values (T¢ = 25° C):
RFH12N35 RFH12N40

DRAIN-SOURCE VOLTAGE ...ttt eieenanes 350 400
DRAIN-GATE VOLTAGE, Rgs = 1 MQ 350 400
GATE-SOURCE VOLTAGE ........ccvvvvvninnn. +20
DRAIN CURRENT, RMS Continuous 12
Pulsed ........c.covivinintn, 24

POWER DISSIPATION @ Tc = 25°C 150

Derate above Tc = 25°C 1.2
OPERATING AND STORAGE TEMPERATURE . ... .ottt Ti, Tetg —— -55t0 +150
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Standard Power MOSFETs

RFH12N35, RFH12N40

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25°C unless otherwise specified.

LIMITS
TEST
CHARACTERISTIC SYMBOL | CONDITIONS RFH12N35 RFH12N40 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown BVoss Ip =10 mA 350 - 400 - \
Voltage Ves =0
Gate Threshold Voltage Vas(th) Ves = Vos 2 4 2 4 v
|n =1 mA
Zero Gate Voltage Drain loss Vos = 280 V — 1 — —
Current Vos =320 V — — — 1
Tc=125°C MA
Vps =280 V - 50 — —
Vos =320 V — — — 50
Gate-Source Leakage lass Vas =120V — 100 - 100 nA
Current Vos =0
Drain-Source On Voltage Vos(on)@ lb=6A — 2.28 — 2.28
Ves = 10 \ v
lb=12A — 6.75 — 6.75
Vas =10V
Static Drain-Source On ros(on)@ lo=6A — 0.38 — 0.38 ]
Resistance Ves=10V
Forward Transconductance 18 Vos =10V 4 — 4 — mho
|o =6 A
Input Capacitance Cies Vos =25 V — 3000 — 3000
Output Capacitance Coss Ves=0V — 900 — 900 pF
Reverse Transfer Capacitance Cras f=1MHz — 400 — 400
Turn-On Delay Time ta(on) Vpp = 200 V 30(typ) 50 30(typ) 50
Rise Time te lb=6A 105(typ) 150 105(typ) 150 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50Q | 480(typ) 750 480(typ) 750
Fall Time t Ves =10V 140(typ) 200 140(typ) 200
~ Thermal Resistance Résc RFH12N35,
Junction-to-Case RFH12N40 — 0.83 — 0.83 °C/W
Series
8Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTIC TEST CONDITIONS RFH12N35 RFH12N40 [UNITS
Min. Max. | Min. Max.
Diode Forward Voltage Vsp * Isp = 6A — 14 — 14 v
Reverse Recovery Time tee l¢ = 4A, die/dy = 100 A/us 950 (typ.) 950 (typ.) ns

* Pulse Test: Width < 300 us, Duty cycle < 2%.
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Standard Power MOSFETs

RFH12N35, RFH12N40

100, | CASE TEMPERATURE(T¢ )= 25°C
(CURVES MUST BE DERATED

6| LINEARLY WITH INCREASE
IN TEMPERATURE)

HIS AREA
IS LIMITED BY rpg (on)

DRAIN CURRENT (Ip)-A
~

| 2 4 6 8 2 4 68150 2 4
DRAIN- TO-SOURCE VOLTAGE (Vpg)-V

92CS-38772R!

6 81000

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 - Typical normalized gate threshold voltage as a function of
junction temperature for all types.
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Fig. 4 - Normalized drain-to-source on resistance to junction Fig. 5 - Typical transfer characteristics for all types.

temperature for all types.
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Standard Power MOSFETs
RFH12N35, RFH12N40
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Fig. 6 - Normalized switching waveforms for constant gate-current

drive, Fig. 7 - Typical saturation characteristics for all types.
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Standard Power MOSFETs
RFM12N35, RFM12N40 File Number 1787
Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode TERMINAL DIAGRAM
Power Field-Effect Transistors ,
12A,350V -400 V

rosom = 0.38 Q

Features:

s SOA is power-dissipation limited

®» Nanosecond switching speeds
® Linear transfer characteristics 3
= High input impedance 92¢5-33741
w»  Majority carrier device
N-CHANNEL ENHANCEMENT MODE
The RFM12N35 and RFM12N40* are n-channel enhance- TERMINAL DESIGNATION
ment-mode silicon-gate power field-effect transistors RFM12N35
designed for applications such as switching regulators, RFM12N40
switching converters, motor drivers, relay drivers, and SOURCE (Pl

drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. These types
can be operated directly from integrated circuits.

The RFM-types are supplied in the JEDEC TO-204AA steel
package. GATE

92Cs-37801

*The RFM12N35 and RFM12N40 types were formerly RCA
developmental numbers TA9399A and TA9399B JEDEC TO-204AA
respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (Tc = 25°C):

RFM12N35 RFM12N40

DRAIN-SOURCE VOLTAGE ...ttt 350 400 \Y
DRAIN-GATE VOLTAGE, Rgs = 1 MQ .. . 350 400 \
GATE-SOURCE VOLTAGE ........... +20 \
DRAIN CURRENT, RMS Continuous .. 12 A

Pulsed ............ . 24 A
POWER DISSIPATIOM @ Tc=25%C .ttt ittiit ittt et aeaas . 150 w

Derate above T¢ = 25°C 1.2 w/eC

OPERATING AND STORAGE TEMPERATURE . ... ..ttt Tis Tastg —— -55 to +150 °C
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Standard Power MOSFETs

RFM12N35, RFM12N40
ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25°C unless otherwise specified.
LIMITS
TEST
CHARACTERISTIC SYMBOL | CONDITIONS RFM12N35 RFM12N40 UNITS
Min. . Max. Min. Max.
Drain-Source Breakdown BVoss lo =10 mA 350 — 400 — \'
Voltage Vas =0
Gate Threshold Voltage Vas(th) Vas = Vos 2 4 2 4 \
Io=1mA
Zero Gate Voltage Drain loss Vps = 280 V - 1 — —
Current Vps =320 V — — - 1
Te=125°C HA
Vos = 280 V — 50 — -
Vps =320V — — — 50
Gate-Source Leakage lass Vgs = +20V — 100 - 100 nA
Current Vos =0
Drain-Source On Voltage Vps(on)a lb=6A — 2.28 — 2.28
Ves =10V v
lb=12A — 6.75 — 6.75
Ves =10V
Static Drain-Source On ros(on)@ o = 6A —_ 0.38 — 0.38 Q
Resistance Vaes =10V
Forward Transcondugctance [eIx-} Vos = 10V 4 — 4 — mho
lb=6A
Input Capacitance Ciss Vos =25V — 3000 — 3000
Output Capacitance Coss Vaes =0V — 900 — 900 pF
Reverse Transfer Capacitance Crss f=1MHzl — 400 — 400
Turn-On Delay Time ta(on) Voo = 200 30(typ) 50 30(typ) 50
Rise Time t lo=6A 105(typ) 150 105(typ) 150 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50Q | 480(typ) 750 480(typ) 750
Fall Time te Ves =10V 140(typ) 200 140(typ) 200
Thermal Resistance Résc RFM12N35,
Junction-to-Case RFM12N40 — 0.83 — 0.83 °C/W
, Series
8Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
‘SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTIC TEST CONDITIONS RFM12N35 RFM12N40 |UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vso Isp = 6A — 14 —_ 14 \"
Reverse Recovery Time te Ir = 4A, die/dy = 100 A/ps 950 typ. 950 typ. ns

* Pulse Test: Width < 300 us, Duty cycle < 2%.
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Standard Power MOSFETs

RFM12N35, RFM12N40

100, | CASE TEMPERATURE(T¢)=25°C
(CURVES MUST BE DERATED

LINEARLY WITH INCREASE =
IN TEMPERATURE) :

o ®

OPERATION IN THIS AREA
1S LIMITED BY rpg (on)

DRAIN CURRENT (Ip)-A
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: b i S
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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 - Typical normalized gate threshold voltage as a function of
junction temperature for all types.
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temperature for all types.
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Standard Power MOSFETs
RFM12N35, RFM12N40
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Standard Power MOSFETs

RFM15N05, RFM15N06, RFP15N05, RFP15N06
Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode
Power Field-Effect Transistors

15 A, 50 and 60 V
ros(on): 0.14 Q

Features:

u SOA is power-dissipation limited
®» Nanosecond switching speeds

w [inear transfer characteristics

m High input impedance

a Majority carrier device

File Number 1478

TERMINAL DIAGRAM

D

S
92Cs-33741

N-CHANNEL ENHANCEMENT MODE

RFM15N05
The RFM15N05 and RFM15N06 and the RFP15N05 and RFM15N06
RFP15N06* 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 transistors requiring high speed and low gate-
drive power. These types can be operated directly from
integrated circuits.

The RFM-series types are supplied in the JEDEC TO-
204AA steel package and the RFP-series types in the
JEDEC TO-220AB plastic package.

RFP15N05
RFP15N06

*The RFM and RFP series were formerly RCA developmental
numbers TA9382 and TA9383, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (T¢c=25° C):

SOURCE

TERMINAL DESIGNATIONS

ORAIN
(FLANGE )

GATE
92Cs-3780!

JEDEC TO-204AA

DRAIN -l
(FLANGE)

L SOURCE
= DRAIN

O Ea————N
:ﬁ:

RFM15N05 RFM15N06
DRAIN-SOURCE VOLTAGE ........... Voss 50 60
DRAIN-GATE VOLTAGE (Rgs=1 MQ) ... Vocr 50 60
GATE-SOURCE VOLTAGE ............. Vas
DRAIN CURRENT, RMS Continuous ..... Ip
Pulsed .............. lom
POWER DISSIPATION @ Tc=25°C ....... Pr 75 75
Derate above T¢=25°C 0.6 0.6
OPERATING AND STORAGE
TEMPERATURE .................. Ti Tstg

112

TOP VIEW
92CS-39528

JEDEC TO-220AB

RFP15N05 RFP15N06
50 60 \
50 60 \
+20 \
15 A
40 A
60 60 W
0.48 0.48 w/°C
-55t0 +150 °C




Standard Power MOSFETs

RFM15N05, RFM15N06, RFP15N05, RFP15N06

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25°C unless otherwise specified

LIMITS
TEST RFM15N05 RFM15N06
CHARACTERISTIC SYmBoL CONDITIONS RFP15N05 RFP15N06 QNITS
Min. Max. Min. Max.
Drain-Source Breakdown Voltage BVoss lo=1 mA 50 — 60 — Vv
Vas=0
Gate-Threshold Voltage Vas(th) Vas=Vos 2 4 2 4 \
|Df1 mA
Zero-Gate Voltage Drain Current loss Vos=40 V — 1 — —
Vps=50 V — — — 1
Tc=125°C UA
Vns=40 \" _ 50 _ _
VDs=50 \ _ _— - 50
Gate-Source Leakage Current lass Vas=+20 V — 100 — 100 nA
Vos=0
Drain-Source On Voltage Vos(on)? 10=7.5A — 1.05 — 1.05
VGS=1 ov v
Ib=15 A — 25 — 2.5
Ves=10 \
Static Drain-Source On Resistance ros(on)@ 1b=7.5 A — 0.14 — 0.14 Q
Ves=1 oV
Forward Transconductance grs? Vps=10 V 2 — 2 — mho
1p=7.5 A
Input Capacitance Ciss Vps=25 V — 750 — 750
Output Capacitance Coss Vas=0 V — 450 — 450 pF
Reverse-Transfer Capacitance Crss f=1MHz — 180 — 180
Turn-On Delay Time ta(on) Vop=30 V 16(typ) | 40 [16(typ)| 40
Rise Time t, 10=7.5 A n00(typ)| 175 [00(typ)| 175
Turn-Off Delay Time ta(off) Rge=Rgs=50 QO [72(typ) | 175 |72(typ)| 176 | '°
Fall Time t Vas=10 V 66(typ) | 140 [66(typ)| 140
Thermal Resistance Junction-to-Case Rauc RFM15NO05, 167 167
RFM15N06 ' oW
RFP15N05,
REP15N06 — 2.083 — 2.083
3Pulsed: Pulse duration=300 us max., duty cycle=2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp Isp=7.5 A — 1.4 — 1.4 Vv
Reverse Recovery Time ter die /dij%g Alus 100 (typ) 100(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.

113




Standard Power MOSFETSs

RFM15N05, RFM15N06, RFP15N05, RFP15N06
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Fig. 1 - Maximum safe operating areas for all types.
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Standard Power MOSFETs

RFM15N05, RFM15N06, RFP15N05, RFP15N06
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Standard Power MOSFETs

RFM15N12, RFM15N15, RFP15N12, RFP15N15 File Number 1443

N-Channel Enhancement-Mode
Power Field-Effect Transistors
15A,120V — 150V

ros(on): 0.15 Q

Features:

m SOA is power-dissipation limited
m Nanosecond switching speeds

m Linear transfer characteristics

® High input impedance

m Majority carrier device

s
92C8-33741

N-Channel Enhancement Mode

TERMINAL DESIGNATIONS

RFM15N12
RFM15N15 DRAIN
SOURCE (FLANGE)
The RFM15N12 and RFM15N15 and the RFP15N12 and
RFP15N15* are n-channel enhancement-mode silicon-gate GATE 92¢s-37801
power field-effect transistors designed for applications JEDEC TO-204AA
such as switching regulators, switching converters, motor
drivers, relay drivers, and drivers for high-power bipolar RFP15N12
switching transistors requiring high speed and low gate- RFP15N15
drive power. These types can be operated directly from SOURCE
integrated circuits. oRAI ::l—é
The RFM-types are supplied in the JEDEC TO-204AA steel (FLANGE) ] O I R
package and the RFP-types in the JEDEC TO-220AB plastic —
package. —
TOP VIEW GATE

*The RFM and RFP series were formerly RCA developmental
numbers TA9195 and TA9230, respectively.

92Cs-39528

JEDEC TO-220AB

MAXIMUM RATINGS, Absolute-Maximum Values (T.=25°C):

RFM15N12 RFM15N15 RFP15N12 RFP15N15
DRAIN-SOURCE VOLTAGE Voss 120 150 120 150 \"
DRAIN-GATE VOLTAGE (Rgs=1 MQ)  Vper 120 150 120 150 \
GATE-SOURCE VOLTAGE Vas +20 \"
DRAIN CURRENT RMS Continuous lo 15 A
Pulsed lom 40 A

POWER DISSIPATION

@ Tc=25°C Pr 100 100 75 75 w

Derate above T¢c=25°C 0.80 0.80 0.6 0.6 W/°C
OPERATING AND STORAGE

TEMPERATURE Ti, Tag -55 to +150 °C
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Standard Power MOSFETs

RFM15N12, RFM15N15, RFP15N12, RFP15N15

ELECTRICAL CHARACTERISTICS At Case Temperature (T.) = 25° C unless otherwise specified

LIMITS
RFM15N12 RFM15N15
TEST RFP15N12 RFP15N15
CHARACTERISTICS SYMBOL CONDITIONS MIN. | MAX.| MIN. | MAX.| UNITS
. Ip =1mA
Drain-Source Breakdown Voltage BVpss Ves = 0 120 —_ 150 — \
GS —
Vas = Vos
Gate Threshold Voltage Vasn 2 4 2 4 v
lo =1mA
Vps =100 V — 1 — —
. VDs = 120 \) _ _ -_ 1
Zero Gate Voltage Drain Current loss To = 125°C uA
Vps = 100 V —_ 50 —_ -
Vns =120V -_ d -_ 50
Gate-Source Leakage Current lass Ves =20V — 100 — 100 nA
VDs =0
\'/“ :_7'150'; — |15 — [112s
Drain-Source On Voltage Vos(on)® S v
lo=15A _ 3 _ 3
V(;s = 10 \Y
Static Drain-S Resi lo=7.
atic Drain-Source On Resistance ros(on)® \;Ds _7150/?/ _ 015 _ 0.15 a
s =
=1
Forward Transconductance ors® Vos ov 5 — 5 — mho
lo=75A
Input Capacitance Ciss Vos =25V — 1700 — 1700
Output Capacitance Coss Vgs =0V — 750 — 750 pF
Reverse Transfer Capacitance Cras f=1MHz — 350 — 350
Turn-On Delay Time ta(on) Voo=75 V 50(typ.)| 75 |50(typ.)| 75
Rise Time t lo=75A 150(typ.)| 225 |[150(typ.)| 225 ns
Turn-Off Delay Time ta(off) Rgen = Rgs = 50 Q [ 185(typ.)| 280 [185(typ.)[ 280
Fall Time te Ves =10V 125(typ.)| 190 |[125(typ.)| 190
RFM15N12
’ —_ . — 1.25
Thermal Resistance REJC RFM15N15 125 oC/W
Junction-to-Case RFP15N12, _ 1.67 _ 1.67
RFP15N15 ’ ’
®Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFM15N12 RFM15N15
CHARACTERISTIC SYMBOL | conDITIONS RFP15N12 RFP1sN1s | UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp 1sp=7.5 A — 1.4 — 1.4 \
Reverse Recovery Time te die /a'.fff)@ Alus 200(typ) 200(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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Standard Power MOSFETs

RFM15N12, RFM15N15, RFP15N12, RFP15N15
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Standard Power MOSFETs

RFM15N12, RFM15N15, RFP15N12, RFP15N15
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Standard Power MOSFETs

RFM18N08, RFM18N10, RFP18N08, RFP18N10

N-Channel Enhancment-Mode
Po“Wer Field-Effect Transistors

18A, 80V — 100V
ros(on): 0.1Q

Features:

m SOA is power-dissipation limited
m Nanosecond switching speeds

m Linear transfer characteristics

m High input impedance

& Majority carrier device

The RFM18N08 and RFM18N10 and the RFP18N08 and"
RFP18N10* 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 transistors requiring high speed and low gate-
drive power. These types can be operated directly from
integrated circuits.

The RFM-series types are supplied in the JEDEC TO-
204AA steel package and the RFP-series types in the
JEDEC TO-220AB plastic package.

*The RFM and RFP series were formerly RCA developmental
numbers TA9286 and TA9287, respectively.

RFM18N08
RFM18N10

RFP18N08
RFP18N10

DRAIN

File Number 1446

s
92CS-3371

N-Channel Enhancement Mode

TERMINAL DESIGNATIONS

DRAIN

SOURCE (FLANGE )

GATE

92Cs-3780I1

JEDEC TO-204AA

SOURCE
:—l_%,
— DRAIN

(FLANGE) — ™| O — g

MAXIMUM RATINGS, Absolute-Maximum Values (T<=25°C):

RFM18N08 RFM18N10

—
TOP VIEW GATE
92CS-39528

JEDEC TO-220AB

RFP18N08 RFP18N10

DRAIN-SOURCE VOLTAGE Voss 80 100 80 100 v
DRAIN-GATE VOLTAGE (Res=1 MQ)  Vogr' 80 100 80 100 v
GATE-SOURCE VOLTAGE Ves +20 v
DRAIN CURRENT RMS Continuous lo 18 A
Pulsed lom 45 A

POWER DISSIPATION

@ Te=25°C Pr 100 100 75 75 w

Derate above Tc=25°C 0.8 08 0.6 0.6 wreC
OPERATING AND STORAGE

TEMPERATURE Ti, Tstg -55 to +150 °C
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Standard Power MOSFETs

RFM18N08, RFM18N10, RFP18N08, RFP18N10

ELECTRICAL CHARACTERISTICS At Case Temperature (Tc) = 25° C unless otherwise specified

LIMITS
RFM18N08 RFM18N10
TEST RFP18N08 RFP18N10
CHARACTERISTICS SYMBOL CONDITIONS MIN. |MAX.| MIN. |MAX. [ UNITS
Ip =1mA
Drain-Source Breakdown Voltage BVbss Dv _n; 80 — 100 — Vv
GS —
Vas = Vos
Gate Threshold Voltage Vasith 2 4 2 4 \"
lo=1mA
Vps =65V — 1 — —
. Vps =80V — —_ — 1
Zero Gate Voltage Drain Current
ge brain Ioss Tc=125°C 7y
Vps =65 V — 50 — —
Vos =80 V — — — 50
Gate-Source Leakage Current lass VGSV= j_:_200 v — 100 — 100 nA
DS —
v vID B s: c:\v — f108| — |108
Drain-Source On Voltage Vos(on)*® S v
lo=18 A _ 3.0 _ 3.0
Ves =10V : '
Static Drain-S Resist =
atic Drain-Source On Resistance ros(on)® lb=9A _ 0.10 _ 0.10 Q
VGS = 10 \)
=10V
Forward Transconductance drs” Vos = 10 5 — 5 — mho
lo=9A
Input Capacitance Ciss Vos =25V — 1700 — 1700
Output Capacitance Coss Ves =0V — 750 — 750 pF
Reverse Transfer Capacitance Crss f=1MHz —_ 300 — 300
Turn-On Delay Time ta(on) Vpp=50 V 60(typ.) | 90 | 60(typ.) | 90
Rise Time t, lb=9A 300(typ.) | 450 |300(typ.)| 450 ns
Turn-Off Delay Time ta(off) Rgen = Rgs = 50 Q| 150(typ.) | 225 | 150(typ.) | 225
Fall Time ’ te Ves =10V 150(typ.) | 225 | 150(typ.) | 225
RFM18N08
' — 2 — 1.25
Thermal Resistance REJC RFM18N10 125 oC/W
Junction-to-Case RFP18N08, _ 167 _ 1.67
RFP18N10 ' ’
®Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFM18N08 RFP18N08
CHARACTERISTIC SYMBOL | conDITIONS RFM18N10 RFP18N10  |UNITS
MIN. | " MAX. MIN. MAX.
Diode Forward Voltage Vso Isp=9 A — 1.4 — 1.4 \
. le=4 A
Reverse Recovery Time ter de/d=100 A/us 150(typ) 150(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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Standard Power MOSFETs

RFM18N08, RFM18N10, RFP18N08, RFP18N10
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Fig. 1 — Maximum operating areas for all types.
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Standard Power MOSFETs

RFM18N08, RFM18N10, RFP18N08, RFP18N10
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Standard Power MOSFETs
RFM25N05, RFM25N06, RFP25N05, RFP25N06 File Number 1492

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode TERMINAL DIAGRAM
Power Field-Effect Transistors 0
25A,50V-60V

ros(on) = 0.07Q .

Features:

® SOA is power-dissipation limited

® Nanosecond switching speeds izc .

® Linear transfer characteristics S-3374

: z’«gjg;/c}eg'alrgg'eggzzi N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS
The RFM25N05 and RFM25N06 and the RFP25N05 and RFM25N05 DRAIN
RFP25N06* are n-channel enhancement-mode silicon-gate RFM25NO6  source (FLANGE)
power field-effect transistors designed for applications such
as switching regulators, switching converters, motor driv-
ers, relay drivers, and drivers for high-power bipolar switch-
ing transistors requiring high speed and low gate-drive
power. These types can be operated directly from inte-

N GATE
grated circuits. 92Cs-37801
The RFM-types are supplied in the JEDEC TO-204AA steel REP25NO5 JEDEC TO-204AA
package and the RFP-types in the JEDEC TO-220AB plastic
RFP25N06 SOURCE
package. —
DRAIN — DRAIN
"The RFM and RFP series were formerly RCA developmental (FLaNGe) O =
numbers TA9386 and TA9387, respectively. s

—
TOP VIEW GATE
92CS-39528

JEDEC TO-220AB

MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25° C):

RFM25N05 RFM25N06 RFP25N05 RFP25N06
DRAIN-SOURCE VOLTAGE ........... Voss 50 60 50 60 \
DRAIN-GATE VOLTAGE (Rygs= 1 MQ) .... Voar 50 60 50 60 \Y
GATE-SOURCE VOLTAGE ............. Vas 120 \Y
DRAIN CURRENT, RMS Continuous ...... [ 25 A
Pulsed .............. lom 60 A
POWER DISSIPATION @ T¢ 25°C ....... Py 100 100 75 75 W
Derate above T¢ 25°C 0.8 0.8 0.6 0.6 W/eC
OPERATING AND STORAGE
TEMPERATURE .................. T, Tag -55t0 +150 °C
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Standard Power MOSFETs
RFM25N05, RFM25N06, RFP25N05, RFP25N06

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25°C unless otherwise specified.

LIMITS
TEST RFM25N05 RFM25N06
CHARACTERISTICS SYMBOL CONDITIONS RFP25N05 REP25N06 UNITS
MIN. MAX. MiIN. MAX.
Drain-Source Breakdown Voltage BVpss Ip=1 mA 50 — 60 - Vv
VGs=0
Gate Threshold Voltage Vas(th) Vas=Vbs 2 4 2 4 )
1o=1 mA
Zero Gate Voltage Drain Current lbss Vps=40 V — 1 — —
VDs=5O \") — — —_ 1
Tc=125°C UA
Vps=40 V - 50 — —_
Vos=50 V — — — 50
Gate-Source Leakage Current lass Vas=120 V — 100~ — 100 nA
Vns=0
Drain-Source On Voltage Vos(on)® Ib=12.5 A — 1.06 — 1.06
Vas=10 V \Y
10=25 A. - 25 — 2.5
Vcs=10 Vv
Static Drain-Source On Resistance ros(on)® I0=12.5 A — 0.07 — 0.07 Q
Vgs=10 V
Forward Transconductance Ot Vps=10 V 5 — 5 — mho
1b=125A
Input Capacitance Ciss Vps=25 V — 1700 — 1700
Output Capacitance Coss Vas=0 V — 900 — 900 pF
Reverse Transfer Capacitance Cirss f=1MHz — 400 — 400
Turn-On Delay Time ta(on) Vpp=30 V 18(typ) 60 18(typ) 60
Rise Time t, 1b=125 A 120(typ) 225 120(typ) 225 ns
Turn-Off Delay Time - ta(off) Rgen=Rgs=50 Q 123(typ) 225 123(typ) 225
Fall Time t Ves=10 V 123(typ) 200 123(typ) 200
Thermal Resistance R6sc RFM25N05, — 1.25 — 1.25
Junction-to-Case RFM25N06 R
RFP25N05, - 167 - 167 | "CW
RFP25N06
“Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFM25N05 RFM25N06
CHARACTERISTIC SYMBOL | coNDITIONS RFP25N05 RFP25sNOs | UNITS
. MIN. MAX. MIN. MAX.
Diode Forward Voltage Vso lsp=12.5 A — 1.4 — 1.4 \
) lF=4 A
Reverse Recovery Time ter de/d=100 A/us 150(typ) 150(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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Standard Power MOSFETs

RFM25N05, RFM25N06, RFP25N05, RFP25N06

b i QR A
2 4 6
100 1000
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Fig. 1 — Maximum operating areas for all types.
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Fig. 2 — Power dissipation vs. case temperature derating
curve for all types.
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Fig. 4 — Normalized drain-to-source on resistance to junction
temperature for all types.
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Fig. 3 — Typical normalized gate threshold voltage as a function
of junction temperature for all types.
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Standard Power MOSFETs
RFM25N05, RFM25N06, RFP25N05, RFP25N06

T T T T PULSE TEST
v, 60 Vgg = +10 V H{ PULSE DURATION =80 uS
v o GATE .‘55. DUTY CYCLE £2% .
i s50nce 1 Vo +20V CASE TEMPERATURE (Tg)=25°C
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Fig. 6 - Normalized switching waveforms for constant gate-current Fig. 7 — Typical saturation characteristics for all types.
drive.
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Standard Power MOSFETs

RFH25N18, RFH25N20

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode

Power Field-Effect Transistors

25A,180V-200V
rosom = 0.15Q

Features:

SOA is power-dissipation limited
Nanosecond switching speeds

Linear transfer characteristics

High input impedance

Majority carrier device

High-current, low-inductance package

The RFH25N18 and RFH25N20* are n-channel enhance-
ment-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 transistors
requiring high speed and low gate-drive power. These types
can be operated directly from integrated circuits.

The RFH-types are supplied in the JEDEC TO-218AC
plastic package.

*The RFH25N 18 and RFH25N20 types were formerly RCA
developmental numbers TA9483A and TA9483B
respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (Tc = 25° C):

File Number 1631

TERMINAL DIAGRAM

[*]

S
92CS-33741

N-CHANNEL ENHANCEMENT MODE

RFH25N18
RFH25N20

DRAIN

TERMINAL DESIGNATION

SOURCE

O

DRAIN

DRAIN-SOURCE VOLTAGE . ...ttt i

DRAIN-GATE VOLTAGE, Rgs = 1 MQ

GATE-SOURCE VOLTAGE ................

DRAIN CURRENT, RMS Continuous

Pulsed ........ovvuvnnn.

POWER DISSIPATION @ Tc = 25°C
Derate above T¢c = 25°C

OPERATING AND STORAGE TEMPERATURE. ......iiiiiiiii s i
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Standard Power MOSFETs
RFH25N18, RFH25N20

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25° C unless otherwise specified.

LIMITS
TEST
CHARACTERISTIC SYMBOL | CONDITIONS RFH25N18 RFH25N20 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown BVoss lo=1mA 180 — 200 i — Y
Voltage Vas =0
Gate Threshold Voltage Ves(lh) Ves = Vos 2 4 2 4 v
Io=1mA
Zero Gate Voltage Drain loss Vos =145V - 1 - -
* Current Vos = 160 V — — — 1
Tc=125°C LA
Vos =145V —_ 50 - -_
Vos = 160 V — — — 50
Gate-Source Leakage lass Ves =120V - 100 - 100 nA
Current Vos =0
Drain-Source On Voltage Vos(on)@ lo=125A — 1.875 — 1.875
Ves =10V
lo=25A — 5 — 5 v
Ves =10V
Static Drain-Source On ros(on)@ lo=125A — 15 — 15 Q
Resistance Ves=10V
Forward Transconductance 1%} Vps =10V 7 — 7 — mho
lp=125A
Input Capacitance Ciss Vps =25 V — 3500 — 3500
Output Capacitance Coss Ves=0V — 900 — 900 pF
Reverse Transfer Capacitance Crss “f=1MHz — 400 — 400
Turn-On Delay Time ta(on) Vps = 100 V 40(typ) 80 40(typ) 80
Rise Time t lo=125A 150(typ) 225 150(typ) 225 ns
Turn-Off Delay Time ta(off) Rgen=Rge=50Q | 300(typ) 400 300(typ) 400
Fall Time te Ves =10V 120(typ) 200 120(typ) 200
. Thermal Resistance Résc RFH25N18,
Junction-to-Case RFH25N20 — 0.83 - 0.83 °C/W
Series
aPulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTIC TEST CONDITIONS RFH25N18 RFH25N20 |UNITS
Min. | Max. | Min. | Max.
Diode Forward Voltage Vsp * Isp = 12.5A — 14 — 14 V'
Reverse Recovery Time ter Ir = 4A, die/dy = 100 A/us 300 (typ.) 300 (typ.) ns

* Pulse Test: Width < 300 us, Duty cycle < 2%.

129




Standard Power MOSFETs

RFH25N18, RFH25N20
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Fig. 1 - Maximum safe operating areas for all types.
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Fig. 2 - Power vs. temperature derating curve for all types.
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Fig. 4 - Normalized drain-to-source on resistance to junction
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temperature for all types.

Fig. 3 - Typical normalized gate threshold voltage as a function of
junction temperature for all types.
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Fig. 6 - Typical transfer characteristics for all types.




Standard Power MOSFETs

T T T T 10
BVpss
GATE
SOURCE
o VOLTAGE -8
150
Vop = Voss Voo = Voss
PN S o«
S S
100 1
>S L 0.75 Vpgs 0.75 Vpgg' 1. 8
0.50 Vpgs 0.50 Vpgg' >
0.25 Vpgg 0.25 Vpgs.
50
2
DRAIN SOURCE VOLTAGE
° o
1G (RE Ig (REF)
PRyl 802
Igacn 1G (AcT)

TIME — Microseconds o2cs37683

Fig. 6 - Normalized switching waveforms for constant gate-current

drive.
unaus=zt
T
ST
ola Tg=125°C
w
8
E o2
g .
2w
& E oo
g7
=008 e
gs Easans
g 7y T I.
2 £o0s Tc=-40°C
e
z
a 004
@
a
002
[ 10 20 30 40 50
DRAIN CURRENT (Ip)—A .
92CS-37164

Fig. 8 - Typical drain-to-source on resistance as a function of
drain current for all types.

Vps =+10V asaeasess
2 |Pulse TeST T = +25°c
€ 4| PULSE DURATION =80 pS -
| DUTY CYCLE < 2% HRHH
CIP T T = +125°C 1
2 H-To = -40°C
M
20
g
5
3 s
z
o
3
26
s
H
&
o 4
e O
H
x 2
[

] 2 4 6 8 10 3 14 16 8
DRAIN-TO-SOURCE CURRENT (Ip)—A
92CS-37166

Fig. 10 - Typical forward transconductance as a function of drain
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Standard Power MOSFETs

RFK25N18, REK25N20 File Number 1500

N-Channel Enhancement-Mode
Power Field-Effect Transistors

25A,180V-200V
ros(on) =0.15Q

Features:

® SOA is power-dissipation limited
B Nanosecond switching speeds

B [inear transfer characteristics

m High input impedance 92cs 33741

B Majority carrier device N-CHANNEL ENHANCEMENT MODE

The RFK25N18 and RFK25N20* are n-channel enhance- TERMINAL DESIGNATIONS
ment-mode silicon-gate power field-effect transistors de-

signed for applications such as switching regulators, switch-

ing converters, motor drivers, relay drivers, and drivers for SOURCE
high-power bipolar switching transistors requiring high
speed and low gate-drive power. These types can be oper-
ated directly from integrated circuits.

The RFK-types are supplied in the JEDEC TO-204AE steel
package.

DRAIN
(FLANGE)

GATE

92Cs-37801

*The RFK25N 18 and RFK25N20 types were formerly RCA JEDEC TO-204AE
developmental numbers TA9295A and TA9295B, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (T¢=25° C):

RFK25N18 RFK25N20

DRAIN-SOURCE VOLTAGE ... .oiiiiiiiiiiiiiiiiiiiiiainanes 180 200 \"
DRAIN-GATE VOLTAGE, Rg=1MQ .. 180 200 \Y
GATE-SOURCE VOLTAGE .......... +20 Vv
DRAIN CURRENT, RMS Continuous - 25 A

Pulsed ...t P — 60 A
POWER DISSIPATION @ Tc=25°C .oviiiiiiiiniiiiinaenianens S — 150 - W

Derate above T¢=25°C S —— 12 -_ W/C

OPERATING AND STORAGE TEMPERATURE .................. ToTsg —- - -55t0+150 —  ___________  °C
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Standard Power MOSFETs

RFK25N18, RFK25N20

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25° C unless otherwise specified.

LIMITS
TEST
CHARACTERISTICS SYMBOL CONDITIONS RFK25N18 RFK25N20 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVoss Io=1 mA 180 — 200 — "
VGs=0
Gate Threshold Voitage Vas(th) Vas=Vos 2 4 2 4 Vv
|D=1 mA
Zero Gate Voltage Drain Current lpss Vos=145V — 1 — —
Vps=160 V — — — 1
Tc=125°C LA
Vos=145 V — 50 — —
Vps=160 V — — — 50
Gate-Source Leakage Current ' lass Ves=120 V — 100 — 100 nA
Vos=0
Drain-Source On Voltage Vps(on)® 1b=125A — 1.875 — 1.875
Ves=10 V v
10=25 A - — 5 — 5
V(;s=10 Vv
Static Drain-Source On Resistance ros(on)? 1b=125 A — 15 — .15 Q
V(;s= 10V
Forward Transconductance Ors” Vps=10 V 7 — 7 — mho
1p=12.5 A
Input Capacitance Ciss Vps=25V — 3500 — 3500
Output Capacitance Coss Vas=0V — 900 — 900 pF
Reverse Transfer Capacitance Crss f=1MHz — 400 — 400
Turn-On Delay Time ta(on) Vobpo=100 V 40(typ) 80 40(typ) 80
Rise Time t, 1b=12.5 A 150(typ) 225 150(typ) 225 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50 Q 300(typ) 400 300(typ) 400
Fall Time t Ves=10 V 120(typ) 200 120(typ) 200
Thermal Resistance Résc RFK25N 18,
Junction-to-Case RFK25N20 Series — 0.83 — 0.83 °C/W
#Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
TEST LIMITS
CHARACTERISTIC SYMBOL CONDITIONS RFK25N18 RFK25N20 UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vso lsp=12.5 A — 1.4 — 1.4 \'
- |F=4 A
Reverse Recovery Time te die/ci=100 A/us 300(typ) 300(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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Standard Power MOSFETs

RFK25N 18, RFK25N20

COLLECTOR CURRENT (Ip)— A

CASE TEMPERATURE (T¢) =25°C
(CURVES MUST BE DERATED
LINEARLY WITH INCREASE IN
TEMPERATURE)

RFK25N18

DRAIN - TO - SOURCE VOLTAGE (Vpg) — V
92CsS-37157RI

Fig. 1 — Maximum safe operating areas for all types.
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Fig. 2 — Power vs. temperature derating curve for all types.
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Fig. 4 — Normalized drain-to-source on resistance to junction
temperature for all types.
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Fig. 3 — Typical normalized gate threshold voltage as a function
of junction temperature for all types.
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Standard Power MOSFETs

RFK25N 18, RFK25N20
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Fig. 6 - Normalized switching waveforms for constant gate-current Fig. 7 — Typical saturation characteristics for all types.
drive.
HIEH HHHET THHT
AT 3000 () =1 MHz J
ola 2 Te:125°C 00 HHi f H
=] i
2 gifecs
K ol2 H tHH
@ w EX G
@ :
Qe | e H Fr| Ciss NI
& E B
A 5 zooo [l S
Tc=25°C o i -
ok e To:2 8 HiEuEa
g5 FHHH 2 i
ERA L g H 5%%
2 £ o006 Tc:-40°C 9 it H e
e < : H
z S 1000HHH il il i
3 o004 b o i | 1
& H H
-3 FHHT
002 EssiisgiEe
} o S Crss FHTLHH
0 10 20 30 40 50 o 20 30 40 50 60 70

DRAIN CURRENT (Ip)—A .

Fig. 8 — Typical drain-to-source on resistance as a function

of drain current for all types.

92Cs-37164

Vpg =+ 10V
PULSE TEST
PULSE DURATION = 80 u§

»

DUTY CYCLE < 2%

N
T

3

@

@

~

FORWARD TRANSCONDUCTANCE (gfs) — mho

o 2 4 6 8

10 12

14 16 18

DRAIN-TO-SOURCE CURRENT (Ip)—A

92CS-37166
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Standard Power MOSFETs

RFH30N12, RFH30N15

File Number 1633

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode

Power Field-Effect Transistors

30A,120V-150V

froson = 0.075 Q

Features:

SOA is power-dissipation limited
Nanosecond switching speeds

Linear transfer characteristics

High input impedance

Majority carrier device

High-current, low-inductance package

The RFH30N12 and RFH30N15* are n-channe! enhance-
ment-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 transistors
requiring high speed and low gate-drive power. These types
can be operated directly from integrated circuits.

The RFH-types are supplied in the JEDEC TO-218AC
plastic package.

*The RFH30N12 and RFH30N15 types were formerly RCA
developmental numbers TA9578A and TA9578B
respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (Tc = 25°C):

DRAIN-SOURCE VOLTAGE ......coiiiiiiiiiiiiiiiiiiii i

DRAIN-GATE VOLTAGE, Rgs = 1 MQ

GATE-SOURCEVOLTAGE ......civiiiiiiiiiiiiinieene

DRAIN CURRENT, RMS Continuous

Pulsed ........cooiiiiiiiiiiiii

POWER DISSIPATION @ T¢c=25°C
Derate above Tc = 25°C

OPERATING AND STORAGE TEMPERATURE....................
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ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25° C unless otherwise specified.

Standard Power MOSFETs

RFH30N12, RFH30N15

LIMITS
TEST
CHARACTERISTIC SYMBOL | CONDITIONS RFH30N12 RFH30N15 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown BVoss Io=1mA 120 - 150 — Vv
Voltage Vas =0
Gate Threshold Voltage Vas(th) Vas = Vos 2 4 2 4 \"
|o =1mA .
Zero Gate Voltage Drain loss Vps = 100 V — 1 — —
Current Vbs =120 V — - — 1
‘ Te=125°C uA
Vps = 100 V — 50 — —
Vps = 120V — — — 50
Gate-Source Leakage lass Ves =120V — 100 — 100 nA
Current Vbs =0
On-State Gate Voltage Vas(on)@ Vps =5V — 8 — 8
lo=15A v
Vps =10V — 10 — 10
Ip=30A
Drain-Source On Voltage Vps(on)@ lo=15A — 1.125 — 1.125
Vgs =10V v
lo=30A — 265 — 2.65
Ves =10V
Static Drain-Source On ros(on)@ lb=15A — 0.075 - 0.075 Q
Resistance Ves =10V
Forward Transconductance grd Vos =10V 10 — 10 — mho
lo=15A
Input Capacitance Ciss Vos = 25 V — 3000 — 3000
Output Capacitance Coss Vas =0V — 1200 — 1200 pF
Reverse Transfer Capacitance Crss f=1MHz — 500 — 500
Turn-On Delay Time ta(on) Vos =75V 75(typ) 115 75(typ) 115
"Rise Time te Ib=15A 420(typ) 630 420(typ) 630 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50Q | 300(typ) 450 300(typ) 450
Fall Time te Vgs =10V 250(typ) 375 250(typ) 375
Thermal Resistance Résc RFH30N12,
Junction-to-Case RFH30N15 — 0.83 —_ 0.83 °C/W
Series
apulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTIC TEST CONDITIONS RFH30N12 RFH30N15 |UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp * Isp = 15A - 1.4 - 1.4 v
Reverse Recovery Time ter Ir = 4A, die/dy = 100 A/us 200 (typ.) 200 (typ.) ns

* Pulse Test: Width < 300 us, Duty cycle < 2%.
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Standard Power MOSFETs
RFH30N12, RFH30N15 ‘
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Fig. 1 - Maximum safe operating areas for all types.
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Standard Power MOSFETs
RFH30N12, RFH30N15
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Standard Power MOSFETs

RFK30N12, RFK30N15
Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode
Power Field-Effect Transistors

30A,120V-150V
ros(on)=0.075 Q

Features:

m SOA is power-dissipation limited
m Nanosecond switching speeds

m Ljnear transfer characteristics

m High input impedance

m Majority carrier device

The RFK30N12 and RFK30N15* are n-channel enhance-

ment-mode silicon-gate power field-effect transistors de-

signed for applications such as switching regulators, RFK30N12
switching converters, motor drivers, relay drivers, and RFK30N15
drivers for high-power bipolar switching transistors re-

quiring high speed and low gate-drive power. These types

can be operated directly from integrated circuits.

The RFK-types are supplied in the JEDEC TO-204AE stee!
package.

*The RFK30N12 and RFK30N15 types were formerly RCA
developmental numbers TA9188A and TA9188B, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25°C):

DRAIN-SOURCE VOLTAGE ............
DRAIN-GATE VOLTAGE, Rgs=1 MQ
GATE-SOURCE VOLTAGE .............

File Number 1455

TERMINAL DIAGRAM
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s
92CS-33741

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

SOURCE

GATE

DRAIN
(FLANGE)
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Standard Power MOSFETs

RFK30N12, RFK30N15

" ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25°C unless otherwise specified.

LIMITS
TEST RFK30N12 RFK30N15
CHARACTERISTIC SYMBOL CONDITIONS | MIN. [ MAX. | MIN. | MAX. UNITS
Drain-Source Breakdown Voltage BVbss Io=1 mA 120 — 150 — \
Ves=0
Gate Threshold Voltage Vas(th) Vas=Vbs 2 4 2 4 v
Io=1 mA
Zero Gate Voltage Drain Current lpss Vos=100 V - 1 - —
Vos=120 V — — — 1
Tc=125°C HA
Vps=100 V — 50 — —
Vps=120 V — — —_ 50
Gate-Source Leakage Current less Vas= £ 20 V. —_ 100 — 100 nA
Vps=0
Drain-Source On Voltage Vos(on)? lb=15A — 1.125 — 1.125
Ves=1 ov v
10=30 A — 3 — 3
Vgs=10V
Static Drain-Source On Resistance ros(on)® Ib=156 A — 0.075 — 0.075 o]
Ves=10 Vv
Forward Transconductance grs® Vps=10 V 10 - 10 — mho
1b=15A
Input Capacitance Ciss Vps=25 V — 3000 — 3000
Output Capacitance Coss Vas=0 V — 1200 — 1200 pF
Reverse Transfer Capacitance Crss f=1MHz — 500 — 500
Turn-On Delay Time ta(on) Vpp=75V 75(typ) | 115 |75(typ)| 115
Rise Time t, Ib=15 A 420(typ)| 630 [420(typ)| 630 ns
Turn-Off Delay Time ta(Off) Rgen=Rgs=50 Q [300(typ)| 450 00(typ)| 450
Fall Time t Vgs=10 V 250(typ)| 375 [250(typ)| 375
Thermal Resistance Raic RFK30N12,
Junction-to-Case RFK30N15 Series] — 0.83 — 0.83 | °C/W
8pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTIC SYMBOL | CoNDITIONS RFK30N12 RFK30N15___| UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp 1sp=15 A — 1.4 — 1.4 Vv
Reverse Recovery Time te die /dl.:#)(? Alus 200(typ) 200(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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Standard Power MOSFETs

RFK30N12, RFK30N15

CASE TEMPERATURE (T¢) = 25 °C
(CURVES MUST BE DERATED
LINEARLY WITH INCREASE IN
TEMPERATURE)

OPERATION IN THI
AREA IS LIMITED B

COLLECTOR CURRENT (Ip) — A
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Fig. 1 - Maximum safe operating areas for all types.

Fig. 2 - Power vs. temperature derating curve for all types.
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Standard Power MOSFETs
RFK30N12, RFK30N15
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Standard Power MOSFETs
RFH35N08, RFH35N10 File Number 1634

Power MOS Field-Effect Transistors

TERMINAL DIAGRAM

+]

N-Channel Enhancement-Mode

Power Field-Effect Transistors

35A,80V-100V
rosoon = 0055 Q

Features: G

SOA is power-dissipation limited

Nanosecond switching speeds

Linear transfer characteristics S

High input impedance 92¢s-33741

Majority carrier device

High-current, low-inductance package N-CHANNEL ENHANCEMENT MODE

The RFH35N08 and RFH35N10* are n-channel enhance- TERMINAL DES'GNATIONS
ment-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 transistors
requiring high speed and low gate-drive power. These types O

RFH35N08 SoURCE
RFH35N10

DRAIN
can be operated directly from integrated circuits. DRAIN

The RFH-types are supplied in the JEDEC TO-218AC
plastic package.

TOP VIEW

GATE

*The RFH35N08 and RFH35N 10 types were formerly RCA
developmental numbers TA9481A and TA9481B
respectively.

92CS-39967

JEDEC TO-218AC

MAXIMUM RATINGS, Absolute-Maximum Values (Tc = 25° C):
RFH35N08 RFH35N10

DRAIN-SOURCE VOLTAGE ...ttt ii it iaaaanans 80 100 v
DRAIN-GATE VOLTAGE, Rga = 1 MQ 80 100 Vv
GATE-SOURCE VOLTAGE ....tiitiiieiii et iiineenians +20 v
DRAIN CURRENT, RMS Continuous 35 A

Pulsed ... e 100 A
POWER DISSIPATION @ Tc =25°C 150 w

Derate above T¢ = 25°C 1.2 W/°eC

OPERATING AND STORAGE TEMPERATURE . .....oiiiiiiiiiiiiiiiiiivninnenns Ty Tetg —0 B5t0+150 _______  °C
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Standard Power MOSFETs

RFH35N08, RFH35N10

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25° C unless otherwise specified.

LIMITS
TEST
CHARACTERISTIC SYMBOL | CONDITIONS RFH35N08 RFH35N10 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown BVoss Io=1mA 80 - 100 — \
Voltage Ves =0
Gate Threshold Voltage Ves(th) Vas = Vos 2 4 2 4 Vv
'D =1 mA
Zero Gate Voltage Drain loss Vps = 65 V — 1 —_ —
Current Vps =80 V — — — 1
) Tec=125°C UA
Vps = 65V — 50 —_ —
Vps =80 V — — — 50
Gate-Source Leakage less Ves =120V — 100 — 100 nA
Current Vos =0
Drain-Source On Voltage Vos(on)@ lp=175A — 0.963 | — 0.963
VGS =10 \ v
lb=35A — 3.0 — 3.0
Vss =10V
Static Drain-Source On ros(on)@ Ip=175A — 0.055 —_ 0.055 Q
Resistance Ves =10V
Forward Transconductance grs Vbs = 10V 10 — 10 — mho
lo=175A
Input Capacitance Ciss Vos = 25 V — 3000 — 3000
Output Capacitance Coss Ves =0V — 1500 — 1500 pF
Reverse Transfer Capacitance Crss f=1MHz — 600 — 600
Turn-On Delay Time ta(on) Vop =50V 45(typ) 100 45(typ) 100
Rise Time te lo=175A 225(typ) 450 225(typ) 450 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50Q | 240(typ) 450 240(typ) 450
Fall Time t Vegs =10V 165(typ) 350 165(typ) 350
Thermal Resistance R6ic RFH35N08,
Junction-to-Case RFH35N10 o 0.83 — 0.83 °C/W
Series
8Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTIC TEST CONDITIONS RFH35N08 RFH35N10 |UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp* Isp = 17.5A — 14 - 14 v
Reverse Recovery Time te Ir = 4A, die/de = 100 A/us 200 (typ.) 200 (typ.) ns

* Pulsed: Pulse duration = 300 us max., duty cycle =

2%.
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Standard Power MOSFETs

RFH35N08, RFH35N10
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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 - Typical normalized gate threshold voltage as a function of
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Standard Power MOSFETs
RFH35N08, RFH35N10
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Fig. 6 - Normalized switching waveforms for constant gate-current Fig. 7 - Typical saturation characteristics for all types.
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Standard Power MOSFETs

RFK35N08, RFK35N10

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode
Power Field-Effect Transistors

35A,80V-100V
ros(on) = 0.055 Q

Features:

m SOA is power-dissipation limited
B Nanosecond switching speeds

W Linear transfer characteristics

B High input impedance

B Majority carrier device

The RFK35N08 and RFK35N10* are n-channel enhance-
ment-mode silicon-gate power field-effect transistors de-

File Number 1499

N-CHANNEL ENHANCEMENT MODE

S
92CS-33741

TERMINAL DIAGRAM

TERMINAL DESIGNATIONS

signed for applications such as switching regulators, switch- RFK35N08
ing converters, motor drivers, relay drivers, and drivers for  RFK35N10 DRAIN

high-power bipolar switching transistors requiring high
speed and low gate-drive power. These types can be oper-
ated directly from integrated circuits.

The RFK-types are supplied in the JEDEC TO-204AE steel
package.

*The RFK35N08 and RFK35N10 types were formerly RCA
developmental numbers TA9288A and TA9288B, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25° C):

DRAIN-SOURCE VOLTAGE ... .ottt
DRAIN-GATE VOLTAGE, Rgs=1 MQ ...
GATE-SOURCE VOLTAGE ...........
DRAIN CURRENT, RMS Continuous ....
Pulsed ..............
POWER DISSIPATION @ Tc=25°C .....c.iiiiriiiiiiiiineneannns
Derate above T¢=25°C
OPERATING AND STORAGE TEMPERATURE .................. Tiy Tsig
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Standard Power MOSFETs
RFK35N08, RFK35N10

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25° C unless otherwise specified.

LIMITS
TEST
CHARACTERISTICS SYMBOL CONDITIONS RFK35N08 RFK35N10 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVoss Io=1 mA 80 - - 100 — \Y
o Ves=0
Gate Threshold Voltage Ves(th) Ves=Vbs 2 4 2 4 "
ID:1 mA
Zero Gate Voltage Drain Current Ipss Vps=65 V - 1 — —
Vos=80 V — — — 1
Tc=125°C UA
Vns:65 \ —_ 50 —_ —_
Vos=80 V — — — 50
Gate-Source Leakage Current lass Ves=1+20 V — 100 — 100 nA
VDs=0
Drain-Source On Voltage Vos(on)? 10=17.5 A — 0.9625 — 0.9625
VGs= 10V v
10=35 A — 35 - 3.5
Vas=10V .
Static Drain-Source On Resistance ros(on)® 1p=17.5 A — 0.055 — 0.055 Q
VGs= 10V
Forward Transconductance Oss” Vps=10 V 10 — 10 — mho
1b=17.5A
Input Capacitance Ciss Vps=25 V — 3000 — 3000
Output Capacitance Coss Ves=0 V — 1500 — 1500 pF
Reverse Transfer Capacitance Cirss f=1 MHz — 600 — 600
Turn-On Delay Time ta(on) Vpo=50 V 45(typ) 100 45(typ) 100
Rise Time t 10=17.5 A 225(typ) 450 225(typ) 450 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50 Q 240(typ) 450 240(typ) 450
Fall Time t Ves=10 V 165(typ) 350 165(typ) 350
Thermal Resistance Ré,c RFK35N08,
Junction-to-Case RFK35N10 Series — 0.83 — 0.83 °C/W
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
' " TEST LIMITS
CHARACTERISTIC SYMBOL CONDITIONS RFK35N08 RFK35N10 UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp 2 lsp=17.5 A — 14 — 1.4 Vv
. |F:4 A
Reverse Recovery Time t de/ch=100 A/us 200(typ) 200(typ) ns

®Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
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Standard Power MOSFETs

RFK35N08, RFK35N10
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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 — Typical normalized gate threshold voltage as a function
of junction temperature for all types.
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temperature for all types.
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Standard Power MOSFETs
RFK35N08, RFK35N10
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Fig. 6 - Normalized switching waveforms forconstant gate-current Fig. 7 — Typical saturation characteristics for all types.

drive. Refer to RCA Power MOSFETs PMP411A.
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Fig. 8 — Typical drain-to-source on resistance as a function

A Fig. 9 — Capacitance as a function of drain-to-source
of drain current for all types.

voltage for all types.
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of drain current for all types.
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Standard Power MOSFETs

RFH45N05, RFH45N06 File Number 1635

Power MOS Field-Effect Transistors

N-Channel Enhancement—Mode TERMINAL DIAGRAM

- - ]
Power Field-Effect Transistors
45A,50V-60V
rosion = 0.040 Q
Features: G

SOA is power-dissipation limited

Nanosecond switching speeds

Linear transfer characteristics S

High input impedance 92CS -33741
Majority carrier device

High-current, low-inductance package N-CHANNEL ENHANCEMENT MODE

The RFH45N05 and RFH45N06* are n-channel enhance- TERMINAL DESIGNATIONS
ment-mode silicon-gate power field-effect transistors
designed for applications such as switching regulators, RFH45N05
switching converters, motor drivers, relay drivers, and  RFH45N06
drivers for high-power bipolar switching transistors
requiring high speed and low gate-drive power. These types
can be operated directly from integrated circuits. DRAIN Q

The RFH-types are supplied in the JEDEC TO-218AC
plastic package.

SOURCE

DRAIN

TOP VIEW GATE
*The RFH45N05 and RFH45NO06 types were formerly RCA s2cs- 39967
developmental numbers TA9480A and TA9480B
respectively. JEDEC TO-218AC

MAXIMUM RATINGS, Absolute-Maximum Values (T¢c = 25° C):
RFH45N05 RFH45N06

DRAIN-SOURCE VOLTAGE ...\ttt eeetii ettt e ee e e eeeeaninneennnes 50 60
DRAIN-GATE VOLTAGE, Rgs = 1 MQ 50 60
GATE-SOURCE VOLTAGE .....ccvviviiniennnn. +20
DRAIN CURRENT, RMS Continuous 45
Pulsed ........ccovvviiiinn.. 100

POWER DISSIPATION @ T¢ = 25°C 150

Derate above Tc = 25°C 1.2
OPERATING AND STORAGE TEMPERATURE ... .eiittettiieeeeiiieeiieeeeinnns TiTeg —— -55t0+150
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Standard Power MOSFETs

RFH45N05, RFH45N06

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25° C unless otherwise specified.

LIMITS
TEST
CHARACTERISTIC SYMBOL | CONDITIONS RFH45N05 RFH45N06 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown BVoss lo=1mA 50 — 60 — v
Voltage Vas =0
Gate Threshold Voltage Vas(th) Vas = Vos 2 4 2 4 \
Io=1mA
Zero Gate Voltage Drain lpss Vos =40V - 1 - —
Current Vps =50V — — — 1
Te=125°C HA
Vos =40 V — 50 — —
Vps =50 V —_ — — 50
Gate-Source Leakage lass Vags =+ 20V — 100 —_ 100 nA
Current Vos =0
Drain-Source On Voltage Vos(on)a lp=225A — 0.9 — 0.9
Vcs =10V v
lo=45A — 3.6 — 3.6
Ves =10V
Static Drain-Source On ros(on)@ Ip=225A — .04 — .04 Q
Resistance Ves =10V
Forward Transconductance [ 1K) Vos =10V 10 — 10 — mho
Ip=225A
Input Capacitance Ciss Vps =25V — 3000 — 3000
Output Capacitance Coss Ves =0V - 1800 — 1800 pF
Reverse Transfer Capacitance Cres f=1MHz — 750 — 750
Turn-On Delay Time ta(on) Vos =30V 40(typ) 80 40(typ) 80
Rise Time t lp=225A 310(typ) 475 310(typ) 475 ns
Turn-Off Delay Time ta(0ff) Rgen=Rgs=50Q | 220(typ) 350 220(typ) 350
Fall Time ty Ves =10V 240(typ) 375 240(typ) 375
~ Thermal Resistance Résc RFH45NO05,
Junction-to-Case RFH45N06 — 0.83 - 0.83 °C/W
Series
aPulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTIC TEST CONDITIONS RFH45N05 RFH45N06 |UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp* Isp = 22.5A — 1.4 — 1.4 \
Reverse Recovery Time ter Il = 4A, die/d: = 100 A/us 150 (typ.) 150 (typ.) ns

* Pulse Test: Width < 300 us, Duty cycle < 2%.
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Standard Power MOSFETs

RFH45N05, RFH45N06
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Fig. 2 - Power vs. temperature derating curve for all types.
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Fig. 4 - Normalized drain-to-source on resistance to junction
temperature for all types.
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Fig. 3 - Typical normalized gate threshold voltage as a function of
junction temperature for all types.
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Fig. 5 - Typical transfer characteristics for all types.




Standard Power MOSFETs

Vpg — Volts

Fig. 6 -

Fig. 8 - Typical drain-to-source on resistance as a function of

Fig. 10 - Typical forward transconductance as a function of drain
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Fig. 7 - Typical saturation characteristics for all types.
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Standard Power MOSFETs

RFK45N05, RFK45N06

N-Channel Enhancement-Mode
Power Field-Effect Transistors

45A,50V-60V
ros(on) = 0.040 Q

Features:

B SOA is power-dissipation limited
m Nanosecond switching speeds

B Linear transfer characteristics

B High input impedance

W Majority carrier device

The RFK45N05 and RFK45N06* are n-channel enhance-
ment-mode silicon-gate power field-effect transistors de-
signed for applications such as switching regulators, switch-
ing converters, motor drivers, relay drivers, and drivers for
high-power bipolar switching transistors requiring high
speed and low gate-drive power. These types can be oper-
ated directly from integrated circuits.

The RFK-types are supplied in the JEDEC TO-204AE steel
package.

*The RFK45N05 and RFK45N06 types were formerly RCA
developmental numbers TA9388A and TA9388B, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25° C):

DRAIN-SOURCE VOLTAGE .......iiiiiiiiiiiiiii i Voss
DRAIN-GATE VOLTAGE, Rgs=TMQ ..ottt Voen
GATE-SOURCE VOLTAGE ... ..ottt Ves
DRAIN CURRENT, RMS Continuous ........ccvvuiiiuniininiinnnnn Ip

Pulsed ..ot e lom
POWER DISSIPATION @ Tc=25°C .. ovvviiiiiiiiiieiii i Pr

Derate above T¢=25°C

OPERATING AND STORAGE TEMPERATURE ............cuut. T, Tstg
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File Number 1498

S
92CS-33741

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

DRAIN
SOURCE (FLANGE )

GATE
92Cs-3780!

JEDEC TO-204AE

RFK45N05 RFK45N06

50 60 Y

50 60 \
+20 v

45 A

100 A

150 —_— W

1.2 _— W/°C
-55t0+150 —________  °C




Standard Power MOSFETs

RFK45N05, RFK45N06
ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25°C unless otherwise specified.
TEST LIMITS
CHARACTERISTICS SYMBOL CONDITIONS RFK45N05 RFK45N06 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVoss lo=1mA 50 — 60 — \
Vgs=0
Gate Threshold Voltage Vas(th) Vas=Vbs 2 4 2 4 v
Io=1 mA
Zero Gate Voltage Drain Current loss Vps=40 V — 1 — —
Vns=50 \) —_ —_ —_ 1
Tc=125°C HA
Vns=40 v bt 50 hand _
Vps=50 V — — — 50
Gate-Source Leakage Current lass Ves=120 V — 100 — 100 nA
Vobs=0
Drain-Source On Voltage Vos(on)® 10=22.5 A — 0.9 — 0.9
VGs=10 \' v
10=45 A - — 3.6 — 36
VGs=10 \'
Static Drain-Source On Resistance ros(on)® 1p=22.5 A - .04 — .04 Q
VGs=10 \']
Forward Transconductance gs’ Vps=10 V 10 — 10 — mho
10=22.5 A
Input Capacitance Ciss Vps=25 V — 3000 — 3000
Output Capacitance Coss Vas=0V — 1800 — 1800 pF
Reverse Transfer Capacitance Crss f=1MHz — 750 — 750
Turn-On Delay Time ta(on) Vop =30 V 40(typ) 80 40(typ) 80
Rise Time t, 10=22.5 A 310(typ) 475 | 310(typ) 475 ns
Turn-Off Delay Time - tq(0ff) Rgen=Rgs=50 Q | 220(typ) 350 | 220(typ) 350
Fall Time t Vas=10V 240(typ) | 375 | 240¢typ) | 375
Thermal Resistance Ré.,c RFKA45N05,
Junction-to-Case RFK45N06 Series — 0.83 — 0.83 °C/W
®Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTIC SYMBOL | onETIONS RFK45N05 | RFK45N06 | UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vso Isp = 22.5A — 1.4 — 1.4 \
Reverse Recovery Time te le = 4A 150(typ.) 150(typ.) ns
die/dr = 100A/us

*Pulse Test: Width < 300 us, Duty Cycle < 2%.
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Standard Power MOSFETs

RFK45N05, RFK45N06
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Fig. 1 — Maximum safe operating areas for all types.
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Fig. 2 — Power vs. temperature derating curve for all types.
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Fig. 4 — Normalized drain-to-source on resistance to junction
temperature for all types.
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Fig. 3 — Typical normalized gate threshold voltage as a function
of junction temperature for all types.
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Standard Power MOSFETs
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Fig. 6 - Normalized switching waveforms for constant gate-current
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Standard Power MOSFETs
RFL1P08, RFL1P10, RFP2P08, RFP2P10

Power MOS Field-Effect Transistors

File Number 1535

TERMINAL DIAGRAM

P-Channel Enhancement-Mode

Power Field-Effect Transistors o

1and 2 A, -80V and -100 V
ros(on): 3.0Q and 3.15Q

Features:
m SOA is power-dissipation limited
Nanosecond switching speeds

| ]

m Linéar transfer characteristics 3
a

-

High input impedance 92¢s-36485

Majority carrier device
P-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS
The RFL1P08 and RFL1P10and the RFP2P08 and RFP2P10

are P-channel enhancement-mode silicon-gate power 2,’::::?1): GATE
field-effect transistors designed for applications such as
switching regulators, switching converters, motor drivers,
relay drivers, and drivers for high-power bipolar switching SOURCE Lo,
transistors requiring high speed and low gate-drive power.
These types can be operated directly from integrated
circuits. 92Cs- 37655
The RFL-series types are supplied in the JEDEC TO-205AF JEDEC TO-205AF
metal package and the RFP-series types in the JEDEC TO- RFP2P08
220AB plastic package. RFP2P10 SOURCE
—
The RFL and RFP series were formerly RCA developmental oRAIN .| :# AN
numbers TA9400 and TA9401, respectively. (FLANGE) O i
TOP VIEW GATE
92Cs-39528
JEDEC TO-220AB
MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25°C):
RFL1PO8 RFL1P10 RFP2P08 RFP2P10
DRAIN-SOURCE VOLTAGE Vbss -80 -100 -80 -100 \
DRAIN-GATE VOLTAGE (Res=1 MQ) Voer -80 -100 -80 -100 \
GATE-SOURCE VOLTAGE Vas +20 \
DRAIN CURRENT Rms Continuous lo 1 1 2 2 A
Pulsed lom 5 A

POWER DISSIPATION Pr

@ Tc=25°C 8.33 8.33 25 25 w

Derate above T¢=25°C 0.0667 0.0667 0.2 0.2 WseC
OPERATING AND STORAGE TEMPERATURE T, Teyg -55 to +150 °C
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Standard Power MOSFETs

RFL1P08, RFL1P10, RFP2P08, RFP2P10
ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25°C unless otherwise specified.

LIMITS
TEST RFL1P08 RFL1P10
CHARACTERISTIC SYMBOL | CONDITIONS RFP2P08 RFP2P10 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown BVDss Io=1mA -80 - -100 — \
Voltage VGs =0
Gate Threshold Voltage VaGs(th) VGs = Vbs -2 -4 -2 -4 \
ID=1mA
Zero Gate Voltage Drain IDss VbDs = -65 V — 1 — —
Current Vbs=-80 V — — — 1
Tc=125°C UA
VDs = -65 V — 50 — —
VDs = -80 V. — — — 50
Gate-Source Leakage Igss Ves=+20V —_ 100 — 100 nA
Current Vbs=0
Drain-Source On Voltage Vos(on)a ID=1A RFP| — -3.0 — -3.0
VGs =-10V |RFL — -3.15 — -3.15 v
Ip=2A |RFP| — -9 — -9
VGs=-10V |RFL] — -9.3 — -9.3
Static Drain-Source On ros(on)@ ID=1A RFP| — 3.0 — 3.0 Q
Resistance Ves =-10V |RFL — 3.15 — 3.15
Forward Transconductance gfs@ Vbs=-10V 200 — 200 — mho
ID=1A
Input Capacitance Ciss Vbs =-25V — 150 — 150
Output Capacitance Coss Ves=0V — 80 - 80 pF
Reverse Transfer Capacitance Crss f=1 MHz — 30 — 30
Turn-On Delay Time td(on) Vbs=-50V 7(typ) 25 7(typ) 25
Rise Time tr Ib=1A 15(typ) 45 15(typ) 45 ns
Turn-Off Delay Time td (off) Rgen=Rgs=50Q | 14(typ) 45 14(typ) 45
Fall Time tf VGs = -10 V|RFP[11(typ) 25 11(typ) 25
RFL|30(typ) 50 30(typ) 50
Thermal Resistance Reasc RFL1P08, — 15 — 15
Junction-to-Case RFL1P10 : oC/W
RFP2P08, — 5 — 5
RFP2P10
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
RFL1P08 RFL1P10
CHARACTERISTIC TEST CONDITIONS RFP2P08 RFP2P10 UNITS
Min. Max. Min. Max.
Diode Forward Voltage vsp@ 1D = 1A — 1.4 — 1.4 v
Reverse Recovery Time ter IF = 2A, diIF/dt = 50 A/us 135 (typ.) 135 (typ.) ns

®Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
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Standard Power MOSFETs
RFL1P08, RFL1P10, RFP2P08, RFP2P10
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Fig. 1 - Maximum operating areas for all types.
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Fig. 2 - Power dissipation vs. temperature derating curve for all
types.

Fig. 3 - Typical normalized gate threshold voltage as a function of
junction temperature for all types.
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Fig. 4 - Normalized drain-to-source on resistance to junction
temperature for all types.
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Standard Power MOSFETs
' RFL1P08, RFL1P10, RFP2P08, RFP2P10
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Standard Power MOSFETs

RFM5P12, RFM5P15, RFP5P12, RFP5P15

P-Channel Enhancement-Mode

Power Field-Effect Transistors

S§A,120V—150V
rps(on): 1Q

Features:

»  SOA is power-dissipation limited
Nanosecond switching speeds
Linear transfer characteristics
High input impedance

Majority carrier device

The RFM5P12 and RFM5P15 and the RFP5P12and RFP5P15
are P-Channel enhancement-mode silicon gate power
field-effect transistors designed for high-speed applications
such as switching regulators, switching converters, relay
drivers, and drivers for high-power bipolar switching
transistors.

The RFM-Series types are supplied in the JEDEC TO-
204AA metal package and the RFP-Series types in the
JEDEC TO-220AB plastic package. All these types are
supplied without an internal gate Zener diode.

*The RFM and RFP series were formerly RCA developmental
numbers TA9320 and TA9321 respectively.

*

File Number 1463

&

S
92Cs-36485

P-CHANNEL ENHANCEMENT MODE

RFM5P12

TERMINAL DESIGNATIONS

RFM5P15  souRrce

GATE

@
@

DRAIN
(FLANGE)

‘

92Cs-3780I

JEDEC TO-204AA

E SOURCE

gDRAI-N

L EGIA'I’E

RFP5P12
RFP5P15
) | E—
(e DRAN
FLANGE) = —~
Y
A\ A\
TOP VIEW

"~ MAXIMUM RATINGS, Absolute-Maximum Values (Tc = 25°C):

RFM5P12 RFMS5P15

92€s-39528

JEDEC TO-220AB

RFP5P12  RFPSP15

DRAIN-SOURCE VOLTAGE ................. Voss -120 -150 -120 -150 \
DRAIN-GATE VOLTAGE (Rgs = 1MQ) ....... Voer -120 -150 -120 -150 \
GATE-SOURCE VOLTAGE ..............u... Vas +20 v
DRAIN CURRENT RMS Continuous ......... lo 5 A
Pulsed ............coiuinl lom 15 A
POWER DISSIPATION .......coovviiiinnnn, Pr
@ Tc=25°C 75 75 60 60 w
Derate above T¢c = 25°C 0.6 0.6 0.48 0.48 W/eC
OPERATING AND STORAGE TEMPERATURE T Tsqg -55 to +150 °C
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Standard Power MOSFETs

RFM5P12, RFM5P15, RFP5P12, RFP5P15

LIMITS
CHARACTERISTIC SYMBOL TEST RFMSP12 RFMSP15 UNITS
i CONDITIONS RFP5P12 RFP5P15
Min. Max. | Min. Max.
Drain-Source Breakdown Voltage BVpss Io=1mA 120 _ 150 _ v
I Ves =0
Gate-Threshold Voltage Vesitn Ves = Vos 2 4 2 4 v
lp =1 mA
Zero-Gate Voltage Drain Current loss Vos = -100 V — 1 —_ -
Vps =-120 V — — — 1
Tc = 125°C UA
VDs =-100V - 50 b -
Vos = -120 V — — — 50
Gate-Source Leakage Current lass Vas = 20 V _ 100 _ 100 nA
Vos =0
- a —
Drain-Source On Voltage Vosiom lp ——2.5 A . 25 . 25
VGS =-10V v
lo = 5A _ 8 _ 8
Vgs =-10V
Static Drain-Source On Resistance Iosion” lo=25A . 1 _ 1 a
Ves =-10V
Forward Transconductance gts” Vps =10V 0.75 _ 0.75 _ mho
lp=25A
Input Capacitance Ciss Vpos =25V — 700 — 700
Output Capacitance Coss Vas =0V — 300 — 300 pF
Reverse-Transfer Capacitance Crss f=1MHz — 100 — 100
Turn-On Delay Time taiom Voo = 1/2 BVpss | 20(typ.) | 60 |20(typ.) | 60
Rise Time t, lb=25A 36(typ.)| 100 |36(typ.) | 100 ns
Turn-Off Delay Time tatom Rgen = Rgs = 50Q | 63(typ.) | 150 |63(typ.) | 150
Fall Time te Ves = 10 V 40(typ.) | 100 | 40(typ.) | 100
Thermal Resistance Junction-to-Case Résc RFM5P12, _ 167 _ 167
RFM5P15 oW
e — |2oes| — |20
*Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
| omrs |
CHARACTERISTIC SYMBOL | oNDIVIONS glFiPUissg:g RpaIs UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp Isp = 2.5A — 14 — 1.4 \
Reverse Recovery Time tr Ie = 4A 300(typ.) ' 300(typ.) ns
die/de = 100A/us

*Pulse 1est: Width < 300 us, Duty Cycle < 2%.
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Standard Power MOSFETs

RFM5P12, RFM5P15, RFP5P12, RFP5P15
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Standard Power MOSFETs

RFM5P12, RFM5P15, RFP5P12, RFP5P15
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Standard Power MOSFETs

RFM6P08, RFM6P10, RFP6P08, RFP6P10

P-Channel Enhancement-Mode
Power Field-Effect Transistors

6A, 80V —100V
ros(on) = 0.6 Q

Features:

m SOA is power-dissipation limited
m Nanoseconc switching speeds

m Linear transfer characteristics

m High input impedance

B Majority carrier device

File Number 1490

S
92CS-36485

P-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

RFM6P08
RFM6P10 SOURCE (FB:::SNE )
The RFM6P08 and RFM6P10 and the RFP6P08 and
RFP6P10* are P-Channel enhancement-mode silicon-gate
power field-effect transistors designed for high-speed appli-
cations such as switching regulators, switching converters, GATE
relay drivers, and drivers for high-power bipolar switching 92C5-37801
transistors. JEDEC TO-204AA
The RFM-Series types are supplied in the JEDEC TO- RFP6P08
204AA metal package and the RFP-Series types in the RFP6P10 SOURCE
JEDEC TO-220AB plastic package. All these types are
supplied without an internal gate Zener diode. DRAIN E#,
(FLANGE) —» DRAIN
*The RFM and RFP series were formerly RCA developmental % | —
numbers TA9406 and TA9407, respectively. r_:?-
TOP VIEW 92Cs-39528
JEDEC TO-220AB
MAXIMUM RATINGS, Absolute-Maximum Values (T¢=25° C):
RFM6P08 RFM6P10 RFP6P08 RFP6P10
DRAIN-SOURCE VOLTAGE ........... Voss 80 100 80 100 v
DRAIN-GATE VOLTAGE (Rgs=1 MQ) ... Vogr 80 100 80 100 v
GATE-SOURCE VOLTAGE ............. Vas +20 \"
DRAIN CURRENT, RMS Continuous ..... lo 6 A
Pulsed .............. lom 20 A
POWER DISSIPATION @ T¢=25°C ....... Pr 75 75 60 60 w
Derate above Tc=25°C 0.6 0.6 0.48 0.48 wreC
OPERATING AND STORAGE
TEMPERATURE .................. Ti, Tstg -55 to +150 °C
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Standard Power MOSFETs

RFM6P08, RFM6P10, RFP6P08, RFP6P10

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25° C unless otherwise specified.

LIMITS
TEST RFM6P08 RFM6P10
CHARACTERISTICS SYMBOL CONDITIONS RFP6P08 RFP6P10 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVoss Io=1 mA -80 — -100 - \
VG3=0
Gate Threshold Voltage Vaes(th) Ves=Vos -2 -4 -2 -4 v
ID:1 mA
Zero Gate Voltage Drain Current lbss Vps=-65 V - 1 — —
Vos=-80 V — — — 1
Tc=125°C LA
Vns=-65 \ —_ 50 —_ —_
Vos=—80 Vv —_ —_ J— 50
Gate-Source Leakage Current lass Ves=120 V — 100 — 100 nA
Vps=0
Drain-Source On Voltage Vos(on)® 10=3 A — -1.8 — -1.8
VGs=-1O Vv Y]
10=6 A — -6 — -6
Ves=—10 Vv
Static Drain-Source On Resistance ros(on)® 10=3A — 0.6 —_ 0.6 Q
V(;s=—1 oV
Forward Transconductance O’ Vbs=10 V 1 — 1 — mho
1p=3 A
Input Capacitance Ciss Vps=25V — 800 — 800
Output Capacitance Coss Vas=0 V — 350 — 350 pF
Reverse Transfer Capacitance Crss f=1MHz — 150 — 150
Turn-On Delay Time ta(on) Vpo = 50 V 11(typ) 60 11(typ) 60
Rise Time t 10=3 A 48(typ) 100 48(typ) 100 ns
Turn-Off Delay Time ts(off) Rgen=Rgs=50 Q 102(typ) 150 102(typ) 150
Fall Time te Ves=10 V 70(typ) 100 70(typ) 100
Thermal Resistance R RFM6P08, — 1.67 — 1.67
Junction-to-Case RFM6P10 R
RFP6POS, - 2,083 — | 2083 | CW
RFP6P10
®Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFM6P08 RFM6P10
CHARACTERISTIC SYMBOL CONDITIONS RFP6POS RFP6P10 UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vso Isp=3 A — 1.4 — 1.4 \
) IF=4 A
Reverse Recovery Time tee die/di=50 A/us 150(typ) 150(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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Standard Power MOSFETs

RFM6P08, RFM6P10, RFP6P08, RFP6P10
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Fig. 3 — Typical normalized gate threshold voltage as a function
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Standard Power MOSFETs

RFM6P08, RFM6P10, RFP6P08, RFP6P10
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Standard Power MOSFETSs

RFM8P08, RFM8P10, RFP8P08, RFP8P10

P-Channel Enhancement-Mode

Power Field-Effect Transistors

8 A, -80Vand-100V
ros(on) =04 Q

Features:

m SOA is power-dissipation limited
B Nanosecond switching speeds

B Linear transfer characteristics

B High input impedance

m Majority carrier device

S

File Number 1496

92CS -36485

P-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

RFM8P08
RFM8P10 DRAIN
SOURCE (FLANGE )
The RFM8P08 and RFM8P10 and the RFP8P08 and
RFP8P10* are p-channel enhancement-mode silicon-gate GATE
power field-effect transistors designed for applications such 92€s-37801
as switching regulators, switching converters, motor driv- JEDEC TO-204AA
ers, relay drivers, and drivers for high-power bipolar switch-
ing transistors requiring high speed and low gate-drive RFP8P08
power. These types can be operated directly from inte- RFP8P10 SOURCE
grated circuits. ORAIN — !
The RFM-types are supplied in the JEDEC TO-204AA steel (FLANGE) |~ ~ DRAIN
package and the RFP-types in the JEDEC TO-220AB plastic O Y Eé
package. ?
- TOP VIEW GATE
*The RFM and RFP series were formerly RCA developmental 92C5-39528
numbers TA9410 and TA9411, respectively.
JEDEC TO-220AB
MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25° C):
RFM8P08 RFM8P10 RFP8P08 RFP8P10
DRAIN-SOURCE VOLTAGE ............ Voss -80 -100 - -80 -100 Vv
DRAIN-GATE VOLTAGE (Rgs=1MQ) .... Vbar -80 -100 -80 -100 Vv
GATE-SOURCE VOLTAGE ............. Vas +20 \
DRAIN CURRENT, RMS Continuous ...... lo 8 A
Pulsed ............... lom 20 A
POWER DISSIPATION @ T¢=25°C ........ Pr 100 100 75 75 w
Derate above T¢=25°C 0.8 0.8 0.6 0.6 W/°C
OPERATING AND STORAGE
TEMPERATURE .................. Ti, Tstg -55 to +150 °C
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Standard Power MOSFETs

RFM8P08, RFM8P10, RFP8P08, RFP8P10

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25° C unless otherwise specified.

LIMITS
TEST RFM8P08 RFM8P10
CHARACTERISTICS SYMBOL CONDITIONS RFP8P08 RFP8P10 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVoss Io=1 mA -80 — -100 — %
Ves=0
Gate Threshold Voltage Vas(th) Vaes=Vos -2 -4 -2 -4 \")
1o=1 mA
Zero Gate Voltage Drain Current lpss Vps=-65V — 1 — —
Vos=-80 V — — — 1
Te=125°C uA
Vps=-65 V — 50 — —
Vps=-80 V — — — 50
Gate-Source Leakage Current lass Vas=120 V — 100 — 100 nA
Vos=0
Drain-Source On Voltage Vps(on)?® Io=4 A — -1.6 o -1.6
Vgs=-10V . Vv
15=8 A — -4.0 — -4.0
Vas=-10 V
Static Drain-Source On Resistance ros(on)® Ip=4 A — 4 —_ 4 Q
Ves=—1 oV
Forward Transconductance " Vos=-10 V 2 — 2 — mho
|D=4 A
Input Capacitance Ciss Vos=25 V — 1500 — 1500
Qutput Capacitance Coss Vas=0 V — 700 — 700 pF
Reverse Transfer Capacitance Crss f=1MHz — 240 — 240
Turn-On Delay Time ta(on) Voo =50 V 18(typ) 60 18(typ) 60
Rise Time t, Ib=4 A 70(typ) 150 70(typ) 150 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50Q | 166(typ) | 275 | 166(typ) | 275
Fall Time t Vgs=-10V 94(typ) 175 94(typ) 175
Thermal Resistance Rl RFM8P08, - 1.25 - 1.25
Junction-to-Case RFM8P08 .
RFPBP10, — 167 — 167 | (W
RFP8P10
®Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFM8P08 RFM8P10
CHARACTERISTIC SYMBOL CONDITIONS RFP8PO8 RFP8P10 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vso Iso = 4A — 14 — 14 \
Reverse Recovery Time tw lr = 4A 200(typ.) 200(typ.) ns
dir/dy = 100A/us .

*Pulse Test: Width < 300 us, Duty Cycle < 2%.
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Standard Power MOSFETs

RFM8P08, RFM8P10, RFP8P08, RFP8P10

100 4| CASE TEMPERATURE (Tg) =25°C
| (CURVES MUST BE DERATED
LINEARLY WITH INCREASE IN

4| TEMPERATURE)

A
)

DRAIN CURRENT (Ip)—

Dss (MAX) = 100 V RFMBPIO/RFP8PIO
Vpss (MAX)= 80 V RFMBPOB/RFPSPO

-100 -1000

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V

92CS-37156R1

Fig. 1 — Maximum operating areas for all types.
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Fig. 2 — Power dissipation vs. case temperature derating
curve for all types.

Fig. 3 — Typical normalized gate threshold voltage as a function
of junction temperature for all types.
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Fig. 4 — Normalized drain-to-source on resistance to junction
temperature for all types.
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Standard Power MOSFETs

RFM8P08, RFM8P10, RFP8P08, RFP8P10

PULSE TEST B
1 T T 10 24| PULSE DURATION =80 uS
8Vpss DUTY CYCLE $2%
GATE CASE TEMPERATURE (Tg) =25
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Fig. 6 - Normalized switching waveforms for constant gate-current Fig. 7 — Typical saturation characteristics for all types.
drive.
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Fig. 10 — Typical forward transconductance as a function Fig. 11 — Switching Time Test Circuit.

of drain current for all types.
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Standard Power MOSFETs

RFM10P12, RFM10P15, RFP10P12, RFP10P15

P-Channel Enhancement-Mode

Power Field-Effect Transistors

10 A, -120V and -150 V
rosom = 0.5 Q

Features:

m SOA is power-dissipation limited
Nanosecond switching speeds
Linear transfer characteristics
High input impedance

Majority carrier device

The RFM10P12 and RFM10P15 and the RFP10P12 and
RFP10P15* are p-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 transistors requiring high speed and low gate-
drive power. These types can be operated directly from
integrated circuits.

The RFM-types aré supplied inthe JEDEC TO-204 AA steel
package andthe RFP-typesin the JEDEC TO-220AB plastic
package.

*The RFM and RFP series were formerly RCA
developmental TA9404 and TA9405, respectively.

File Number 1595

TERMINAL DIAGRAM

[*]

S
92Cs-36485

P-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

RFM10P12 ORAIN
RFM10P15 SOURCE (FLANGE )

92¢s-37801
REP10P12 JEDEC TO-204AA
RFP10P15

L SOURCE

; DRAIN

DRAIN
(FLANGE) — ™| O

—
TOP VIEW GATE
92Cs-39528

JEDEC TO-220AB

MAXIMUM RATINGS, Absolute-Maximum Values (T¢c = 25° C):

RFM10P12 RFM10P15 RFP10P12 RFP10P15
DRAIN-SOURCE VOLTAGE .........covuvunnn Voss -120 -150 -120 -150 \
DRAIN-GATE VOLTAGE (Rge = 1MQ) .......... Voer -120 -150 -120 -150 \"
GATE-SOURCEVOLTAGE ..........cvvvvnenen. Vas +20 \"
DRAIN CURRENT, RMS Continuous .............. lo 10 A
Pulsed.........oovvviiinnnnn lom 30 A
POWER DISSIPATION @ Tc=25°C........cutn.s Pr 100 100 75 75 w
Derate above T¢ = 25°C 0.8 0.8 0.6 0.6 W/°C
OPERATING AND STORAGE
TEMPERATURE ......oviiiiiiiiiiinannns Ti, Tetg -55 to +150 °C
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Standard Power MOSFETs
RFM10P12, RFM10P15, RFP10P12, RFP10P15

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc = 25° C) unless otherwise specified

LIMITS
TEST RFM10P12 RFM10P15
CHARACTERISTIC SYMBOL CONDITIONS RFP10P12 RFP10P15 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown BVpss Io=1mA -120 - -150 — Vv
Voltage Ves =0
Gate-Threshold Voltage Vasith Ves = Vos -2 -4 -2 -4 \"
lo=1mA
Zero-Gate Voltage Drain loss Vos =-100 V — 1 — —
Current Vps =-120 V — — — 1
Tc=125°C UA
Vps = -100 V —_ 50 — —
Vps =-120 V — — — 50
Gate-Source Leakage Current lass Ves = £20V — 100 — 100 nA
Vpos =0
Drain-Source On Voltage Vosion@ Ib=5A — -25 — -2.5
Ves =-10V v
lb=10A — -6.0 — -6.0
Ves =-10V
Static Drain-Source On rosiond lo=5A — 0.5 — 0.5 e}
Resistance Vgs=-10V
Forward Transconductance g1 Vps =-10 V 2 — 2 — mho
lb=5A
Input Capacitance Ciss Vos = -25 V — 1700 — - 1700
Output Capacitance Coss Ves =0V — 600 — 600 pF
Reverse Transfer Capacitance Cirss f=1MHz — 150 — 150
Turn-On Delay Time taton Vos = -75 V 24(typ) 50 24(typ) | 50
Rise Time te Ib=5A 74(typ) 150 74(typ) 150 ns
Turn-Off Delay Time taiotn Rgen = Rgs = 50 Q 138(typ) 225 138(typ) 225
Fall Time te Ves =-10V 61(typ) 100 61(typ) 100
Thermal Resistance Réic RFM10P12,
Junction-to-Case RFM10P15 B 125 B 125 oW
RFP10P12, _ 167 _ 167
RFP10P15
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
RFM10P12 RFM10P15
CHARACTERISTIC SYMBOL TEST CONDITIONS RFP10P12 RFP10P15 UNITS
MIN. | MAX. | MIN. | MAX.
Diode Forward Voltage Vsp@ Isp = 5A — 1.4 —_ 14 v
Reverse Recovery Time ter lr = 4A, die/d = 100A/us 210 (typ.) 210 (typ.) ns

8 Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
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Standard Power MOSFETs

RFM10P12, RFM10P15, RFP10P12, RFP10P15

|0()e CASE TEMPERATURE(Tg )=25°C
(CURVES MUST BE DERATED

6| LINEARLY WITH INCREASE

IN TEMPERATURE)

DRAIN CURRENT(Ip)-A

Vpss (MAX) =120 V R RF
MAX.) =150 V RFMIOP!

2 4 6 8 2 4 6 8 2 4 6 8
10 -100

DRAIN-TO-SOURCE VOLTAGE (Vpg)—V 92CM-38278

Fig. 1 - Maximum safe operating areas for all types.
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Fig. 2 - Power dissipation vs. case temperature derating curve for Fig. 3 - Typical normalized gate threshold voltage as a function of
all types. junction temperature for all types.
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Fig. 4 - Normalized drain-to-source on resistance as as function Fig. 5 - Typical transfer characteristics for all types.
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Vps-VvoLTs

Standard Power MOSFETs

RFM10P12, RFM10P15, RFP10P12, RFP10P15

R_*150
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Vgg-toV

0.25 Vpss

DRAIN SOURCE VOLTAGE

TIME-MICROSECONDS

Vgg—VOLTS

16 (REF)
T (ACT)

92CM-38280

Fig. 6 - Normalized switching waveforms for constant gate-current
drive. Refer to RCA Power MOSFETs PMP411A.
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Fig. 8 - Typical drain-to-source on resistance as a function of
drain current for all types.
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Fig. 7 - Typical saturation characteristics for all types.

FF FREQUENCY (1) - 1 MHz
0
14001

& i5 s

a ==

1

g

& 800|

z

<

[=4

G 600

<

&

<

9 400 = H
Coss 11
T

200 H-HHH
Crss 11
o HH
o -10 =20 -30 ~40 -50
DRAIN - TO - SOURCE VOLTAGE (Vpg)—V
92CS-38274

Fig. 9 - Capacitance as a function of drain-to-source voltage for

all types.
15V
500 Vo
AN/ TO SCOPE
508 KELVIN
CONTACT

Al

|||-—;

Fig. 11 - Switching Time Test Circuit.

92Cs-38281

Vop =
-75v

179




Standard Power MOSFETs
RFM12P08, RFM12P10, RFP12P08, RFP12P10 File Number 1495
Power MOS Field-Effect Transistors

‘P-Channel Enhancement-Mode TERMINAL DIAGRAM
Power Field-Effect Transistors .

12 A, -80 Vand -100 V
ros(on) = 0.3 Q

Features:

m SOA is power-dissipation limited

m Nanosecond switching speeds S

® Linear transfer characteristics 92C5-36485

m High input impedance

B Majority carrier device P-CHANNEL ENHANCEMENT MODE
TERMINAL DESIGNATIONS

RFM12P08
The RFM12P08 and RFM12P10 and the RFP12P08 and REM12P10  sounce (sffﬁ'q'é)

RFP12P10* are p-channel enhancement-mode silicon-gate
power field-effect transistors designed for applications such
as switching regulators, switching converters, motor driv-
ers, relay drivers, and drivers for'high—power bipolar switch-
ing transistors requiring high speed and low gate-drive
power. These types can be operated directly from inte-
grated circuits.

The RFM-types are supplied in the JEDEC TO-204AA steel ~ RFP12P08 JEDEC TO-204AA
package and the RFP-types in the JEDEC TO-220AB plastic = RFP12P10

GATE

92CS-37801

pactege ﬁ;
DRAIN _4 ==
*The RFM and RFP series were formerly RCA developmental (FLANGE) O S— ORAIN
numbers TA9410 and TA9411, respectively. e
—
TOP VIEW GATE

92Cs-39528

JEDEC TO-220AB

MAXIMUM RATINGS, Absolute-Maximum Values (T¢=25° C):

RFM12P08 RFM12P10 RFP12P08 RFP12P10
DRAIN-SOURCE VOLTAGE ....... . Voss -80 -100 ~80 -100 \
DRAIN-GATE VOLTAGE (Rgs=1 MQ) ... -80 -100 -80 -100 \Y
GATE-SOURCE VOLTAGE ............. +20 \Y
DRAIN CURRENT, RMS Continuous ...... lo 12 A
Pulsed .............. lom 30 A
POWER DISSIPATION @ T¢=25°C ....... Pr 100 100 75 75 W
Derate above Tc=25°C 0.8 0.8 0.6 0.6 W/°C
OPERATING AND STORAGE
TEMPERATURE .................. T, Tag -55to +150 °C
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ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25° C unless otherwise specified.

Standard Power MOSFETs

RFM12P08, RFM12P10, RFP12P08, RFP12P10

LIMITS
TEST RFM12P08 RFM12P10
CHARACTERISTICS SYMBOL CONDITIONS RFP12P08 RFP12P10 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVoss lo=1 mA -80 — -100 — \
Vcs=0
Gate Threshold Voltage Ves(th) Vgs=Vos -2 -4 -2 -4 \Y
lo=1 mA
Zero Gate Voltage Drain Current loss Vps=-65 V _ 1 — —
Vps=-80 V — — — 1
Tc=125°C UA
Vps=-65 V — 50 — —
Vps=-80 V — — — 50
Gate-Source Leakage Current lass Vas=120 V - 100 — 100 nA
) VDs'—'O
Drain-Source On Voltage Vps(on)? 10=6 A —_ -1.8 —_ -1.8
Vas=-10 V Vv
10=12 A — -4.8 — -4.8
VGs=—10 Vv
Static Drain-Source On Resistance ros(on)® 10=6 A — 3 — 3 0]
Vc,s:—10 \'
Forward Transconductance grs® Vos=-10V 2 — 2 — mho
1p=6 A
Input Capacitance Ciss Vps=-25 V — 1500 — 1500
Output Capacitance Coss Ves=0 V — 700 — 700 pF
Reverse Transfer Capacitance Ciss f=1MHz — 240 — 240
Turn-On Delay Time ta(On) Vpp=50 V 18(typ) 60 18(typ) 60
Rise Time t 10=6 A 90(typ) 175 90(typ) 175 ns
Turn-Off Delay Time ta(Off) Rgen=Rgs=50 Q 144(typ) 275 144(typ) 275
Fall Time t Vas=-10 V 94(typ) 175 94(typ) 175
Thermal Resistance Rél,c RFM12P08, — 1.25 — 1.25
Junction-to-Case RFM12P10
°C/W
RFP12P08, — 1.67 — 1.67
RFP12P10
“Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFM12P08 RFM12P10
CHARACTERISTIC SYMBOL | coNDITIONS RFP12P08 RFP12P10 | UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vso 1sp=6 A — 1.4 — 1.4 Vv
. =4 A
Reverse Recovery Time e die/di=100 Alus 200(typ) 200(typ) ns

“Pulse Test: Width < 300 us, duty cycle < 2%.
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Standard Power MOSFETs

RFM12P08, RFM12P10, RFP12P08, RFP12P10
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Fig. 1 — Maximum safe operating areas for all types.
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Fig. 2 — Power dissipation vs. case temperature derating Fig. 3 — Typical normalized gate threshold voltage as a function
curve for all types. of junction temperature for all types.
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Standard Power MOSFETSs
RFM12P08, RFM12P10, RFP12P08, RFP12P10
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Standard Power MOSFETs

RFH25P08, RFH25P10

File Number 1632

Power MOS Field-Effect Transistors

P-Channel Enhancement-Mode

Power Field-Effect Transistors

25A, -80V - -100V

rosiom = 0.15 Q

Features:

SOA is power-dissipation limited
Nanosecond switching speeds

Linear transfer characteristics

High input impedance

Majority carrier device

High-current, low-inductance package

The RFH25P08 and RFH25P10* are p-channel enhance-
ment-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 transistors
requiring high speed and low gate-drive power. These types
can be operated directly from integrated circuits.

The RFH-types are supplied in the JEDEC TO-218AC
plastic package.

*The RFH25P08 and RFH25P10 types were formerly RCA
developmental numbers TA9577A and TA9577B
respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (Tc = 25°C):

DRAIN-SOURCE VOLTAGE
DRAIN-GATE VOLTAGE, Rgs = 1 MQ
GATE-SOURCE VOLTAGE
DRAIN CURRENT, RMS Continuous

Pulsed
POWER DISSIPATION @ T¢ = 25°C

Derate above Tc = 25°C

OPERATING AND STORAGE TEMPERATURE
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Standard Power MOSFETs

RFH25P08, RFH25P10

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25° C unless otherwise specified.

LIMITS
TEST
CHARACTERISTIC SYMBOL | CONDITIONS RFH25P08 RFH25P10 UNITS
Min. Max.. Min. Max.
Drain-Source Breakdown BVoss lo=1mA -80 - -100 — \"
Voltage Vas =0
Gate Threshold Voltage Vas(th) Vas = Vobs -2 -4 -2 -4 v
Io=1mA
Zero Gate Voltage Drain loss Vps =-80 V - — - 1
Current Vps = -65 V — 1 — —
Tec=125°C UA
Vos =-80 V — - — 50
Vos =65V - 50 — —_
Gate-Source Leakage lass Ves =1+ 20V — 100 —_ 100 nA
Current Vos =0
Drain-Source On Voltage Vos(on)@ lo=125A — -1.88 — -1.88
Ves =-10V v
lb=25A — -4.5 — -4.5
Vaes=-10V
Static Drain-Source On ros(on)@ lo=125A — 0.15 — 0.15 Q
Resistance Vaes=-10V
Forward Transconductance Ord Vps=-10V 4 — 4 — mho
Ip=125A
Input Capacitance Ciss Vos=-25V — 3000 —_ 3000
Output Capacitance Coss Vas=0V — 1500 — 1500 pF
Reverse Transfer Capacitance Cras f=1MHz —_ 500 - 500
Turn-On Delay Time ta(on) Voo =-50V 35(typ) 50 35(typ) 50
Rise Time t, Ib=125A 165(typ) 250 165(typ) 250 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50Q | 270(typ) 400 270(typ) 400
Fall Time t Ves =-10V 165(typ) 250 165(typ) 250
Thermal Resistance Résc RFH25P08,
Junction-to-Case RFH25P10 — 0.83 - 0.83 °C/W
Series
aPulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTIC TEST CONDITIONS RFH25P08 RFH25P10 |UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp * Isp = 12.56A — 1.4 — 1.4 v
Reverse Recovery Time e Ir = 4A, die/d = 100 A/ s 300 (typ.) 300 (typ.) ns

* Pulse Test: Width < 300 us, Duty cycle < 2%.
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Standard Power MOSFETs

RFH25P08, RFH25P10

IN TEMPERATURE)

DRAIN CURRENT (Ip)-A

6
- -10

100 4| CASE TEMPERATURE(Tc)=25°C
(CURVES MUST BE DERATED
€| LINEARLY WITH INCREASE

Vpsg (MAX)=-80V(RFH25P08)
Vpss (MAX.)=-100V (RFH25PI10)

8 4 6 8
-100 -1000

DRAIN~ TO-SOURCE VOLTAGE (Vpgl—V

92CS-38773R!

Fig. 1 - Maximum safe operating areas for all types.
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40|

POWER DISSIPATION (P )-W

20|

50 00 150 200
CASE TEMPERATURE (T¢)—°C
92¢s-37231

Fig. 2 - Power dissipation vs. temperature derating curve for all
types.

Ip =125A
Vgs *-10V
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\

RESISTANCE Lrpg (o]

NORMALIZED DRAIN—TO-SOURCE ON

=)
muE.

-50 - ] 50 100 150
JUNCTION TEMPERATURE (YJ )—°C
92CS-37242
Fig. 4 - Normalized drain-to-source on resistance to junction
temperature for all types.
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Fig. 3 - Typical normalized gate threshold voltage as a function of
junction temperature for all types.
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Fig. 5 - Typical transfer characteristics for all types.




Standard Power MOSFETs
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Fig. 6 - Normalized switching waveforms for constant gate-current
" drive.
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Fig. 8 - Typical drain-to-source on resistance as a function of
drain current for all types.

18] vgg=-10v
o PULSE TEST
2 14/ PULSE DURATION=80us
|E DUTY CYCLE <2% 11
z
=
w
g 10 chSE
g
H
28
z
o
Q
[7]
z
T ¢
£,
g
Fd
o
e
oIt
o 4 10 12 14 16 18 20
DRAIN-TO-SOURCE CURRENT (Ip)-A

92CS-37248

Fig. 10 - Typical forward transconductance as a function of drain
current for all types.
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Fig. 7 - Typical saturation characteristics for all types.
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Fig. 11 - Switching Time Test Circuit.
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Standard Power MOSFETs

RFK25P08, RFK25P10

P-Channel Enhancement-Mode
Power Field-Effect Transistors

25A,-100V —-80V

ros(on): 0.15Q

Features:

m SOA is power-dissipation limited
= Nanosecond switching speeds

a Linear transfer characteristics

= High input impedance

® Majority carrier device

The RFK25P10 and RFK25R08" are p-channel enhance-
ment-mode silicon-gate power field-effect transistors de-
signed for applications such as switching regulators,
switching converters, motor drivers, relay drivers, and
drivers for high-power bipolar switching transistors re-
quiring high speed and low gate-drive power. These types
can be operated directly from integrated circuits.

The RFK-types are supplied in the JEDEC TO-204AE steel
package.

*The RFK25P10 and RFK25P08 types were formerly RCA
developmental numbers TA9412A and TA9412B, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25°C):

DRAIN-SOURCE VOLTAGE .....oiiiiiiiiiiiiiiniiniiniinennines Voss
DRAIN-GATE VOLTAGE, Ras=1MQ) ....ovinniniiniiiiiiinnnenes Voer
GATE-SOURCE VOLTAGE .....iiiiiiiiiiiiniinneieneaienenineas Vas
DRAIN CURRENT, RMS ContinuUOUS .....vvviuineinninennineanennenns lo
Pulsed .....coiiiiiiicii lom
POWER DISSIPATION . .tiitiiiiiiniiiiiieniaeenenrnsiaeearnenns Pr
@Tc=25°C
Derate above T¢c=25°C
OPERATING AND STORAGE TEMPERATURE ..........covvvuen. T), Teg
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Standard Power MOSFETSs

RFK25P08, RFK25P10
ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25°C unless otherwise specified.
LIMITS
TEST RFK25P10 RFK25P08
CHARACTERISTIC SYMBOL CONDITIONS | MIN. | MAX. | MIN. | MAX. UNITS
Drain-Source Breakdown Voltage BVoss lo=1 mA ~100 _ 80 _ v
Vas=0
Gate Threshold Voltage Vas(th) Vas=Vos -2 -4 ) -4 "
Ip=1 mA
Zero Gate Voltage Drain Current loss Vps=-80 V — 1 - -
Vos=-65 Vv _— —_— -_— 1
Tec=125°C MA
Vos=-80 V — 50 — —
Vps=-65 V — — — 50
Gate-Source Leakage Current lass Ves= 1t 20V _ 100 _ 100 nA
Vns=0
Drain-Source On Voltage Vos(on)® 10=12.5 A
— -2.5 — -25
Vas=-10 ) v
10=25 A _ 6 _ -6
Ves=—1 ov
- — - r —
Static Drain-Source On Resistance ros(on) 10=12.5 A _ 015 _ 015 aQ
Ves=-10 \")
Forward Transconductance re® Vos=-10 V 4 — 4 — mho
1p=12.5 A
Input Capacitance Ciss Vps=-25 V — 3000 — 3000
Output Capacitance Coss Vas=0V — 1500 — 1500 pF
Reverse Transfer Capacitance Crss f=1MHz —_ 500 | — 500
Turn-On Delay Time tq (on) Vpp=-50 V 35(typ)| 50 [35(typ)| 50
Rise Time t 10=12.5 A [165(typ)] 250 [165(typ)] 250 ns
Turn-Off Delay Time tq (Off) Rgen=Rgs=50 Q R70(typ)| 400 PR70(typ)] 400
Fall Time te Vas=-10V  [165(typ)] 250 [165(typ)] 250
Thermal Resistance Rac RFK25P10, _ _ o
Junction-to-Case RFK25P08 0.83 0.83 c/w
8pulsed: Pulse duration = 300 s max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
TEST LIMITS
CHARACTERISTIC SYMBOL RFK25P10 RFK25P08 |UNITS
CONDITIONS
Min. | Max. | Min. Max.
Diode Forward Voltage* Vso Isp=12.5 A — 1.4 — 1.4 v
. le=4 A
R . X
everse Recovery Time tr die/c=100 A/s 300 typ 300 typ. ns

*Pulse Test: Width < 300 us, Duty Cycle < 2%.
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Standard Power MOSFETs

RFK25P08, RFK25P10

IN TEMPERATUR!

Ip (MAX.) CONTINUOUS

PERATION IN
S LIMITED BY rpg(on)

DRAIN CURRENT (Ip)-A

2 4 6 8

-1

100 5| CASE TEMPERATURE(T¢)=25°C
(CURVES MUST BE DERATED
LINEARLY WITH év;cnns:

DRAIN- TO- SOURCE VOLTAGE (Vpg)-V

Fig. 1 - Maximum safe operating areas for all types.
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Fig. 2 - Power dissipation vs. temperature derating curve for
all types.
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Fig. 4 - Normalized drain-to-source on resistance to junction
temperature for all types.
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Fig. 3 - Typical normalized gate threshold voltage as a function
of junction temperature for all types.
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Fig. 6 - Typical transfer characteristics for all types.




Standard Power MOSFETs

RFK25P08, RFK25P10
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Fig. 6 - Normalized switching waveforms for constant gate-current Fig. 7 - Typical saturation characteristics for all types.
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Standard Power MOSFETs
IRFF110, IRFF111, IRFF112, IRFF113 File Number 1562

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode N-CHANNEL ENHANCEMENT MODE

Power Field-Effect Transistors o
3.0A and 3.5A, 60V-100V
ros(on) = 0.6 Q and 0.8 Q

Features:

® SOA is power-dissipation limited
B Nanosecond switching speeds

B Linear transfer characteristics

W High input impedance S
[ ]

Majority carrier device 92Cs-33741

TERMINAL DIAGRAM

The IRFF110, IRFF111, IRFF112and IRFF113 are n-channel TERMINAL DESIGNATION

enhancement-mode silicon-gate power field-effect N

transistors designed for applications such as switching GATE

regulators, switching converters, motor drivers, relay drivers, .

and drivers for high-power bipolar switching transistors oRAIN

requiring high speed and low gate-drive power. These types SOURCE (CASE)

can be operated directly from integrated circuits.

The IRFF-types are supplied in the JEDEC TO-205AF 92¢5- 37585

(LOW-PROFILE TO-39) metal package.
JEDEC TO-205AF

Absolute Maximum Ratings

Parameter IRFF110 IRFF111 i IRFF112 IRFF113 Units
Vps Drain - Source Voitage D 100 60 100 60 \%
'T.GR Drain - Gate Voltage (Rgs = 20 KQ) @ 100 60 100 60 v
Ip @ Tc = 26°C  Continuous Drain Current 3.5 3.5 3.0 3.0 A
Iom Puised Drain Current 3 14 14 12 12 A
l__l/_G_s Gate - Source Voltage +20 \
Pp @ Tc = 25°C  Max. Power Dissipation 15 (See Fig. 14) w
Linear Derating Factor 0.12 (See Fig. 14) W/oC
fim Inductive Current, Clamped 5 {See Fig. 15 and 16) L = 100uH A
14 | 14 | 12 | 12
T rati ncti :
Thg Storoge Tomperavure Range 8510150 *C
Lead Temperature 300 (0.063 in. {1.6mm) from case for 10s) °C
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Parameter Type Min. Typ. | Max. Units Test Conditions
BVp: Drain - Source Breakdown Volitage IRFF110 =
SS wmepti2 | 100 | = - v Vgs = OV
IRFF111 =
IRFF113 60 - - Ip = 2504A
VGsith) Gate Threshold Voltage ALL 2.0 — 4.0 Y Vps = VGs. Ip = 250uA
IGss Gate-Source Leakage Forward ALL - - 100 nA Vgs = 20V
Igss  Gate-Source Leakage Reverse ALL — - |-100 nA Vgs = -20V
Ipss  Zero Gate Voltage Drain Current ALL — — 250 pA Vps = Max. Rating, Vgg = OV
— —~ 1000 uA Vps = Max. Ratingx 0.8, Vgs = OV, Tc = 125°C
| On-State Drain C: t 1RFF110 :
D(on) n-State Drain Current @ jAEEn0 a5 _ _ A
Vbs ? 'plon) X Rosion) max.. Vas = 10V
RFF112 | 5 _ _ A
IRFF113 :
Rps(on) Static Drain-Source On-State IRFF110 _
Resistance @ IRFF111 051 06 ¢
AFFIIZ VGgs = 10V, Ip = 1.5A
RFF1I3 | — | 06| 0.8 e
gfs Forward Transconductance @ ALL 1.0 1.5 - X Vps ? Ip(on) * RDS(on) max. 'p = 1-5A
Ciss Input Capacitance ALL — 135 | 200 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL — 80 100 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 20 25 pF
tdion)  Turn-On Delay Time ALL — 10 20 ns Vpp = 0.5BVpgg. Ip = 1.5A,Z, = 500
t, Rise Time ALL — 15 25 ns See Fig. 17 ,
td(off) Turn-Off Delay Time ALL = 15 25 ns (MOSFET switching times are essentially
t Fall Time ALL = 10 | 20 ns P of operating temperature.
Qg Total Gate Charge ! ALL _ 5.0 7.5 nC Vas = 10V, lp = B'9A’.VDS =0.8 Mo{t, Ratmg..
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially
Qg Gate-Source Charge ALL - 2.0 - nC v of op b !
Qgq Gate-Drain (*’Miller’) Charge ALL - 3.0 - nC
Lp Internal Drain Inductance ALL - 5.0 - nH Measured from the Modified MOSFET
drain lead, 5 mm (0.2 symbol showing the
in.) from header to internal device
center of die. inductances.
LD
Ls Internal Source Inductance ALL - 15 - nH Measured from the
source lead, 5mm (0.2
in.) from header to G Ls
source bonding pad.
$
Thermal Resistance
I Rihgc  Junction-to-Case ALL I — l — l 8.33 l °C/W ] J
Rehga  Junction-to-Ambient AL |~ ] = [ 175 | °ccrw | Free Air Operation
Source-Drain Diode Ratings and Characteristics
is Continuous Source Current IRFF110 _ _ 3.5 A Modified MOSFET symbol
(Body Diode) IRFF111 : showing the integral
\RFF112 reverse P-N junction rectifier. [
IRFF113 |~ - | 30 A
Ism Pulse Source Current IRFF110
(Body Diode) @ IRFF11T |~ i A G
IRFF112 s
IRFF113 |~ - 12 A
Vgp  Diode Forward Voltage @ ::::”? — - 2.5 v Tg = 25°C. Ig = 3.5A, Vg = OV
hEEZ ~ 20| v Te = 25°C,Ig = 3.0A, Vg = OV
toe Reverse Recovery Time ALL — 200 [ - ns Ty = 150°C, I = 3.5A, dig/dt = 100A/us
QRR Reverse Recovered Charge ALL — 1.0 — uC Ty = 150°C, I = 3.5A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

®Ty = 25°Cto 150°C.

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

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

Standard Power MOSFETs

IRFF110, IRFF111, IRFF112, IRFF113
Electrical Characteristics @ T¢c = 25°C (Unless Otherwise Specified)




Standard Power MOSFETSs

IRFF110, IRFF111, IRFF112, IRFF113
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Standard Power MOSFETs
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Standard Power MOSFETs

IRFF110, IRFF111, IRFF112, IRFF113
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Standard Power MOSFETs
File Number 1563 IRFF120, IRFF121, IRFF122, IRFF123
Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode N-CHANNEL ENHANCEMENT MODE

Power Field-Effect Transistors 0
5.0A and 6.0A, 60V-100V
ros(on) = 0.30 Q and 0.40 Q

Features:

m SOA is power-dissipation limited ¢
B Nanosecond switching speeds
W Linear transfer characteristics
 High input impedance . sfs 3701
B Majority carrier device
TERMINAL DIAGRAM
The IRFF120, IRFF121, IRFF122 and IRFF123 are TERMINAL DESIGNATION
n-channel enhancement-mode silicon-gate power field-
effect transistors designed for applications such as switch- eare
ing regulators, switching converters, motor drivers, relay
drivers, and drivers for high-power bipolar switching tran-
sistors requiring high speed and low gate-drive power. SOURCE et
These types can be operated directly from integrated
circuits.
92CS-37555
The IRFF-types are supplied in the JEDEC TO-205AF
(LOW-PROFILE TO-39) metal package. JEDEC TO-205AF
Absolute Maximum Ratings
. Parameter IRFF120 IRFF121 IRFF122 IRFF123 Units
Vps Drain - Source Voltage O 100 60 100 60 \
VDGR Drain - Gate Voltage (Rgg = 20 KQ)' D 100 60 100 60 v
Ip @ Tc = 26°C  Continuous Drain Current 6.0 6.0 5.0 5.0 A
oM Pulsed Drain Current @ 24 24 20 20 A
Vas Gate - Source Voltage +20 v
Pp @ Tc = 25°C  Max. Power Dissipation 20 (See Fig. 14) w
Linear Derating Factor 0.16 (See Fig. 14) w/eC
hm Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
24 | 24 | 20 | 20
T Storage Temporature Range 5510150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
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Standard Power MOSFETs

IRFF120, IRFF121, IRFF122, IRFF123

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

198

Parameter Type Min. Typ. | Max. Units. Test Conditions
BVpgg Drain - Source Breakdown Voltage IRFF120 _ _ =
ReF122 | 100 v Vgs = OV
IRFF121 _
REF123 | 60 - - v Ip = 2504A
VGsi(th) Gate Threshold Voltage ALL 2.0 - | 40 v Vps = VGs. Ip = 2504A
Igsg  Gate-Source Leakage Forward ALL — - 100 nA Vgs = 20V
'Gss Gate-Source Leakage Reverse ALL - — {-100 nA VGj = -20V
Ipss  Zero Gate Voltage Drain Current ALL — — 250 wA Vps = Max. Rating, Vgg = OV
— — 100 ] wa Vps = Max. Rating x 0.8, Vgg = OV, T = 125°C
IDjon)  On-State Drain Current @ IRFF120
6.0 - - A
IRFF121 Vps | R Vgs = 10V
DS’ 'Dion) * "DS(on) max.” VGS =
IRFF122 [ oo _ _ A
IRFF123 | >
Rps(on) Static Drain-Source On-State IRFF120
Resistance @ RFF121| — | 028030} @
Vgs = 10V, Ip = 3.0A
wre122 | [T o a
IRFF123 : :
9ts Forward Transconductance (@ ALL 15 | 29 | — S () Vs ? 'bjon) * RDS(on) max.+ 'p = 3-0A
Ciss Input Capacn@ce ALL ~ 450 | 600 pF VGs = OV, Vpg = 25V, f = 1.0MHz
Coss  Output Capacitance ALL — [ 200 [ 400 of See Fig. 10
Crss Reverse Transfer Capacitance ALL - 50 | 100 pF
td(on) _ Turn-On Delay Time ALL ~ 20 40 ns Vpp = 0.5BVpgg. Ip = 3.0A, Z, = 500
t, Rise Time ALL — 37 | 70 ns See Fig. 17
tgioff)  Turn-Off Delay Time ALL — 50 100 ns (MOSFET switching times are essentially
% Fall Tme ALL = 35 | 70 ns of 3
Q Total Gate Charge Vgg = 10V, Ip = 10A, Vpg = 0.8 Max. Rating.
9 - Gs D S
(Gate-Source Plus Gate-Drain) ALL A See Fig. 18 for test circuit. (Gate charge is essentially
Qgs _Gate-Source Charge ALL - Jeo| - nC 1t of operating temp )
Qgg  Gate-Drain ("'Miller”") Charge ALL - |40 | - nC
Lp Internal Drain Inductance ALL - 50 | — nH Measured from the Modified MOSFET
drain lead, 6 mm (0.2 symbol showing the
in.) from header to internal device
center of die. inductances.
1)
ts Internal Source Inductance ALL - 15 - nH Measured from the
source lead, 5mm (0.2
in.) from header to G LS
source bonding pad.
s
Thermal Resistance
[ Rthgc_ Junction-to-Case T Al [ — T - 62 ] cw ] ]
{ Rthga__ Junction-to-Ambient | A [ = [ - [175 [ 'c'W | Free Air Operation 1
Source-Drain Diode Ratings and Characteristics
Is Continuous Source Current IRFF120 | T 6o N Modified MOSFET symbol
(Body Diode) IRFF121 : showing the integral o
GREIE o N reverse P-N junction rectifier.
IRFF123 :
Ism  Pulse Source Current RFF120 | - 4 A G
(Body Diode] ® IRFF121 2
s
IRFF122
IRFF123 | ° - % A
Vsp Diode Forward Voltage @ IRFF120 _ _ Tn = 26°C, I = 6.0A, Vg = OV
IRFF121 25 v c s GS
IRFF122 - Te = 25°C,Ig = 5.0A, Vg = OV
IRFF123 23 v c s Gs
tyr Reverse Recovery Time ALL - 230 [ — ns T, = 150°C, ig = 6.0A, dig/dt = 100A/us
Qpr___ Reverse Recovered Charge ALL - 12 | - wC Ty = 150°C. g = 6.0A dig/dt = 100A/ks
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.
DTy = 25°Ct0150°C.  (@Pulse Test: Pulse width < 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited

by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).




Standard Power MOSFETs
IRFF120, IRFF121, IRFF122, IRFF123
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Standard Power MOSFETs

IRFF120, IRFF121, IRFF122, IRFF123
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Standard Power MOSFETs

IRFF130, IRFF131, IRFF132, IRFF133

File Number 1564

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode

Power Field-Effect Transistors
7.0A and 8.0A, 60V-100V
ros(on) =0.18 Qand 0.25Q

Features:

SOA is power-dissipation limited
Nanosecond switching speeds
Linear transfer characteristics
High input impedance

Majority carrier device

The IRFF130, IRFF131, IRFF132 and IRFF133 are
n-channel enhancement-mode silicon-gate power field-
effect transistors designed for applications such as switch-
ing regulators, switching converters, motor drivers, relay
drivers, and drivers for high-power bipolar switching tran-
sistors requiring high speed and low gate-drive power.
These types can be operated directly from integrated
circuits.

The IRFF-types are supplied in the JEDEC TO-205AF
(LOW-PROFILE TO-39) metal package.

Absolute Maximum Ratings

N-CHANNEL ENHANCEMENT MODE

S
92CS-33741

TERMINAL DIAGRAM

TERMINAL DESIGNATION
GATE
DRAIN
SOURCE (CASE)
92CsS-37555

JEDEC TO-205AF

Parameter IRFF130 IRFF131 IRFF132 IRFF133 Units.
Vps Drain - Source Voltage (D 100 60 100 60 \
[Voen Drain - Gate Voltage (Rgg - 20 KQ) (D 100 60 100 60 v
Ip@ Tc = 25°C__ Continuous Drain Current 8.0 8.0 7.0 7.0 A
Iom Pulsed Drain Current (3 32 32 28 28 A
& Gate - Source Voltage +20 \
Pp @ Tc = 25°C  Max. Power Dissipation 25 (See Fig. 14) W
Linear Derating Factor 0.2 (See Fig. 14) w/°C
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
32 32 1 28 | 28
The Storage Tomperavure Range 550150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
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Standard Power MOSFETs

IRFF130, IRFF131, IRFF132, IRFF133

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

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdowr: Voltage \RFF130 _
wr132 | 10 | 7| - v Ves = OV
IRFF131 _
|RFF133 60 - - \2 Ip = 250pA
VGs(th) Gate Threshold Voltage ALL 2.0 - 4.0 Vv Vps = Vgs. Ip = 2504A
Igss  Gate-Source Leakage Forward ALL — - 100 nA Vgg = 20V
Igsg  Gate-Source Leakage Reverse ALL — — |-100 nA Vgs = -20V
Ipss _ Zero Gate Voltage Drain Current AL — — [ 250 | uA Vps = Max. Rating, Vgg = OV
— — [ 1000 | uA Vps = Max. Rating x 0.8, Vgg = OV, T¢ = 125°C
ID(on)  On-State Drain Current @ IRFF130
8.0 - - A
IRFF131 Vpg)! xR Vgg = 10V
DS / 'Dlon) * "DS(on) max. YGS
IRFF132 7.0 A
IRFF133 ! B B
RDS(on) Static Drain-Source On-State IRFF130 _
Resistance IRFF131 ot4fors} @ Ve = 10v.1 = 4.0m
WFE132 | | o0l 008 | @ 6s = Wi =
IRFF133 ) )
9fs Forward Transconductance @ ALL 40 [ 5.5 — S (0) Vps ? 'Djon) X RDS(on) max.- 'p = 4-0A
Ciss Input Capacitance ALL — 600 | 800 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss  Output Capacitance ALL - 300 | 500 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 100 150 pF
tg(on) _ Turn-On Delay Time ALL - 30 | s0 ns Vpp = 0.5BVpgg. Ip = 4.0A, 2 = 500
ty Rise Time ALL — 80 150 ns See Fig. 17
td(offy  Turn-Off Delay Time ALL - 50 100 ns (MOSFET switching times are essentially
4 Fall Time ALL — 80 | 150 ns of )
Q, Total Gate Charge Vgg = 10V, I = 18A, Vg = 0.8 Max. Rating.
9 - GS D DS
(Gate-Source Plus Gate-Drain) ALt 18] 30 | nC See Fig. 18 for test circuit. (Gate charge s essentially
Qgs  Gate-Source Charge ALL ~ Jeo| - nC of )
Qgg  Gate-Drain (“Miller”') Charge ALL - 9.0 - nC
Lp Internal Drain Inductance ALL - 5.0 - nH Measured from the Modified MOSFET
drain lead, 5 mm (0.2 symbol showing the
in.) from header to internal device
center of die. inductances.
D
[0}
Ls Internal Source Inductance ALL - 15 - nH Measured from the
source lead, 5mm (0.2
in.) from header to G Ls
source bonding pad.
S
Thermal Resistance
[ Rthgc__ Junction-to-Case ALL - [ - Ts0Jeoew ]
RehyA _Junction-to-Ambient ALL — | = [ 175 | °c/w | Free Air Operation
Source-Drain Diode Ratings and Characteristics
s Continuous Source Current IRFF130 _ _ 8.0 A Modified MOSFET symbol
(Body Diode) IRFF131 3 showing the integral
IRFF132 reverse P-N junction rectifier. o
ReE133| | T |70 A
IsM  Pulse Source Current RFF130 | _ _
(Body Diode) @ IRFF131 32 A G
IRFF132
weF13z [~ | — [ A N
Vgp  Diode Forward Voltage @ IRFF130 | _ _ — 25°C. Ic = 8.0A, Ve = OV
IRFF131 25 v Tg = 25°C.1g = 8.0A, Vg = O
IRFF132 _ _ Te = 25°C,Ig = 7.0A, Vg = OV
IRFF133 23 | Vv c s -Vas
t, Reverse Recovery Time ALL — 300 — ns T, = 160°C, I = B.0A, dig/at = 100A/us
QRrR  Reverse Recovered Charge ALL — 1.5 - uC T, = 150°C, Ig = 8.0A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@T, = 25°C o 150°C.

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

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

IRFF130, IRFF131, IRFF132, IRFF133
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Standard Power MOSFETs
IRFF130, IRFF131, IRFF132, IRFF133
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Standard Power MOSFETs

IRFF130, IRFF131, IRFF132, IRFF133
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Standard Power MOSFETs
File Number 1565 IRF120, IRF121, IRF122, IRF123

Power MOS Field-Effect Transistors

N_Channel Enhancement_Mode N-CHANNEL ENHANCEMENT MODE

Power Field-Effect Transistors 0
7.0A and 8.0A, 60V-100V
ros(on) =0.30 Q and 0.40 Q

Features:

SOA is power-dissipation limited

Nanosecond switching speeds

Linear transfer characteristics

High input impedance s
Majority carrier device 9208-33741

TERMINAL DIAGRAM

The IRF120, IRF121, IRF122 and IRF123 are
n-channel enhancement-mode silicon-gate power field- TERMINAL DESIGNATION
effect transistors designed for applications such as switch- DRAIN
ing regulators, switching converters, motor drivers, relay SOURCE (FLANGE)
drivers, and drivers for high-power bipolar switching tran-
sistors requiring high speed and low gate-drive power.
These types can be operated directly from integrated
circuits.

The IRF-types are supplied in the JEDEC TO-204AA steel GATE
package.

92Cs-3780!

JEDEC TO-204AA

Absolute Maximum Ratings

Parameter IRF120 IRF121 IRF122 IRF123 Units
Vps Drain - Source Voltage O 100 60 100 60 v
VDGR Drain - Gate Voltage (Rgs = 20 KQ) ® 100 60 100 60 v
Ip@Tc = 25°C__ Continuous Drain Current 8.0 8.0 7.0 7.0 A
Ip @ Tc = 100°C  Continuous Drain Current 5.0 5.0 4.0 4.0 A
IpM Pulsed Drain Current () 32 32 28 28 A
Vgs Gate - Source Voltage +20 Vv
Pp @ Tc = 25°C__ Max. Power Dissipation 40 (See Fig. 14) W
B Linear Derating Factor 0.32 (See Fig. 1) W/°C
M Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
32 | 82 28 | 28
Ty Operating Junction and _5510 150 oc
Tstg Storage Temperature Range
Lead Temperature 300 (0.063 in. {1.6mm) from case for 10s) °C
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Standard Power MOSFETs

IRF120, IRF121, IRF122, IRF123
Electrical Characteristics @ T¢ = 25°C (Unless Otherwise Specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage 1RF120 100 _ _ v Vgs = OV
IRF122
IRF121 _
IRF123 60 - - v Ip = 250pA N
VGs(th) Gate Threshold Voltage ALL 20 | - | 40 v Vgs = Vas. Ip = 2504A
lgss __ Gate-Source Leakage Forward ALL — - 100 nA Vgs = 20V
lgss  Gate-Source Leakage Reverse ALL — — |-100 nA Vgs =-20V
Ipgs  Zero Gate Voltage Drain Current A - — 250 A Vpg = Max. Rating, Vgg = OV .
Lt — — J1000| wA Vps = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ RF120 | o _ _ A
1RF121 Vps ! R Vgg = 10V
Ds? 'plon) ¥ "DS(on) max.- VGS
wF122 [ o _ N
IRF123 B
Rps(on) Static Drain-Source On-State IRF120 _
Resistance IRF121 0.25 ] 0.30 @ Vis = 10V, 1 = 4.0A
: ®E122 [ o 00 | o es=Erp =
. IRF123 3 3
s ~Forward Transconductance @ ALL 1.5 | 2.9 - S (1) Vbs Y 1bion) X RDS(on) max. Ip = 4-0A
Cigs __Input Ca;?aciu.nce ALL = 450 | 600 pF Vs = OV, Vpg = 26V, = 1.0 MHz
Coss Output Capacitance ALL - 200 | 400 pF See Fig. 10
Cyss Reverse Transfer Capacitance ALL - 50 100 pF .
tdon) _ Turn-On Delay Time ALL - 20 40 ns Vpp = 0.5BVpgg. Ip = 4.0A, 7, = 500
ty Rise Time ALL - 35 70 ns See Fig. 17
t4(off)  Turn-Off Delay Time ALL - 50 100 ns (MOSFET switching times are essentially
Y Fall Time ALL — |3 | 70 ns of !
Q, Total Gate Charge Vgg = 10V, Ip = 10A, Vpg = 0.8 Max. Rating.
9 " - GS D D
(Gate-Source Plus Gate-Drain) ALL 10 15 nC See Fig. 18 for test circuit. (Gate charge is essentially
h N N
Qgs Gate-Source Charge ALL - 6.0 - nC of
|—gs
Qqq Gate-Drain (*‘Miller'’) Charge ALL - 4.0 - nC
tp Internal Drain Inductance ALL - 5.0 - nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die. 0
LD
Ls internal Source Inductance ALL - 12,5 - nH Measured from the
source pin, 6 mm
(0.25 in.) from header G LS
and source bonding
pad.
S
Thermal Resistance
Rihyc  Junction-to-Case ALL - — 3.12 | °C/W
Rihcs  Case-to-Sink ALL — 0.1 — °C/W Mounting surface flat, smooth, and greased.
Rihga  Junction-to-Ambient ALL - - 30 C.W Free Air Operation
Source-Drain Diode Ratings and Characteristics
Is Continuous Source Current IRF120 _ _ 8.0 A Modified MOSFET symbol
(Body Diode) IRF121 3 showing the integral
\RF122 reverse P-N junction rectifier. o
RE123 | T | T [T A
Ism Pulse Source Current IRF120 G
(Body Diode) ® REi21 | T | T | 32 A
IRF122 N s
RF123 | T | T [ 8] A
Vsp  Diode Forward Voltage @ ::z:gt]) _ _ | 2s v Te = 25°C, Ig = B.0A, Vg = OV
IRF122 = = =
RF123 | - | 23 v Tc = 25°C, Ig = 7.0A, Vgg = OV
ey Reverse Recovery Time ALL — 280 — ns Ty = 150°C, I = B.0A, dig/dt = 100A/us
Qpr  Reverse Recovered Charge ALL — 1.6 — uC T, = 150°C, i = 8.0A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@T, = 25°Ct0 150°C.
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@Pulse Test: Pulse width < 300us, Duty Cycle < 2%.

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




Standard Power MOSFETs

IRF120, IRF121, IRF122, IRF123

20 T T T “
[“W B0sa PULSE TEST 80 s PuLSE TeST 4
T Vs> 1p(on) X A
16 i "8 Ros(an) max. Ty = 1250€
{ Ty=250C
7

/
12 T [ 5504 b’
Y/
4

-] N

1p. ORAIN CURRENT (AMPERES)
Ip. DRAIN CURRENT (AMPERES)

|
I

0 10 ) 30 a0 50 ] 2 4 3 8 10
Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vgs, GATE.TO-SOURCE VOLTAGE (VOLTS)
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
100
10 T+ OPERATION IN THIS
H— AREA IS LIMITED
/' 50 ia¢120,1 11 BY Rps(en)
SE TEST Loy 7/ .
/ M| A 20 |—IRF122.3 N\ NN
8 7 | ] « 3 10 s
Z )% g ol H\ NN 1
g H = 1RF120,1 +—
¥ 4 I 100 45
H 2 [ 1RF122,3 T . ¥
2 / : BN '
= / Vs = 6V z NENIE |
3 « 1ms
£ H Ny
g, /- - E BN
= Y =z ! N
g s — T)t 1 10 ms
& L] 2 F Teesec N Y 100
- LT £ 0511 )- 1500 MAX. TN L
2 - ] b—RinJc = 3.12°C/W : H | I i
|
; 0.2 f—SINGLE PULSE '_JF ezt 3 4 b im0,
- i i
L o T T
] 1 2 3 . 3 w2 5 10 20 50 100 200 500
Vps. ORAIN-TOSOURCE VOLTAGE (VOLTS) Vps. DRAIN-TO-SQURCE VOLTAGE (VOLTS)
Fig. 3 — Typical Saturation Characteristics Fig. 4 — Maximum Safe Operating Area
-
]
2
=
<
EE 10
wz F
>5 Fo=05 = mm s
I 05—t NOTES. 8
He I ]
[ria] 02 — B! il
oZ 02 H
2
83 o . =
*;‘“E 0.0 =0.05. — 1. =
&3 0.02 i 2 H
- s
%E 005 — 1. DUTY FACTOR, D = -1 m
Sy =001 T 1 : Ty i
= B SINGLE PULSE (TRANSIENT B l 1
£ @ THERMAL £ 2. PER UNIT BASE = Ry = 3.12 DEG. C/W. | ||
% Ly 3 T -Tg = Pom Zunucl).
£ o AR JtwoTeToMzmch
S5 2 5 g4 2 s 103 2 5 g2 2 5 00 2 5 10 2 5 10
11, SQUARE WAVE PULSE DURATION (SECONDS)
Fig. 5 — Maximum Effective Transient Thermal imped J ion-to-Case Vs. Pulse Duration

209




Standard Power MOSFETs

IRF120, IRF121, IRF122, IRF123
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Standard Power MOSFETs
IRF120, IRF121, IRF122, IRF123
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Standard Power MOSFETs
IRF130, IRF131, IRF132, IRF133 File Number 1566

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode N-CHANNEL ENHANCEMENT MODE

Power Field-Effect Transistors 0
12A and 14A, 60V-100V
ros(on) =0.18 Qand 0.25Q

Features: G
® SOA is power-dissipation limited

® Nanosecond switching speeds

® Linear transfer characteristics 5
u High input impedance

. . . 92CS-33741
B Majority carrier device

TERMINAL DIAGRAM

The IRF130, IRF131, IRF132 and IRF133 are
n-channel enhancement-mode silicon-gate power field-
effect transistors designed for applications such as switch- DRAIN
ing regulators, switching converters, motor drivers, relay SOURCE {FLANGE)
drivers, and drivers for high-power bipolar switching tran-
sistors requiring high speed and low gate-drive power.
These types can be operated directly from integrated

TERMINAL DESIGNATION

circuits.
The IRF-types are supplied in the JEDEC TO-204AA steel GATE 92Cs-37801
package. JEDEC TO-204AA

Absolute Maximum Ratings
Parameter IRF130 IRF131 IRF132 IRF133 Units
[ Vos Drain - Source Voltage O 100 60 100 60 v
VoGR Drain - Gate Voltage (Rgs = 20 KQ) O 100 60 100 60 v
Ip @ Tc = 26°C  Continuous Drain Current 14 14 12 12 A
Ip @ Tc = 100°C _ Continuous Drain Current 9.0 9.0 8.0 8.0 A
| 'om Pulsed Drain Current @ 56 56 48 48 A
VGs - Gate - Source Voltage 120 v
Pp @ Tc = 25°C_ Max. Power Dissipation 75 {See Fig. 14) w
Linear Derating Factor 0.6 (See Fig. 14) Ww/ec
Im Inductive Current, Clamped {See Fig. 15 and 161 L = 100uH A
56 ] 56 48 | 48
T Stoage Tomperature Range 5810180 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
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Standard Power MOSFETs

IRF130, IRF131, IRF132, IRF133

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

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage IRF130 _
WRF1az2 | 100 | - - v Vgs = OV
IRF131 : =
IRF133 60 - - vV Ip = 250pA
VGs(th) Gate Threshold Voltage ALL 20 | - | 40 v Vps = VGs. Ip = 250uA
Igss _ Gate-Source Leakage Forward ALL - - 100 nA Vgs = 20V
'gss  Gate-Source Leakage Reverse ALL — — |-100 nA Vgs = -20V
Ipss  Zero Gate Voltage Drain Current ALL - - 250 pA Vpg = Max. Rating, Vgg = OV
- - 1000 A Vpg = Max. Rating x 0.8, Vgg = OV, T¢ = 125°C
Ip(on)  On-State Drain Current @ IRF130 14 A
IRF131 - - | R 10v
Vs ? 'Dion) * FDS(on) max. Vs =
WRF132 [, _ _ A
IRF133
Rps(on) Static Drain-Source On-State IRF130
Resistance IRF131 - 0141018 0 v 1OV, 1n = 8.0A
IRF132 1~ Joz20|o02s | @ es TR
IRF133 ) !
9ts Forward Transconductance @ ALL 40 |55 | — S (0) Vbs ? 'b(on) * RDS(on) max. 'p = 8-0A
Ciss Input Capacita.nce ALL - 600 | 800 pF VGs = OV, Vpg = 25V, f = 1.0MHz
Coss Output Capacitance ALL - 300 | 50C pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 100 | 150 pF
tgon) _Turn-On Delay Time ALL - - [ 30 ns Vpp = 36V, I = 8.0A,2, = 150
3 Rise Time ALL — — 75 ns See Fig. 17
td(otf) Turn-Off Delay Time ALL — — 40 ns (MOSFET switching times are essentially
1 Fall Time ALL — — 45 ns independent of i )
Q, Total Gate Charge Vgg = 10V, I = 18A, Voo = 0.8 Max. Rating.
9 - GS D DS M
(Gate-Source Plus Gate-Drain) ALL 8 | 30 nc See Fig. 18 for test circuit. (Gate charge is essentially
Qgs __Gate:Source Charge ALL — Joeo] - nC of !
9!" Gate-Drain ("“Miller') Charge ALL - 9.0 - nC
Lp Internal Drain Inductance ALL - 5.0 - nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die. o
L Internal Source Inductance ALL - Jr2s| - nH Measured from the / Lo
source pin, 6 mm
(0.25 in.) from header G s
and sowrce bonding
pad.
S
Thermal Resistance
Rthgc  Junction-to-Case ALL — - 1.67 | C/wW
Rihcs  Case-to-Sink ALL — 0.1 - °C/W Mounting surface flat, smooth, and greased.
RthJA _ Junction-to-Ambient ALL - — 30 CW Free Air Operation
Source-Drain Diode Ratings and Characteristics
Is Continuous Source Current IRF130 _ _ 14 A Modified MOSFET symbol
{Body Diode) IRF131 showing the integral
IRF132 reverse P-N junction rectifier. D
LaEH I A
IsM Pulse Source Current IRF130 . _
{Body Diode) (3 IRF131 56 A G oI
IRF132 s
IEE I e A
Vgp  Diode Forward Voltage @ IRF130 _ - -
IRF131 - -] 28 v Tc = 25°C,1g = 14A, Vgg = OV
IRF132 = = =
IRF133 - - | 23 v Te = 25°C,Ig = 12A,Vgg = OV
tr Reverse Recovery Time ALL - 360 | — ns Ty =150°C, I = 14A, dig/dt = 100A/us
Qpg Reverse Recovered Charge ALL - 2.1 - uC T, = 180°C, Ip = 14A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

DT, =25°C10150°C.  @Pulse Test: Pulse width < 300ps,

Duty Cycle <2%.

@ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. §).
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Standard Power MOSFETs

IRF130, IRF131, IRF132, IRF133
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