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RCA Power MOSFET Products

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 line includes the
standard line of power MOSFETSs, a newly announced
line of low-threshold FETs, called logic-level field-effect
transistors, or more simply, L*FETS, and a series of
conductivity-modulated FETs, called COMFETS, that
considerably extend the voltage and current capabili-
ties of the power MOSFET technology.

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.

RCA power MOSFETSs are available in both n and
p-channel enhancement-mode types (L?FETs are cur-
rently available in n-type only) with drain-current (lps)
ratings from 1 to 45 amperes, drain-to-source voltage
(Vos) ratings of 50 to 500 volts, and switching times in
the nanosecond range. Additional application advan-
tages 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.

Operation

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 resistor.

Features

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

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

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

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

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

Packaged Devices and Chips

The RCA power MOSFET product line currently
includes more than 150 types. A coded type number
indicates the current and voltage ratings, identifies n-
or p-channel types, and specifies the package for RCA
power MOSFETSs. The devices are supplied in four
basic package styles: TO-39, TO-220AB, TO-3/TO-
204MA/TO-204AE, and TO-218. Power MOSFET chips
are also available for use in hybrid circuits. Chips may
be purchased either in wafer form or as separated die.

JEDEC TO-3 L
JEDEC TO-204MA JEDEC
JEDEC TO-204AE TO-220AB

JEDEC TO-218AC ~Chip

RCA Power MOSFETSs are available as packéged devices and
in chip form.

RCA Power MOSFET Products 1




RCA Power MOSFET Products

Index to Types

TSRS

2 RCA Power MOSFET Products

Type Page File Type Page File Type Page File
No. No. No. No. No. No. No. No. No.
IRE130 120 1469 REL1N18L 132 1511 RFP2N12 — o
IRF131 120 1469 RFL1N20 — 1442 RFP2N12L 128 15183
IRF132 120 1469 RFEL1N20L 132 1511 REP2N15 — =
IRF133 120 1469 RFL2NO05 = — REP2N15L 128 1513
IRE251 120 1469 RFL2NO06 —_ — RFP2N18 — —
IRF253 120 1469 RFL4N12 — — RFP2N18L 132 1511
IRF420 120 1469 RFL4N15 — — RFP2N20 - -
IRF421 120 1469 RFM3N45 — - RFP2N20L 132 1511
IRF422 120 1469 RFM3N50 - - RFP3N45 — =
IRF423 120 1469 RFM4N35 174 — RFP3N50 — —
IRE510 120 1469 RFM4N40 174 — RFP4NOSL = 174 —
IRF511 120 1469 RFM6N45 175 — RFP4NO6L 174 =
IRE512 120 1469 RFMBN50 174 — RFP4N35 —
IRF513 120 1469 RFM5P12 50 1463 RFP4N40 —
IRF520 120 - 1469 REM5P15 50 1463 RFP6N45 '
| IRE521 120 1469 RFM6P08 54 1490 RFP6N50.
IRE522 120 1469 RFM6P10 54 1490 RFP5P12
IRE523 120 1469 RFM8N18 62 1447 RFEP5P15
IRF530 120 1469 REMBN18L 136 1514 RFP6P0O8
IRE531 120 1469 RFEM8N20 62 1447 RFP6P10
IRF532 120 1469 RFEM8N20L 136 1514 RFP8N18
IRF533 120 1469 RFM8P08 58 1496 RFP8N18L
REK10N45 59 1493 RFM8P10 58 1496 REP8N20
REK10N50 59 1493 RFEM10N12 71 1445 RFP8N20L
RFK12N35 175 — RFEM10N15 71 1445 RFP8PO8
REK12N40 175 = RFM12N08 76 1386 RFP8P10
FK25N18 104 1500 REM12NO08L 140 1512 RFP10N12
FK25N20 104 1500 REM12N10 76 1386 RFP10N15
REK25P08 100 1516 REM12N10L 140 1512 RFP12NO8 ,
RFK25P10 100 1516 RFM12N18 84 1461 RFP12NO08L 140 1512
REK30N12 108 1455 RFM12N20 84 1461 RFEP12N10 76 1386
RFK30N15 108 1455 RFM12P08 - 80 1_495 | REP12N10L 140 1512
RFEK35N08 112 1499 REM12P10 80 1495 RFP12N18 84 ;
REK35N10 112 1499 REM15N05 88 1478 RFP12N20 8¢
RFK45N05 116 1498 REM15N06 88 1478 RFP12PO8 80
REK45N06 116 1498 REM15N12 92 1443 RFP12P10 80
IRFL1 P08 — — REM15N15 92 1443 RFP15NO5 88
RFL1NOSL 124 1510 RFM18N08 100 1446 RFP15NO6 88
RFL1P10 — . — RFM18N10 100 1446 RFP15N12 92
RELIN10L 124 1513 RFEM25N05 176 — REP15N15 92
RFL1P12 - = RFM25N06 176 — RFP18N08 - 96
RFLIN{2l 128 1513 RFP2NO8 — , REP18N10. 96
RFL1IN15 — — RFP2NOSL 124 1510 REP25N05
RELIN15L 128 1513 RFP2N10 — — REP25N06
RFL1N18 - —_ RFP2N10L 124 1511J .



Logic-Level Power MOSFETs

RCA has developed a new series of power MOSFETs
that feature a gate-oxide insulation only 50 nm thick —
one-half the industry standard for power MOSFETS.
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 charac-
teristics — on the new series of devices is only half that
of conventional power MOSFETSs.

The reduced gate-drive requirement allows on-off
switching of the new MOSFETSs directly from logic-level
voltage of 5 volts, rather than the nominal 10 volts
required for conventional 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 characteris-
tics, drain-current ratings, and biocking-voltage capa-
bility of corresponding types with the higher gate-drive
requirements. In addition, the L2FETs offer twice the
transconductance and half the threshold-voltage
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 correspond-
ing standard power MOSFETS, but offer twice the gate
sensitivity. They are supplied in three basic package
styles: TO-3, TO-39, and TO-220 (plastic).

~ Special Features

e 5-Volt Gate Drive
e Compatible with CMOS, QMOS TTL PMOS and
NMOS Logic Circuits
(] Compatlble W|th Automotnve Drlve Requnrements
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Comparison of standard power MOSFETs and L2FETs.

'L’FETs — N-Channel Types

RCA
TYPE

*RFL1NOSL

- e«RFLIN10L
© eRFLIN12L

eRFLIN15L

*RFLIN18L
*RFL1IN20L

RFL2NO5L
RFL2NO6L

RFP2NOSL
RFP2N10L

RFP2N12L
RFP2N15L

*RFP2N18L
*RFP2N20L

RFP4NOSL
RFP4NO6L

*RFM8N18L
*RFM8N20L

*REP8SN18L
*RFP8N20L

RFM10N12L
REM10N15L

RFP10N12L
RFP10N15L

*RFM12N08L
*REM12N10L

*RFP12N08L
*RFP12N10L

REM15NO5L
RFM15N06L

RFP15NO5L
RFP15N0O6L

PKG
TO-39
TO-39
TO-39
TO-39
TO-39
TO-39
TO-39
TO-39
TO-220
TO-220

TO-220
TO-220

TO-220
TO-220

T0O-220
TO-220
TO-3
TO-3
T0O-220
TO-220
TO-3
TO-3
T0-220
TO-220
TO-3
TO-3
TO-220
TO-220
TO-3
TO-3
T0-220
T0-220

Io

(A)

O 000 S DN PPN NN NN = wa aa

Voss
V)

80

100

120
150

180
200

50
60

80
100

80
100

180
200

50
60

180
200

180,

200

120
150

120
150

80
100

80

100

50 -
60 |

50

60

-
Po  'rosom

(W) OHMS
8.33  1.40
8.33  1.40
8.33 215
8.33 215
8.33  3.65
8.33 365
8.33  0.80
8.33  0.80
25 1.25
25 1.25
25 2.00
25 2.00
25 350
25 350
25 0.80
25 . 0.80
60 | 0.60
60 | 0.60
60 - 0.60
60  0.60
60  0.30
60  0.30
60 | 0.30
60 0.30
100 0.20
100 0.20
75 10.20
75 020
80 0.15
60 0.15
60  0.15
60 ;. 015

® Available from stock others available second half

of 1984.
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RCA Power MOSFET Products

Standard Power MOSFETs in TO-3 Package

TYPE CHANNEL Io Vobss Ibson)
50V — 100V .
RFM6P08 P 6.0 80 0.60
RFM6P10 P 6.0 100 0.60
RFM8P08 P 8.0 80 0.40
RFM8P10 P 8.0 100 0.40
IRF132 N 12.0 100 0.25
IRF133 N 12.0 60 0.25
RFM12N08 N 12.0 80 0.20
RFM12N10 N 12.0 100 0.20
RFM12P08 P 12.0 80 0.30
RFM12P10 P 12.0 100 0.30
IRF130 N 14.0 100 0.18
IRF131 N 14.0 60 0.18
RFM15N05 N 15.0 50 0.15
RFM15N06 N 15.0 60 0.15
RFM18N08 N 18.0 80 0.12
RFM18N10 N 18.0 100 0.12
RFK25P08 P 25.0 80 0.20
RFK25P10 P 25.0 100 0.20
*RFM25N05 N 25.0 50 .085
*RFM25N06 N 25.0 60 .085
RFK35N08 N 35.0 80 0.06
RFK35N10 N 35.0 100- 0.06
RFK45N05 N 45.0 50 0.04
RFK45N06 N 45.0 60 0.04
120V — 200V .
RFM5P12 P 5.0 120 1.00
RFM5P15 P 5.0 150 1.00
RFM8N18 N 8.0 180 0.60
RFM8N20 N 8.0 200 0.60
RFM10N12 N 10.0 120 0.30
RFM10N15 N 10.0 150 0.30
*RFM10P12 P 10.0 120 0.50
*RFM10P15 P 10.0 150 0.50
RFM12N18 N 12.0 180 0.25
RFM12N20 N 12.0 200 0.25

TYPE . _CHANNEL  Io Voss Foson
RFM15N12 N 15.0 120 0.15
RFM15N15 N 15.0 150 0.15
IRF252 N 25.0 150 0.12
RFK25N18 N 25.0 180 0.15
RFK25N20 N 25.0 200 0.15
IRF251 N 30.0 150 .085
RFK30N12 N 30.0 120 .085
RFK30N15 N 30.0 150 .085
350V — 500V
IRF422 N 2.0 500 4.00
IRF423 N 2.0 450 4.00
IRF420 N 2.5 500 3.00
IRF421 N 2.5 450 3.00
RFM3N45 N 3.0 450 3.00
RFM3N50 N 3.0 500 3.00
*RFM4N35 N 4.0 350 2.00
*RFM4N40 N 4.0 400 2.00
*RFM6N45 N 6.0 450 1.50
*RFM6NS50 N 6.0 500 1.50
*RFM7N35 N 7.0 350 1.00
*RFM7N40 N 7.0 400 1.00
RFK10N45 N 10.0 450 0.85
RFK10NS50 N 10.0 500 0.85
*RFK12N35 N 12.0 350 0.50
*RFK12N40 N 12.0 400 0.50

Standard Power MOSFETSs in TO-39 Package

TYPE CHANNEL Io Vbss rpsion)
- 50V — 100V
RFL1NO8 N 1.0 80 1.25
RFLIN10 N 1.0 100 1.25
*RFL1P0O8 P 1.0 80 3.50
*RFL1P10 P 1.0 100 3.50
RFL2NO05 N 2.0 50 0.80
RFL2NO06 N 2.0 60 0.80
120V — 200V .
RFL1N12 N 1.0 120 2.00
RFL1N15 N 1.0 150 2.00
RFL1N18 N 1.0 180 3.00
RFL1N20 N 1.0 200 3.00
RFL4N12 N 4.0 120 0.30
RFL4N15 N 4, 150 0.30

4q

*Planned for second half of 1984.

RCA Power MOSFET Products




Standard Power MOSFETs in TO-220 Package

TYPE CHANNEL Io Vobss rpsoN)
50V — 100V
| RFP2NO8 | N 20 | 80 1.25
RFP2N10 N 2.0 100 1.25
*RFP2P08 P 2.0 80 3.50
*RFP2P10 P 2.0 100 3.50
IRF512 N 35 100 0.80
| IRF513 N 35 60 0.80
IRF510 N 4.0 100 0.60
IRF511 N 4.0 60 0.60
RFP4N05 N 4.0 50 0.80
RFP4N06 N 4.0 60 0.80
RFP6P08 P 6.0 80 0.60
RFP6P10 P 6.0 100 0.60
IRF522 N 7.0 100 0.40
IRF523 N 7.0 60 0.40
IRF520 N 8.0 100 0.30
IRF521 N 8.0 60 0.30
RFP8P08 P 8.0 80 0.40
RFP8P10 P 8.0 100 0.40
IRF532 N 12.0 100 0.25
IRF533 N 12.0 60 0.25
RFP12N08 N 12.0 80 0.20
RFP12N10 N 12.0 100 0.20
RFP12P08 P 12.0 80 0.30
RPF12P10 P 12.0 100 0.30
' IRF530 N 14.0 100 0.18
IRF531 N 14.0 60 0.18
RFP15N05 N 15.0 50 0.15
RFP15N06 N 15.0 60 0.15
RFP18N08 N 18.0 80 0.12
RFP18N10 N 18.0 100 0.12
*RFP25N05 N 25.0 50 .085
*RFP25N06 N 25.0 60 .085
120V — 200V
RFP2N12 N 2.0 120 2.00
RFP2N15 N 2.0 150 2.00
| RFP2N18 N 2.0 180 3.00
| RFP2N20 N 2.0 | 200 3.00
! RFP5P12 P 5.0 120 1.00
! RFP5P15 P 5.0 150 1.00
RFP8N18 N 8.0 180 0.60
Conductivity-Modulated Field-Effect
Transistors — COMFETS
i RCA Dev. No. CHANNEL |Ip Voss Vbsion
' In TO-204 Package
| TA9437A : N l 10A 350V 2V
| TAS4378B . N 1A |40V | 2V
In TO-220 Package
‘| TA9438A , N . 10A ; 350V 2V
TA9438B PN ! 10A J400v | 2V
IS - L

TYPE CHANNEL Io

Voss rosoN)
RFP8N20 N 8.0 200 0.50
RPF10N12 N 10.0 120 0.30
RFP10N15 N 10.0 150 0.30
*RFP10P12 P 10.0 120 0.50
*RFP10P15 P 10.0 150 0.50
RFP12N18 N 12.0 180 0.25
RPF12N20 N 12.0 200 0.25
RFP15N12 N 15.0 120 0.15
RFP15N15 N 15.0 150 0.15
| 350V — 500V
*RFP1N35 N 1.0 350 9.00
*RFP1N40 N 1.0 400 9.00
RFP3N45 N 3.0 450 3.00
RFP3N50 N 3.0 500 3.00
*RFP4N35 N 4.0 350 2.00
*RFP4N40 N 4.0 400 2.00
*RFP6N45 N 6.0 450 1.50
*RFP6N50 N 6.0 500 1.50
*RFP7N35 N 7.0 350 | 1.00
*RFP7N40 N 7.0 400 | 1.00

High-Reliability Power MOSFETSs

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

Authorization has already been received from DESC
for RCA to generate data for qualification of types
2N6764 and 2N6766. This program is well underway
and we anticipate qualification from DESC in June
1984.

Also, in the plan are seven additional RCA candidates
for types already on the QPL, four original RCA QPL
submissions 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 MOSFETS.

RCA Power MOSFET Products 5




RCA Power MOSFET Products

1984 Product Matrix

6

N-Channel Types

Voltage,
Voss | 50 V 60 V 80V 100V |[120 V (150 V | 180 V | 200 V 400 V [ 450 V | 500 V
RFLINO8 | RFLIN10 | RFLIN12 | RFLIN15 | RFLIN18 | RFLIN20 RFPIN4O.
TO-39 TO-39 TO-39 TO-39 TO-39 TO-39 | 70-220
1.40Qe 1.40 Qe 2.15Qe 21500 3.65 Qe 3.65 Qe 90000
1A :
RFL2NO5 | RFL2NO6 | RFP2N08 | RFP2N10 | RFP2N12 | RFP2N15 | RFP2N18 | RFP2N20
TO- TO-39 T0-220 TO-220 TO-220 TO-220 | TO-220 TO-220
0.80 Qe 0800e |-1.250e 1.25 Qe 2.00 Qe 2.00 Qe 3.50 Qe 3.50 e
2A
RFP3N45 | RFP3N50
TO-220 TO-220
3.00 Qe 3.00 Qe
RFM3N45 | RFM3N50
3A TO-3 TO-3
3.00 Qe 3.00 Qe
RFP4NO5 | RFP4N0G RFL4N12 | RFL4NT5 REPAN4D
TO-220 | TO-220 TO-39 TO-39 . 0
0.80 Qe 0.80 Qe 0.40 Qe 0.40 Qe
4A
 REPEN4S
TO-220
6A
REP7N35
. TO:220
1,000
o 7A
-
c RFPBN18 | RFPBN20
@ TO-220 TO-220
g 0.60 Qe 0.60 Qe
[3} RFM8N18 | RFM8N20
8A TO-3 TO-3
£ 0.60 Qe 0.60 Qe
o RFPION12 | RFP1ON15 RFK10N45 | RFK10NS0
(=) TO-220 TO-220 TO-204AE | TO-204AE
0.30 Qe 030Q¢ 0.85 Qe 0.85 Qe
RFM10NT2 | RFM1ON15
10A TO-3 TO-3
0.30Qe 0.30 Qe
RFP12NO8 | RFP12N10 RFP12N18 | RFP12N20 | REK12N85 [ REK12N40
T0-220 TO-220 TO-220 TO-220 | TO-204AE | TO204AE
0.20 Qe 0.20 Qe 0.25 Qe 025Qe 1
RFM12N08 | RFM12N10 RFM12N18 | RFM12N20
12A TO-3 TO-3 TO-3 TO-3
0.200¢ 020 Qe 0.25 Qe 025 Qe
RFP15N05 RFP15N06 RFP15N12 | RFP15N15
TO-220 TO-220 TO-220 TO-220
0.15Q¢ 0.15Qe 0.15Qe 0.15Qe
RFMI5NO5 | RFM15N06 RFM15N12 | RFM15N15
15A TO- TO-3 TO-3 TO-3
01500 0.15Qe 0.15Q0 0.15 Qe
RFP18NO8 | RFP18N10
TO-220 TO-220
0120 0.120e
RFM18N08 | RFM18N10
18A TO-3 TO-3
0.12Qe¢ 0120
REP25N05 | REP25N06 RFK25N18 | RFK25N20
70:220 T0-220 TO-204AE | TO-204AE
00850 | 0.085Qe 0.15 Qe 0.15Q¢
RFM25N05. | RFM25N06
25A 70-3° T0-3
0.0850s . | 0.085Qe
RFK30N12 | RFK3ON15
TO-204AE TO-204AE
0085Qe | 0.0850e
_REH30N12 | BEH30N15
30A TO-218 218
0.085 Qs
RFK35N08 | RFK35N10
TO-204AE | TO-204AE
006 Qe 0.06 Qe
35A
RFK45N05 | RFK45N06
TO-204AE | TO-204AE
00400 0.04 Qe
45A

RCA Power MOSFET Products



1984 Product Matrix

P-Channel Types Logic-Level FET's
Voltage,
Voss | 80 V 100 V (120 V | 150 V 50 vV 60V |80V 100V |120V |150 V [ 180 V | 200 V
RFL1POB | RFL1P10 RFLINOBL | RFLIN10L | RFLIN12L | RFLIN15L | RFLIN18L | RFLIN20L
TO-39 TO-39 TO-39 TO-39 TO-39 TO-39 TO-39 TO-39
350 Qe 350 Qe 1.40 Qo 1.40 Qo 2.15Qe 215Qe 3,65 e 3.65 Qe
1A
RFP2P08 | RFP2P10 RFL2NOSL | RFL2NO6L | RFP2NOBL | RFP2N10L | RFP2N12L | RFP2N15L | RFP2N18L | RFP2N20L
TO-220 TO-220 TO- TO-3! TO- TO-220 TO-220 TO-220 TO-220 TO-220
3.50 Qe 350 Qe 0.80 Qe 0.80 Qe 1.25 Qe 1.25 Qe 2.00 Qe 2.00 Qe 350 Qe 350 Qe
2A
3A
RFP4NOSL | RFPANO6L.
TO-220 T0-220
080 Qe 0.80 Qe
4A
RFP5P12 | RFP5P15
TO-220 TO-220
1.00 Qe 1.00 Qe
RFM5P12 | RFM5P15
5A TO- TO-
1.00 Qe 1.00 Qe
RFP6POB | RFP6P10
T0O-220 TO-220
0.60 Qe 0.60 e
RFM6P08 | RFMBP10
6A TO- TO-
0.60 Qe 0.60 Qe
2
-
c
o
=
3| 7A
(8}
£ RFPBPOB | RFP8P10 RFPBN18L | RFPBN20L
S TO-220 TO-220 TO-220 T0-220
a 0.40 Qe 0.40 Q2 0.60 Qe 0.60 Qe
RFMBP08 | RFM8P10 RFMBN18L | RFMBN20L
8A TO-3 TO-3 TO-3 TO-3
0.40 Qe 040 Qe 0.60 Qe 060 Qe
RFP10P12 | RFP10P15 RFP1ON12L | RFPI1ONT5L
TO-220 TO-220 T0-220 T0-220
0.50 Qe 0.50 Qe 030 Qe 0.30 e
RFM10P12 | RFM10P15 RFM1ON12L | RFM1ON15L
10A TO-3 TO-3 T0-3 T0-3
050 Q¢ 0.50 Qe 030 Qe 030 Qe
RFP12P08 RFP12P10 RFP12N08L| RFP12N10L
T0-220 T0-220 TO-220 TO-220
030 Qe 030 0e 0.20 Qe 0.20 Qe
RFM12P08 | RFM12P10 RFM12NO8L! RFM12N10L
12A TO-3 TO- TO-3 TO-3
030 Qe 030 Qe 020 Qe 0.20 e
RFP15NOSL | RFP15NO6L
TO-220 TO-220
0.15Q¢ 01500
RFM15NOSL | RFM15NOBL
15A TO-3 TO-3
0.15 Qe 0.15 Qe
18A
RFK25P08 RFK25P10
TO-204AE | TO-204AE
020 e 020 Qe
RFH25P08 | RFH25P10
25A T0-218 TO-218
0.20 Qe 0.20 Qe
30A
35A

0O Available from stock

Planned for 1984 announcement

RCA Power MOSFET Products
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Design and Performance Characteristics

Power MOSFET structure

The RCA power MOSFET structure integrates vertical
and horizontal geometries to achieve its unique charac-
teristics. RCA’s power MOSFETs are manufactured
using the vertical double-diffused progcess 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
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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 MOSFETSs, 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
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 simultaneously high voltage,
current, and dissipation capability, together with fast
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switching speeds, on competitively sized chips. The

critical considerations are:

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

2. The resistivity and spacings of the silicon layers
necessary to assure the required drain-to-source
voltage breakdown capability.

3. A uniform gate-to-source threshold voltage.

4. 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 resultant structures feature low leakage currents,
good thermal characteristics (low thermal resistance
and excellent thermal stability), large safe-operating
areas, and high operating efficiencies.

Drain-to-Source On Resistance, rps(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 0.04 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 rps(on) is minimized, the

device provides superior power-switching performance
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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 low resistance, but to
minimize rps(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
where N is the number of cells.

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

ros(0ON) = rpuik + fehan 1 Fext
where renan 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 rchan and rext are completely inde-
pendent of voltage, while roui is highly dependent on
applied voltage. Below about 150 volts, rps(on) is
dominated by the sum oOf rchan and rex. Above 150 volts,
ros(on) is increasingly dominated by reux. Obviously,
ros(on) must increase with increasing breakdown-
voltage capability of a MOSFET or chip size must be
increased to accommodate more cells.

(1)

3000
A ] %
G -y Component 7
At (Vas-Vig) =10V 7
1000 1= BVpss 40V 150V 500V '/

8 ﬁ'
6l Rgpan  50% - 23%  2.4% A
S, PRoux 3%  T0%  ot% /’[

E Roxt ~ 15% % . 21% %
z /
: 7
;g DS (ON) /
100 —A—/BuLK
e VA
[ 7.
2 7 TCHANNEL
______ )—-——-——————7{ ’—-—-——-—- —_—— . — o —
2 z TEXTERNAL
______ A= EXTERNAL
7 /stope=182 -7
10 ) 6.2 1
30 ; 100 2 4 2 1000
BVpss (V)

Hexagonal unit cell used in RCA power MOSFET chips.

Three resistive components contribute to over-all value of the
on resistance roscn-
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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
hexagonal MOS/FET chip. (See sample program on
page 5.) This optimization must be consistent with prac-
tical 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 available.
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 result.

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 multiple 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

~ OPTIMIZING PROGRAM FOR MOSFET

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
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
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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.
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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 ropswon 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, lgss. 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 Cics 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, Vys(th) — When considering
the Vgs level required to operate a MOSFET, the device
is not turned on (no drain current flows) unless Vg is
greater than a certain level (called the threshold
voltage). In other words, the threshold voltage must be
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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.
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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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
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 L2FET also halves the applied gate drive
voltage required for the L?FET 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 MOSFETs 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 MOSFETs 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 Cgp.
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.

12 Design and Performance Characteristics

Measurements of the switching speeds of the L2FET
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, manifestin 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 canlead
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
MOSFETSs can be operated in parallel without the need
for ballasting resistors and without fear that one device
will rob current from the others. If any device begins to
overheat, its resistance increases and its current is
directed away to cooler chips.
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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
MOSFETs 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-
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 MOSFETSs, 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.
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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 (Vps) as a function of drain-to-source current
(lo). 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 MOSFETSs.
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
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
L2FET.
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Manufacturing Operations

The process technology and disciplines required to
fabricate Power MOSFETs are very similar to LS| proc-
essing of integrated circuits. Current design rules
accommodate 575,000 individual MOS cells per square
inch of active die area. Projected design rules for 1984
will increase 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:
e 125-mm wafer capacity.

e Fully automated wafer transfer and handling.

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

Plasma etching of polysilicon and oxide films.
Direct step on wafer-projection lithography.
LPCVD polysilicon/doped oxides/undoped oxides.
lon implantation (tow 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-
sion and LPCVD tubes have a dedicated microcontroller
specifically designed to control furnaces engaged in
semiconductor wafer processing. The microcontrollers
provide complete recipe creation and storage capabili-
ties, constant monitoring of furnace conditions, auto-
matic control of all furnace functions (time sequencing,

> < 8
o a:?s § S 2/ o
SYAA &
SO0/=2/0 © S/S/ &
SN/ 8 [o/318/ &
A~/ ~
LSS58 55 /85/8/5/&
SIS N/ G5 | &< S8/3/a) 2
TEMPERATURE| | ' o
1100.0[
10000|
900.0
850.0
GAS FLOW %
Np GAS1*§

0y GAS 27

Hp GAS 3{

Tom[t2] 3] T | 715 [18]T7[ TO
GRAPHIC RECIPE

92CS-36495
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 additiona! 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.

lon-implantation system used for all dif-

fusion operations. etch operation.
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System used for polysilicon plasma-

Computer controlled system provides
direct digital control of all furnace
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.

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

OSI inspection system provides resolu-
tion to nanoline widths.

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 improve product
quality and reliability.

Automatic equipment has been installed to assemble
the TO-220; additional equipment currently being
installed will fully automate assembly of TO-3 devices.
Both of these assembly lines utilize the latest state-of-
the-art techniques, such as pattern recognition sys-
tems, 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 deter-
mined automatically be resonant frequency values

Microprocessor-controlled macronetic
coating track.

Microprocessor-controlled automatic
wafer dicing system.

Wafer circuit probe test station.
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registered after each ultrasonic bond. Oxygen level
sensors and moisture monitors are used at the sealing
operation for TO-3 devices to guarantee the proper
environment to assure reliable hermetic product. In
addition, the latest state-of-the-art electronic 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
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.

Testing

All MOSFET testing is done on a Lorlin Impact Il
Test System, which can handle up to 100 amperes
forward current and 2,000 volts reverse voltage. Sta-
tions 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-test operation. The wafer 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 com-
mand, statistical tables and histograms are printed out.

Automatic TO-3 and TO-220 power MOSFET test set.
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Quality and Reliability Assurance

L

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,

Laser scanner used to detect processing defects.

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

Thermal-fatigue and operating-life test racks.

Quality and Reliability Assurance
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Quality and Reliability Assurance

I3

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 ~ TEST
for production. Power
Cycling
Wafer HTRB — RCA has developed a totally unique i Power
in-line reliability test performed at the wafer level. Sam- Cycling
ples from each wafer lot receive a 24-hour 150°C bias-
life test to measure passivation integrity and surface D-S Bias Life
cleanliness.
G-S Bias Life

Real Time Indicators (RTI) — RT!’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

CONDITIONS PACKAGE
PD = 4.75 Watts *Plastic

Tj = 35°-175°C
(approx.)

©PD = 56 Watts TO-3

Tj =90°-168°C -
(approx.)

TA =150°C
80% of Drain-
Source

G-S=16V,
TA =150°C

All

All

Table | — Typical MOSFET RTI Tests

S YPICAL
DURATION
10-15K cycles

20-50K cycles

168 hrs.

168 hrs.

Requalification Program (RQP) — Each product is

to induce failures, so that product-capability shifts can requalified every six to twelve months to the same

be detected and corrected. They are performed weekly matrix of tests required for the initial production release.
at each manufacturing location. In this real-time method This operation measures the changes in the total capa-
bility of each MOS/FET family to meet the original relia-
provided to indicate how well the manufacturing process bility design objectives. Table Il is typical of the data
generated for RQP.

of determining reliability, a continuous flow of data is

is producing product.

Table Il — Accelerated Power MOSFET Test Reliability Summary

 CUM.HOURS

‘ PACKAGE TEST AND CONDITIONS DURATION OR CYCLES
: All Bias Life 500 hrs. 300,000
Drain-Source = 80% of rated
TA = 150°C ;
All Bias Life 500 hrs. 270,000
Gate-Source = 16V, TA = 150°C
All Operating Life 500 hrs. 230,000
TA = 150°C, Free Air
TO-31 Thermal Cycling 400 cycles 133,600
TO-39 -65°C to +150°C
TO-220 Thermal Shock 400 cycles 100,000
-65°C to +150°C
TO-31 Power Cycling 20,000 cycles 5,480K
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
Deita Tj =135°C, PD = 4.75 W
TO-220 Pressure Cooker 24 hrs. 3,072
Failure Rate in %/1000 Hours at 60% UCL
TEST TA =125°C TA = 90°C
Bias Life 0.09 0.005
Operating Life 0.07 0.004
NOTE: Failure rate based on Nonfunctional performance in an operating mode, extrapolated from 150°C data using
1.0 eV activation energy.

TA =75°C
- 0.001
0.001

18 Quality and Reliability Assurance
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Explanation of Ratings and Characteristics

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

Switching losses in power MOSFETSs are independent
of temperature, and a major contributor to thermal run-
away is thereby eliminated. The on-resistance in power
MOSFETs has a positive temperature coefficient so that
localized “hot spots” are defocused; the devices, there-
fore, can be readily operated in parallel without the need
for costly compensating and balancing techniques.

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

.Maximum Ratings
. Drain-Source
fVoItage, Vos

| Drain-Gate
| Voltage, Vog

|
i

Maximum Ratings

Maximum ratings define the extreme limits of the elec-
trical, mechanical, and environmental stresses that the
devices are rated to withstand. These limits should not
be exceeded under any operating condition of the de-
vices; otherwise, reliable operation cannot be assured
and irreversible damage to the devices is possible.
Worst-case system design conditions should assure that
the devices are operated within these limits.

Electrical Characteristics

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 rat-
ings that define the safe operating limits of the device.

The maximum voltage that may be applied from drain to source.

The maximum voltage that may be applied from drain to gate.

. Gate-Source
i Voltage, Vas

| Drain Current, RMS
Continuous, Ip

Drain Current,
Pulsed, lom

é Total Device Power
i Dissipation, Py

1
i

Operating and Storage
Temperature, Ty, Tag

Standard RCA power MOSFETs have a maximum gate-to-source voltage rating of
+20 volts. Under some circumstances a higher voltage can be supported. In general,
however, if this rating is exceeded, even momentarily, irreversible degradation of
device performance may result.

The maximum rating for the total effective, or rms, drain current also includes the
contribution of the body-drain diode. This current is limited by the maximum allow-
able power dissipation Pr, the on-state resistance rosen, and the size of the bond
wire. : ‘

The pulsed drain-current rating defines the maximum allowable limit for any tran-
sient peak current value in either direction.

The total dissipation rating is established to assure that the maximum allowable
junction temperature T, (max) is not exceeded. The dissipation limit is specified at
25°C so that

Ty(max) = Tc + PrRbsc

At case temperature Tc above 25°C, the dissipation limit value must be derated
linearly.

All RCA power MOSFETSs are rated for a maximum junction temperature of 150°C.
Operating conditions which assure that the junction temperature is maintained
below the maximum rating will contribute to long-term operating life.

Explanation of Ratings and Characteristics
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Explanation of Ratings and Characteristics

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tg)=25°C

Drain-Source Brealcdovvn
Voltage, BVpss

Gate-Threshold

Voltage, Vasin
Zero-Gate-Voltage Drain
Current, Ipss
Gate-Source Leakage
Current, lgss

On-State Gate Voltage,
vGS(on)

Static Drain-Source On
Resistance, rpscon

Forward Transconductance, Equal to the slooe of the transfer charactenstlc g,s' : Alg/AVgs, with Vos constant.v :

Gts
Input Capacitance, Ciss

“ Output Capacitance, Coss :

_Reverse-Transfer
 Capacitance, Ciss
- Turn-On Delay Time, la(on)

. Rise Tlme t

i .Turn off Delay Tlme, td(om

 Fall Time,t.
Thermal Resistance,

} Source Drain Diode

_An integral p-n junction diode whose anode and’:cath}ovc

. »termlnals respectlvely

Forward-Voltage
- Drop, VF

Reverse Recovery

,Tlme, t,

_(short-cncuxted to the source for alternating current.

. not charge-carrier induced.

The min. limit lndlcates the max. voltage whuch may be applied drain-to source

" The gate voltage that must be applled to initiate conductton e

Specmed at 80% of rated Voss. Specmed at 25°C and 125°C Gate termmated
to source.

Specn‘red as an absolute value at max. rated VGss, plus or minus polanty

‘Max. gate voltage reqmred to support specufled le (analogous to max. Is, i.e., mm
hee, for blpolar dewces)

Specrfled at % max. rated Ip and wrth Ves at 10 V (for TO-39 packaged devices,
roswon IS specified at max. rated Ip). Positive temperature coefficient promotes
current sharlng when dewces are paralleled

Analogous to hy for a bipolar device.

iThe capacntance between the input terminals (gate and source) with the drain w
'short-mrcunted to the source for alternating current. ’

'The capacnance between the output terminals (drain and source) with the gate

‘The capacrtance between the drain and gate termunals with the’source connected to
the guard terr_mnal of a three-termmal brldge

The time interval dunng which an mput pulse thatis swntchlng the tran3|stor from a
nonconducting to a conductmg state rises from 10% of its. peak amplltude and the
drain current waveform rises to 10% of its on state amp rtude xgnormg splkes that
;are not charge-carrier induced.

; ‘Thetlme interval during which the drain current changesfrom 10% to 90% of its peal<
_'on -state value, lgnorlng spikes that are not charge-carrler mduced -

i The time interval durmg which an mput pulse that is switching the tra nsistor from a“ »
‘conducting to a nonconducting state falls from 90% of its peak amplltude and the
'drain current waveform falls to 90% of ltS on-state amplltude rgnorlng sprkes that are

B e

_Thetimeinterval during which the drain currentchanges from 90% to 10% ofits peak
_on-state value, ignoring splkes that are not charge-carrier induced.

, . The thermal resistance
Junctlon-to-Case, Rch ‘

—~

st=ady state) from the semrconductor junct ( ) to a stated

location on the case. =

are commonWIththeMOSFETsource and drain

e S G -—‘——u»—mm.—mwww«

The voltage developed across the p n junct dlode due to
ithe forward current flow.

BRSO S oSl Lei ot ——-.—vn-e......'.ﬂr.;

' The time. requrred o allow dlSSlpatlon of the excess oharge that
'accumulates due to the forward conductto _iof the p~n dlode
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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 MOSFETSs, 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
L3FETs). 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).

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 (lagc). 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 lagc 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 —lagc 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 *lagc. 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 CAS3240E 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 Waveforms — 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.

+I15V

500

+ CLAMP

1,14

9,16 P
é, l CA3280
'

2,5,7 NC

12,13

MOSFET GATE

10K

92Cs -3750!

Test circuit used to measure switching characteristics of RCA power MOSFETs.
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Explanation of Ratings and Characteristics

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 L2FETs). Minor adjustments may be
desired for lasc as the drain supply voltage is increased
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 voltage 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 rpsion)-

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 LFETs) full scale for the
gate voltage and is normalized to 100% of the
maximum rated drain-voltage curves. All four sets of

100

75

50
RFM15N15

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

% RATES Vpgs

25

————
201y/1g

40ly/ig 60I7/1g

80lv/lg

TIME — microseconds
92CS5-37476

Family of switching-characterization curves for an RCA power
MOSFET.
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Input test sig’n>alﬂapp_llie,d to CA3280 (2 voits pea’i().

f

Power MOSFET gate-current waveform (+1 mA)

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

oV

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

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



curves are taken with a predetermined gate current,
+l1t. The abscissa is also normalized to 100 (I+/lg)
microseconds full scale, where g 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.

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.

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, lg> = (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.

104
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\ RFM15N15
N
3
10°F X td (OFF)
C NG
L X otr
+ td (ON)
S 102}
c -
o
9 L
o
2
g L
O
9 1=
g 10'F
| L
g L
2 1001
- : \
AN\
- +. a\
N\
1071 +
L +\
1072 TN N NN N TR U0 1 NN TG T W 10 A N A 0 N O R A 1 | I\IL
100 101 102 103 104 105 108

GATE CURRENT (lg) — microamperes
92CsS-37475

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

7. In that the pulse-generator voltage is now zero volts,
calculate g 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.

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.
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Explanation of Ratings and Characteristics

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.

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.

Handiing Precautions for MOSFETs

Insulated-Gate Field-Effect Transistors (MOSFETSs) 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.

MOSFETs 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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Curves show the increasing effect of gate-voltage propagation.

2. 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.

3. Tips of soldering irons should be grounded.

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

5. Gate Voltage Rating — Never exceed the gate-voltage
rating of 20 V. Exceeding the rated Vg can result in
permanent damage to the oxide layer in the gate region.

6. Gate Termination — The gates of these devices are 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.

7. 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.




Standard Power MOSFETSs

This section provides detailed technical data on the
RCA conventional 10-volt power MOSFETSs currently
available as standard product. Key features, recom-
mended applications, maximum ratings, limit values for
critical electrical characteristics, and characteristic
curves are shown for each type. The technical data for
specific types are presented in ascending order of the
drain-current ratings.

A useful feature of the MOSFET fabrication process
is, as mentioned above, the internal diode formed

between source and drain. In n-channel MOSFETS, this
internal drain-to-source diode conducts when the
source is positive with respect to the drain. The diode
can handle forward current equal to the drain-current
rating, has a reverse blocking-voltage capability that
matches the drain-to-source breakdown rating, and
exhibits fast turn-off switching. These features make
the internal diode especially useful as the clamp diode
in inductive-load switching circuits.
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Power MOSFET wafers for chip sizes of 6, 4.5, and 3 square millimeters.
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RFL1NO8, RFLINTO, RFP2N0S, RFP2N10 ‘ File Number 1385

N-Channel Enhancement-Mode
Power Field-Effect Transistors

1and 2 A, 80 and 100 V
rDS(on): 1.250 and 1-4Q

Features:

m SOA is power-dissipation limited

= Nanosecond switching speeds S2cs-33701
m Ljnear transfer characteristics

s High input impedance

m Majority carrier device N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

RFP2N08
RFP2N10 GATE
vl DRAIN
I — £
(F?.’Zﬁl'gE) —J O : : 5
(. ‘
The RFL1NO8 and RFL1N10 and the RFP2N08 and RFP2N10 P [
are n-channel enhancement-mode silicon-gate power BotrbM| VIEw /
field-effect transistors designed for applications such as SOURCE
switching regulators, switching converters, motor drivers, 02¢5-37556
relay drivers, and drivers for high-power bipolar switching JEDE
transistors requiring high speed and low gate-drive power. C TO-220AB
These types can be operated directly from integrated
circuits. RFL1NO8 GATE
The RFL-series types are supplied in the JEDEC TO-39 RFLIN10
metal package and the RFP-series types in the JEDEC TO-
220AB plastic package. DRAIN
The RFL and RFP series were formerly RCA developmental SOURCE (cAsE)
numbers TA9282 and TA9283, respectively.
92CS-37555
JEDEC TO-39
MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25°C):
RFL1NOS RFL1N10 RFP2N08 RFP2N10
DRAIN-SOURCE VOLTAGE Voss 80 100 80 100 Vv
DRAIN-GATE VOLTAGE (Res=1 MQ) Vbar 80 100 80 100 Y
GATE-SOURCE VOLTAGE Vas +20 v
DRAIN CURRENT RMS Continuous Ip 1 1 2 2 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 Tj, Tatg -55 to +150 °C
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T:)=25°C unless otherwise specified

RELINGS, RELINTO, REP2M0S, RFP2N10

LIMITS
TEST RFL1NO8 RFL1N10
CHARACTERISTIC SYMBOL CONDITIONS REP2N08 RFP2N10 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown Voltage BVobss Ib=1 mA 80 — 100 -— \
VGS=0
Gate-Threshold Voltage Vas(th) Vas=Vos 2 4 2 4 \
Io=1 mA
Zero-Gate Voltage Drain Current loss Vps=65 V — 1 — —
Vps=80 V — — — 1
Te=125°C UA
Vps=65 V — 50 — —
Vps=80 V — — — 50
Gate-Source Leakage Current lass Vaes=120 V — 100 — 100 nA
Vns=0
Drain-Source On Voltage Vos(on)@ Ib=1A — 1.25 — 1.25
VGS=1 oV Vi
Ib=2 A — 3 — 3
Ves=10V
Static Drain-Source On Resistance ros(on)@ Ib=1A |RFP| — 1.25 — 1.25 Q
Vas=10 V] RFL — 1.4 — 1.4
Forward Transconductance Ots Vps=10 V 400 — 400 — mmho
|D=1 A
Input Capacitance Ciss Vps=25 V — 150 — 150
Output Capacitance Coss Vas=0 V — 80 — 80 pF
Reverse-Transfer Capacitance Crss f=0.1 MHz — 20 — 20
Turn-On Delay Time ta(on) Voo =50V 17(Typ)| 25 |17(Typ)| 25
Rise Time te Ib=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 tr Vas=10 V 17(Typ)| 25 [17(Typ)| 25
Thermal Resistance Junction-to-Case Rauc RFL1NO8,
— 15 — 15
RFL1N10 °C/W
RFP2N08, _ 5 . 5
RFP2N10
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFL1NO8 RFL1N10
CHARACTERISTIC SYMBOL CONDITIONS RFP2NOS RFP2N10 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp@ Isp = 1A — 1.4 — 1.4 v
Reverse Recovery Time tr lr = 2A 100(typ.) 100(typ.) ns
du:/dt = SOA//JS

8pylsed: Pulse duration=300 us max., duty cycle=2%.
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RFLINOSG, RFLINT0, RFP2N08, RFP2NT0
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RFLIN1T2, RFL1N15, RFP2N12, RFP2N15 File Number 1
N-Channel Enhancement-Mode
Power Field-Effect Transistors
[}
1 and 2 Amperes 120 V — 150 V
ros(on): 2.0Q and 2.15Q
Features: ¢
m SOA is power-dissipation limited
m Nanosecond switching speeds s
m Linear transfer characteristics szea-ssm
m High input impedance
m Majority carrier device N-Channel Enhancement Mode
RFP2N12 TERMINAL DESIGNATIONS
RFP2N15 GATE
i I DRAIN
(FLANGE) =] r
Il
O} ==
[
The RFL1N12 and RFL1N15 and the RFP2N12 and Ly /
RFP2N15* are n-channel enhancement-mode silicon-gate BOTTOM VIEW SouRCE
power field-effect transistors designed for applications
such as switching regulators, switching converters, motor 920537556
drivers, relay drivers, and drivers for high-power bipolar JEDEC TO-220AB
switching transistors requiring high speed and low gate-
drive power. These types can be operated directly from
integrated circuits. GATE
. . . RFLiN12
The RFL-series types are supplied in the JEDEC TO-39 RFLIN15
metal package and the RFP-series types in the JEDEC TO- DRAIN
220AB plastic package. SOURCE (CASE)
*The RFL and RFP series were formerly RCA developmental
numbers TA9196 and TA9213, respectively.
92CS-37555
JEDEC TO-39
MAXIMUM RATINGS, Absolute-Maximum Values (T.=25°C):
RFL1IN12 RFL1N15 RFPIN12 RFP2N15
DRAIN-SOURCE VOLTAGE Voss 120 150 120 150 Vv
DRAIN-GATE VOLTAGE (Ras=1 MQ)  Voper 120 150 120 150 \Y
GATE-SOURCE VOLTAGE Ves +20 \Y
DRAIN CURRENT RMS Continuous Io 1A 1A 2A 2A A
Pulsed IDM 5 A
POWER DISSIPATION
@ Tc=25°C Pt 8.33 8.33 25 25 W
Derate above T¢c=25°C 0.0667 0.0667 0.2 0.2 Wre
OPERATING AND STORAGE
TEMPERATURE Ti, Tsg -55 to +150 °C
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T2,

REL

s

b

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

5, REROMI2, REP2N1S

1=

LIMITS
RFL1N12 RFL1N15
TEST RFP2N12 RFP2N15
CHARACTERISTICS SYMBOL CONDITIONS MIN. | MAX.| MIN. | MAX.| UNITS
. |D =1 mA
Drain-Source Breakdown Voltage BVbss Vee = 0 120 — 150 - \Y
GS —
Vas = Vbs
Gate Threshold Voltage Vasitn 2 4 2 4 \"
|D =2 mA
Vps = 100 V — 1 — _
Zero Gate Voltage Drain Current Vos =120 V — — — !
lpss Tc = 125°C MA
VDs = 100 \' —_ 50 —_ —_
Vos =120V —_ bt — 50
=4
Gate-Source Leakage Current lass Vos =£20V — 100 — 100 nA
Vns =0
o =
v .- 110Av — § — §
Drain-Source On Voltage Vps(on)® fs :2 A v
> - 6 - 6
Ves =10V
Static Drain-Source On Resistance a lo=1A |RFP| — 2 - 2
ros(on) Q
Ves =10 VIRFL| — | 2.15 — 2.15
=10V
Forward Transconductance gss’ Vrs_ 1A 400 — 400 — mmho
b=
Input Capacitance Ciss Vps =25V — 150 — 150
Output Capacitance Coss Ves =0V — 80 — 80 pF
Reverse Transfer Capacitance Crss f=0.1 MHz — 20 — 20
Turn-On Delay Time ta(On) Vop =75V 17(typ.)| 25 | 17(typ.)| 25
Rise Time tr b=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 ' ts Ves =10V 17(typ.)| 25 [17(typ.)| 25
RFL1N12,
Thermal Resistance RFL1N15 B 15 — 15
. R6JC °C/W
Junction-to-Case RFP2N12, 5 5
RFP2N15
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFL1N12 RFLIN15
CHARACTERISTIC SYMBOL CONDITIONS RFP2N12 REP2N15 UNITS
‘ Min. Max. Min. Max.
Diode Forward Voltage Vsp ® Iso = 1A — 1.4 — 1.4 \Y
Reverse Recovery Time ter Ir = 2A 150(typ.) 150(typ.) ns
die/dy = 50A/us

®Pulsed: Pulse duration = 300 us duty cycle = 2%.
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RFLINTZ, RFLINTS, RFP2N12, RFP2N15
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RFLIN18, RFL1N20, RFP2N18, RFP2N20

N-Channel Enhancement-Mode
Power Field-Effect Transistors

1and 2 A, 180 and 200 V
ros(on): 3Q2 and 3.150Q

Features:

= SOA is power-dissipation limited
m Nanosecond switching speeds

® Linear transfer characteristics

m High input impedance

m Majority carrier device

The RFL1N18 nd RFL1N20 and the RFP2N18 and RFP2N20
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.

File Number 1442

S
92CS-33741

N-CHANNEL ENHANCEMENT MODE

RFP2N18 TERMINAL DESIGNATIONS

RFP2N20 GATE

b

il
(FLANGE) ~™] : :
O 1
[ I ——]
I 1

BOTTOM VIEW /

SOURCE

DRAIN

92C5-37556
JEDEC TO-220AB

GATE

The RFL-series types are supplied in the JEDEC TO-39 :itm;g
metal package and the RFP-series types in the JEDEC TO-
220AB plastic package. DRAIN
SOURCE (CASE)
The RFL and RFP series were formerly RCA developmental
numbers TA9289 and TA9290, respectively.
92CS-37555
JEDEC TO-39
MAXIMUM RATINGS, Absolute-Maximum Values (T¢c=25°C):
RFL1N18 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 Io 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 W/°C
OPERATING AND STORAGE TEMPERATURE T, Tayg -55 to +150 °C




RFLINTS, RFLIN20, RFP2N18, RFP2N20
ELECTRICAL CHARACTERISTICS, At Case Temperature (T.)=25°C unless otherwise specified

LIMITS
TEST RFL1N18 RFL1N20
CHARACTERISTIC SYMBOL CONDITIONS REP2N18 REP2N20 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown Voltage BVoss lo=1 mA 180 — 200 — \"
Ves=0
Gate-Threshold Voltage Vas(th) Vas=Vps 2 4 2 4 \"
lo=1 mA
Zero-Gate Voltage Drain Current loss Vps=145V — 1 — —
Vps=160 V — — — 1
Te=125°C UA
Vbs=145V — 50 — —
Vps=160 V — — — 50
Gate-Source Leakage Current lass Vaes=120 V — 100 - 100 nA
Vos=0
Drain-Source On Voltage Vps(on)a lo=1A — 3 — 3
VGs=1O \) V
1b=2 A — 8 — 8
VGs=1O \)
Static Drain-Source On Resistance ros(on)a Ib=1 A |RFP| — 3 — 3 Q
Ves=10V|RFL| — 3.15 — 3.15
Forward Transconductance grs? Vps=10 V 400 — \400 — mmho
Ib=1A
Input Capacitance Ciss Vps=25 V — 200 — 200
Output Capacitance Coss Ves=0 V — 60 — 60 pF
Reverse-Transfer Capacitance Cirss f=0.1 MHz — 20 — 20
Turn-On Delay Time ta(on) Voo = 100 V 15(Typ)| 25 [15(Typ)| 25
Rise Time te Ib=1A 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 Vas=10V 15(Typ)| 25 |15(Typ)| 25
Thermal Resistance Junction-to-Case Rguc RFL1N18,
— 15 15
RFL1N20 oC/W
RFP2N18, _ 5 B 5
RFP2N20
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFL1N18 RFL1N20
CHARACTERISTIC SYMBOL CONDITIONS RFP2N18 REP2N20 . UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp ® Isp = 1A — 1.4 — 1.4 v
Reverse Recovery Time tr I = 2A 200(typ.) 200(typ.) ns
die/de = 50A/,US

8pulsed: Pulse duration=300 us max., duty cycle=2%.
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AFLINTS, RFLINZ20, RFP2N18, RFP2N20
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RFL2N05, RFL2N06, RFP4NG05, RIFP4NOG

N-Channel Enhancement-Mode
Power Field-Effect Transistors

2 and 4 Amperes, 50V - 60V
ros(on) = 0.80Q and 0.95Q

Features:

m SOA is power-dissipation limited
B Nanosecond switching speeds

B [inear transfer characteristics

m High input impedance

® Majority carrier device

The RFL2NO5 and RFL2N06 and the RFP4NO5 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 types are supplied in the JEDEC TO-39
metal package and the RFP-series types in the JEDEC TO-

File Number 1497

S
92CS-33741

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNAT
RFP4NO05 SIGNATIONS

RFP4N06

DRAIN
(FLANGE) ~™

O

BOTTOM

ML

VIEW
SOURCE

92CS-37556
JEDEC TO-220AB

GATE
220AB plastic package. :itgxgg
*The RFL and RFP series were formerly RCA developmental '(JCR:Q::)
numbers TA9378 and TA9379, respectively. SOURCE
92Cs-37555
JEDEC TO-39
MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25° C):
RFL2NO05 RFL2NO06 RFP4NO5 RFP4N06
DRAIN-SOURCE VOLTAGE ............ Vbss 50 60 50 60 \
DRAIN-GATE VOLTAGE (Rgs=1 MQ) Voer 50 60 50 60 Vv
GATE-SOURCE VOLTAGE .............. Vas +20 \Y
DRAIN CURRENT, RMS Continuous ...... lo 2 2 4 4 A
Pulsed ............... lom 10 A
POWER DISSIPATION @ Tc=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 ..............vvnn. Ty Tets -55 to +150 °C




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

RFL2N0S, RFL2N0G, RFPANGS, RIFPLANOG

LIMITS
TEST RFL2NO05 RFL2N06
CHARACTERISTICS SYMBOL CONDITIONS RFP4NO05 RFP4N06 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVoss lo=1 mA 50 — 60 — Vv
VGs=O
Gate Threshold Voltage Vas(th) Vaes=Vos 2 4 2 4 \
Ip=1 mA
Zero Gate Voltage Drain Current loss Vps=40 V — 1 — —
VDs=50 \ — — — 1
Tc=125°C LA
Vps=40 V — 50 — —
Vps=50 V — — — 50
Gate-Source Leakage Current lass Vaes=£20 V — 100 — 100 nA
Vos=0
Drain-Source On Voltage Vos(on)? Ib=1A —_ .8 — .8
Ves=10 V
=2 A — 20 — 2.0 v
Vgs=10V
Io=4 A — 4.8 — 48
Vps=15V
Static Drain-Source On Resistance ros(on)® lo=1 A |[RFP| — .8 — .8 Q
Ves=10 V|RFL — .95 — .95
Forward Transconductance Jrs Vps=10 V 400 — 400 — mmho
|D=1 A
Input Capacitance Ciss Vps=25V — 150 — 150
Output Capacitance Coss Vaes=0V — 85 — 85 pF
Reverse Transfer Capacitance Crss f=0.1 MHz — 30 — 30
Turn-On Delay Time ta(on) Vop =30V 6(typ) 15 6(typ) 15
Rise Time t, Io=1A 14(typ) 30 14(typ) 30 ns
Turn-Off Delay Time tq(Off) Rgen=Rgs=50 Q 16(typ) 30 16(typ) 30
Fall Time te Ves=10 V 14(typ) 25 14(typ) 25
Thermal Resistance Réuc RFL2NO5,
Junction-to-Case RFL2NO06 — 15 — 15 .
RFP4NOS, — 5 — 5 Cw
RFP4N06
#Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFL2NO05 RFL2N06
CHARACTERISTIC SYMBOL CONDITIONS RFP4NO5 REP4N06 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp Isp = 1A — 1.4 — 14 \
Reverse Recovery Time trr lF = 2A 100(typ.) 100(typ.) ns
die/d; = 5OA//.IS

*Pulse Test: Width < 300 us, Duty Cycle < 2%.
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RFL2N05, RFL2N0G, RFP4AN0S, RFPANOG
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Fig. 1 — Maximum operating areas for all types.
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temperature for all types.
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IR

5, RFIMSN50,

RFPSNGS,

N-Channel Enhancement-Mode
Power Field-Effect Transistors

3 A, 450 and 500 V
ros on: 3 Q

Features:

m SOA is power-dissipation limited
® Nanosecond switching speeds

® Linear transfer characteristics

® High input impedance

® Majority carrier device

The RFM3N45 and RFM3N50 and the RFP3N45 and
RFP3N50 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-
204MA steel package and the RFP-series types in the
JEDEC TO-220AB plastic package.

The RFM and RFP series were formerly RCA developmental
numbers TA9193 and TA9232, respectively.

REP3NS50

File Number 1384

S
92CS-3374|

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

RFP3N45
RFP3N50 GATE
' ] é DRAIN
DRAIN Pl
(FLANGE) ~™] Vo
O 1
|
L_!J___FEE/
BOTTOM VIEW
SOURCE
92CsS-37556
JEDEC TO-220AB
RFM3N45 DRAIN
RFM3N50 SOURCE (FLANGE)

GATE

92Cs-3780
JEDEC TO-204MA

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

RFM3N45 RFM3N50 RFP3N45 RFP3N50
DRAIN-SOURCE VOLTAGE ........... Voss 450 500 450 500 Vv
DRAIN-GATE VOLTAGE (Rgs=1MQ) ... Voer 450 500 450 500 \"
GATE-SOURCE VOLTAGE ............. Vas +20 Vv
DRAIN CURRENT, RMS Continuous ..... lo 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 0.48 W/°C
OPERATING AND STORAGE
TEMPERATURE .................. Ti, Tstg -55to +150 °C
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DFISRAS, RIFNISINS0, RI=PS

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

Na5, RFP3SN50

LIMITS
TEST RFM3N45 RFM3N50
CHARACTERISTIC SYMBOL CONDITIONS REP3N45 RFP3N50 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown Voltage BVbss lb=1mA 450 — 500 — \
Vas=0
Gate-Threshold Voltage Vas(th) Vas=Vbs 2 4 2 4 \
Ip=1 mA
Zero-Gate Voltage Drain Current loss Vps=360 V — 10 — —
Vps=400 V — — — 10
Tc=125°C LA
Vps=360 V — 50 — —
Vps=400 V — — — 50
Gate-Source Leakage Current lass Vas=120 V — 100 — 100 nA
Vps=0
Drain-Source On Voltage Vps(on)?@ Ib=1.5 A — 4.5 — 4.5
Ves=1 oV v
1b=3 A — 10.5 — 10.5
VGS=1 oV
Static Drain-Source On Resistance ros(on)@ lb=1.5A — 3 — 3 Q
Ves=10V
Forward Transconductance O1s® Vpos=10 V 1 — 1 — mho
' Ip=1.5 A
Input Capacitance Ciss Vbs=25 V — 600 — 600
Output Capacitance Coss Vas=0 V — 150 - — 150 pF
Reverse-Transfer Capacitance Crss f=0.1 MHz — 50 — 50
Turn-On Delay Time ta(on) Vpp=250 V 30(Typ)| 45 [30(Typ)| 45
Rise Time t, Ib=15A 40(Typ)| 60 [40(Typ)| 60 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50Q  [90(Typ)| 135 [90(Typ)| 135
Fall Time te Ves=10 V 50(Typ)| 75 |[50(Typ)| 75
Thermal Resistance Junction-to-Case Rauc RFM3N45, . 1.67 . 167
RFM3N50 ) ) oC/W
RFP3N45,
REP3N50 — 2.083 — 2.083
3 Pulsed: Pulse duration=300 us max., duty cycle=2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
CHARACTERISTIC SYMBOL | coNGITIONS R e raNey  |unNITs
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp Isp=1.5 A — 1.4 — 1.4 Vv
Reverse Recovery Time tor die /d[i—ﬁ)g\ Alus 800(typ) 800(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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RFEFM3N4S, RFMaN50, RFP3NAS, RFP3NS0
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RFLANTZ, RFLANTS

N-Channel Enhancement-Mode
Power Field-Effect Transistors

4 A, 120 and 150 V
ros(on): 0.45Q

Features:

a SOA is power-dissipation limited
w Nanosecond switching speeds

w Linear transfer characteristics

® High input impedance

8 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-39
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-SOURCEVOLTAGE ...ttt et eiiieeeaenns
DRAIN-GATE VOLTAGE (Ras=TMQ) ..ottt
GATE-SOURCE VOLTAGE ...ttt eieineieaa e

File Number 1462

S
92Cs -33741

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

GATE
DRAIN
SOURCE (CASE)
92Cs-37555
JEDEC TO-39
RFL4N12 RFL4N15
Voss 120 150 \"
Voaer 120 150 \'
Vas +20 +20 \'
..... lo 4 4 A
lom 15 15 A
Pr 8.33 8.33 W
0.0667 0.0667 w/°C
-55 to +150 -55to +150 °C
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T.)=25°C unless otherwise specified

LIMITS
CHARACTERISTIC SYMBOL TEST RFL4N12 RFL4N15 UNITS
CONDITIONS Min. Mait. Min. Max.
Drain-Source Breakdown Voltage BVpss lb=1 mA 120 — 150 - \"
VGS=0
Gate-Threshold Voltage Vas(th) Vas=Vbs 2 4 2 4 \
Ip=1 mA
Zero-Gate Voltage Drain Current lpss Vps=100 V — 1 — —
Vps=120 V — — —_ 1
Tc=125°C UA
Vos=100 V — 50 — —
Vos=120 V — — — 50
Gate-Source Leakage Current lass Vas=120 V — 100 — 100 nA
Vos=0
Drain-Source On Voltage Vps(on)® 1b=2 A — 0.8 — 0.8
Vas=10 Vv v
lo=4 A — 3 — 3
Vc;s=10 Vv
Static Drain-Source On Resistance ros(on)® 1o=2 A — 45 — 45 Q
Vas=10 V
Forward Transconductance grs? Vps=10 V 1.5 — 1.5 — mho
=2 A
Input Capacitance Ciss Vps=25 V — 650 — 650
Qutput Capacitance Coss Vgs=0V — 230 — 230 pF
Reverse-Transfer Capacitance Cres f=0.1MHz — 60 - — 60
Turn-On Delay Time ta(on) Vopo =75V 40(typ) | 60 |40(typ)| 60
Rise Time t Ip=2 A 165(typ)] 250 [165(typ)| 250 ns
Turn-Off Delay Time ta(0ff) Rgen=Rgs=50 Q  |90(typ 135 [90(typ)| 135
Fall Time te Ves=10V 90(typ) | 135 |90(typ)| 135
Thermal Resistance Junction-to-Case Raic RFL4N12, o
RFL4N15 — 15 — 15 C/W
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
TEST LIMITS
CHARACTERISTIC SYMBOL CONDITIONS RFL4N12 RFL4N15 UNITS
Min. Masx. Min. Masx.
Diode Forward Voltage Vsp @ Isp = 2A — 1.4 — 1.4 \
Reverse Recovery Time tor le = 4A 200(typ.) 200(typ.) ns
die/di = 100A/us

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

47



Dalle e
R
[ON=== e ESSEH] CASE TEMPERATURE(Tc )= 25°C
eSS =1 (CURVES MUST BE DERATED
S LINEARLY WITH INCREASE
Ip MAX.(CONTINUOUS) IN TEMPERATURE)
4
2 ShEEEE: HEiEEEE :
R A THHHH
l 0 1 11 1 Il 1
1o ORI
< e paEs oS
H B SN
~ 4 OPERATION IN THIS AREA 3570
s 1S LIMITED BY rosion v
w ==
3 == 2
T 2 = =
o = : H =) =t
= ‘}”“ I T ( ‘%{ P ‘ 1 e T i
ol == e sEzEman
e it e e e e i3 H
4 EH
Vpss( MAX) = 120 (RFL4NI2) £
2 = Vpssl =150(RFL4NI5) = £ae fiES
‘ e e e e
: : ] {4 t
ool £ SR 2 o e S
1 2 2 4 6 8|00 2 4 6 800
D
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V
92CM-36486R1
Fig. 1 - Maximum safe operating areas for all types.
Ves= Vos
w Ip=1mA
2 HF
= 5 H
1 S 12
£ s &
s 2
2 g
§° =& : ;
2 A amssas ‘ .
6 S 35l !
3 T o T
;" 4 w T
o T 5 08¢
a I T
=
2 S o7]
Z
: 7
S0 100 150 -50 0 50 100 150
CASE TEMPERATURE (T¢ )—°C JUNCTION TEMPERATURE (Ty)—°C
92Cs-36487 92CS-34359
Fig. 2 - Power vs. temperature derating curve for all types. Fig. 3 - Typical normalized gate threshold voltage as a function
ToraA EEsssEsRusERREE of junction temperature for all types.
D* I 1T ] 1T 1
w = IRE S 1] IR
S |lesiY o H 20] Vg 110V ‘ :
E e PULSE TEST T
@ I < PULSE DURATION=80us £
& 3 ; T ~ | DUTY CYCLE<2% bl
T T N NS T < > 1
z T CHH I 215 2L
w T t T o ~
4 ! 1 = @
5 i <
2 S : z 2
N2 N EEES! = W &
o= + BaREwn] Z 10 «
S T 1. I T = Q
, 2 1 1 o <
z 8 ; feSaseica z <
o s I T < I
S i e o g '
iy} T H HHH w 9/
N " T % 5 N1/
3 Eas, ! H f I
: [ T ] ' Te =125°C
s HHT T 8 Jo TS
Z 11 1r1 T Tt IS NN 111
=50 0 50 100 150 HAHH To=-40°C
JUNCTION TEMPERATURE(TJ )-°C AT IAEENEEEE
92CS-34367RI 8 10

2 4 6
GATE -TO- SOURCE VOLTAGE (Vgg)-V
92CS-34360R!

Fig. 4 - Normalized drain-to-source on resistance as a func-
tion of junction temperature for all types. Fig. 5 - Typical transfer characteristics for all types.

48



150 T T T 10
BVpss
GATE
| SOURCE —8
VOLTAGE
112.5
2 Vop = Voss, RLZ37.58 \ vpp=vpss -6 £
3 r I (REF) = 0.46 mA 6%
= >
s Vgs = 10V >
(2] 12
o
> L 0.75 Vpsg 0.75 Vpgs Ha £
0.50 Vpgs 0.50 Vpss
0.25 Vpss 0.25 Vpsg
37.5
L -2
DRAIN SOURCE VOLTAGE
0 o
0!G (REA IG (REF)
I (ACT) I (ACT)

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

d

TIME — Microseconds
92C5-37651

rive.

Fig. 8

g VGS='° v
z PULSE TEST
T 07| PULSE DURATION=80us
= DUTY CYCLE < 2 %
o
vD.S 11 ﬁ'C
3 H e
v TN
Sos < TN’ o
Z ChS!
l;) =
EOA
[ ~25°C
go Tc 25’

3
g == Sasaan
Q2 1T
z S
go2 Te®
o
-
zo0.l
; ul
[=}

° € 8 10 12 14 6

DRAIN CURRENT (Ip)—A 92¢5-34738

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

Fig. 10 -

Vps* 10V } H
2 PULSE TEST T
£  |PULSE DURATION: 80,5 o
: DUTY CYCLE < 2 % TR a0
= 5 R <]
u HEN
g e K
£ 4 SN I »
2 &
5 3
[%2)
z
<<
o
E o2
g K
< a8
s E
A
o
'S

:
t
23
) 1 2 3 4 5
DRAIN CURRENT (Ip)—A
92CS-36488

Typical forward transconductance as a function of
drain current for all types. )

RFLANT2, RFLANTS

PULSE TEST
PULSE DURATION=80us
DUTY CLYLE< 2%
CASE TEMPERATURE (Tg)=25°C
R
15 [ iy
< RSN
[} V4 N2
o
H T
; (o]
‘&‘ Y
4
p=J
o 6 444
z £ T
g i H
o T
5v I
1T
T
T 4 Y
o 1 2 3 4 5 6 7 8 9

DRAIN - TO-SOURCE VOLTAGE (Vpg)—V
92CS-34362R!

Fig. 7 - Typical saturation characteristics for all types.

FREQUENCY (f)=0.1 MHz
1200 T

F
1

1000

®
o
o

CAPACITANCE (C)—pF
3
o

Cis
400
200
Coss
HT T Crss
[¢] 10 20 30 40 50 60 70
ORAIN—-TO—SOURCE VOLTAGE (Vpg) —V
92CS-36156

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

for all types.
370
___________ VD
500 TO SCOPE
MA— t L
= Vopn ~
T DD =
500 KELVIN sV
CONTACT

92Cs-37368

Fig. 11 - Switching Time Test Circuit.

49



50

RFEM5RP12, RFM5P15, RFP5P12, RFP5[15

P-Channel Enhancement-Mode

Power Field-Effect Transistors

5A, 120V — 150V
rps(on): 1Q

Features:

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

Majority carrier device

The RFM5P12 and RFM5P15and 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-
204MA 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.

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

*

File Number 1463

S

92Cs-36485

P-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

GATE

o

‘E-%

/l

SOURCE
92C€S-37556

RFP5P12
RFP5P15
il
DRAIN | P
(FLANGE) Pl
O i
I
b
BOTTOM VIEW
JEDEC TO-220AB
RFM5P12

RFM5P15 source

GATE

DRAIN
(FLANGE)

92Cs-3780I

JEDEC TO-204MA

RFM5P12 RFM5P15 RFP5P12  RFP5P15
DRAIN-SOURCE VOLTAGE ................. Voss -120 -150 -120 -150 \Y
DRAIN-GATE VOLTAGE (Rgs = 1MQ) ....... Vbar -120 -150 -120 -150 \Y
GATE-SOURCE VOLTAGE .................. Ves +20 \
DRAIN CURRENT RMS Continuous ......... lo 5 A
Pulsed .....oooviiviinnnn... Iom 15 A
POWER DISSIPATION .................out Pr
@ Tc =25°C 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; Tsyg -55 to +150 °C




RFM5P12, RFM5P15, RFPERP 12, RFP5P15

LIMITS
TEST RFM5P12 RFM5P15
CHARACTERISTIC SYMBOL UNITS
CONDITIONS RFP5P12 RFP5P15
Min. Max. Min. Max.
Drain-Source Breakdown Voltage BVopss lo =1 mA
-120 — -150 — Vv
VGS =0
Gate-Threshold Voltage V. Vas =V
g GSl(th) GS DS 2 4 2 4 Vv
lD =1 mA
Zero-Gate Voltage Drain Current loss Vos = -100 V — 1 —_ —
Vos = -120 V — — — 1
Tc=125°C UA
Vpbs =-100 V — 50 — —
Vos =-120V —_ —_ —_ 50
Gate-Source Leakage Current | Vgs = £20 V
u g GSS GS _ 100 _ 100 nA
VDs =0
Drain-Source On Voltage Vpsionm® lo=25A
g pstom ° — | 25| — | -25
v
o — -8 — -8
VGs =-10V
Static Drain-Source On Resistance roston” Ib=25A 1 1 a
Vgs =-10V
Forward Transconductance Ois” Vps =10V
0.75 — 0.75 — mho
Input Capacitance Ciss Vbs =25V — 700 — 700
Output Capacitance Coss Ves =0V — 300 — 300 pF
Reverse-Transfer Capacitance Crss f=10.1 MHz — 100 — 100
Turn-On Delay Time taiom Voo = 1/2 BVpss | 20(typ.) | 60 |20(typ.) | 60
Rise Time tr lb=25A 36(typ.)| 100 |36(typ.) | 100 ns
Turn-Off Delay Time tacotn 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,
REM5P15 — 1.67 — 1.67
: °C/W
RFP5P12,
— 2.083 — 2.083
RFP5P15
?Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFM5P12 RFM5P15
CHARACTERISTIC SYMBOL CONDITIONS RFP5P12 RFP5P15 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vso Isp = 2.5A — 14 — 1.4 \
Reverse Recovery Time te Ir = 4A 300(typ.) 300(typ.) ns
die/d; = 100A/us

*Pulse Test: Width < 300 us, Duty Cycle < 2%.
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RFM5P12, RFM5P15, RFP5P12, RFP5P15
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REMSP12, RFM5P15, REPSP12, RFP5P15
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RFMG6[08, RFMG6P10, RFP6P08, RFPGP10

P-Channel Enhancement-Mode
Power Field-Effect Transistors

6A,80V—100V
ros(on) = 0.6 Q

Features:

m SOA is power-dissipation limited
B Nanosecond switching speeds

m Linear transfer characteristics

m High input impedance

m Majority carrier device

File Number 1490

S
92Cs -36485

P-CHANNEL ENHANCEMENT MODE

TERMINAL DESI
RFP6POS SIGNATIONS

RFP6P10 GATE
il g DRAIN
. DRAIN | |
(FLANGE)
The RFM6P08 and RFM6P10 and the RFP6P08 and O : ! :E/
RFP6P10* are P-Channel enhancement-mode silicon-gate | —
power field-effect transistors designed for high-speed appli- ! l . /l
cations such as switching regulators, switching converters, BOTTOM VIEW
relay drivers, and drivers for high-power bipolar switching SOURCE
transistors. 92CS-37556
The RFM-Series types are supplied in the JEDEC TO- JEDEC TO-220AB
204MA 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. :imgﬁgg SOURCE (Ffmgé)
*The RFM and RFP series were formerly RCA developmental
numbers TA9406 and TA9407, respectively.
GATE
92Cs-3780I
JEDEC TO-204MA
MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25° C):
RFM6P08 RFM6P10 RFP6P08 RFP6P10
DRAIN-SOURCE VOLTAGE ........... Voss 80 100 80 100
DRAIN-GATE VOLTAGE (Rgs=1MQ) ... Voer 80 100 80 100
GATE-SOURCE VOLTAGE ............. Vas +20
DRAIN CURRENT, RMS Continuous ..... S lp 6
Pulsed .............. lom 20
POWER DISSIPATION @ T¢=25°C ....... Pr 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

Sr>r»<<<

S
(@)

W/



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

RFMGPOS, RFMBP10, REPEP0S, RFPER10

v LIMITS
TEST RFM6P08 RFM6P10
CHARACTERISTICS SYMBOL CONDITIONS RFP6P08 RFP6P10 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVoss lo=1 mA -80 — -100 — v
VGS=0
Gate Threshold Voltage Vas(th) Vas=Vos -2 -4 -2 -4 \
|D=1 mA
Zero Gate Voltage Drain Current Ibss Vps=-65 V — 1 — —
Vos‘—'-so \' —_ —_ —_ 1
Tc=125°C HA
Vps=-65V — 50 — —
Vps=-80 V — — — 50
Gate-Source Leakage Current lass Ves=1£20 V — 100 — 100 nA
VDS=0
Drain-Source On Voltage Vos(on)?® 10=3 A — -1.8 — -1.8
Ves=-10 V v
1o=6 A — -6 — -6
VGS:_10 \)
Static Drain-Source On Resistance ros(on)? 1b=3 A — 0.6 — 0.6 Q
VGs=-1O \'
Forward Transconductance Ots Vps=10 V 1 — 1 — mho
10=3 A
Input Capacitance Ciss Vps=25 V — 800 — 800
Output Capacitance Coss Ves=0V — 350 — 350 pF
Reverse Transfer Capacitance Crss f=0.1 MHz — 150 — 150
Turn-On Delay Time tq(on) Voo = 50 V 11(typ) 60 11(typ) 60
Rise Time te 10=3 A 48(typ) 100 48(typ) 100 ns
Turn-Off Delay Time tq(Off) Rgen=Rgs=50 Q 102(typ) 150 102(typ) 150
Fall Time 1 Vas=10V 70(typ) 100 70(typ) 100
Thermal Resistance Ré,c RFM6P08, — 1.67 — 1.67
Junction-to-Case RFM6P10 .
RFP6POS, - 2.083 — 2083 | C/W
RFP6P10
#Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFM6P08 RFM6P10
CHARACTERISTIC SYMBOL CONDITIONS RFP6P08 RFP6P10 UNITS
MIN. MAX.. MIN. MAX.
Diode Forward Voltage Vsp lsp=3 A — 1.4 — 1.4 Vv
. ||:=4 A
Reverse Recovery Time ter dir/d=50 Alus 150(typ) 150(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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RFMGP08, RFMGP10, RFPG6P08, RFRPGP10
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Fig. 3 — Typical normalized gate threshold voltage as a function
of junction temperature for all types.
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RFM6P0S, RFMBIP10, RFP6P06, RFPGP10
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RFMi8PO08, RFM8P10, RFP8P08, RFP8P10

P-Channel Enhancement-Mode
Power Field-Effect Transistors

8 A, -80V and -100 V
ros(on) = 0.4 Q

Features:

B SOA is power-dissipation limited
m Nanosecond switching speeds

B [inear transfer characteristics

B High input impedance

B Majority carrier device

File Number 1496

S
92CS -36485

P-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

RFP8P08
RFPSP10 GATE
1l . g _ DRAIN
(FLANGE) =] ! Il ,
Ol =
L A ———
The RFM8P08 and RFM8P10 and the RFP8P08 and aorfoml ViEw /
RFP8P10* are p-channel enhancement-mode silicon-gate SOURCE
power field-effect transistors designed for applications such 02CS-37556
as switching regulators, switching converters, motor driv-
ers, relay drivers, and drivers for high-power bipolar switch- JEDEC TO-220AB
ing transistors requiring high speed and low gate-drive
power. These types can be operated directly from inte-
grated circuits.
The RFM-t lied in the JEDEC TO-204MA steel RFMBP08 5o pce ANGE
ypes are supplied in the stee REMBP10 (FLANGE)
package and the RFP-types in the JEDEC TO-220AB plas-
tic package.
*The RFM and RFP series were formerly RCA developmental
numbers TA9410 and TA9411, respectively. GATE
92Cs-3780!1
JEDEC TO-204MA
MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25° C):
RFM8PO08 RFM8P10 RFP8P08 RFP8P10
DRAIN-SOURCE VOLTAGE ............ Voss -80 -100 -80 -100 \
DRAIN-GATE VOLTAGE (Rgs=1MQ) .... Voer -80 -100 -80 -100 Vv
GATE-SOURCE VOLTAGE ............. Ves +20 Vv
DRAIN CURRENT, RMS Continuous ...... Io 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




RIEMBPOS, FFMBP10, REPSPOS, REPSPIE
ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25° C unless otherwise specified.
LIMITS
TEST RFM8PO08 RFM8P10
CHARACTERISTICS SYMBOL CONDITIONS RFP8P08 RFP8P10 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVopss Ib=1 mA -80 — -100 — Vv
Vags=0
Gate Threshold Voltage Vas(th) Ves=Vops -2 -4 -2 -4 Vv
ID:1 mA
Zero Gate Voltage Drain Current lpss Vps=-65V — 1 - —
Vps=-80 V — — — 1
Te=125°C UA
Vps=-65V — 50 — —
Vps=-80 V — — — 50
Gate-Source Leakage Current lass Ves=£20 V — 100 — 100 nA
Vps=0
Drain-Source On Voltage Vps(on)? lo=4 A — -1.6 — -1.6
VGS='10 Vv V
10=8 A — -4.0 — -4.0
VGS:'10 \
Static Drain-Source On Resistance ros(on)? =4 A — 4 — 4 Q
Vaes=-10 Vv
Forward Transconductance Ors” Vos=-10V 2 — 2 — mho
lo=4 A
Input Capacitance Ciss Vps=25 V — 1500 — 1500
Output Capacitance Coss Vas=0V — 700 — 700 pF
Reverse Transfer Capacitance Crss f=0.1 MHz — 240 — 240
Turn-On Delay Time ta(on) Voo = 50 V 18(typ) 60 18(typ) 60
Rise Time t, 1o=4 A 70(typ) 150 70(typ) 150 ns
Turn-Off Delay Time tq(Off) Rgen=Rgs=50 Q 166(typ) 275 166(typ) 275
Fall Time te Vgs=-10 V 94(typ) 175 94(typ) 175
Thermal Resistance Ré,c RFM8PQ8, — 1.25 — 1.25
Junction-to-Case RFM8P08 .
RFP8P10, - 167 - 167 | CW
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 — 1.4 — 1.4 \'
Reverse Recovery Time ter lr = 4A 200(typ.) 200(typ.) ns
die/dt = 100A/us

*Pulse Test: Width < 300 us, Duty Cycle < 2%.
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RFM8P08, RFM&P10, RFP8P0S, RFP8P10
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REMBPOS, REFMSP10, R

FPBP0S, RFPSPI0
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RFMBGN18, RFM8N20, RFP8N18, RFPGN20 File Number 1447

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 S

® Linear transfer characteristics 92¢3-33741
m High input impedance
m Majority carrier device N-Channel Enhancement Mode
RFPSN18 TERMINAL DESIGNATIONS
RFP8N20 GATE
bl DRAIN
(FLANGE) — I
0ol
O 1
The RFM8N18 and RFM8N20 and the RFP8N18 and o A —————
RFP8N20* are n-channel enhancement-mode silicon-gate b /
power field-effect transistors designed for applications BOTTOM VIEW
such as switching regulators, switching converters, motor SOURCE
drivers, relay drivers, and drivers for high-power bipolar 92C5-37556
switching transistors requiring high speed and low gate- JEDEC TO-220AB
drive power. These types can be operated directly from
integrated circuits.
The RFM-types are supplied in the JEDEC TO-204MA steel RFMSN18 ORAIN
package and the RFP-typesinthe JEDEC TO-220AB plastic RFM8N20 SOURCE (FLANGE)
package.
*The RFM and RFP series were formerly RCA developmental
numbers TAS291 and TA9292, respectively.
GATE 92Cs-3780I
JEDEC TO-204MA
MAXIMUM RATINGS, Absolute-Maximum Values (T.=25°C):
RFM8N18 RFMB8N20 RFP8N18 RFP8N20
DRAIN-SOURCE VOLTAGE ................. Voss 180 200 180 200 \
DRAIN-GATE VOLTAGE (Rgs = 1MQ) ....... Voar 180 200 180 200 \
GATE-SOURCE VOLTAGE.................. Vas +20 \"
DRAIN CURRENT RMS Continuous ......... lo 8 A
Pulsed ..........ccovvvnn... lom 20 A
POWER DISSIPATION ...... ..o,
@ Tc=25°C Pr 75 75 60 60 W
Derate above T¢c = 25°C 0.6 0.6 0.48 0.48 W/°C

OPERATING AND STORAGE TEMPERATURE T; Tsy -55 to +150 °C



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

RFM8N18, RFM8N20, RFIPEN18, RFP8N20

LIMITS
RFM8N18 RFM8N20
TEST RFP8N18 RFP8N20
CHARACTERISTICS SYMBOL CONDITIONS MIN. | MAX.[ MIN. | MAX. | UNITS
Ib=1mA
Drain-Source Breakdown Voltage BVoss DV _n; 180 — 200 — \Y
GS —
Vas = Vos
Gate Threshold Voltage Vasith 2 4 2 4 v
lo=1mA
Vos - 145 V -_ 1 - -
Zero Gate Voltage Drain Current Vos = 160 V — — — !
lbss Te =125°C uA
Vos = 145 V —_ 50 -_ —_—
Vps = 160 V — — — 50
=+
Gate-Source Leakage Current less Ves =20V — 100 — 100 nA
VDs =0
vID =_‘: (';\ v — 20| = | 20
Drain-Source On Voltage Vbs(on)® Ts — v
b=
— 5. — 5.5
VGS =10 \ S
ic Drain- istan lo=4A
Static Drain-Source On Resistance ros(on)° D _ 05 _ 05 Q
Vegs =10V
Vps =10V
Forward Transconductance grs” :)S_ 4A 1.5 - 1.5 — mho
b=
Input Capacitance Ciss Vos =25V — 750 — 750
Output Capacitance Coss Vas =0V — 250 — 250 pF
Reverse Transfer Capacitance Crss f=0.1MHz — 70 — 70
Turn-On Delay Time ta(on) Vpp = 100 V 30(typ.) | 45 |30(typ.)| 45
Rise Time t, Ib=4A 100(typ.)| 150 |100(typ.)| 150 ns
Turn-Off Delay Time ta(off) Rgen = Rgs = 50 Qf 90(typ.) | 135 [90(typ.)| 135
Fall Time t Ves =10V 70(typ.) | 105 | 70(typ.)| 105
Thermal Resista TRII::':\A/?B':; — 167 — 167
Jeunétion-tgs-C::: ROJC RFP8N18 "W
’ —_ 2.083 — 2.083
RFP8N20
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RFMBN18, RFM8N20, RFP8N18, RFP8N20
ELECTRICAL CHARACTERISTICS (cont'd)
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

’ LIMITS
TEST RFM8N18 RFM8N20
CHARACTERISTIC SYMBOL UNITS
o CONDITIONS RFP8N18 RFP8N20
Min. Max. Min. Max.
Diode Forward Voltage Vsp? Isp = 4A — 1.4 — 1.4 Vi
Reverse Recovery Time ter IF = 4A 225(typ.) 225(typ.) ns
d|F/dt = 100A/,US
®*Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
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Fig. 1 — Maximum safe operating areas for all types.
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of junction temperature for all types.
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“MIBSN20, REPENTS, RFP3N20
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RFM8N18, RFM8N20, RFP8N18, RFPSN20
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File Number 1493

N-Channel Enhancement-Mode
Power Field-Effect Transistors

10 A, 450V - 500V
ros(on) = 0.85Q

Features:

B SOA is power-dissipation limited
B Nanosecond switching speeds

W [inear transfer characteristics

B High input impedance

B Majority carrier device

The RFK10N45 and RFK10N50* 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 RFK10N45 and RFK10N50 types were formerly RCA
developmental numbers TA9189A and TA9189B, respectively.

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

DRAIN-SOURCE VOLTAGE ...\ttt iiiiie et iieie e Voss
DRAIN-GATE VOLTAGE, Rgs=1MQ ..o Voar
GATE-SOURCE VOLTAGE ... ittt iie e ciiieeee e Vas
DRAIN CURRENT, RMS ContinuouSs  .......iiii i, ()

Pulsed ... e lom
POWER DISSIPATION @ Tc=25°C .. itiiiiieieeeeeeeaeeeaeannnns Pr

Derate above T¢=25°C

OPERATING AND STORAGE TEMPERATURE .................. Ti, Tsig

RFICTIONAS, RFKTONSO

S
92CS-3374|

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

DRAIN

SOURCE (FLANGE)

GATE

92Cs-3780I

JEDEC TO-204AE

RFK10N45 RFK10N50

450 500 \
450 500 \
+20 . \

10 _— A

20 A

150 _— W

1.2 N——— 7 o]
-55to+150 —_________ °C
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RFK10N45, RFKT10NS0

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

LIMITS
TEST
CHARACTERISTICS SYMBOL CONDITIONS RFK10N45 RFK10N50 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVoss lo=1 mA 450 — 500 — \
Vas=0
Gate Threshold Voltage Ves(th) Vas=Vbs 2 4 2 4 \Y
ID:1 mA
Zero Gate Voltage Drain Current loss Vps=360 V — 10 — —
Vps=400 V — — — 10
Te=125°C LA
Vos:360 Y —_ 50 —_ —_
VDs=4OO Y —_ — —_ 50
Gate-Source Leakage Current lass Ves=120 V —_ 100 — 100 nA
VDs=O
Drain-Source On Voltage Vps(on)? 10=5A — 4.25 - 4.25
VGs=1O Y v
Ib=10 A — 10 — 10
Ves=10 V
Static Drain-Source On Resistance ros(on)?® 10=5 A — 0.85 — 0.85 Q
VGs=10 Vv
Forward Transconductance Ors” Vps=10 V 5 — 5 —_ mho
'D:5 A
Input Capacitance Ciss Vps=25V — 3000 — 3000
Output Capacitance Coss Vaes=0 V — 600 — 600 pF
Reverse Transfer Capacitance Crss f=0.1 MHz — 200 — 200
Turn-On Delay Time ta(on) Voo = 0.5 BVpss | 26(typ) 60 26(typ) 60
Rise Time t, Ip=5 A 50(typ) 100 50(typ) 100 ns
Turn-Off Delay Time tq(off) Rgen=Rgs=50 Q 525(typ) 900 525(typ) 900
Fall Time t Vgs=10 V 105(typ) 180 105(typ) 180
Thermal Resistance R6.c RFK10N45,
Junction-to-Case RFK10N50 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 RFK10N45 RFK10N50 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp Isp = 5A — 1.4 — 1.4 \Y
Reverse Recovery Time ter le = 4A 950(typ.) 950(typ.) ns
die/d; = 100A/us

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



RFEKTONAS, RFKTONSO
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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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RFK10N45, RFK10N50
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File Number 1445

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

ros(on): 0.3 Q

Features:

m SOA is power-dissipation limited
® 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.

RFMTONT2, RFMT0NT5,

S
92C3-33741

N-Channel Enhancement Mode

TERMINAL DESIGNATIONS

RFP10N12
RFP10N15 GATE
| T DRAIN
DRAIN | L
(FLANGE) U
O 1 ‘
| T
Ly 7
BOTTOM VIEW
SOURCE

92CS-37556

JEDEC TO-220AB

The RFM-types are supplied in the JEDEC TO-204MA steel RFM10N12
package and the RFP-typesin the JEDEC TO-220AB plastic RFM10N15 DRAIN
package_ SOURCE (FLANGE)
*The RFM and RFP series were formerly RCA developmental
numbers TA9192 and TA9212, respectively.
CGATE 92Cs-3780!
JEDEC TO-204MA
MAXIMUM RATINGS, Absolute-Maximum Values (T¢c=25° C):
RFM10N12 RFM10N15 RFP10N12 RFP10N15
DRAIN-SOURCE VOLTAGE ........... Voss 120 150 120 150
DRAIN-GATE VOLTAGE (Rgs=1MQ) ... Voer 120 150 120 150
GATE-SOURCE VOLTAGE ............. Vas +20
DRAIN CURRENT, RMS Continuous ..... Ip 10
Pulsed .............. lom 25

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

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

TEMPERATURE .................. Ti, Tsig -55to +150

RFPIONT2, RFP10N15

Srr<<<

W/°C
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RFM10NT2, RFMT0N15, RFP10N12, RFP10N15

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

LIMITS
RFM10N12 RFM10N15
TEST RFP10N12 RFP10N15
CHARACTERISTICS SYMBOL CONDITIONS MIN. | MAX.| MIN. | MAX.| UNITS
Drain-Source Breakdown Voltage BVoss '°V= 1_":;\ 120 — 150 - Vv
GS —
Ves = Vs
Gate Threshold Voltage Vasitn 2 4 2 4 \Y
lo =2 mA
Vps = 100 V — 1 — _
Zero Gate Voltage Drain Current Vos = 120 V — _ _ !
loss Tc = 125°C ,UA
Vos =100 V — 50 — —
Vps = 120 V — — — 50
=+
Gate-Source Leakage Current lass Ves = 20V — 100 — 100 nA
VDS =0
le B 51 OA y — |15 — | 15
Drain-Source On Voltage Vobs(on)® Ss — \Y;
ID =10 A
— 4 — 4
Vaes =10 V
. - : —5A
Static Drain-Source On Resistance ros(on)® lb=5 i 03 i 03 Q
Vas =10V
=10V
Forward Transconductance g Vos 2 — 2 — mho
lD =5A
Input Capacitance Ciss Vps=25 V — 650 — 650
Output Capacitance Coss Vas =0V — 230 — 230 pF
Reverse Transfer Capacitance Cirss f=0.1 MHz — 60 — 60
Turn-On Delay Time ta(on) Voo=75V 40(typ.)| 60 | 40(typ.)| 60
Rise Time t, Io=5A 165(typ.)] 250 |165(typ.)| 250 ns
Turn-Off Delay Time tq(Off) Rgen = Rgs = 50 QO | 90(typ.)| 135 | 90(typ.)| 135
Fall Time ts Ves =10V 90(typ.) | 135 | 90(typ.)| 135
Thermal Resist immi e e
ma i
Je ncti net C?ZC: REJC RFP10N12 ew
unction-to-t-as ' — |2083| — |2083
RFP10N15
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®Pulsed: Pulse duration = 300 us max., duty cycle = 2%.




FEMTONT2, REMAONTS, REPTONT2, REPTONTS

ELECTRICAL CHARACTERIST!CS (cont'd)
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

LIMITS
TEST RFM10N12 RFM10N15
CHARACTERISTIC YMBOL
SYMBO CONDITIONS RFP10N12 REP1ON15 | UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp? 1sp=5 A — 1.4 — 1.4 Vv
Reverse Recovery Time t =4 A (
y r die/d=100 A/us 200(typ) 200(typ) ns
2 Pulse Test: Width < 300 us, Duty Cycle < 2%.
8| CASE TEMPERATURE (Tg)=25 °C
6| (CURVES MUST BE DERATED
LINEARLY WITH INCREASE IN
4 TEMPERATURE)
it
2 il
Bl :
Iy MAX.(CONTINUOSY
D10 e
) i
o b
s}
[
z
w i {1
g OPERATION IN
3 AREA IS LIMITED
é BY ros (on) i
< : B S
o + S
o | " N BERESIN
8i: : | 1;1 f‘ i i
6 i NG t
: Hii :
I i
: ' l : lj : 2
2| Vpss(MAX.)=120V (RFMIONI2,RFPIONI2)
Vpss (MAX.)= 150V (RFMIONIS, RFPIONI5) Bl
0.l e At 5
2 4 6 8 2 4 6 8 2 4 6 8
| 10 100 1000
DRAIN-TO-SOURCE VOLTAGE (Vpg) —V
92CS-36157R|
Fig. 1 — Maximum safe operating areas for all types.
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Fig. 2 — Power vs. temperature derating curve for all types.

of junction temperature for all types.

Fig. 3 — Typical normalized gate threshold voltage as a function
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RFMITONT2, RFM10N15, RFP10N12, RFP10N15

Fig. 4 - Normalized drain-to-source on resistance to junction tem-
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Fig. 6 - Normalized switching waveforms for constantgate-current

Fig. 8 - Typical drain-to-source on resistance as a function drain
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Fig. 5 — Typical transfer characteristics for all types.
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Fig. 7 — Typical saturation characteristics for all types.
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Fig. 9 — Capacitance as a function of drain-to-source voltage for
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RFMIONT2, RFMTON5, RFPIONT2, RFPIONTS

Vgs=loV 150
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Fig. 10 - Typical forward transconductance as a function of Fig. 11 — Switching Time Test Circuit

drain current for all types.
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RFM12N08, RFM12N10, RFP12N08, RFP12N10

N-Channel Enhancement-Mode
Power Field-Effect Transistors

12 A, 80 and 100 V
ros om: 0.2 Q

Features:

m SOA is power-dissipation limited
m Nanosecond switching speeds

m Linear transfer characteristics

= High input impedance

m Majority carrier device

File Number 1386

S
92CS-33741

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

RFP12N08
RFP12N10 GATE
' I % DRAIN
(F?.'ZalgE)_'. O 'I : — 5
The RFM12N08 and RFM12N10 and the RFP12N08 and '. : Y
RFP12N10 are n-channel enhancement-mode silicon-gate L //
power field-effect transistors designed for applications BOTTOM VIEW
such as switching regulators, switching converters, motor SOURCE
drivers, relay drivers, and drivers for high-power bipolar 92Cs-37556
switching transistors requiring high speed and low gate- JEDEC TO-220AB
drive power. These types can be operated directly from
integrated circuits.
The RFM-series types are supplied in the JEDEC TO- :imgmg DRAIN
204MA steel package and the RFP-series types in the SOURCE (FLANGE)
JEDEC TO-220AB plastic package.
The RFM and RFP series were formerly RCA developmental
numbers TA9284 and TA9285.
GATE 92Cs-3780!
JEDEC TO-204MA
MAXIMUM RATINGS, Absolute-Maximum Values (T¢c=25° C):
RFM12N08 RFM12N10 RFP12NO08 RFP12N10
DRAIN-SOURCE VOLTAGE ........... Vbss 80 100 80 100 \
DRAIN-GATE VOLTAGE (Rgs=1 MQ) ... Vogr 80 100 80 100 \
GATE-SOURCE VOLTAGE ............. Vas +20 \
DRAIN CURRENT, RMS Continuous ..... Io 12 A
Pulsed .............. lom 30 s A
POWER DISSIPATION @ T¢=25°C ....... P+ 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 -55to +150 °C




RFEMI12N08, RFM12M10, RFP12N08, RFP12NT0

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 Io=1 mA 80 — 100 — \"
VGS=0
Gate-Threshold Voltage Vas(th) Ves=Vos 2 4 2 4 \Y
|D=1 mA
Zero-Gate Voltage Drain Current lpss Vps=65 V — 1 — —
Vns=80 \% e —_ —_ 1
Tc=125°C UA
Vos=65 \% _ 50 _ _—
Vps=80 V — — — 50
Gate-Source Leakage Current lass Vgs=120 V — 100 — 100 nA
Vos=0
Drain-Source On Voltage Vos(on)? 1b=6 A - 1.2 - 1.2
Vc;s=1 oV v
Ib=12 A — 3.3 — 3.3
VGs=1 oV
Static Drain-Source On Resistance ros(on)@ Io=6 A — 0.2 — 0.2 Q
VGS=10 \
Forward Transconductance grs? Vos=10V 2 —_ 2 — mho
|D=6 A
Input Capacitance Ciss Vps=25V — 650 — 650
Output Capacitance Coss Vgs=0V — 300 = 300 pF
Reverse-Transfer Capacitance Crss f=0.1 MHz — 100 — 100
Turn-On Delay Time ta(on) Vop=50 V 45(Typ)] 70 |45(Typ)] 70
Rise Time t, Ip=6 A 250(Typ)| 375 [250(Typ)| 375
Turn-Off Delay Time ta(off) Reen=Rgs=50 Q  [85(Typ)| 130 [85(Typ)| 130 | "°
Fall Time te Ves=10 V 100(Typ)| 150 [100(Typ)| 150
Thermal Resistance Junction-to-Case Rguc RFM12N08,
— 1.67 — 1.67
RFM12N10 °C/W
RFP12N08,
RFP12N10 — 2.083 — 2.083
8pylsed: Pulse duration=300 us max., duty cycle=2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp Isp=6 A — 1.4 — 1.4 \
Reverse Recovery Time t die/ d(fﬁ)é Alus 150(typ) 150(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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RFM12N08, RFVM12NT10, RFP12N08, RFP12N10

1UD | CASE TEMPERATURE(T¢ )= 25°C
(CURVES MUST BE DERATED
6| 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

for all types.
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Fig. 3 - Typical normalized gate threshold voltage as a function
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Fig. 5 - Typical transfer characteristics for all types.
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Fig. 7 - Typical saturation characteristics for all types.
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RFM12P08, RFM12P10, RFP12P08, RFP12P10

P-Channel Enhancement-Mode

Power Field-Effect Transistors

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

Features:

B SOA is power-dissipation limited
B Nanosecond switching speeds

B [inear transfer characteristics

B High input impedance

B Majority carrier device

The RFM12P08 and RFM12P10 and the RFP12P08 and
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

S
92Cs -36485

P-CHANNEL ENHANCEMENT

RFP12P08
RFP12P10

DRAIN |
(FLANGE) O
BOTTOM VIEW /

MODE

TERMINAL DESIGNATIONS

GATE
DRAIN

T

SOURCE

9
JEDEC TO-220AB

2CS-37556

power. These types can be operated directly from inte- RFM12P08

grated circuits. RFM12P10

The RFM-types are supplied in the JEDEC TO-204MA steel SOURCE (Fff,ﬁ‘(';é,

package and the RFP-types in the JEDEC TO-220AB plas-

tic package.

*The RFM and RFP series were formerly RCA developmental

numbers TA9410 and TA9411, respectively. GATE

92Cs-37801
JEDEC TO-204MA
MAXIMUM RATINGS, Absolute-Maximum Values (T¢c=25° C):
RFM12P08 RFM12P10 RFP12P08 RFP12P10
DRAIN-SOURCE VOLTAGE ........... Vbss -80 -100 -80 -100
DRAIN-GATE VOLTAGE (Rgs=1MQ) .... Vocr -80 -100 -80 -100
GATE-SOURCE VOLTAGE ............. Vas +20
DRAIN CURRENT, RMS Continuous ...... lo 12
Pulsed .............. lom 30

POWER DISSIPATION @ T¢=25°C ....... Pr 100 100 75 75

Derate above T¢=25°C 0.8 0.8 0.6 0.6
OPERATING AND STORAGE

TEMPERATURE .................. T Te -55to +150

File Number 1495

SErr<<<

W/°C



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

REMI2P08, REM12D10, REPIAP0S, REPI2P10

LIMITS
TEST RFM12P08 RFM12P10
CHARACTERISTICS SYMBOL CONDITIONS RFP12P08 RFP12P10 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVoss Ib=1 mA -80 — -100 - Vv
V(;s=0
Gate Threshold Voltage VGs(th) Ves=Vbs -2 -4 -2 -4 \Y
|D=1 mA
Zero Gate Voltage Drain Current loss Vps=-65V - — 1 — —
Vos=-80 \' —_ —_ —_ 1
Tc=125°C LA
Vps=-65 V — 50 — —
Vps=-80 V — — — 50
Gate-Source Leakage Current lass Ves=+20 V — 100 — 100 nA
Vos=0
Drain-Source On Voltage Vos(on)® Ip=6 A — -1.8 — -1.8
V(;s=—1 oV V]
Ip=12 A — -4.8 — -4.8
VGS:"10 V
Static Drain-Source On Resistance ros(on)? 1b=6 A — .3 — 3 Q
Ves=-10V
Forward Transconductance gss” Vos=-10 V 2 — 2 — mho
=6 A
Input Capacitance Ciss Vps=-25V — 1500 — 1500
Output Capacitance Coss Vaes=0V — 700 — 700 pF
Reverse Transfer Capacitance Crss f=0.1 MHz — 240 — 240
Turn-On Delay Time ta(0On) Vpp=50 V 18(typ) 60 18(typ) 60
Rise Time t, Io=6 A 90(typ) 175 90(typ) 175 ns
Turn-Off Delay Time tq(off) Rgen=Rgs=50 Q 144(typ) 275 144(typ) 275
Fall Time t Ves=-10 V 94(typ) 175 94(typ) 175
Thermal Resistance Ré,c RFM12P08, — 1.25 — 1.25
Junction-to-Case RFM12P10 o
RFP12P08, — 1.67 — 167 | (/W
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 Vsp Isp=6 A — 1.4 — 1.4 Vv
. le=4 A
Reverse Recovery Time ter die/dee100 Als 200(typ) 200(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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RFM12P08, RFM12P10, RFP12RP08, RFP12P10
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RFMI12P08, RFM12210, RFP12P
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RFM12N18, RFM12N20, RFP12N18, RFP12N20

N-Channel Enhancement-Mode
Power Field-Effect Transistors

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

Features:

m SOA is power-dissipation limited
m Nanosecond switching speeds

m Linear transfer characteristics

= High input impedance

m Majority carrier device

S

File Number 1461

92CS-33741

TERMINAL DESIGNATIONS

RFP12N18
RFP12N20

DRAIN

(FLANGE) ~™] O

The RFM12N18 and RFM12N20 and the RFP12N18 and
RFP12N20* 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

I
|
|
|
|
1

BOTTOM VIEW

SOURCE

92Cs

JEDEC TO-220AB

integrated circuits. RFM12N18
Lo RFM12N20
The RFM-types are supplied in the JEDEC TO-204MA steel SOURCE
package and the RFP-types in the JEDEC TO-220AB plastic
package.
*The RFM and RFP series were formerly RCA developmental
numbers TA9293 and TA9294, respectively.
MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25° C):
RFM12N18 RFM12N20
DRAIN-SOURCE VOLTAGE ........... Voss 180 200
DRAIN-GATE VOLTAGE (Res=1MQ) .. Voer 180 200
GATE-SOURCE VOLTAGE............. Vas +20
DRAIN CURRENT
RMS Continuous....... .............. lo 12
Pulsed .......ccooviiii i, lom 30
POWER DISSIPATION
@Tc=25°C i Pr 100 100
Derate above T¢c=25°C 0.8 0.8
OPERATING AND STORAGE
TEMPERATURE ......... .. e Ti, Tsyg -55 to +150

GATE

DRAIN
(FLANGE)

92Cs-3780!

JEDEC TO-204MA

N-CHANNEL ENHANCEMENT MODE

-37556

RFP12N18 RFP12N20
180 200
180 200
75 75
0.6 0.6

W/°C

°C



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

112120, REFP12N18, REP12N20

LIMITS
TEST RFM12N18 RFM12N20
CHARACTERISTIC SYMBOL CONDITIONS RFP12N18 RFP12N20 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown Voltage BVoss lo=1 mA 180 — 200 — \
VG5=O
Gate-Threshold Voltage Vas(th) Vas=Vbs 2 4 2 4 \Y
1o0=1 mA
Zero-Gate Voltage Drain Current loss Vps=145V — 1 — —
Vos=160 Vv —_ - - 1
Tc=125°C UA
Vps=145V — 50 — —
Vos=160 V — — — 50
Gate-Source Leakage Current lass Vaes=120V — 100 - 100 nA
Vos-‘-o
Drain-Source On Voltage Vps(on)® 10=6 A — 1.5 — 1.5
" Ves=10 Vv v
Ib=12 A — 3.6 — 3.6
VGS=1O Y
Static Drain-Source On Resistance ros(on)® 1o=6 A — 0.25 — 0.25 0
Vss'—‘10 Vv
Forward Transconductance Ote? Vps=10 V 4 - 4 — mho
10=6 A
Input Capacitance Ciss Vos=25V — 1250 — 1250
Output Capacitance Coss Vas=0V — 425 — 425 pF
Reverse-Transfer Capacitance Crss f=1 MHz — 125 — 125
Turn-On Delay Time ta(on) Vpp=100 V 35(typ) 50 |35(typ)| 50
Rise Time te 10=6 A 130(typ)| 200 [130(typ)| 200 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=56 Q  [120(typ)| 180 [120(typ)| 180
Fall Time t Vas=10V 105(typ)| 160 [105(typ)| 160
Thermal Resistance Junction-to-Case Rauc RFM12N18,
— 1.25 — 1.25
RFM12N20 oC/W
RFP12N18, _ 1.67 . 167
RFP12N20
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp @ 1sp=6 A — 1.4 — 1.4 Vv
Reverse Recovery Time tr A/ d';%g‘ Alus 325(typ) 325(typ) ns

apyised: Pulse duration=300 us max., duty cycle=2%.
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RFMI2N18, RFM12N20, RFP12N 18, RFP12N20
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RFM15N05, RFM15N06, RFP15N05, RFP15N06

File Number 1478

N-Channel Enhancement-Mode

Power Field-Effect Transistors

15 A, 50 and 60 V
ros(on): 0.15 Q

Features:

m SOA is power-dissipation limited
m Nanosecond switching speeds

w [inear transfer characteristics

® High input impedance

m Majority carrier device

S
92Cs-33741

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS
RFP15N05
RFP15N06 GATE
il DRAIN
e~ 1!
ORN
The RFM15N05 and RFM15N06 and the RFP15N05 and { |
RFP15N06* are n-channel enhancement-mode silicon-gate aonbm' VIEW /
power field-eifect transistors designed for applications SOURCE
such as switching regulators, switching converters, motor 0265-37556
drivers, relay drivers, and drivers for high-power bipolar
switching transistors requiring high speed and low gate- JEDEC TO-220AB
drive power. These types can be operated directly from RFM15N05
integrated circuits. RFM15N06 oRAIN
The RFM-series types are supplied in the JEDEC TO- SOURCE (FLANGE)
204MA steel package and the RFP-series types in the
JEDEC TO-220AB plastic package. ®
®
*The RFM and RFP series were formerly RCA developmental
numbers TA9382 and TA9383, respectively. GATE
92Cs-3780!
JEDEC TO-204MA
MAXIMUM RATINGS, Absolute-Maximum Values (T¢c=25° C):
RFM15N05 RFM15N06 RFP15N05 RFP15N06
DRAIN-SOURCE VOLTAGE ........... Vbss 50 60 50 60 Vv
DRAIN-GATE VOLTAGE (Rgs=1MQ) ... Vogr 50 60 50 60 \"
GATE-SOURCE VOLTAGE ............. Vas +20 \
DRAIN CURRENT, RMS Continuous ..... lo 15 A
Pulsed .............. lom 40 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 .........ccoue.... T, Tste -55 to +150 °C



RFM15N0S, RFM15N0G, HFP'&EN@& RFP15N06

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

LIMITS
TEST RFM15N05 RFM15N06
CHARACTERISTIC SYMBOL CONDITIONS RFP15N05 RFP15N06 UNITS
Min. Max. Min. Max.
Drain-Source Breakdown Voltage BVoss lo=1 mA 50 — 60 — \Y
Vas=0
Gate-Threshold Voltage Vas(th) Vaes=Vps 2 4 2 4 %
|D=‘1 mA
Zero-Gate Voltage Drain Current loss Vos=40 V — 1 — —
Vbs=50 V — — — 1
Tc=125°C UA
Vps=40 V —_ 50 — —
Vos=50 VvV -_ -_ _— 50
Gate-Source Leakage Current lass Ves=120 V — 100 — 100 nA
Vps=0
Drain-Source On Voltage Vps(on)? 10=7.5 A — 1.125 — 1.125
Vgs=10 V N
Ip=15 A — 2.5 — 2.5
Ves=10 V
Static Drain-Source On Resistance ros(on)? Ib=7.5 A — 0.15 — 0.15 Q
VGs=1O \%
Forward Transconductance Ors? Vps=10 V 2 — 2 — mho
10=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=0.1 MHz — 180 — 180
Turn-On Delay Time ta(on) Voo=30 V 16(typ) 40 16(typ) 40
Rise Time tr I0=7.5 A 100(typ)| 175 [00(typ)| 175
Turn-Off Delay Time ta(off) Reen=Rgs=50 Q  |72(typ) | 175 |72(typ)| 175 | "°
Fall Time 1 Vaes=10 V 66(typ) | 140 |66(typ)| 140
Thermal Resistance Junction-to-Case Rac RFM15NO05,
— 1.67 — 1.67
RFM15N06 °C/W
RFP15NO05,
RFP15N06 — 2.083 — 2.083
apyuised: Pulse duration=300 us max., duty cycle=2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp 1sp=7.5 A — 1.4 — 1.4 \
Reverse Recovery Time tee die /d';%g‘ Alus 100 (typ) 100(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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RFMI15N05, RFM15N06, RFP15N05, RFP15N06
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LINEARLY WITH INCREASE
IN TEMPERATURE)

o @

Ip (MAX) CONTINUOUS =

1
mas s T
[ T
1

~

HHH
£

T

T 107 i aabt i 1
n i

5
i
e

@

s

T
T s

T
1

T

OPERATION IN fE 8 :
THIS AREA IS
LIMITED BY i
fos gl) i g

1t mae:
T THHT

i

I

L T

DRAIN CURRENT(Ip)—A

HH
33
H

Vpss (MAX) 60V RFMISNOB, RFPISNOG :
Vpss (MAX) 50V RFMISNOS, RFPISNOS

S22

HE
1T

i

i
T

T

T
t
e

T

pas s

i 1
f i t SR
Innl i 1l 1 1
6 89 2 4 6 8pg 2 4 6 Bgno
DRAIN-TO- SOURCE VOLTAGE (VDS)—V
92CM-36962R1

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

; Ves=Vos
w Ip=ImA
2
z 3
L 60 S 12
< HH FM15N05, : ]
z 50 XIRFM15 I % M
= wen
§ 4 T ! I T T Eé ]
8 1 i I 7 t w g
e AFPI5N0S T ! ‘ ! E‘i'n
g 30 RFP15NI N T 11 ! o o
o ! NS o _
% 20 - e 5 os
T <
T =
T &
10 R S o7
. ] I 1 z
R T
1T 1 1
o 50 100 150 -50 o 50 100 150
CASE TEMPERATURE (Tc)—°C JUNCTION TEMPERATURE(T\,)—'C
92CS-34364R2 92CS-34359
Fig. 2 - Power dissipation vs. case temperature derating curve Fig. 3 - Typical normalized gate threshold voltage as a function
for all types. ) of junction temperature for all types.
20T 1< 75Avgg= 10V T 16]Vps= 10V
1T PULSE TEST
<« 14| PULSE DURATION =80us
I DUTY CYCLE < 2%
w =
=1 B
2 c o
32 al
L8 ‘10
(= a
) @
Zw
é‘z) 1.0 g 8
S ©
gz Se
<
EE T & 7
<z (1T1Z
50 0.5 I E 4
=] 2
? 2 rc =25°C
g rl'[c]=]l[2]5|°|c]"< 77 YL Tos
=-40°C
o ) 0 FHHH A Srrrrrm
-50  © 50 100 50 200 o 1| 2 3 4 65 6 7 8 9 10
JUNCTION TEMPERATURE ('I:,)-'C GATE-TO-SOURCE VOLTAGE (Vgg)-V
92CS-36963 92Cs-36961
Fig. 4 - Normalized drain-to-source on resistance as a function Fig. 6§ - Typical transfer characteristics for all types.

of junction temperature for all types.



RFPISH05, RFP15M06
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RFM15N12, RFM15N15, RFP15N12, RFP15N15 File Number 1443

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

ros(on): 0.15 Q

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

m Linear transfer characteristics
m High input impedance
m Majority carrier device

N-Channel Enhancement Mode

TERMINAL DESIGNATIONS

RFP15N12
RFP15N15 GATE
| | :% DRAIN
(F?.’Zﬁlge)_’ ' :
|
Ol =
Ly —
Ly /I
The RFM15N12 and RFM15N15 and the RFP15N12 and BOTTOM VIEW
RFP15N15* are n-channel enhancement-mode silicon-gate SOURCE
power field-effect transistors designed for applications 92€$-37556
such as switching regulators, switching converters, motor JEDEC TO-220AB
drivers, relay drivers, and drivers for high-power bipolar
switching transistors requiring high speed and low gate- RFM15N12
drive power. These types can be operated directly from REM15N15 source (FLDméNE
integrated circuits. . !
The RFM-types are supplied in the JEDEC TO-204MA steel
package and the RFP-typesinthe JEDEC TO-220AB plastic
package.
*The RFM and RFP series were formerly RCA developmental GATE
numbers TA9195 and TA9230, respectively. 92CS-37801
JEDEC TO-204MA
MAXIMUM RATINGS, Absolute-Maximum Values (T.=25°C):
RFM15N12 RFM15N15 RFP15N12 RFP15N15
DRAIN-SOURCE VOLTAGE Voss 120 150 120 180 \"
DRAIN-GATE VOLTAGE (Rgs=1 MQ)  Voper 120 150 120 150 \
GATE-SOURCE VOLTAGE : Vas +20 \
DRAIN CURRENT RMS Continuous Ip 15 A
Pulsed lom 40 A
POWER DISSIPATION
@ Tc=25°C Pr 100 100 75 75
Derate above T¢=25°C 0.80 0.80 0.6 0.6 W/°C

OPERATING AND STORAGE
TEMPERATURE Ti, Tstg -55 to +150 °C
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ELECTRICAL CHARACTERISTICS At Case Temperature (T:) = 25°C unless otherwise specified

5, BEPISMT2, REPI5MNT5

LIMITS
RFM15N12 RFM15N15
TEST RFP15N12 RFP15N15
CHARACTERISTICS SYMBOL CONDITIONS MIN. | MAX.| MIN. | MAX.| UNITS
. Ip=1mA
Drain-Source Breakdown Voltage BVoss Ves = 0 120 — 150 — v
GS —
Vas = Vobs
Gate Threshold Voltage Vasitn 2 4 2 4 \Y
lo =1 mA
Vps = 100 V — 1 — —
VDs =120V —_ —_ -_ 1
i t
Zero Gate Voltage Drain Curren loss Te = 125°C A
Vos =100V —_ 50 _— —_
Vps = 120 V — — — 50
Vas = \Y
Gate-Source Leakage Current lass es =+ 20 — 100 — 100 nA
VDs =0
\'/" :_7'15;/:, — |1125| — |1125
Drain-Source On Voltage Vos(on)® & Vv
lo=15A
— 3 — 3
VGS = 10 V
tatic Drain-S Resi lo=17.
Static Drain-Source On Resistance ros(on)® D B SA N 015 _ 015 Q
Vas =10V
=10V
Forward Transconductance O1s” Vos =10 5 — 5 — mho
ID =175 A
Input Capacitance Ciss Vps =25V — 1450 — 1450
Output Capacitance Coss Ves =0V — 450 — 450 pF
Reverse Transfer Capacitance Crss f=0.1 MHz — 150 — 150
Turn-On Delay Time ta(on) Vppo=75V 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 t Vas =10V 125(typ.)| 190 |[125(typ.)| 190
. RFM15N12, . 1.5 . 1.95
Thermal Resistance REJC RFM15N15 sC/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 RFP15N15 | UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp Isp=7.5 A — 1.4 — 1.4 Vv
Reverse Recovery Time ter dir /dlt;%)é\ Alus 200(typ) 200(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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REM15N12, RFM15N15, RFP15N12, RFP15N15
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RFM18N08, RFM18N10, RFP18N08, RFP18N10

N-Channel Enhancment-Mode
Power Field-Effect Transistors
18 A, 80V — 100 V

ros(on): 0.12 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 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-types are supplied in the JEDEC TO-204MA steel
package and the RFP-typesinthe JEDEC TO-220AB plastic
package.

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

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

File Number 1446

S
92CS-3374!

N-Channel Enhancement Mode

TERMINAL DESIGNATIONS

RFP18N08
RFP18N10

GATE

DRA

N |
(FLANGE) O
|

DRAIN

T

|

BOTTO

M VIEW /

SOURCE
92Cs-37556

JEDEC TO-220AB

RFM18N08

RFM18N10
SOURCE

RFM18N08 RFM18N10

DRAIN
(FLANGE)

GATE

92Cs-3780

JEDEC TO-204MA

RFP18N08 RFP18N10

DRAIN-SOURCE VOLTAGE Voss 80 100 80 100 \Y
DRAIN-GATE VOLTAGE (Rgs=1 MQ)  Vopar 80 100 80 100 \Y
GATE-SOURCE VOLTAGE Ves +20 \
DRAIN CURRENT RMS Continuous lo 18 A
Pulsed lom 45 A

POWER DISSIPATION

@ Tc=25°C Py 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



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

LIMITS
RFM18NO08 RFM18N10
TEST RFP18N08 RFP18N10
CHARACTERISTICS SYMBOL CONDITIONS MIN. [MAX.] MIN. |[MAX. |UNITS
Ip=1
Drain-Source Breakdown Voltage BVpss DV ._n;A 80 — 100 — Vv
GS —
Vas = Vos
Gate Threshold Voltage Vasitn 2 4 2 4 Vv
Ip =1 mA
VDs = 65 Y _ 1 - —_—
= — — — 1
Zero Gate Voltage Drain Current Vos 80V
loss Tec=125°C [IA
Vps =65V — 50 — —
VDs =80V —_ - _ 50
Veas =220V
Gate-Source Leakage Current less GSV —0 — 100 — 100 nA
DS —
Ib=9A
VD—910V — |108| — |108
Drain-Source On Voltage Vos(on)® ss — \Y;
lo=18 A (
— 3.0 — 3.0
VGS =10 \Y
Static Drain-Source On Resist Ib=9A
in-So n Resistance ros(on)® b _ 012 . 012 Q
VGS =10V
Vps =10V
Forward Transconductance drs oS 5 — 5 — mho
Ib=9A
Input Capacitance Ciss Vps =25V — 1500 — 1500
Output Capacitance Coss Ves =0V — 750 — 750 pF
Reverse Transfer Capacitance Crss f=0.1 MHz — 300 — 300
Turn-On Delay Time tq(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 tq(off) Rgen = Rgs = 50 Q[ 150(typ.) | 225 | 150(typ.) | 225
Fall Time t Ves =10V 150(typ.) | 225 | 150(typ.) | 225
. RFM18NO08, _ 105 . 1.25
Thermal Resistance REJC RFM18N10 °oC/W
Junction-to-
unction-to-Case RFP18N08, _ 167 _ 167
RFP18N10
#Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFM18N08 RFP18N08
CHARACTERISTIC SYMBOL | conDITIONS RFM18N10 RFP1gN10 | UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp Isp=9 A — 1.4 — 1.4 \"
: =4 A
Reverse Recovery Time ter die/di=100 A/us 150(typ) 150(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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RFM18N08, RFM18N10, RFP18N08, RFP18NT0
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RFM18NOS, RFM18MN10, RFP1SN08, RFPISNT0
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P-Channel Enhancement-Mode
Power Field-Effect Transistors

25A,-100V --80V
ros(on)=0.20 Q

Features:

m SOA is power-dissipation limited
m» Nanosecond switching speeds

w Linear transfer characteristics

m High input impedance

m Majority carrier device

The RFK25P10 and RFK25P08* 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 ....oititiiitreiinnennennsenenasnens Voss
DRAIN-GATE VOLTAGE, Ras=T M) .ovvveiiineiiineennineennn, Voaer
GATE-SOURCE VOLTAGE ...\ittiiieeeetnerieernernnesnneennns Vas
DRAIN CURRENT, RMS ContinUOUS ...c.vvernrnrnenerennenenenennns Io
PUISEA vttt ittt it ittt it it ittt lom
POWER DISSIPATION ..tiittitiiiittnttentenienneensoeronnsnennns Pr
@ Tc=25°C
Derate above T¢=25°C
OPERATING AND STORAGE TEMPERATURE ..........c.covvut. Ti, Tatg

100

File Number 1516

S
92CS-36485

P-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

DRAIN
SOURCE (FLANGE)
o . O
Sl 92CS-37801
JEDEC TO-204AE
RFK25P10 RFK25P08
-100 -80 "
-100 -80 v
+20 v
25 A
60 A
150 w
1.2 W/eC
-55to+150 — °C



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 Ib=1 mA -100 _ -80 _ v
Ves=0
Gate Threshold Voltage Vas(th) Ves=Vos -2 4 - 4 v
|D=1 mA
Zero Gate Voltage Drain Current loss Vos=-80 V — 1 — —
Vps=-65V et —_ _ 1
Tc=125°C UA
Vns=—80 \} —_— 50 —_— -_
Vps=-65 V — — — 50
Gate-Source Leakage Current lass Ves= £ 20V . 100 _ 100 nA
Vps=0
Drain-Source On Voltage Vps(on)? Ib=12.5 A
— -2.5 — -2.5
VGs=—10 Vv v
0=25 A . 6 . -6
Vc;s=—10 Vv
" i . a =
Static Drain-Source On Resistance ros(on) Ib=12.5 A _ 0.2 . 0.2 Q
Ves=-10V
Forward Transconductance g1 Vps=-10 V 4 — 4 - mho
Ib=12.5 A
Input Capacitance Ciss Vps=-25V — 3000 — 3000
Output Capacitance Coss Vas=0V — 1500 — 1500 pF
Reverse Transfer Capacitance Crss f=0.1 MHz — 500 | — _500
Turn-On Delay Time ta (ON) Vpp=-50 V 35(typ) 50 35(typ) 50
Rise Time te lb=12.5 A 165(typ)| 250 [165(typ)| 250 ns
Turn-Off Delay Time ta (Off) Rgen=Rgs=50 Q PR70(typ)| 400 P70(typ)] 400
Fall Time t Ves=-10V  [165(typ)| 250 [165(typ)] 250
Thermal Resistance Rauc RFK25P10, o
Junction-to-Case RFK25P08 0.83 0.83 c/w
8Pulsed: Pulse duration = 300 us 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* Vsp Isp=12.5 A — 1.4 — 1.4 \"
Reverse Recovery Time tee le=4 A 300 typ. 300 typ. ns
di/d=100 A/us

*Pulse Test: Width < 300 us, Duty Cycle < 2%.
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RFK25P08, RFIK25P10
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File Number 1500

N-Channel Enhancement-Mode
Power Field-Effect Transistors

D
25A,180V-200V

ros(on) =0.15Q

Features: °

B SOA is power-dissipation limited

® Nanosecond switching speeds

B Linear transfer characteristics s

B High input impedance 92¢s-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-3780I

*The RFK25N18 and RFK25N20 types were formerly RCA JEDEC TO-204AE
developmental numbers TA9295A and TA9295B, respectively.

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

RFK25N18 RFK25N20

DRAIN-SOURCE VOLTAGE ... i iiiieee e Voss 180 200 \
DRAIN-GATE VOLTAGE, Rgs=1MQ ... Voer 180 200 \Y
GATE-SOURCE VOLTAGE ... it et Ve @~ o——_— 00 +20 - Vv
DRAIN CURRENT, RMS ContinUOUS . ...ciiitiie e eiiieeeiinannn o @—-)} 25 - A

Pulsed ...t e lom —o—m 60 A
POWER DISSIPATION @ Tc=25°C ...ttt it Pr - 150 - w

Derate above T¢=25°C - 1.2 PE— Ve

OPERATING AND STORAGE TEMPERATURE .................. Ty Tstg —-— -55t0+150 __________  °C
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ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc)=25° C unless otherwise specified.

IR N AT B P

LIMITS
TEST
CHARACTERISTICS SYMBOL CONDITIONS RFK25N18 RFK25N20 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVoss Io=1 mA 180 — 200 — \Y
VGS:O
Gate Threshold Voltage Vas(th) Vas=Vbs 2 4 2 4 Vv
Ib=1 mA
Zero Gate Voltage Drain Current loss Vps=145V — 1 — —
Vos=160 V — — — 1
Tc=125°C uA
VDs=145 \ — 50 —_ —_
Vps=160 V — — — 50
Gate-Source Leakage Current lass Vges=120 V — 100 — 100 nA
Vos=0
Drain-Source On Voltage Vos(on)® 10=125 A — 1.875 — 1.875
Vgs=10V v
1p=25 A — 5 — 5
VGS=1 ov
Static Drain-Source On Resistance ros(on)?® Ib=125 A — .15 — 15 Q
VGS=10 \
Forward Transconductance g’ Vos=10 V 7 — 7 — mho
Ip=12.5 A
Input Capacitance Ciss Vps=25V — 3500 — 3500
Output Capacitance Coss Vas=0V — 900 — 900 pF
Reverse Transfer Capacitance Crss f=0.1 MHz — 400 — 400
Turn-On Delay Time ta(on) Vpp=100 V 40(typ) 80 40(typ) 80
Rise Time t, =125 A 150(typ) 225 150(typ) 225 ns
Turn-Off Delay Time tq(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 Ré,c 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 Vsp lsp=12.5 A — 1.4 — 1.4 Vv
. |F=4 A
Reverse Recovery Time t die/di=100 A/us 300(typ) 300(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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RFK25N18, RFIK25N20
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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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RFK25N18, RFK25M20
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RFK30N12, RFIK30N15

N-Channel Enhancement-Mode
Power Field-Effect Transistors

30A,120V-150V
ros(on)=0.085Q

Features:

® SOA is power-dissipation limited
® Nanosecond switching speeds

u Linear transfer characteristics

® High input impedance

® 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,
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 RFK30N12 and RFK30N 15 types were formerly RCA
developmental numbers TA9188A and TA9188B, respectively.

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

DRAIN-SOURCE VOLTAGE ... .iiiiitiiiii i i ineinerneennns Vbss
DRAIN-GATE VOLTAGE, Rgs=T1 MQ .. coviiiiiii it i e neenns Voer
GATE-SOURCE VOLTAGE .....tiiitiiiiiiiii et iineeannnennns Vas
DRAIN CURRENT, RMS CONtiNUOUS ....vvvteirennenrennennennennnnns Io

Pulsed ...t e lom
POWER DISSIPATION @Tc=25°C . .\ivtiviieiieneenreinennennennnns Pr

Derate above T¢=25°C

OPERATING AND STORAGE TEMPERATURE .............c.uu.. Ty Tatg
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RFIK30N12, RFIK30N15

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 BVoss lo=1 mA 120 — 150 — \"
Vas=0
Gate Threshold Voltage Vas(th) Vas=Vos 2 4 2 4 Vv
Ib=1 mA
Zero Gate Voltage Drain Current loss Vps=100 V — 1 — —
VDs=1 20V —_ _ —_ 1
Tc=125°C UA
Vps=100 V — 50 — —
Vps=120 V —_ — — 50
Gate-Source Leakage Current lass Ves= 20V — 100 — 100 nA
Vps=0
Drain-Source On Voltage Vps(on)® Ip=15 A — 1.275 — 1.275
Ves=10 V N
10=30 A — 3 — 3
Ves=10 \
Static Drain-Source On Resistance ros(on)@ =15 A — 0.085 — 0.085 Q
Ves=10V
Forward Transconductance gis® Vps=10V 10 — 10 —_ mho
Ib=15 A
Input Capacitance Ciss Vps=25V — 3000 — 3000
Output Capacitance Coss Vas=0 V — 1200 — 1200 pF
Reverse Transfer Capacitance Crss f=0.1 MHz — 500 —_ 500
Turn-On Delay Time ta(on) Vpp=75V 75(typ) | 115 |75(yp) | 115
Rise Time te Ib=15 A 420(typ)| 630 |420(typ)| 630 ns
Turn-Off Delay Time tq(off) Rgen=Rgs=50 Q [800(typ)| 450 [300(typ)| 450
Fall Time t Vas=10V 250(typ)| 375 [250(typ)| 375
Thermal Resistance Rec RFK30N12,
Junction-to-Case RFK30N15 Series| — 0.83 — 0.83 | °C/W
8pylsed: 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 lsp=15 A — 1.4 — 1.4 Vv
Reverse Recovery Time te die /dl;%g‘ Alus 200(typ) 200(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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RFIK30N12, RFK30N15
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RFK30N12, RFIK30N15
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N-Channel Enhancement-Mode
Power Field-Effect Transistors

35A,80V-100V
ros(on) = 0.06 Q

Features:

B SOA is power-dissipation limited
® Nanosecond switching speeds

B Linear transfer characteristics

W High input impedance

W Majority carrier device

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

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

DRAIN-SOURCE VOLTAGE ..ttt it i ei it eee e Voss
DRAIN-GATE VOLTAGE, Rgs=1MQ ..o Voer
GATE-SOURCE VOLTAGE .. ittt Ves
DRAIN CURRENT, RMS ContinUOUS  ...ovviieninen i lo

PUISEd .. e lom
POWER DISSIPATION @ Tc=25°C o\ iee e i Pr

Derate above T¢=25°C

OPERATING AND STORAGE TEMPERATURE .................. T, Tstg
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RFIK35N08, RFIKS5N10

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 Ip=1 mA 80 — 100 — \Y
VGs=O
Gate Threshold Voltage Ves(th) Ves=Vos 2 4 2 4 \
ID=1 mA
Zero Gate Voltage Drain Current loss Vos=65 V — 1 — —
VDs=80 \ —_ _ —_ 1
Te=125°C HA
Vps=65 V —_ 50 _ —_
VDs=80 \ -—_ —_ —_ 50
Gate-Source Leakage Current lass Vas=£20V — 100 — 100 nA
Vps=0
Drain-Source On Voltage Vos(on)? Ib=17.5 A — 1.05 — 1.05
Vas=10V Vv
10=35 A — 3.5 — 3.5
Vas=10 V
Static Drain-Source On Resistance ros(on)® Ib=17.5 A — .06 — .06 Q
Ves=10 V
Forward Transconductance g Vps=10V 10 — 10 — mho
10=17.5 A
Input Capacitance Ciss Vos=25 V — 3000 — 3000
Output Capacitance Coss Ves=0 V — 1500 — 1500 pF
Reverse Transfer Capacitance Crss f=0.1 MHz — 600 — 600
Turn-On Delay Time ta(on) Vps=50 V 45(typ) 100 45(typ) 100
Rise Time t. =175 A 225(typ) 450 225(typ) 450 ns
Turn-Off Delay Time tq(0ff) Rgen=Rgs=50 Q 240(typ) 450 240(typ) 450
Fall Time t Ves=10 V 165(typ) 350 165(typ) 350
Thermal Resistance Réuc RFK35N08,
Junction-to-Case RFK35N10 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 RFK35N08 RFK35N10 UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp lsp=17.5 A — 1.4 — 1.4 Vv
. =4 A
Reverse Recovery Time ter die/di=100 A/us 200(typ) 200(typ) ns

*Pulse Test: Width < 300 us, duty cycle < 2%.
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RFIK35N08, RFIK35N10
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Fig. 3 — Typical normalized gate threshold voltage as a function
of junction temperature for all types.
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RFK45N05, RFIK45N06

N-Channel Enhancement-Mode
Power Field-Effect Transistors

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

Features:

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

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 (T¢c=25° C):

DRAIN-SOURCE VOLTAGE .. .ottt i eiiae i Voss
DRAIN-GATE VOLTAGE, Rgs=1MQ ... Voer
GATE-SOURCE VOLTAGE ...t Vas
DRAIN CURRENT, RMS ContinUouS  ......oviiiriieiiiineinnnennn lo

Pulsed ...t e lom
POWER DISSIPATION @ Tc=25°C .tvivtiiiiiiiieiieiiieneeeneenn Pr

Derate above T¢=25°C

OPERATING AND STORAGE TEMPERATURE ............cc.c.... Ti, Tsig
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JEDEC TO-204AE

RFK45N05 RFK45N06
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REIKABNDS,

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

RFIKEBN06

LIMITS
TEST
CHARACTERISTICS SYMBOL CONDITIONS RFK45N05 RFK45N06 UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVbss Ib=1 mA 50 — 60 — \
Ves=0
Gate Threshold Voltage Vas(th) Vas=Vos 2 4 2 4 Vv
ID=1 mA
Zero Gate Voltage Drain Current Ibss Vos=40 V — 1 —_ —
Vps=50 V — — — 1
Tc=125° pA
Vps=40 V — 50 — —
VDs=50 \ — —_ —_ 50
Gate-Source Leakage Current less Vgs=120 V — 100 — 100 nA
VDs:O
Drain-Source On Voltage Vps(on)?® 1p=225 A — 0.9 — 0.9
Vas=10 V Vv
10=45 A — 3.6 — 3.6
Ves=10V
Static Drain-Source On Resistance ros(on)?® 10=22.5 A — .04 — .04 Q
Vas=10V
Forward Transconductance gss Vps=10V 10 — 10 — mho
1p=22.5 A
Input Capacitance Ciss Vps=25V — 3000 — 3000
Output Capacitance Coss Vas=0V — 1800 — 1800 pF
Reverse Transfer Capacitance Crss f=0.1 MHz — 750 — 750
Turn-On Delay Time ta(on) Voo =30 V 40(typ) 80 40(typ) 80
Rise Time t, 1p=22.5 A 310(typ) 475 310(typ) 475 ns
Turn-Off Delay Time ta(off) Rgen=Rgs=50 Q 220(typ) 350 220(typ) 350
Fall Time t Ves=10 V 240(typ) 375 240(typ) 375
Thermal Resistance Ré,c RFK45N05,
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
TEST LIMITS
CHARACTERISTIC SYMBOL CONDITIONS RFK45N05 RFK45N06 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vsp lsp = 22.5A — 1.4 - 1.4 Vv
Reverse Recovery Time tee le = 4A 150(typ.) 150(typ.) ns
die/d: = 100A/us

*Pulse Test: Width < 300 us, Duty Cycle < 2%.
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RFIK45N05, RFK45N06
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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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REKASN0S, RFKASNOG
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IRF130-133, IRF251-253, IRF420-423,
IRF510-513, IRF520-523, IRF530-533 File Number 1469

N-Channel Enhancement-Mode
Silicon Gate

Power Field-Effect Transistors :
3.5-14 A, 60-500 V

Features:

s Silicon gate for fast switching speeds - <
specified switching times at elevated 92¢s-33741
temperatures

m Rugged - SOA is power-dissipation limited

» Low drive requirement, VGS(th) = 4 V (max.) N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

GATE
DRAIN

DRAIN

(FLANGE) —™] :—:
——

BOTTOM VIEW /

SOURCE

_— = —

The n-channel enhancement-mode silicon-gate power
field-effect transistors are designed for high-voltage, high- 92€S=37556
speed power-switching applications, such as line-operated JEDEC TO-220AB

switching regulators, converters, solenoid and relay drivers.

DRAIN

SOURCE (FLANGE)

GATE
92CS- 27516

JEDEC TO-204AE, AA

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

DRAIN-SOURCE VOLTAGE VDss ______SeeTable2 TO-204AA, AE Vv
See Table 3, TO-220AB \
GATE-SOURCE VOLTAGE VGs + 20 \"
DRAIN CURRENT Ip _____ SeeTable 2, TO-204AA, AE A
SeeTable3, TO-220AB = A
POWER DISSIPATION @ Tc = 25°C PT — SeeTable2, TO-204AA,AE _______ = W
See Table 3, TO-220AB W
Derate above Tc = 25°C - SeeTable2, TO-204AA,AE___________ W/°C
See Table3,TO-220A B W/°C
OPERATING AND STORAGE TEMPERATURE Ti, Tstg -55 to +150 °C

THERMAL CHARACTERISTICS

THERMAL RESISTANCE (Junction-to-Case) ReJC — SeeTable2, TO-204AA,AE____________ °C/W
SeeTable3, TO-220AB____________ °C/W

MAXIMUM LEAD TEMPERATURE FOR
SOLDERING PURPOSES, TL 275 °C
1/8 in. from case for 5 seconds
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IRF130-133, IRF251-253, IREA20-423,
IRF510-513, IRF520-523, HRF53@-533
Table 2 - TO-204AA, AE (Formerly TO-3) -
MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
Device Derating rDS(on) Ip VGS(th) gts ton toft ip .
Vbss Ip PT Factor RasC (Ohm) @ (Amp) | (Volts) | (mho) | (ns) (ns) @ (Amp)
(Volts) | (Amp) |(Watts) | W/°C °C/W Max. Min./Max. | Min. Typ. Typ.
IRF130 100
14 0.18
IRF131 60
75 0.6 1.67 8 4 115 130 8
IRF132 100 :
12 0.25
IRF133 60
IRF251 150 30 .085 :
150 1.2 0.833 15 2/4 8 500 550 15
IRF253 150 25 120 :
IRF420 500
25
IRF421 450
40 0.32 3.12 3.0 1.5 1 105 210 1.5
IRF422 500
2.0
IRF423 450

* 60 mil leads

Table 3 - TO-220AB

MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
Device Derating rbps(on) o VGS(th) gts ton tott ip
vDss o PT Factor RayC (Ohm) @ (Amp) | (Volts) | (mho) | (ns) (ns) @ (Amp)
(Volts) | (Amp) ((Watts) | W/°C °C/W Max. Min./Max. | Min. Typ. Typ.
IRF510 100
4 0.6
IRF511 60
20 0.16 6.25 2 1 75 155 2
IRF512 100
3.5 0.8
IRF513 60
IRF520 100
8 0.3
IRF521 60
40 0.32 3.12 4 2/4 1.5 90 145 4
IRF522 100
7 0.4
IRF523 60
IRF530 100
14 0.18
IRF531 60
75 0.6 1.67 8 4 115 130 8
IRF532 100
12 0.25
IRF533 60
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Logic-Level FETs

Compatibility of LFETs with Logic Circuits

The “Logic-Level,” or L3, portion of the name for the
L®FET 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
L®FET 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
blocking voltage capability are consistent with other
RCA MOSFETs.

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 typically 120 ns, that of an
L2FET, 60ns, even though drain-to-gate feedback
capacitance is higher than in the 10-volt type.

Comparison of L?FET and standard
Power MOSFET Characteristics

A comparison of L2FETs with standard power
MOSFETs 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
and fall times of the devices are not symmetrical, and
that the L2FET is faster. Moreover, the dynamic
saturation voltage of the L2FET is 4 volts instead of the
8 volts typical of standard MOSFETSs.

If the standard MOSFET and the L?FET are both
driven from a current generator, where lg(on)=lg(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.

(REM1ON15) .
V(RFM10N15L L

(REM1ON15)
(REM1ON151)

Vg= 5V(RFM10N15) e
(=25 1HFM10N15L) L

=9V
4.5
=6V
3V

URRENT(ip)—A

V (REM1ON15)
: FM10N15L)

Drain current as a function of drain voitage for L2FETs and
standard MOSFETs at high voltage.
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Logic Level FETs

Drain voltage turn-on waveforms for L2FETs and standard
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Logic Level MOSFETs

RFLINOSL, RFLAINTOL, RFP2ZNOSL, RFP2N10L. File Number 1510

N-Channel Logic Level
Power Field-Effect Transistors (L2 FET)

1and 2 A,80Vand 100 V
roson: 1.25Q and 1.4 Q

Features:

Design optimized for 5 volt gate drive ¢

Can be driven directly from Q-MOS, N-MOS, TTL Circuits

Compatible with automotive drive requirements

SOA is power-dissipation limited s

Nanosecond switching speeds 92Cs-33741

Linear transfer characteristics

High input impedance N-CHANNEL ENHANCEMENT MODE
Majority carrier device

TERMINAL DESIGNATIONS

RFP2NO0SL GATE
RFP2N10L T ORAIN
The RFLINO8L and RFLIN10L and the RFP2NO8L and DRAIN | : |
RFP2N10L are n-channel enhancement-mode silicon-gate {FLANGE) O il E/
power field-effect transistors specifically designed for use I
with logic level (5 volt) driving sources in applications such i l
as programmable controllers, automotive switching, and BOTTOM VIEW
solenoid drivers. This performance is accomplished through SOURCE
a special gate oxide design which provides full rated con- 92CS-37556

duction at gate biases in the 3-5 volt range, thereby facilitat-
ing true on-off power control directly from logic circuit
supply voltages.

JEDEC TO-220AB

RFL1NOSL
The RFL-series types are supplied in the JEDEC TO-39 RFLINTOL GATE

metal package and the RFP-series types in the JEDEC TO-
220AB plastic package. DRAIN

The RFL and RFP series were formerly RCA developmental SOURCE {cAsE)
numbers TA9524 and TA9525.

92CS-37555
JEDEC TO-39
MAXIMUM RATINGS, Absolute-Maximum Values (T¢=25° C):
RFL1NOSL RFLIN10L RFP2NO8SL RFP2N10L
DRAIN-SOURCE VOLTAGE ........... Voss 80 100 80 100 v
DRAIN-GATE VOLTAGE (Rgs=1MQ) .... Vpga 80 100 80 100 \
GATE-SOURCE VOLTAGE ............. Vas +10 Vv
DRAIN CURRENT, RMS Continuous ...... lo 1 1 2 2 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 ..........cco..... Ti, Tstg -55 to +150 °C
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢)=25°C unless otherwise specified.

PG,

__ _Logic Level MOSFETs

FUER2N T 00,

LIMITS
CHARACTERISTIC SYMBOL | coNDITIONS R b aNooE REEaNIor | uNITS
MIN. | MAX. | MIN. | MAX.
Drain-Source Breakdown Voltage BVoos ID\71 mOA 80 — 100 — \Y
GS™
Gate Threshold Voltage Vas(th) Vas=Vos 1 2 1 2 Vv
|D=1 mA
Zero Gate Voltage Drain Current loss Vps=65 V — 1 — —
Vos=80 VvV — — — 1
Tc=125°C 7%
V05=65 \Y —_— 50 —_ -
Vos:80 \Y) —_ _ _— 50
Gate-Source Leakage Current lgss VG%/:ﬁ (? Y — 100 — 100 nA
DS
Drain-Source On Voltage Vps(on)? lo=1A RFP| — 1.25 — 1.25
Ves=5 V RFL — 1.4 — 1.4 v
=2 A RFP — 3.0 — 3.0
Ves=5 V RFL — 3.3 — 3.3
Static Drain-Source On Resistance ros(on)? lo=1A RFP — 1.25 — 1.25 Q
Ves=5V RFL — 1.4 — 1.4
Forward Transconductance Ois” st:11 EAV 1400 (typ) 1400 (typ) mmho
o=
Input Capacitance Ciss Vps=25 V — 200 — 200
Output Capacitance Coss Ves=0V — 80 — 80 pF
Reverse-Transfer Capacitance Crss f=0.1 MHz — 20 — 20
Turn-On Delay Time tq(On) Vpp=50 V 10(typ) 25 10(typ) 25
Rise Time t, ;IqD=1=f‘o 15(typ) 45 15(typ) 45 ns
Turn-Off Delay Time ta(off) Rys=6.25 O 25(typ)| 45 |25(typ)| 45
Fall Time t Vgs=5 V 20(typ) 25 20(typ) 25
Thermal Resistance R, RFL1NOS8L, — 15 — 15
Junction-to-Case RFLIN10L .
RFP2NOSL, — 5 - 5 C/W
RFP2N10L
#Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp Isp=1 A — 1.4 — 1.4 Vv
Reverse Recovery Time tw =2 A 100(typ) 100(typ) ns
dir/di=50 A/us

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

AFLTNOSL, RFLINTOL, RFP2NOSL, RFP2N10L.
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Logic Level MOSFETSs:

RFL1N12L, RFL1N15L, RFP2N12L, RFP2NT5L

N-Channel Logic Level

Power Field-Effect Transistors (L2 FET)

Tand 2 A, 120 V and 150 V
rosom: 2 Q and 2.15Q

Features:

B Design optimized for 5 volt gate drive

® Can be driven directly from Q-MOS, N-MOS, TTL Circuits
B Compatible with automotive drive requirements

m SOA is power-dissipation limited

® Nanosecond switching speeds

B [inear transfer characteristics

W High input impedance

W Majority carrier device

The RFL1N12L and RFL1N15L and the RFP2N12L and
RFP2N15L are n-channel enhancement-mode silicon-gate
power field-effect transistors specifically designed for use
with logic level (5 volt) driving sources in applications such
as_programmable controllers, automotive switching, and
solenoid drivers. This performance is accomplished through
a special gate oxide design which provides full rated con-
duction at gate biases in the 3-5 volt range, thereby facilitat-
ing true on-off power control directly from logic circuit
supply voltages.

The RFL-series types are supplied in the JEDEC TO-39
metal package and the RFP-series types in the JEDEC TO-
220AB plastic package.

The RFL and RFP series were formerly RCA developmental

. numbers TA9528 and TA9529.

. DRAIN-GATE VOLTAGE (Rgs=1 MQ) ...

128

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

RFL1N12L
120
120

DRAIN-SoURCE VOLTAGE

GATE-SOURCE VOLTAGE

RFP2N12L
RFP2N15L

RAIN

D
(FLANGE) ~™]

RFLIN12L
RFL1N15L

RFLIN15L

150
150

DRAIN CURRENT, RMS Continuous
) Pulsed

8.33
0.0667

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

OPERATING AND STORAGE

8.33
0.0667

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

—Logic Level MOSFETs

LIMITS
CHARACTERISTIC SYMBOL | CoNDITIONS AEbaNIaE AEEaNIeE  |uNiTs
MIN. | MAX. | MIN. | MAX.
Drain-Source Breakdown Voltage BVops ID\71 rr(w)A 120 — 150 — \
GS—
Gate Threshold Voltage Ves(th) Ves=Vos 1 2 1 2 Vv
|D=2 mA
Zero Gate Voltage Drain Current lpss Vps=100 V — 1 — —
Vps=120 V — — — 1
Tc=125°C LA
VDs=1OO VvV - 50 —_— —_
Vps=120 V — — — 50
- Gate-Source Leakage Current lass Veil:ﬂ(()) Y — 100 — 100 nA
DS
Drain-Source On Voltage Vps(on)® Ib=1A RFP| — 2 — 2
Vas=5V RFL — 2.15 — 2.15 v
Ib=2 A RFP| — 6 — 6
Vaes=5V RFL — 6.3 — 6.3
Static Drain-Source On Resistance ros(on)® Ib=1A RFP — 2 — 2 Q
Ves=5V RFL — 215 — 2.15
Forward Transconductance gis” VFS=115A \ 1400 (typ) 1400 (typ) mmho
o=
Input Capacitance Ciss Vps=25 V — 200 — 200
Output Capacitance Coss Vas=0V — 80 — 80 pF
Reverse-Transfer Capacitance Crss f=0.1 MHz — 20 — 20
Turn-On Delay Time ta(on) Voo=75V 10(typ) 25 10(typ) 25
Rise Time t L 10(typ) | 45 [10¢typ)| 45 ns
Turn-Off Delay Time ta(off) Rgs=6.25 Q 24(typ) | 45 |24(typ)| 45
Fall Time t; Vas=5V 20(typ) 25 |20(typ)| 25
Thermal Resistance Réic RFLIN12L, — 15 — 15
Junction-to-Case RFL1N15L SC/W
RFP2N12L, — 5 — 5
RFP2N15L
#Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp Isp=1 A — 1.4 — 1.4 )
Reverse Recovery Time tee =2 A 150(typ) 150(typ) ns
dir/di=50 A/HS

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

RFLINT2L, RFLIN1SL, RFP2NT2L, RFP2N15L
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Logic Level MOSFETSs

RFELINT2L, REFLINTSL, RFP2NT2L, RFP2N15L
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Logic Level MOSFETs
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RFLINT8L, RFLTN20L, RFP2N18L, RFP2N20L

N-Channel Logic Level

Power Field-Effect Transistors (L2 FET)

1and 2 A, 180 V and 200 V
I'bsoon): 3.50and 3.650

Features:

W Design optimized for 5 volt gate drive

Can be driven directly from Q-MOS, N-MQOS, TTL Circuits
Compatible with automotive drive requirements

SOA is power-dissipation limited

Nanosecond switching speeds

Linear transfer characteristics

High input impedance

Majority carrier device

The RFL1N18L and RFL1N20L and the RFP2N18L and
RFP2N20L are n-channel enhancement-mode silicon-gate
power field-effect transistors specifically designed for use
with logic level (5 volt) driving sources in applications such
as programmable controllers, automotive switching, and
solenoid drivers. This performance is accomplished through
a special gate oxide design which provides full rated con-
duction at gate biases in the 3-5 volt range, thereby facilitat-
ing true on-off power control directly from logic circuit

RFP2N18L
RFP2N20L

DRAIN
(FLANGE) —™]

RFL1N18L
supply voltages. RFL1N20L
The RFL-series types are supplied in the JEDEC TO-39
metal package and the RFP-series types in the JEDEC TO-
220AB plastic package.

The RFL and RFP series were formerly RCA developmental
numbers TA9532 and TA9533.
MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25° C):
RFL1N18L RFL1N20L
DRAIN-SOURCE VOLTAGE ........... Voss 180 200
DRAIN-GATE VOLTAGE (Rgs=1MQ) .... Vber 180 200
GATE-SOURCE VOLTAGE ............. Ves
DRAIN CURRENT, RMS Continuous ...... lo 1 1
Pulsed ........... ... lom
POWER DISSIPATION @ Tc=25°C ....... Pr 8.33 8.33
Derate above T¢=25°C 0.0667 0.0667
OPERATING AND STORAGE
TEMPERATURE .................. Ti Tsig
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N-CHANNEL ENHANCEMENT MODE
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i)
Y

FLARASL, REFLAM20L, REDP2RION,

PR

SN

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

FEY Y LY )
Eal=2nD00,

Logic Level MOSFETs

LIMITS
TEST RFL1N18L RFL1N20L
CHARACTERISTIC SYMBOL | conDITIONS RFP2N18L RFP2N20L | UNITS
MIN. | MAX. | MIN. | MAX.
Drain-Source Breakdown Voltage BVoos lo=1 mA 180 —_ 200 - \Y
VGS=0
Gate Threshold Voltage Vas(th) Vas=Vos 1 2 1 2 Y
|D=1 mA
Zero Gate Voltage Drain Current lpss Vps=145V — 1 — —
VDs=160 \ -_ —_ —_ 1
Tc=125°C LA
Vps=145 V — 50 — —
Vos:160 \ —_ -—_ bt 50
Gate-Source Leakage Current less Ves=£10V — 100 — 100 nA
VDs=O
Drain-Source On Voltage Vps(on)? Ib=1A RFP| — 3.5 — 35
Ves=5 V RFL — 3.65 — 3.65 Vv
=2 A RFP| — 9 — 9
Vgs=5 V RFL — 9.3 — 9.3
Static Drain-Source On Resistance ros(on)? lo=1 A RFP — 3.5 — 3.5 0
Vgs=5 V RFL — 3.65 — 3.65
Forward Transconductance gis® Vps=15V 1200 (typ) 1200 (typ) mmho
Io=1 A
Input Capacitance Ciss Vps=25 V — 200 — 200
Output Capacitance Coss Vaes=0 V — 60 — 60 pF
Reverse-Transfer Capacitance Cirss f=0.1 MHz — 20 — 20
Turn-On Delay Time ta(on) Vpp=100 V 10(typ) 25 10(typ) 25
Rise Time t, FIRD::=§° 10(typ)| 30 [10(typ)| 30 ns
Turn-Off Delay Time ta(off) Rgs=6.25 Q 25(typ)| 40 |25(typ)| 40
Fall Time t Vas=5 V 20(typ)| 25 |20(typ)| 25
Thermal Resistance Ré,c RFL1N18L, — 15 — 15
Junction-to-Case RFL1N20L
°C/W
RFP2N18L, — 5 — 5
RFP2N20L
®Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFL1N18L RFL1N20L
CHARACTERISTIC SYMBOL | coNDITIONS RFP2N18L RFP2N20L | UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vso Isp=1 A — 14 — 14 \Y
Reverse Recovery Time e =2 A 200(typ) 200(typ) ns
dir/di=50 A/us

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

RFLINT8L, RFLTN20L, RFP2N18L, RFP2N20L
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Logic Level MOSFETSs

RFLINTSL, RELIN20L, RFP2N18L, REP2N20L
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Logic Level MOSFETSs
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RFMSN 8L, (REMBSN20L, RFP8N18L, RFPEN20.

N-Channel Logic Level
Power Field-Effect Transistors (L2 FET)

12 A,80Vand 100V
I'pbs(on)- 02 Q

Features:

® Design optimized for 5 volt gate drive

B Can be driven directly from Q-MOS, N-MOS, TTL Circuits
® Compatible with automotive drive requirements

m SOA is power-dissipation limited

B Nanosecond switching speeds

B Linear transfer characteristics

m High input impedance

B Majority carrier device

RFM8N18L
RFM8N20L

The RFM8N18L and RFM8N20L and the RFP8N18L and
RFP8N20L are n-channel enhancement-mode silicon-gate
power field-effect transistors specifically designed for use
with logic level (5 volt) driving sources in applications such
as programmable controllers, automotive switching, and
solenoid drivers. This performance is accomplished through
a special gate oxide design which provides full rated con-
duction at gate biases in the 3-5 volt range, thereby facilitat-
ing true on-off power control directly from logic circuit
supply voltages.

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

The RFM and RFP series were formerly RCA developmental
numbers TA9534 and TA9535.

RFP8N18L
RFP8N20L

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

RFM8N18L RFM8N20L
DRAIN-SOURCE VOLTAGE ........... Vbss 180
DRAIN-GATE VOLTAGE (Rgs=1 MQ) .... Voer 180 200
GATE-SOURCE VOLTAGE ............. Vas
DRAIN CURRENT, RMS Continuous ...... lo
Pulsed .............. lom

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

Derate above T¢=25°C 0.6 0.6
OPERATING AND STORAGE

TEMPERATURE .................. Ti, Tsig
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_Logic Level MOSFETs

AFMSENCL, REMSH20L,

L, RFPOM20L

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

LIMITS
TEST RFMB8N18L RFM8N20L
CHARACTERISTIC SYMBOL | coNnDITIONS RFP8N18L RFPgN20L | UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVoos Ib=1 mA 180 — 200 — \%
Ves=0
Gate Threshold Voltage Vas(th) Vaes=Vos 1 2 1 2 V
|D=1 mA
Zero Gate Voltage Drain Current loss Vps=145V — 1 — —
Vps=160 V — — — 1
Tc=125°C HA
VDS:145 \ -_ 50 — -_
Vps=160 V — — — 50
Gate-Source Leakage Current lass Ves=£10 V — 100 — 100 nA
Vos=0
Drain-Source On Voltage Vos(on)? Ib=4 A — 2.4 — 24
VG5=5 \Y Vv
1b=8 A — 5.5 — 5.5
Ves:5 \
Static Drain-Source On Resistance ros(on)? Io=4 A —_ 0.6 — 0.6 Q
VGs'—'S \
Forward Transconductance Ots Vps=10 V 5.9 (typ) 5.9 (typ) mho
I0=4 A
Input Capacitance Ciss Vps=25 V — 750 — 750
Output Capacitance Coss Ves=0V — 250 — 250 pF
Reverse-Transfer Capacitance Crss f=0.1 MHz — 70 — 70
Turn-On Delay Time ta(on) Vppo=50 V 15(typ) 45 15(typ) 45
Rise Time to e A 45(typ) | 150 | 45(typ) | 150 ns
Turn-Off Delay Time ta(off) Rgs=6.25 Q 100(typ) | 135 | 100(typ) | 135
Fall Time t Vgs=5 V 60(typ) 105 60(typ) 105
Thermal Resistance Réic RFM8N18L, — 1.67 —_ 1.67
Junction-to-Case RFM8N20L .
RFPBN18L, — 2.083 — 2083 | /W
RFP8N20L
®Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFM8N18L RFM8N20L
CHARACTERISTIC SYMBOL | conDITIONS RFPSN18L RFPgN20L | UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp ' Isp=4 A — 14 — 1.4 A
Reverse Recovery Time tee k=4 A 250(typ) 250(typ) ns
d|F/d(=100 A//.IS

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

RFM8N18L., RFM8N20L, RFP8N18L, RFP8N20L.
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REMBNISL, RFMEN20L, RFP8NTSL, RFPEN20L
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L, RFM12NT0L,

N-Channel Logic Level
Power Field-Effect Transistors (L2 FET)

8 A, 180 V and 200 V

D
roson: 0.6 Q
Features:
m Design optimized for 5 volt gate drive
m Can be driven directly from Q-MOS, N-MOS, TTL Circuits 6
m Compatible with automotive drive requirements
m SOA is power-dissipation limited
. S
[ ]
]
[

RFMT12N08& RFP12N08L, RFP12N10L File Number 1512

Nanosecond switching speeds

Linear transfer characteristics 92Cs-3374!

High input impedance

Majority carrier device N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

RFM12N08L DRAIN
SOURCE (FLANGE)

RFM12N10L
The RFM12N08L and RFM12N10L and the RFP12NO08L and <
RFP12N10L are n-channel enhancement-mode silicon-gate ®
power field-effect transistors specifically designed for use
with logic level (5 volt) driving sources in applications such GATE

as programmable controllers, automotive switching, and seceaess
solenoid drivers. This performance is accomplished through JEDEC TO-220AB

a special gate oxide design which provides full rated con-

duction at gate biases in the 3-5 volt range, thereby facilitat- -

ing true on-off power control directly from logic circuit RFP12N08L -
supply voltages. RFP12N10L 1 é DRAIN
The RFM-series types are supplied in the JEDEC TO- (FLANGE) = I : ;/
204MA steel package and the RFP-series types in the O : |
JEDEC TO-220AB plastic package. { | >
The RFM and RFP series were formerly RCA developmental soﬁoml ViEw /
numbers TA9526 and TA9527. SOURCE
92Cs-37556
JEDEC TO-220AB
MAXIMUM RATINGS, Absolute-Maximum Values (Tc=25° C),
RFM12NO08L FM12N10L RFP12NO8SL RFP12N10L
DRAIN-SOURCE VOLTAGE ........... Voss 80 80 100 "
DRAIN-GATE VOLTAGE (Rgs=1MQ) .... Voar 80 100 80 100 Vv
GATE-SOURCE VOLTAGE ............. Vas +10 \Y
DRAIN CURRENT, RMS Continuous ...... lo 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 .................. Ti, Tstg -55 to +150 °C
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Logic Level MOSFETs

REMT2N0SL, REF

W20 0L, REFPT2M0SL, REP12MN 0L

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

LIMITS
TEST RFM12NO08L RFM12N10L
CHARACTERISTIC SYMBOL | coNDITIONS RFP12N08L REPi2Nf0L | UNITS
MIN. MAX. MIN. MAX.
Drain-Source Breakdown Voltage BVoos Ip=1 mA 80 — 100 — v
Vaes=0
Gate Threshold Voltage Ves(th) Ves=Vos 1 2 1 2 v
Ip=1 mA
Zero Gate Voltage Drain Current loss Vps=65V — 1 — —
VDs=80 \ el —_ - 1
Te=125°C HA
VDs=65 VvV —_ 50 —_ _
VDs:BO VvV <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>