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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.

RCA Power MOSFET Products



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.
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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
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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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GATE /TO n CHANNEL

ALUMINUM

Y2

n~ EPITAXIAL LAYER
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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.
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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,
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Micrographic recipe for a typical diffusion sequence.

temperature profiling/ramping, mass-flow controlled
gases, and wafer-boat movements), alert/alarm provi-
sions, and extensive diagnostic capabilities. The micro-
controllers are supervised by a central computer console
which provides 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%.
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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

500 T T T T
BVpss
GATE
SOURCE -8
375 VOLTAGE
% - v R_=508 -8
S bD = Voss Ig (REF) = 2.1 mA
vV, =
| 250 Ve = 10V ob = Vbss
GS
3
£ - —a
0.75 Vpgs 0.75 Vpgg
125 0.50 Vpgs 0.50 Vpgg
0.25 Vpgs 0.25 Vpss 2
DRAIN SOURCE VOLTAGE
o o
IG (REF) O'G (REF)
IG (ACT) IG (ACT)

Fig. 6 - Normalized switching waveforms forconstant gate-current

TIME — Microseconds

92Cs-37670

drive.

DRAIN-TO—SOURCE ON RESISTANCE

~

08

06

Vgs =10V
PULSE TEST

PULSE DURATION = 80 uS
DUTY CYCLE <2%

5
.
8
K

o] 4 8 I 16 20 24 28
DRAIN CURRENT (Ip)—A
92CS-37062

Vgs — Volts

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

T

o |Yostov sEBSRet
El4 PULSE TEST 1T o

PULSE DURATION = 80 uS o mis
| |ouTy cYclE< 2% HHTTHH
2 T Tc=25°C T4
212 c H
. Feaasse H
§ 0 2 T
Z c=l25°C
= =
(53
as
z
o
g L
4 6 v
z v
[:4
=
o 4
4 an
; H-4
x 20
e rime

AN

T

1T

o | 2 3 4 5 6 71 8 )
DRAIN CURRENT (Ip)—A
92CS-37064

Fig. 10 — Typical forward transconductance as a function

of drain current for all types.

|PULSE TEST

24| PULSE DURATION = 80 uS
DUTY CYCLE S2%

n
o

>

@

DRAIN CURRENT (Ip)—A
~

Vgs =+

35V

T

ngs=+3 VE

essneunns

(o} 2

4

8 10 12

DRAIN - TO- SOURCE VOLTAGE (Vpg) — V

92CS~-37061

14

Fig. 7 — Typical saturation characteristics for all types.

FREQUENCY (f) = 0.1 MHz

. 13000
Y
|
g
8 2000 ¥ Ciss ]
3
=
Q
< =
a
s
3]
1000 FHREN
Coss
: : 11 Crss]]
(4] 40 50
DRAIN-TO-SOURCE VOLTAGE (VDS) -V
92CS-37063

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

509

D
TO SCoP

s0a KELVIN

CONTACT

E

=V
< DD=
T250V

= 92CS-37376

Fig. 11 - Switching Time Test Circuit.



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

100 | CASE TEMPERATURE (T¢) =25°C
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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

100, [ CASE TEMPERATURE(Tc )=25°C

(CURVES MUST BE DERATED
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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

100 4 CASE TEMPERATURE (Tg) =25°C
e (CURVES MUST BE DERATED
Tp(MAX)CONTINUOS LINEARLY WITH INCREASE IN
TEMPERATURE)
2 = S
¥--OPERATION INfHEFHHENCE: g
F=THIS AREA IS e
< 10 E=LIMITED BY -
| ®Ereston) i i
S e ki .
g g
= 8
Z
w =
[+ 4
S == H
© - +HH —m‘l THE
z o HELSHHi : i
< H il {1t a
I 35 i m=an
8 oEE i S
. By B
):=:
Vpss (MAX) =80V RFK35NO8
Vpss (MAX.) =100V RFK35NI0 LSS
ey res & H u”i Hi
0.1 I HEH 1
2 4 6 8 2 4 6 8 2 4 6 8
! 10 100 1000
DRAIN-TO-SOURCE VOLTAGE (Vpg) —V
92CS-37167R1
Fig. 1 — Maximum safe operating areas for all types.
T T
w Ves*Vbs {L
140 R g Ip=imA
= 3
1 120 2 1.5
Iy 3
=z 100 5,
=3 wo—
= x =
E 80 £ :,}, 1 e H
@ w 8 me==SaE
@ m B2
o 60 (]
[ 4 [=]
g N
° 40 3 0.5
=
20 s
z
H
o] 50 100 150 200 250 -50 [o] 50 100 150 200
CASE TEMPERATURE (Tg)—°C JUNCTION TEMPERATURE (T;)—°C
92Cs-37168 92Cs- 37169

Fig. 2 — Power vs. temperature derating curve for all types.

w Ip=17.5A
z VGs=10 V
Ry
-4
(73
g 15
z
o
w
o
€=

=
R
e 8
it_.
I
@
(=}
g o5
N
i
<
=
4
o
z

-50 ) 50 100 150
JUNCTION TEMPERATURE (T;)—°C
92Cs-37170

Fig. 4 — Normalized drain-to-source on resistance to junction
temperature for all types.

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.

122

Logic-Level FETs

_1.° REMION15
' |REM10N15L

(RFM10N15)
V(RFM10N15L)

(RFM10N1 5)
V(RFM1ON15L)

RFM10N15)
RFM10N15L)

Ul<

2= <

( FM10N15)
V(RFM1ON15L)

Sav (RFM10N15)
=2V (RFM10N15L)

 DRAIN CURRENT (Ip) — A

2 8 B0
_ DRAIN-TO-SOURCE VOTLAGE (Vpg) — V

Drain current as a function of drain voltage for L2FETs and
standard MOSFETSs at low voltages.




- . — .
! 10 ]
4 RFM10ON15 !
TEMPERATURE= —40°C RFM10ON15L !
: 25°C [ 100
8 ° > GATE
! T 100°C | | TYPE DRIVE| Rg [td(ON)| t, [td(OFF)| 1t
i a Ve RAM =10V | :g 3’;’3’,?"';'5 o-1ov] 252 | 15 | 120 | 123 | 93
I £ 6 o - o 12tlo-5vle2s0| 11 | 57 | 104 | 62
;Z [T}
g g
| 5
| 2 a g
O W 50r R =15
P2 Q
< %
1B 2 3 RFM10N15
’ D
e
> RFM10N15L
) o S
2 4 6 8 [
RFM10N15 a o .
! L I L | o 500
' 1 2 3 4 TIME — ns
i RFM10ON15L
i GATE VOLTAGE (Vg) — V

1000

Drain current as a function of gate voltage for L2FETs and

standard MOSFETSs.

RATED DRAIN-TO-ééljﬁEE VOLTAGE (Vpg)— %

50+

MOSFETs.
100
vg=10V Vbs
RFEM1ON15 -, REM1ON15L
1 (ON) = Ig (OFF) \RFM1ON15
220 VGATE

. — RATED VOLTAGE
G~ RATED CURRENT,

Vg=5V

RFM10ON15L

1

|

TIME— 1 pS/DIVISION

Drain voltage switching waveforms for L2FETs and standard

MOSFETSs.

Logic Level FETs

Drain voltage turn-on waveforms for L2FETs and standard

123



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.

g | CASE TEMPERATURE(T¢)=25°C
(CURVES MUST BE DERATED
€| LINEARLY WITH INCREASE
_IN TEMPERATURE)
S To(wax G
CONTINOUS FEEEHNE
q J._‘KTE_
| THHHTE
3 of
t" R Eas s B R B BN S S I
- 4 0,
z OPARATION IN THIS = W
w REGION IS LIMITED 3
@ 25!
5 2 H
©
z
< 22 Szas:
& s S R : HHH
= I :
o
Vpss (MAX)=100V RFLINIOL,RFP2NIOL
Vpss (MAX)= 80V RFLINOSL, RFP2NOSL:
2 ST I T T T
i
: T T HT
| 2 4 6 89 2 4 6 8,59 2 4 6 800
DRAIN - TO- SOURCE VOLTAGE (Vpg)-V
92CM-37340
Fig. 1 — Maximum operating areas for all types.
Ig 2 ID=lrnA
30] % |Vpg=25V
$ o
&
28 2.5
i E 15
Q >
3 20| g‘&‘ o
3 “ - =
o ., =) =T
= %q' % ] =
& &
8 £ S
e =
§ 3
8 g 05
3
<
=
o
S o
0 100 150 200 - 250 300 -50 0 50 100 50
CASE TEMPERATURE (T¢ )—°C JUNCTION TEMPERATURE (Tj )—°C
92CS-37455 92CS5-37341
Fig. 2 — Power dissipation vs. temperature derating curve Fig. 3 — Typical normalized gate threshold voltage as a function
for all types. of junction temperature for all types.
Ip=ImA Vps =I5V
Vgs*+5V 7 < |PpuLse TEST
2 ) PULSE DURATION= 80ps
w = |DUTY CYCLE< 2%
& 2 B
= o
oals L 5
oy
22 g o
o z
(2] <
on 1 x 3
w [=}
n& ,"s
38 £ 2
S ;’ HH-ve =r25°C
Z 05 o 1H- A
td INTT 1
T [HTc =—a0°c
» 0| It 1$| IS RERNI
=50 50 00 150 | 2 3 4 5
JUNCTION TEMPERTURE (T, )-°C GATE-TO- SOURCE VOLTAGE (Vgg)—V
92CS-37342
i . X i 92CS- 37343
Fig. 4 — Normalized drain-to-source on resistance to . . L
junction temperature for all types. Fig. 5 — Typical transfer characteristics for all types.

126




S ‘ e LOgic Level MOSFETSs
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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

File Number 1513

S
92Cs-33741

N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

GATE

O

DRAIN

—

BOTTOM VIEW

%"

SOURCE
92€s-37556

JEDEC TO-220AB

SOURCE

GATE

DRAIN
(CASE)

92CS-37555

JEDEC TO-39

RFP1N12L

120
120

RFP2N15L
150
150

2

25
0.2

-55 to +150

25
0.2

SErr<<<




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

TERMINAL DESIGNATIONS
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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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Logic Level MOSFETs

REMBNISL, RFMEN20L, RFP8NTSL, RFPEN20L
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Logic Level MOSFETs

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 —_ — — 50
Gate-Source Leakage Current lass Ves=£10 V — 100 — 100 nA
Vos=0
Drain-Source On Voltage Vos(on)? =6 A — 1.2 — 1.2
VGS:5 \% V
15=12 A — 3.3 - 3.3
VGS=5 \%
Static Drain-Source On Resistance ros(on)® lb=6 A — 0.2 — 0.2 Q
VGs:5 \%
Forward Transconductance g’ Vps=10 V 7 (typ) 7 (typ) mho
ID:S A
Input Capacitance Ciss Vps=25V — 750 — 750
Output Capacitance Coss Vas=0V — 325 — 325 pF
Reverse-Transfer Capacitance Crss f=0.1 MHz — 100 — 100
Turn-On Delay Time tq(On) Vpp=50 V 15(typ) 50 15(typ) 50
Rise Time t P A 70(typ) | 150 | 70(typ) | 150 ns
Turn-Off Delay Time ta(off) Rgs=6.25 Q 100(typ) | 130 | 100(typ) | 130
Fall Time ty Vas=5V 80(typ) 150 80(typ) 150
Thermal Resistance Ré.c RFM12NO08L, —_ 1.67 — 1.67
Junction-to-Case RFM12N10L o
RFP12N08L, - 2.083 = 2083 | W
RFP12N10L
#Pulsed: Pulse duration = 300 us max., duty cycle = 2%.
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFM12N0SL RFM12N10L
CHARACTERISTIC SYMBOL | coNDITIONS RFP12N08L RFP12N1oL  |UNITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vso Isp=6 A — 1.4 — 1.4 \
Reverse Recovery Time ter =4 A 150(typ) 150(typ) ns
dir/di=100 A/us

*Pulse Test: Width < 300 us, duty cycle < 2%.
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RFMT12N08L, RFM12N10L, RFP12N0O8L, RFP12N10L
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Logic Level MOSFETs

REMI2N0SL, RFMI2N0L, BEP12N0SL, REPI2N]0L
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COMFETs

T renssesommere

Although vertical MOSFETs have become increas-
ingly important in discrete power-device applications
(primarily because of their high input impedance, rapid
switching times, and low on-resistance), the fact that
their on-resistance increases with increasing drain-
source voltage capability has limited their practical
value to applications below a few hundred volts. This
limitation is effectively overcome in the COMFET or
COnductivity Modulated Field Effect Transistor, a
device in which the conductivity of the n-type epitaxial
drain region is greatly increased (modulated) by the
injection of minority carriers from a p-type substrate.

The COMFET operates basically the same as a
standard MOSFET and combines the characteristics of
a power MOS transistor, a bipolar transistor, and a
thyristor in a single device. The COMFET has an
exceptionally low on resistance, roswon, Which permits
improved utilization of silicon chip area. This resistance
is less than 0.2 ohms for a 0.09 cm? chip area, a factor
of ten less than that of comparably sized MOSFETSs.
The on resistance of COMFETs has been measured at
less than 0.1 ohm with full drain current, 20 amperes,
flowing through the device, and the conductivity-
modulated device blocks 400 to 600 volts in the forward
direction and 100 volts in the reverse direction. These
characteristics combine to make the COMFET an ideal
power device for high-voltage, high-power applications.

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

N- EPITAXIAL LAY

P~ SUBSTRATE

Cross section of COMFET structure
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,Fealures . o

W Low on-state re3|stance
Microsecond switching speed
ngh mput lmpedanc

Applncatlons

.. # Motor drlves
W Power supplles
M Crowbar circuits
W Protective circuits .

Structure

The unique high-voltage, low-resistance characteris-
tics of the COMFET are achieved by use of a p-type
substrate on the drain side of a conventional n-channel
power MOSFET. When a positive voltage is applied to
the gate terminal, electrons enter the n-type drain
region and cause a corresponding hole injection into
the drain from the p-type substrate. The carriers, or
holes, modulate the conductivity of the high-resistance
drain and thereby substantially reduce the overall
ros(on) value.

The cross-sectional structure of the COMFET is
similar to that of an MOS-gated thyristor, except for the
presence of the equivalent shunting resistance, Rs, in
each unit cell. The fabrication of the COMFET is like
that of a standard n-channel power MOSFET, except
that the n™-epitaxial layer is grown on a p* substrate
instead of an n* substrate, and a thin n* layer is added.

< SHUNTING
£ RES!STANCE

Equivalent circuit of a COMFET



COMFETs

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

For sufficiently large ip, emitter injection in the n-p-n
transistor increases and is accompanied by an increase
in the n-p-n transistor’s current gain. When the total
gain for both transistors increases to 1, the four-layer
device latches. The level of ip at which this latching
occurs is the latching current level, I..

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

There is also a reduction in fall time, ti. The
COMFETs can block the high voltage only in the
forward voltage direction since the emitter junction
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TEMPERATURE — °C

(p*-n*) of the p-n-p equivalent transistor breaks down
at a low level when the polarity of the applied voltage is
reversed. The smallest values of t; that have been
obtained for COMFETs are in the range of 100 to

200 ns.

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

Thermal Considerations

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

10A, 350V and 400V
Vps(on): 2V

Features:
m [ow on-state resistance

FEISE0 = High input impedance
Applications:
JEDEC TO-204MA = Motor drives
(Formerly JEDEC TO-3) = Power supplies
: m  Crowbar circuits
®»  Protective circuits

The TA9437A and TA9437B are n-channel enhancement-
mode conductivity-modulated power field-effect transistors
designed for applications such as switching regulators,
switching converters and motor drivers.

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

Drain-Source Voltage ..........cviiiiiiiiieennneennnernnnoeansenannnns Voss

Gate-Source Volage ......cuvvuitiiiinneinnnenneernnnrenneeansonneennns

10 1 T @ T ¢ (- T PP
Gate Threshold Voltage ...........ccivuiiiriinnniiinneennerneeenns VGs(TH)

Drain Current (80% of Rated VDSS) ....covviiiiiiiiiiiiieneenenoennnnnns
Gate-Source Leakage CUITENt ............ceeeeueerneneennennenaaeneennns

Drain-Source ON Voltage (At Rated Ip, VGs =10V) ..........cocuennn Vbs(ON)

Thermal Resistance (J-C)
Tstg, Ti(max)
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m  Microsecond switching speeds

TAQLITA

N-Channel Enhancement Mode
Conductivity-Modulated
Power Field-Effect Transistors

TERMINAL DIAGRAM

N-CHANNEL ENHANCEMENT MODE

TA9437A

350

S

92Cs- 37694

+20

TA9437B

400

10

2-4

10

100

2

1.67

-55 to +150
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°C/W
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ELECTRICAL CHARACTERISTICS, at Case Temperature (TC) = 25° C unless otherwise specified.

LIMITS
TEST
CHARACTERISTIC SYMBOL | CONDITIONS TA9437A TA9437B UNITS
Min. Max. Min. Max.
Drain-Source Breakdown BVDss ID=1mA 350 - 400 - \"
Voltage Ves=0
Gate Threshold Voltage VGs(th) VGSs = VDS 2 4 2 4 \
ID =1 mA
Zero Gate Voltage Drain IDss VDs = 280 V — 10 — —
Current VDs = 320 V — — — 10
Tc=125°C | pA
VDs =280 V — 500 — -
VDs = 300 V — — — 500
Gate-Source Leakage lgss Ves=+20V —_ 100 — 100 nA
Current VDS =0
On-State Gate Voltage VGs(on)a Vbs =2V — 10 — 10
ID=10A v
Vbs=1.5V — 10 — 10
ID=5A
Drain-Source On Voltage Vbs(on)@ ID=10A — 2 — 2
‘ Vas = 10 V v
ID=5A —_ 1.5 - 1.5
Vés =10V
Input Capacitance Ciss VDs=25V — 650 — 650
Output Capacitance Coss VGs=0V — 230 — 230 pF
Reverse Transfer Capacitance Crss f=1MHz — 60 — 60
Turn-On Delay Time td(on) Vos = 30 — 0.5 — 0.5
Rise Time tr ID=10A — 0.5 - 0.5 P
Turn-Off Delay Time td (off) Rgen=Rgs=50Q — 0.5 — 0.5
Fall Time tf VGs =10V — 2.5 — 2.5
Thermal Resistance ReJC TA9437A,
Junction-to-Case TA9437B — 1.67 — 1.67 °C/W

8Pulsed: Pulse duration = 300 us max., duty cycle = 2%,
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Developmental Types

N-Channel Enhancement Mode
Conductivity-Modulated

Power Field-Effect Transistors
10A, 350V and 400V

Vps(on): 2V

Features:

® Low on-state resistance
m Microsecond switching speeds
= High input impedance

Applications:

H-1911 m  Motor drives
® Power supplies
JEDEC TO-220AB s Crowbar circuits
®  Protective circuits
The TA9438A and TA9438B are n-channel enhancement- TERMINAL DIAGRAM
mode conductivity-modulated power field-effect transistors
designed for applications such as switching regulators, D

switching converters and motor drivers.

S

92CS-37694

N-CHANNEL ENHANCEMENT MODE

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

148

TA9438A TA9438B
Drain-Source VOlagGe .......covueiiiiiiiiiiieinrneeinneeenenennanss VDss 350 400
Gate-Source Voltage .........covriiiiiiiininneeinennieeeneeenanoennnns VaGs +20
Drain CuUrmaNt . ... i e e e e et e Ip 10
Gate Threshold Voltage .............c.coiiuiiiiiiiiiiiiiiiniennnne. VGs(TH) 2-4
Drain Current (80% of Rated VDSS) ........ccoiviiiiiiinininnnennnncennns Ibss 10
Gate-Source Leakage Current ............ceiiiiiiiiiiieennnecnnneeens Igss 100
Drain-Source ON Voltage (At Rated ID, VGS=10V) ...........couuenn Vos(ON) 2
Thermal Resistance (J-C) 2.08
Tstg, Ti(max) -55 to +150




TAVISSA
File No. 1534 FAGI00
ELECTRICAL CHARACTERISTICS, at Case Temperature (Tc) = 25° C unless otherwise specified.
LIMITS
TEST
CHARACTERISTIC SYMBOL | CONDITIONS TA9438A TA9438B UNITS
Min. Max. Min. Max.
Drain-Source Breakdown BVobss ID=1mA 350 — 400 —_ \"
Voitage VGs =0
Gate Threshold Voltage VGs(th) VGS = VDS 2 4 2 4 Vv
ID=1mA
Zero Gate Voltage Drain IDss Vbs =280V — 10 - -
Current VDs = 320 V — — — 10
Tc=125°C uA
Vbs =280V — 500 — —
VDs = 300 V — — — 500
Gate-Source Leakage IGss VGs =120V - 100 — 100 nA
Current VDS = 0
On-State Gate Voltage VGs(on)@ Vvbs=2V — 10 — 10
ID=10A v
Vbs=15V — 10 — 10
ID=5A
Drain-Source On Voltage VDS(on)a ID=10A — 2 - 2
VGs =10V v
ID=5A — 1.5 - 1.5
VGs = 10V
Input Capacitance Ciss Vbs=25V — 650 — 650
Output Capacitance Coss VGs=0V — 230 — 230 pF
Reverse Transfer Capacitance Crss f=1MHz — 60 — 60
Turn-On Delay Time td(on) VDs = 30 - 0.5 — 0.5
Rise Time tr ID=10A — 0.5 — 0.5
Turn-Off Delay Time td(off) Rgen=Rgs=500Q — 0.5 — 0.5 ke
Fall Time tf VGs =10V — 2.5 — 2.5
Thermal Resistance RsJC TA9438A,
Junction-to-Case TA9438B —_ 2.08 — 2.08 °C/W

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

Index to Types

TypeNo. ~ Channel

Descrlptlon

Ordering Information

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

Suffix
Letter

H
W

Form Factor
Definition

Chips: Individual test-accepted chips.

Unsawed Wafer: Wafter not sawed;
100% tested; reject
chips are inked out
for easy identification.

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

for easy identification.

150 Power MOSFET Chips

N 50V, 2A, 080hm
PCF2N18 N 180V, 2A 30hms 1
PCF3N45s | N 450V, 3A, Sohms,fﬂ' 0
 PCFSPI2 ! b 0
_PCFePO8 | P - 80V, BA 060hm h
_ PCF8N18 | N 180V, 8A, 0.6 ohm L
- PCF8Pos8. ! P 80V, 8A, 0.4 ohm } ,
PCF10N12 . ; N : 120V 10A, 0.3 ohm Lo
. PGRIONSS. . aig . N | 450V 10A 075 ohm I
'.{-.PCF12N08: - N ; 80V, 12A, 02ohm o
”,PCF12N18; N - ;180V 12A, 0.3 ohm
' ' P 80V, 12A, 0.3 ohm
50V 15A O 15 ohm
20V, 15A, 0.15 ohm
_80V 18A, 0.12 ohm
'180V 25A 015 ohm o
',120V 30A 0085 ohm
80V, 35A, 006 ohm
50V, 45A, 0.04 ohm

Specifysthe proper suffix letter when ordering as follows:

Order Option Example
Chip PCF2NO8H
Unsawed Wafer PCF2NO8W
Sawed Wafer PCF2N0O8WS

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



Power MOSFET Chips

Packing for Shipment
RCA chips and wafers are packed in protective

enclosures to assure reliability. pockets for easy use. The number of chips per

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

'_ — -
M o s p
OPEN THIS SIDE UP)
— =
PN Qry. |
PO No. |
LOT No R
FAMILY —— -
TYPE r _} |
ER No. : |
DATE — A ' ' I —
ELECTROSTATC, SENSITIVE DEVICES £ o8 .
Trademark(s)®Registered ¢
Marca(s) Registrada(s) 27S3BT=B L D
— — H | — — —

B. Unsawed Wafers — W Suffix
Unsawed wafers are placed in wafer holders

(fitting in depressions), provided with covers,
and sealed in plastic bags.

Wafers
in Bag

Power MOSFET Chips 151



C. Sawed Wafers — WS Suffix
Unsawed wafers are mounted on tape and then
sawed. The sawed wafers are placed in sealed
plastic bags.

Corrugated Cover —»

Foam Pad Cover —»

Max. of 10 Wafers

Reliability and Quality Assurance

Electrical Parameters — RCA 100% electrical tests each
chip on each wafer to the electrical tests specified in
the Technical Data section under the individual RCA
power chip device type number. All rejects are inked
out. Product is guaranteed to an LTPD of 10%.
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Visual Inspection — RCA 100% visually inspects each
chip on each wafer in accordance with the chip visual
inspection criteria of MIL-STD-750, Test Method 2072.
All rejects are inked out.



Power Chips

POCRANDS

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

0.060"

50V,2A,080
| - s Contact metallization: m Die thickness-17 £ 1 mils
: 0 060" — Gate and source-aluminum s Device types that are derived
(S) SOURCE ATTACH AREA 0 010" x 0 020" Drain-tri-metal (Al-Ti-Ni) from PCF2NO5-
(B) GATE ATTACH AREA 0 010" 20 020" m Assembly recommendations: RFL2NO5 RFP4N0O5
BACK SIDE ~ DRAIN Gate and source-5-mil aluminum wire RFL2N06 RFP4N06
Drain-mounted with 95/5 lead-tin solder

92CS-35309

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
isti Test F2N05
Characteristic Conditions PC Units,
Min. |Max.
BVbss Ip=1 mA 50 | — Vv
Vas=0
Vasith) Vas=Vbs 2 4 Y
lo=1 mA
lbss Vbs=40 V — 1 uA
lass Vas=120 V — |100 | nA
Vbs=0
Vos(ON)a lo=1 A — |08 V
Vas=10 V
grsa Vbs=10 V 400 | — jmmho|
Io=1 A

apulsed; pulse duration = 300 us max., duty factor = 2%.

File Number 1522
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Power Chips

PCF2N08

N-Channel Enhan_cement-Modew
Power Field-Effect Transistor Chip

0.060"
80V,2A,1.25 Q
g = Contact metallization: m Die thickness-17 + 1 mils
0 060" Gate and source-aluminum m Device types that are derived

@SOURCE ATTACH AREA 0 010" x 0 020" Drain-tri-metal (A/-TI‘NI) from PCF2N08-

. . m Assembly recommendations: RFL1NO8 RFP2N08
@eare arracs aves 000" 0 020 Gate and source-5-mil aluminum wire RFLIN10  RFP2N10

BACK SIDE — ORAIN Drain-mounted with 95/5 lead-tin solder

92CS-35309

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
. Test »
Characteristic Conditions PCF2N08 |Units
Min. {Max.
BVbss Ip=1 mA 80 | — \
Vas=0
Vas(th) Vaes=Vbs 2 4 Vv
lo=1 mA
lpss Vps=65 V — 1 uA
lass Vas=120 V — (100 | nA
Vbs=0
Vos(ON)a Ip=1 A — |1.25]| V
Vas=10 V
grsa Vos=10 V 400 | — mmho
lo=1 A

apyised; pulse duration = 300 us max., duty factor = 2%.

File Number 1458
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Power Chips

P

(- 0.080"

(S) SOURCE ATTACH AREA 0 010" x 0 020"

(©) GATE ATTACH AREA 0 010" x0 020"

BACK SIDE — DRAIN
92CS-35309

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

120V, 2A,2Q

a Contact metallization:
Gate and source-aluminum
Drain-tri-metal (Al-Ti-Ni)

8 Assembly recommendations:

Gate and source-5-mil aluminum wire

m Die thickness-17 £ 1 mils
a Device types that are derived
from PCF2N12-
RFL1N12 RFP2N12
RFL1N15 RFP2N15

Drain-mounted with 95/5 lead-tin solder

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
. Test
Characteristic Conditions PCF2N12 (Units|
Min. |Max.
BVoss Io=1 mA 120 — | V
Vaes=0
Vas(th) Vaes=Vbs 2 4 \Y
Io=1 mA ;
lpss Vos=100 V — 1 UuA !
lgss Vas=120 V — (100 | nA
Vbs=0
Vos(ON)a Ib=1A — 2 \Y
Ves=10V
gt Vos=10 V 400 | — mmho|
lp=1 A I

apysed; pulse duration = 300 us max., duty factor = 2%.

File Number 1425
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Power Chips

P@FJMB

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

0060"

180V,2A,30Q
—1 m Contact metallization: u Die thickness-17 + 1 mils
0.060" Gate and source-aluminum s Device types that are derived
@SOURCE ATTACH AREA 0 010" x 0 020" Dfain‘tri'metal (AI'T/‘NI) ffom PCF2N18'
(6) GATE ATTACH AREA 0 0I0" x 0 020" m Assembly recommendations: RFL1IN18  RFP2N18
BACK SIDE — DRAN Gate and source-5-mil aluminum wire RFL1N20  RFP2N20
Drain-mounted with 95/5 lead-tin solder

92CS-35309

4

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
Test )
Characteristic Conditions PCF2N18 (Units
Min. (Max.
BVobss Io=1 mA 180 | — Y
Vas=0
Vas(th) Vaes=Vbs 2 4 \
Io=1 mA :
lpss Vps=145V — 1 UA
lass Vas=+20 V — 1100 | nA
Vos=0
Vos(ON)a lo=1 A — 3 Y
Ves=10V
grs@ Vos=10 V 400 | — mmho
Ip=1 A

apy|sed:; pulse duration =300 us max., duty factor = 2%.

File Number 1459
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Power Chips

PCES

2

T

N45

E

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

0120"

450V,3A,3 Q
— oo m Contact metallization: m Die thickness-17 = 1 mils
Gate and source-aluminum m Device types that are derived
(S)sOuRCE ATTACH AREA 0 020" X0 040" Drain-tri-metal (Al-Ti-Ni) from PCF3N45-
() GATE ATTACH AREA 0 020" 10 040" m Assembly recommendations: RFM3N45 RFP3N45
BACK SIDE — DRAIN Gate and source-10-mil aluminum wire RFM3N50 RFP3N50
92¢5-35311 Drain-mounted with 95/5 lead-tin solder

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
o Test .
Characteristic Conditions PCF3N45 |Units
° Min. (Max.
BVoss Ip=1 mA 450 | — Y
Vaes=0
VaGs(th) Vas=Vbs 2 4 Vv
Ip=1 mA
Ipss Vps=360 V — {10 | uA
lass Vas=120 V — 100 | nA
Vps=0
Vbs(ON)a Ib=1.5 A — |45 | V
Vas=10 V
grsa Vbs=10 V 1 — |[mho
Ib-1.5 A

3pyised; pulse duration = 300 us max., duty factor=2%.

File Number 1460
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Power Chips

0.120" -

(S) SOURCE ATTACH AREA 0.020" x 0.040"
(G) GATE ATTACH AREA 0.020"x0.040"

BACK SIDE — DRAIN
92C€S-3531}

P-Channel Enhancement-Mode

Power Field-Effect Transistor Chip

5A,120V,1Q

m Contact metallization:
Gate and source-aluminum
Drain-tri-metal (Al-Ti-Ni)

m Assembly recommendations:
Gate and source-10-mil aluminum wire
Drain-mounted with 95/5 lead-tin solder

m Die thickness-17 + 1 mils
m Device types that are derived
from PCF5P12-
RFM5P12 RFP5P12
RFM5P15 RFP5P15

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
e Test
Characteristic Conditions PCF5P12 |Units
Min. {Max.
BVobss Io=1 mA -120| — \Y
Vaes=0
Vasith) Vaes=Vbs -2 | -4 Y
Ip=1 mA
loss Vbs=-100 V — 1 uA
lass Vas=120 V — 100 | nA
Vps=0
Vbs(ON)a Ib=2.5 A — |-25| V
Vas=-10 V
gts@ Vos=-10 V 0.75| — |mho
I0-2.5 A

3pyised; pulse duration = 300 us max., duty factor = 2%.

File Number 1523
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Power Chips

P—

—/\

0120"

0.120"

(S)SOURCE ATTACH AREA 0 020" xG 040"

(G) GATE ATTACH AREA 0 020" x0.040"

BACK SIDE — DRAIN

92CS -35311

P-Channel Enhancement-Mode
Power Field-Effect Transistor Chip

80V,6A,06Q

m Contact metallization:
Gate and source-aluminum
Drain-tri-metal (Al-Ti-Ni)

m Assembly recommendations:
Gate and source-10-mil aluminum wire
Drain-mounted with 95/5 lead-tin solder

m Die thickness-17 £ 1 mils
m Device types that are derived
from PCF6P08-

RFM6P08
RFM6P10

RFP6PO8
RFP6P10

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
o Test .
Characteristic Conditions PCF6P08 Units
Min. |Max.
BVoss Ib=1 mA -80 | — \Y
Vaes=0
VaGs(th) Vas=Vbs -2 -4 \%
Io=1 mA
loss Vbs=-65 V — 1 uA
lgss Vaes=120 V — [100 | nA
Vos=0
Vps(ON)a Ib=3 A — |-1.8( V
Ves=-10V
grsa Vbs=-10 V 1 — |mho
Ib=3 A

apylsed; pulse duration = 300 us max., duty factor = 2%.

File Number 1518
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Power Chips

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

180V,8A,0.6 Q

m Die thickness-17 £ 1 mils

m Contact metallization:
m Device types that are derived

0.120" Gate and source-aluminum

() SOURCE ATTACH AREA 0 020" x 0 040" Drain-tri-metal (Al-Ti-Ni) from PCF8N18-
(G) GATE ATTACH AREA 0 020" x 0.040" m Assembly recommendations: RFM8N18 RFP8N18
Gate and source-5-mil aluminum wire RFM8N20 RFP8N20

BACK SIDE — DRAIN
Drain-mounted with 95/5 lead-tin solder

92CS-35311

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
e Test .
Characteristic Conditions PCF8N18 |Units
Min. |Max.
BVoss Io=1 mA 180 | — \
Vaes=0
Vas(th) Vas=Vbs 2 4 \Y
Ip=1 mA
lpss Vbs=145V — 1 uA
lgss Vas=1+20 V — 1100 | nA
Vbs=0
Vos(ON)a Ip=4 A — |24 | V
Vas=10 V
grs@ Vps=10 V 1.5 | — |mho
Io=4 A

apysed; pulse duration =300 us max., duty factor =2%.

File Number 1520
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Power Chips

PCFEPOB

P-Channel Enhancement-Mode
Power Field-Effect Transistor Chip

80V,8A,04Q
m Contact metallization: m Die thickness-17 £ 1 mils
Gate and source-aluminum » Device types that are derived
(S) SOURCE ATTACH AREA 0.030"x 0.060" Drain-tri-metal (Al-Ti-Ni) from PCF8P08-
(©) GATE ATTACH AREA 0.030"x 0.060" u Assembly recommendations: RFM8P08 RFP8P0O8
Gate and source-10-mil aluminum wire RFM8P10 RFP8P10

BACK SIDE — DRAIN

92535310 Drain-mounted with 95/5 lead-tin solder

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
L Test .
Characteristic Conditions PCF8P08 |Units
Min. |Max.
BVoss Io=1 mA -80 | — \
Vaes=0
Vas(th) Vas=Vbs -2 | -4 Y
Ip=1 mA
lpss Vps=-65 V — 1 uA
lass Vas=120 V — {100 | nA
Vps=0
Vos(ON)a Ip=4 A — (16| V
Ves=-10 V
grs@ Vpbs=-10 V 2 — |mho
lo=4 A

3pylsed; pulse duration = 300 us max., duty factor =2%.

File Number 1524
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Power Chips

PCFTONT2

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

10A,120V,0.3Q

020" e » Contact metallization: m Die thickness-17 £ 1 mils
. . Gate and source-aluminum m Device types that are derived
(S) SOURCE ATTACH AREA 0.020" x0.040 Drain-tri-metal (Al-Ti-Ni) from PCF10N12-
() GATE ATTACH AREA 0.020" x0.040" m Assembly recommendations: RFM10N12 RFP10N12
BACK SIDE — DRAIN Gate and source-10-mil aluminum wire RFM10N15 RFP10N15
92¢s-35311 Drain-mounted with 95/5 lead-tin solder

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
L Test .
Characteristic Conditions PCF10N12{Units
Min. |Max.
BVbss Ip=1 mA 120 | — \"
Vas=0
Vasith) Vaes=Vbs 2 4 Y
Ip=1 mA
Ipss Vbs=100 V — 1 uA
lass Vas=120 V — | 100 | nA
Vbs=0
Vos(ON)@ Ib=5 A — (15| V
Ves=10 V
grsa Vbs=10 V 2 — |mho
Io=5 A

aPulsed; pulse duration = 300 us max., duty factor = 2%.

File Number 1422
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Power Chips

&

PCF10NZ

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

450V,10A,0.75 Q

m Contact metallization: = Die thickness-17 £ 1 mils
- Gate and source-aluminum m Device types that are derived
l< 0.260° | Drain-tri-metal (Al-Ti-Ni) from PCF10N45-
(5) SOURCE ATTACH AREA 0.030" x 0.060" m Assembly recommendations: RFK10N45
() GATE ATTACH AREA 0,030 x 0.060" Gate and source-10-mil aluminum wire RFK10N50
' : Drain-mounted with 95/5 lead-tin solder

BACK SIDE -DRAIN 92CS-37695

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
e Test
Characteristic Conditions PCF10N45 Units
Min. |Max.
BVbss Io=1 mA 450 | — \
Vaes=0
Vas(th) Vas=Vbs 2 4 Y
Ip=1 mA
Ibss Vbs=360 V — | 10 | uA
lgss Vas=120 V — 1100 | nA
Vbs=0
Vos(ON)a Io=5 A — |375| V
Vas=10V
grsa Vbs=10 V 5 — |mho
Ip=5 A

apyised; pulse duration = 300 us max., duty factor = 2%.

File Number 1525
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Power Chips

€

 POFIER0E

N-Channel Enhancement-Mode
Power Field-Effect Transistor Chip
80V,12A,02Q

m Dje thickness-17 £ 1 mils
n Device types that are derived

m Contact metallization:

I P — Gate and source-aluminum
(5)SOURCE ATTACH ARER 0.020" x0.040" Drain-tri-metal (Al-Ti-Ni) from PCF12N08-
. . m Assembly recommendations: RFM12N08 RFP12N08
(©) 6ATE ATTACH AREA 0.020"x0.040 Gate and source-10-mil aluminum wire RFM12N10  RFP12N10
BACK SIDE — DRAIN Drain-mounted with 95/5 lead-tin solder
92CS -35311

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
L Test .
Characteristic Conditions PCF12N08 Units
Min. [Max.
BVobss Ip=1 mA 80 | — Vv
Vas=0
Vasith) Vas=Vbs 2 4 \%
Ip=1 mA
Ibss Vps=65 V — 1 uA
lass Vas=120 V — [100 | nA
Vps=0
Vps(ON)a Ip=6 A — |12 |V
Vas=10 V
grs@ Vbs=10 V 2 | — |mho
Ip=6 A

3pyised; pulse duration =300 us max., duty factor =2%.

File Number 1457
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Power Chips

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

180V, 12A,0.3 Q

m Contact metallization: a Die thickness-17 + 1 mils
Gate and source-aluminum m Device types that are derived
(S) SOURCE ATTACH AREA 0.030"x 0.060" Drain-tri-metal (Al-Ti-Ni) from PCF12N18-
(©) GATE ATTACH AREA 0.030" x 0.060" m Assembly recommendations: RFM12N18 RFP12N18
Gate and source-5-mil aluminum wire RFM12N20 RFP12N20

BACK SIDE — DRAIN . . .
020535310 Drain-mounted with 95/5 lead-tin solder

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
. Test .
Characteristic Conditions PCF12N18|Units
Min. [Max.
BVbss Io=1 mA 180 | — \%
Vas=0
Vas(th) Vas=Vbs 2 4 \Y)
Ip=1 mA
loss Vos=145V — 1 uA
lass Vas=120 V — 100 | nA
Vps=0
Vos(ON)@ Io=6 A — |18 |V
Ves=10V
gisa Vos=10 V 4 | — |mho
Ip=6 A

3pylsed; pulse duration = 300 us max., duty factor=2%.

File Number 1521
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Power Chips

PCF12[P08

P-Channel Enhancement-Mode
Power Field-Effect Transistor Chip

80V,12A,03 Q

m Contact metallization: m Dije thickness-17 + 1 mils
! 0.180" 1 Gate and source-aluminum m Device types that are derived
(S) SOURCE ATTACH AREA 0.030" x 0.060" Drain-tri-metal (Al-Ti-Ni) from PCF12P08-
(©) GATE ATTACH AREA 0.030" x 0.060" = Assembly recommendations: RFM12P08  RFP12P08
Gate and source-10-mil aluminum wire RFM12P10 RFP12P10

BACK SIDE— DRAIN Drain-mounted with 95/5 lead-tin solder
92CS-35310

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
L Test .
Characteristic Conditions PCF12P08 [Units
Min. |Max.
BVbss Ip=1 mA -80 | — \Y
Vas=0
VaGs(th) Vas=Vbs -2 | -4 Y
Ip=1 mA
lpss Vps=-65 V — 1 uA
less Vas=120 V — {100 | nA
Vbs=0
Vps(ON)a Ip=6 A — |-1.8| V
Vas=-10V
grsa Vbs=-10 V 2 — |mho
Io=6 A

3pylsed; pulse duration = 300 us max., duty factor = 2%.

File Number 1519
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Power Chips

S —

PCEI5N0S

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

120"
[ ® | 50V, 15 A, 0.15 Q
l m Contact metallization: m Die thickness-17 £ 1 mils
; 0.120" Gate and source-aluminum u Device types that are derived
@SOURCE ATTACH AREA 0.020" x0.040" Drain'trlh'meta/ (A/'TI'NI) from PCF15N05-
(©) GATE ATTACH AREA 0.020" x0.040" m Assembly recommendations: RFM15N05 RFP15N05
' ' Gate and source-10-mil aluminum wire RFM15N06 RFP15N06

BACK SIDE — DRAIN Drain-mounted with 95/5 lead-tin solder
92CS -35311 )

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
L Test .
Characteristic Conditions PCF15N05|Units
Min. |Max.
BVbss Ip=1 mA 50 | — \Y
Vas=0
VaGs(th) Vaes=Vbs 2 4 \Y
Ip=1 mA
Ipss Vbos=40 V — 1 uA
lass Ves=120 V — 1100 | nA
Vbs=0
Vos(ON)a 10=7.5 A — [1.125| V
Ves=10V
grs@ Vbs=10 V 2 | — [mho
lo-7.5 A

3pylsed; pulse duration = 300 us max., duty factor = 2%.

File Number 1526
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Power Chips

PCFISN12

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

120V, 15 A,0.15Q

m Die thickness-17 = 1 mils
m Device types that are derived

- m Contact metallization:
»l Gate and source-aluminum

I—‘O.IBO"

(S) SOURCE ATTACH AREA 0.030"x 0.060" Drain-tri-metal (Al-Ti-Ni) from PCF15N12-
(©) GATE ATTACH AREA 0.030" x 0.060" m Assembly recommendations: RFM15N12 RFP15N12
BACK SIDE — DRAIN Gatg and source-15-mil aluminum wire RFM15N15 RFP15N15
Drain-mounted with 95/5 lead-tin solder

92CS-35310

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
L Test .
Characteristic Conditions PCF15N12|Units
Min. [Max.
BVobss Ip=1 mA 120 | — Vv
Vas=0
Vasith) Vas=Vbs 2 4 Vv
Ib=2 mA
lpss Vps=100 V — 1 uA
lgss Ves=120 V — {100 | NnA
Vbs=0
Vbs(ON)a Ip=7.5 A — [1.125| V
Ves=10 V
grsa Vbs=10 V 5 — |mbho
Ib-7.5 A

2pyised; pulse duration = 300 us max., duty factor =2%.

File Number 1424
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Power Chips

L-——~ 0.180" »‘
(S) SOURCE ATTACH AREA 0.030"x 0.060"

(©) GATE ATTACH AREA 0.030" x 0 060"

BACK SIDE — DRAIN
92CS-35310

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

80V,18A,0.12Q

m Contact metallization:
Gate and source-aluminum
Drain-tri-metal (Al-Ti-Ni)

= Assembly recommendations:

Gate and source-10-mil aluminum wire
Drain-mounted with 95/5 lead-tin solder

m Die thickness-17 £ 1 mils
m Device types that are derived
from PCF18N08-
RFM18N08 RFP18N08
RFM18N10 RFP18N10

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
L Test .
Characteristic Conditions PCF18NO08|Units
Min. [ Max.
BVbss Ib=1 mA 80 | — v
Vas=0
Vasith) Vas=Vbs 2 4 \"
Io=1 mA
Ipss Vbs=65 V — 1 uA
lass Vas=120 V — 1100 | nA
Vps=0
Vos(ON)a Ib=9 A — |[1.08| V
Vas=10 V
grsa Vbos=10 V 5 — |mho
Ib-9 A

3pylsed; pulse duration = 300 us max., duty factor =2%.
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0.240"

l‘ 0.240" |
@ SOURCE ATTACH AREA 0.030" x 0.060"

(®) GATE ATTACH AREA 0.030" x 0.060"
BACK SIDE ~DRAIN 92C5-37695

N-Channel Enhancement-Mode

PCFZONTE

Power Field-Effect Transistor Chip

180V,25A,0.15 Q

m Contact metallization:
Gate and source-aluminum
Drain-tri-metal (Al-Ti-Ni)

m Assembly recommendations:
Gate and source-5-mil aluminum wire
Drain-mounted with 95/5 lead-tin solder

m Die thickness-17 + 1 mils
n Device types that are derived
from PCF25N 18-

RFK25N18
RFK25N20

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
L. Test
Characteristic Conditions PCF25N18|Units
Min. |Max.
BVoss lo=1 mA 180 | — Vv
Vas=0
Vasth) Vas=Vbs 2 4 Y
Ip=1 mA
Ibss Vbs=145 V — 1 uA
lass Vas=120 V — |100 | nA
Vbs=0
Vos(ON)a Ib=12.5 A — [1.875| V
Ves=10 V
gtsa Vos=10 V 7 — |mho
Ip=12.5 A

3pylsed; pulse duration = 300 us max., duty factor =2%.
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N-Channel Enhancement-Mode
Power Field-Effect Transistor Chip

30 A, 120V, 0.085 Q

0.240"

m Contact metallization: m Die thickness-17 £ 1 mils
Gate and source-aluminum u Device types that are derived
| 0240 - Drain-tri-metal (Al-Ti-Ni) from PCF30N12-
! ‘ e Assembly recommendations: RFK30N12
() SOURCE ATTACH AREA 0,030 x 0.060 Gate and source-10-mil aluminum wire RFK30N15
(G) GATE ATTACH AREA 0.030" x 0.060" Drain-mounted with 95/5 lead-tin solder

BACK SIDE ~DRAIN 92C5-37695

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
. Test .
Characteristic Conditions PCF30N12|Units|
Min. |[Max.
BVoss Ip=1 mA 120 | — \
Vas=0
Vas(th) Ves=Vos 2 4 \
Io=1 mA
lbss Vbos=100 V — 1 uA
lass Vas=120 V — | 100 | nA
Vbs=0
Vos(ON)a Ip=15 A — [1.275| V
Ves=10V
grs@ Vbs=10 V 10 | — |mho
Ip=15 A

3pyuised; pulse duration = 300 us max., duty factor = 2%.
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0.240"

= 0.240" |
(S) SOURCE ATTAGH AREA 0.030" x 0.060”

(G) GATE ATTACH AREA 0.030" x 0.060"
BACK SIDE ~DRAIN 0265- 37695

m Contact metallization:
Gate and source-aluminum
Drain-tri-metal (Al-Ti-Ni)

m Assembly recommendations:
Gate and source-10-mil aluminum wire
Drain-mounted with 95/5 lead-tin solder

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

80V, 35A,0.06Q

m Die thickness-17 + 1 mils
m Device types that are derived
from PCF35N08-

RFK35N08
RFK35N10

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
L Test
Characteristic Conditions PCF35N08 |Units
Min. |Max.
BVobss Ip=1 mA 80 | — Vv
Vas=0
Vas(th) Vaes=Vbs 2 4 Y
Ip=1 mA
Ipss Vbs=65 V — 1 UuA
lass Vas=120 V — 1100 | nA
Vbs=0
Vos(ON)a Ib=17.5 A — |1.05]| V
Ves=10V
grs@ Vbs=10 V 10 | — |[mho
Ip=17.5 A

apylsed; pulse duration = 300 us max., duty factor =2%.
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-

DCEAS

NO5

N u

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

50V, 45A,0.04Q

& Die thickness-17 £ 1 mils
r Device types that are derived
from PCF45N05-

m Contact metallization:
Gate and source-aluminum
Drain-tri-metal (Al-Ti-Ni)

l<
i 0.240" —>| !
. . » Assembly recommendations: RFK45N05
%SOURCE ATTACHARER O'(iao ) 0’(160 Gate and source-10-mil aluminum wire RFK45N06
BACK SIDE o e Drain-mounted with 95/5 lead-tin solder

Electrical Characteristics at 25°C

The chip is 100% probed to the actual conditions and limits specified.

Limits
L Test .
Characteristic Conditions PCF45N05 |Units
Min. [Max.
BVbss Ip=1 mA 50 | — Vv
Vas=0
Vas(th) Vaes=Vbs 2 4 \)
Ip=1 mA
Ipss Vos=40 V — 1 uA
lass Vas=120 V — {100 | nA
Vps=0
Vos(ON)a : Ip=22.5 A — 109 | V
Ves=10V
grs@ Vps=10 V 10 | — |mho
1p=22.5 A

apyised; pulse duration =300 us max., duty factor = 2%.
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Power MOSFET Product Preview

In addition to the currently available RCA power MOSFETs
described in the preceding pages, new types, including both
n-and p-channel devices, are planned for announcement
during the second half of 1984. The following data charts show
the detailed ratings for the various types.

RFP1N35, RFP1N40 N-Channel MOSFETs

Features Applications

e SOA is power-dissipation limited
e Nanosecond switching speeds

e Linear transfer characteristics

e High input impedance

e Majority carrier device

e Switching regulators
e Switching converters
e Relay drivers

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

DRAIN-SOURCE VOLTAGE
GATE-SOURCE VOLTAGE
DRAIN CURRENT
GATE THRESHOLD VOLTAGE
DRAIN CURRENT (80% OF RATED Vpss)
GATE-SOURCE LEAKAGE CURRENT
DRAIN-SOURCE ON RESISTANCE
(AT 50% RATED Ip, Vgs = 10V)
STORAGE AND OPERATING
TEMPERATURE

RFP1N35

Vpss 350
Vas
I
VastH)
Ibss

lass

I'bston)

Ts(g, Tj( max.)

RFP1N40

400
+20
1.0A
2-4
1.0
100

9.0

-55 to 150

<r<<

LA

Ohm
°C

THERMAL RESISTANCE, JUNCTION-TO-CASE

Réuc

6.25

°C/W

RFL2NO5L, RFL2NO6L; RFP4NO5L, RFP4NO6L N-Channel Logic Level (L?FET)
MAXIMUM RATINGS, Absolute-Maximum Values (T¢ = 25°C):

DRAIN-SOURCE VOLTAGE Voss
GATE-SOURCE VOLTAGE Ves
DRAIN CURRENT Io
GATE THRESHOLD VOLTAGE
DRAIN CURRENT (80% OF RATED Vpss)
GATE-SOURCE LEAKAGE CURRENT
DRAIN-SOURCE ON RESISTANCE
(AT 50% RATED lp, Vgs = 10V)
STORAGE AND OPERATING
TEMPERATURE

Vasith)
lbss
lass

'psion)

Ts(g, Ti(max.)

RFL2NO5L RFL2NO6L
50 60

2 2

0.95 0.95

-55 to 150

RFP4NOSL RFP4NO6L
50 60

4 4
1-2

100

0.80 0.80

2x<»<<

Ohm
°C

THERMAL RESISTANCE, JUNCTION-TO-CASE Réc

15.0 15.0

6.25 6.25

°C/W

RFM4N35, RFM4N40; RFP4N35, RFP4N40 N-Channel MOSFETs
MAXIMUM RATINGS, Absolute-Maximum Values (T¢ = 25°C):

DRAIN-SOURCE VOLTAGE Vbss
GATE-SOURCE VOLTAGE Vas
DRAIN CURRENT Io
GATE THRESHOLD VOLTAGE Vasom
DRAIN CURRENT (80% OF RATED Vpss) Ibss
GATE-SOURCE LEAKAGE CURRENT lass
DRAIN-SOURCE ON RESISTANCE
(AT 50% RATED lp, Vas = 10V)
STORAGE AND OPERATING
TEMPERATURE

psion)

Tstg, Ti(maxJ

RFM4N35
350

RFM4N40
400

-55 to 150

RFP4N35
350

RFP4N40
400

2.0

\
\
A
\%
uA
nA

Ohm

°C

THERMAL RESISTANCE, JUNCTION-TO-CASE Réic 2.083 °C/W

Information on these devices is intended for engineering evaluation. The type designations and data are subject to change,
unless otherwise arranged. No obligations are assumed for notice of change or future manufacture of these devices.
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RFM6N45, RFM6N50; RFP6N45, RFP6N50 N-Channel MOSFETs
MAXIMUM RATINGS, Absolute-Maximum Values (T¢ = 25°C):

RFM6N45 RFM6N50 RFP6N45 RFP6N50

DRAIN-SOURCE VOLTAGE Vbss 450 500 450 500 \
GATE-SOURCE VOLTAGE Vas +20 Y
DRAIN CURRENT Io 6 A
GATE THRESHOLD VOLTAGE Vasth 2-4 \Y
DRAIN CURRENT (80% OF RATED Vpss) lpss 10 HA
GATE-SOURCE LEAKAGE CURRENT lass 100 nA
DRAIN-SOURCE ON RESISTANCE

(AT 50% RATED Ip, Vas = 10V) I'psion) 1.50 Ohm
STORAGE AND OPERATING

TEMPERATURE Tstg, Titmax) -55 to 150 °C
THERMAL RESISTANCE, JUNCTION-TO-CASE Ré,c 1.25 1.25 1.67 1.67 °C/W

RFM10N12L, RFM10N15L; RFP10N12L, RFP10N15L N-Channel Logic Level (L?FET)
MAXIMUM RATINGS, Absolute-Maximum Values (Tc = 25°C):

RFM10N12L RFM10N15L RFP10N12L RFP10N15L

DRAIN-SOURCE VOLTAGE Voss 120 150 120 150 \Y
GATE-SOURCE VOLTAGE Vas +10 \
DRAIN CURRENT Io 10 A
GATE THRESHOLD VOLTAGE Vesah 1-2 \
DRAIN CURRENT (80% OF RATED Voss) loss 1 HA
GATE-SOURCE LEAKAGE CURRENT lass 100 nA
DRAIN-SOURCE ON RESISTANCE

(AT 50% RATED lp, Vas = 10V) rbston) 0.30 Ohm
STORAGE AND OPERATING

TEMPERATURE Tstg, Titmax) -55 to 150 °C
THERMAL RESISTANCE, JUNCTION-TO-CASE Réyc 2.083 °C/W

RFK12N35, RFK12N40 N-Channel MOSFETs

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

RFK12N35 RFK12N40
DRAIN-SOURCE VOLTAGE Voss 350 400 v
GATE-SOURCE VOLTAGE Ves +20 v
DRAIN CURRENT o 12 A
GATE THRESHOLD VOLTAGE Vesmi 2-4 v
DRAIN CURRENT (80% OF RATED Vpss) loss 10 - uA
GATE-SOURCE LEAKAGE CURRENT less — 100 - nA
DRAIN-SOURCE ON RESISTANCE

(AT 50% RATED lIp, Vas = 10V) fosom 0.50 _____ ohm
STORAGE AND OPERATING

TEMPERATURE Totg Timay  ——________-55t0150 °C
THERMAL RESISTANCE, JUNCTION-TO-CASE Rbe — 0.83 __ ccw

Information on these devices is intended for engineering evaluation. The type designations and data are subject to change,
unless otherwise arranged. No obligations are assumed for notice of change or future manufacture of these devices.
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P ———

RFM15NO5L, RFM15N06L; RFP15NO5L, RFP15N06L N-Channel Logic Level (L2FET)
MAXIMUM RATINGS, Absolute-Maximum Values (T¢ = 25°C):

RFM15N0O5L RFM15N06L RFP15N05L RFP15NO6L

DRAIN-SOURCE VOLTAGE Vbss 50 60 50 60 Vv
GATE-SOURCE VOLTAGE Vas +10 \
DRAIN CURRENT lp 15 A
GATE THRESHOLD VOLTAGE Vasirh 1-2 \
DRAIN CURRENT (80% OF RATED Vpss) loss 1 HA
GATE-SOURCE LEAKAGE CURRENT lass 100 nA
DRAIN-SOURCE ON RESISTANCE

(AT 50% RATED lp, Vgs = 10V) rbsion 0.15 Ohm
STORAGE AND OPERATING

TEMPERATURE Tstg, Titmax. -55 to 150 °C
THERMAL RESISTANCE, JUNCTION-TO-CASE Ré,c 2.083 °C/W
RFM25N05, RFM25N06; RFP25N05, RFP25N06 N-Channel MOSFETSs
MAXIMUM RATINGS, Absolute-Maximum Values (T¢ = 25°C):

RFM25N05 RFM25N06 RFP25N05 RFP25N06

DRAIN-SOURCE VOLTAGE Vbss 50 60 50 60 Y
GATE-SOURCE VOLTAGE Vas +20 Vv
DRAIN CURRENT Io 25 A
GATE THRESHOLD VOLTAGE Vasrr 2-4 \Y
DRAIN CURRENT (80% OF RATED Vpss) loss 1.0 uA
GATE-SOURCE LEAKAGE CURRENT lass 100 nA
DRAIN-SOURCE ON RESISTANCE )

(AT 50% RATED Ilp, Vgs = 10V) ros(on 0.085 Ohm
STORAGE AND OPERATING

TEMPERATURE Tstg, Titmax) -55 to 150 °C
THERMAL RESISTANCE, JUNCTION-TO-CASE Résc 1.25 1.25 1.67 1.67 °C/W
RFH30N12, RFH30N15 N-Channel MOSFETSs
MAXIMUM RATINGS, Absolute-Maximum Values (T. = 25°C):

RFH30N12 RFH30N15

DRAIN-SOURCE VOLTAGE Voss 120 150 Vv
GATE-SOURCE VOLTAGE Ves @ — +20 Vv
DRAIN CURRENT o - 30 A
GATE THRESHOLD VOLTAGE Vesowy = — 24 v
DRAIN CURRENT (80% OF RATED Vpss) loss —— 1 _ HA
GATE-SOURCE LEAKAGE CURRENT lass — 100 J— nA
DRAIN-SOURCE ON RESISTANCE

(AT 50% RATED lp, Vas = 10V) roston) = o—0o— 0.085 - Ohm
STORAGE AND OPERATING

TEMPERATURE Totg, Tjtmaxy  ——— -55 to 150 S °C
THERMAL RESISTANCE, JUNCTION-TO-CASE Ry 0.83 JE— °C/W

Information on these devices is intended for engineering evaluation. The type designations and data are subject to change,
unless otherwise arranged. No obligations are assumed for notice of change or future manufacture of these devices.
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RFL1P08, RFL1P10; RFP2P08, RFP2P10 P-Channel MOSFETs
) MAXIMUM RATINGS, Abs°!9‘é'Ma¥iTH!“_Y_?!‘{?§ A(Tc = 25°C)

RFL1P08  RFL1P10 RFP2P08  RFP2P10

DRAIN-SOURCE VOLTAGE Voss -80 -100 -80 -100 v
GATE-SOURCE VOLTAGE Vs +20 v
DRAIN CURRENT Io -1 -1 -2 -2 A
GATE THRESHOLD VOLTAGE Vasan -2,-4 v
DRAIN CURRENT (80% OF RATED Vpss) loss -1.0 HA
GATE-SOURCE LEAKAGE CURRENT lass 100 nA
DRAIN-SOURCE ON RESISTANCE

(AT 50% RATED lp, Vas = 10V) Ioston 3.5 Ohm
STORAGE AND OPERATING

TEMPERATURE  Taig, Timan -55 to 150 °C
THERMAL RESISTANCE, JUNCTION-TO-CASE Réc 15.0 15.0 6.25 6.25 °C/W
RFM10P12, RFM10P15; RFP10P12, RFP10P15 P-Channel MOSFETs
MAXIMUM RATINGS, Absolute-Maximum Values (Tc = 25°C):

RFM10P12 RFM10P15 RFP10P12 RFP10P15

DRAIN-SOURCE VOLTAGE Voss -120 -150 -120 -150 %
GATE-SOURCE VOLTAGE Ves +20 v
DRAIN CURRENT lo -10 A
GATE THRESHOLD VOLTAGE Vasirr -2,-4 v
DRAIN CURRENT (80% OF RATED Vpss) Ipss -1.0 uA
GATE-SOURCE LEAKAGE CURRENT lass 100 nA
DRAIN-SOURCE ON RESISTANCE

(AT 50% RATED lp, Vas = 10V) IDS(on) 0.5 Ohm
STORAGE AND OPERATING

TEMPERATURE T Timau -55 to 150 °C
THERMAL RESISTANCE, JUNCTION-TO-CASE Réc 1.25 1.25 1.67 1.67 °C/W
RFH25P08, RFH25P10 P-Channel MOSFETs
MAXIMUM RATINGS, Absolute-Maximum Values (T. = 25°C):

RFH25P08 RFH25P10

DRAIN-SOURCE VOLTAGE Voss -80 -100 v
GATE-SOURCE VOLTAGE Ves — +20 - v
DRAIN CURRENT o 25 - A
GATE THRESHOLD VOLTAGE VesoHy  — -2,-4 — v
DRAIN CURRENT (80% OF RATED Vpss) lbss — 1 - A
GATE-SOURCE LEAKAGE CURRENT lass @ —0 100 - nA
DRAIN-SOURCE ON RESISTANCE

(AT 50% RATED Ip, Vas = 10V) foson) ~——0 8 0.2 - Ohm
STORAGE AND OPERATING

TEMPERATURE o Tag Tjmawy  ——— -55t0150 °C
THERMAL RESISTANCE, JUNCTION-TO-CASE ROy 0.83 _  °C/W

Information on these devices is intended for engineering evaluation. The type designations and data are subject to change,
unless otherwise arranged. No obligations are assumed for notice of change or future manufacture of these devices.
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UItra-Fast—Recovery Rectlflers

Basic Design Features

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

Modern planar technology is used to form the edges of the
rectifier structure. The structure features an n* “channel
stopper,” an evaporated metal field shield, and an ion trap
to assure reverse-bias stability. The p-n junction is insu-
lated by a silicon-dioxide (SiO2) layer. A phosphorous-
doped silicon-glass overcoat provides mechanical protec-
tion during assembly.

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

Hybrid-Circuit Compatibility

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

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

e The aluminum anode metallization facilitates aluminum
wire bonding.

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

e Large bonding surfaces (3600 mils® on 8-ampere types,

10,000 mils® on 15-ampere types) are available.

Circuit Benefits

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

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

e | ess RFI generation in the rectifier filter system

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

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

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

178 Ultra-Fast-Recovery Rectifiers
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Special Attributes

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

Fast Switching Speeds

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

Low Forward-Voitage Drop

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

Breakdown-Voltage Tradeoff

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

Temperature Capability

The low forward voltage drop of the ultra-fast-recovery
rectifiers permit safe operation of these devices at case
temperatures of 125°C at the rated average forward cur-
rent. At this case temperature, the RUR-810 series rectifi-
ers can operate sately at average currents up to 8amperes
or at peak currents up to 16 amperes in an output circuit
with a 50 per cent duty cycle.
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Product Matrix

Ultra-Fast-Recovery Rectifiers

S

RUREeT

‘ Rectifier Series
100 V RUR-810
150 V RUR-815
i 200 V RUR-820
' Maximum Reverse —
Recovery Time, ti 35 ns

Average Forward
Current, leaw 8 A

Maximum Surge

l Current, lrsm 150 A

' Junction Capacitance (C;j)

| atVam = 10V 40 pF

i Case TO-220AC

*8 A average per junction

Recovery-Time Measurement Method

Reverse-recovery-time (t.) measurements are, to some
extent, dependent upon the circuit configuration in which
the measurement is made and the level of current from
which the device must recover. The test-circuit configura-

RUR-D810 BYWS51 RUR-D1610 1
RUR-D810 BYWS51-100 RUR-D1610
RUR-D815 BYW51-150 RUR-D1615
RUR-D820 BYW51-200 RUR-D1620

35 ns 35 ns 35 ns

2 x 8 A” 2x8A" 2 x 16 A°

150 A 150 A 350 A

40 pF 40 pF 80 pF
TQ—220AB TO-220AB TO-3/TO—2'O47M‘A” |

“16 A average per junction

tion and the test method used in the recovery measure-
ments on the RCA ultra-fast-recovery rectifiers assures
realistic current levels and various rates of change of cur-
rent (-di/dt).

0-30V
If CONTROL

P

SLOPE CONTROL
0.1 -1aH

TEKTRONIX
DC510
WITH Ol OPTION

OSCILLOSCOPE
100mHz

RG58 COAX 92CS-35080

Circuit Examples

O-

92CS- 35075

L

Buck-type Switching Regulator

Test circuit used for reverse-recovery-time measurements.

ViN ]
- p W )
S\ O+
1e(pk) =
TIME : 92(C5-35076
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Ultra-Fast-Recovery Rectifiers

Cross-Reference Guide

Rectifier Type

BYV32-50

BYV32-100
BYV32-150
BYV32-200

BYW29-50

BYW29-100
BYW29-150
BYW29-200

BYW51-50
BYW51-100
BYW51-150

BYW80-50

BYW80-100
BYW80-150
BYW80-200

BYW99-50
BYW99-100
BYWS99-150

FE8A
FE8B
FE8BC
FE8D

FE16A
FE16B
FE16C
FE16D

FE30A
FE30B
FE30C

FE30D

RUR-D1620

RCA Replacement Type

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

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

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

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

RUR-D1610
RUR-D1610
RUR-D1615

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

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

RUR-D1610
RUR-D1610
RUR-D1615

Rectifier Type

MURB805
MUR810
MUR815
MUR1605CT
MUR1610CT
MUR1615CT

SES5401
SES5402
SES5403
SES5401C
SES5402C
SES5403C

SES5601C
SES5602C
SES5603C

UES1401
UES1402
UES1403

UES2401
UES2402
UES2403

UES2601
UES2602
UES2603

VHE1401
VHE1402
VHE1403
VHE1404

RCA Replacement Type

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

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

RUR-D1610
RUR-D1610
RUR-D1615

RUR-810
RUR-810
RUR-815

RUR-D810
RUR-D810
RUR-D815

RUR-D1610
RUR-D1610
RUR-D1615

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

Ultra-Fast-Recovery Rectifiers
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Dimensional Outlines

JEDEC TO-204MA
(Formerly JEDEC TO-3)

SEATING RI

. /PLANE

F —4 Ly
l—AaA —-t:L - ° e,]
Notes:

1: ¢b applies between L, and L. Diameter is uncontrolled
in L1.

JEDEC TO-204AE

INCHES MILLIMETERS ‘
SYMBOL in. [ MAX. | MIN. [ MAX. NOTES
A | 0250 | 0450 | 635 | 11385 |
. ob | 0038 Q.96t§3 0¢ o
e | 0420 0440 :1067..;;1‘1;1,1 2
e | 0205 0225} 521 | 571 | 2
F_ 1 0060 | 0135 | 1563 | 342 |
L 2,0312\ 0500 79° 1270 |
L, | 0050 | 127 | 1
P :v;o151' 0181 | 3836 4089 |
.9 1177 | 1.197 | 29.90 | 30.40
R | 0495 | 0525 | 1258 | 13.33
Ry [ 0131 | 0188 | 333 | 477
s | 0655 | 0675 | 1664 | 17.14

92CS-15222R3

2: These dimensions should be measured at points 0.050
in. (1.270 mm) to 0.055 in. (1.397 mm) below seating
plane. When gage is not used, measurement will be
made at seating plane.

141 mil diameter pin isolation INCHES MILLIMETERS
SYmMBOL MIN. | MAX. | MIN. | MAX. NOTES
SEATING A | D250 | 0450 | 64 | 114 |
— /PLANE ¢b | 0057 | 0063 | 145 | 160
by | 0141 NOM. | 358NOM.
oD | 0875 | — | 2292
e 0.420_ | 0.440 1110.67_ 1117
o e | 0205 0225 | 521 | 571
- F | 0060 | 0135 | 153 42
I :il:, L | 0440 | 0480 |11.18 219
$0 ™ q _¢P 0151 | 0161 | 384 | 408
1 q | 1187 | BSC |3015 | BSC
R 0495 | 0525 |1258 | 13.33
: Ri 131 | 0188 | 333 | 477
Fgﬁ ¥ | s | 0655 | 0675 |1664 | 17.14
—A :J::L 92CS-37523
TO-205MD/TO-39
SYMBOL INCHES MILLIMETERS
seaTiNG MIN. | MAX. | MIN. | MAX.
— ¢a 0190 | 0210 | 483 | 533
' A | 0240 | 0260 | 610 | 660
I ¢b 0016 | 0021 | 0406 | 0533
7 gb, | 0016 | 0019 | 0406 | 0483
e oD 0350 | 0370 | 889 | 940 |
f__f ¢D, | 0305| 0335 | 800 | 851 |
T ~h | 0009 | 0041 | 0229| 104 |
#0; j | 0028 | 0034 | 0711 0864 |
40 — k| 0029 ooa0 | o7ar| 102
. L 0500 | 0750 |12.70 '
E% _;lj}g
e TEMPERATURE
MEASURING POINT - .
Notes: . 452 NOMINAL | —
1: This zone is controlled for automatic handling. The . 90° NOMINAL

variation in actual diameter within this zone shall not
exceed 0.010 in. (0.254 mm).

2: (Three leads) ¢b. applies between |, and I.. ¢b applies
between |, and I. Diameter is uncontrolled in |,.
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92CS-22334R2

3: Measured from maximum diameter of the actual device.
4: Details of outline in this zone optional.



Dimensional Outlines

TO-218AC INCHES MILLIMETERS
SYMBOL NOTES
~ SEATING MIN. | MAX. | MIN. | MAX.
e E —f I L A 165 200 | 4.191 | 5.080
. b .040 063 | 1.016 | 1.600
R ! le—c c .053 .065 1.346 | 1.651
| ®P ’1 Ct 018 .030 457 762
reama | [ D 485 505 |12.319 | 12.827
> : E 610 640 | 15.494 | 16.256 1
—f E, .305 320 | 7.747 | 8.128
} v e 205 | 225 | 5207 | 5715
‘ o ey 420 440 |10.668 | 11.176
L 500 610 | 12.700 | 15.494
? Ly | Ly — 125 _ 3.175 2
—||— P 157 167 | 3.988 | 4.241
T T TERM 3 ‘ Q 094 | 126 | 2388 | 3.200
_L—_I L || R 170 190 | 4.318 | 4.826
Term 1—7 | ALGY_pba o _.‘1 l—a Y 626 670 | 15.900 |17.018
TERM 2 _’:1 R i €1 92CS-37698
Notes:
1: Tab outline optional within boundaries of dimensions E 2: Lead dimensions uncontrolled in L.
and R. 3: Controlling dimensions: inch.
TO-220AB INCHES MILLIMETERS
VERSAWATT SYMBOL | —UiiN. | MAX. | MIN. | mAx. |VOTES
A 0.140 | 0190 | 356 4.82
b 0.020 | 0.045 | 051 1.14
" b 0.045 | 0070 | 1.14 1.77
' i c 0015 | 0025 | 038 | 063
seaTinG pLane A L H D 0.560 | 0.625 | 14.23 | 15.87
} E 0.380 | 0420 | 966 | 10.66 1
e 0.090 | 0.110 | 229 2.79
MEASUREMENT e 0.190 | 0210 | 483 | 533 2
oP  POWT F 0.045 | 0.055 1.14 1.39
\ \ “‘1 Ha 10230 | 0270 | 585 6.85 1
T — i 0.080 | 0.115 | 204 292
1 i :ﬁ: —1 L 0.500 | 0562 | 12.70 | 14.27
€ 3 ::-7 - Ly — | 0250 | — | 635
| :: 1 P 0.139 | 0.161 3531| 4.089
: v L’ ! Q 0100 | 0120 | 254 | 304
Je L as® b1 92CS-34697
e D — o Notes:
(BOTTOM VIEW) 1: Tab contour optional within H, and E.

2: Position of lead to be measured 0.250 - 0.255 in. (6.350
-6.477 mm) from case.
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Mounting Hardware

SCREW, 6-32

NR231A
RECTANGULAR METAL
WASHER

DF1038

MICA INSULATOR

HOLE DIA. = 0,145-0.141 in.
(3.68:3.58 mm)

HEAT SINK
(&) {CHASSIS)
DF378F
INSULATING SHOULDER WASHER

[.D. = 0.156 in, (4.00 mm)
SHOULDER DIA. =

METAL WASHER @ 0.250 in. 6.35 (mm) MAX.

LOCK WASHER (S
nexnur D
SOLDERLUG 2

HEX NUT
92¢5-34689

NOTE: MAXIMUM TORQUE APPLIED.TO MOUNTING
FLANGE IS 8in.-b. {0.09 kgf-m)

Suggested mounting hardware for JEDEC TO-220AB.

2 METAL WASHERS

2 Lock wasners (8
O,

2uHex. NUTs S

1 SOLDER LUG

2HEX. NUTS ¥/

g_,, 2 SCREWS, 6-32

DF377A
MICA INSULATOR

HEAT SINK
(CHASSIS)

DF378F.
2NYLON INSULATING
BUSHINGS
—— 1. D. = 0.156 in. (4.00 mm)
@/ SHOULDER DIA. = 0.250 in.
(6.40 mm) MAX.,
2 METAL WASHERS SHOULDER THICKNESS
=0.050 in. (1.27 mm) MAX.

2 LOCK WASHERS(E&R

2 HEX. NuTs &

2SOLDER LUGS

2 HEX.NUTS 92CS-22558R2

NOTE: MAXIMUM TORQUE APPLIED TO MOUNTING
FLANGE IS 12 in.-Ibs. {0.14 kgf m).

Suggested mounting hardware for JEDEC TO-204MA
(Formerly JEDEC TO-3).

2 SCREWS, 6-32

DF238A
MICA INSULATOR

2 NYLON INSULATING

1.D. = 0.156 (4.00)
SHOULDER DIA. = 0.250

SHOULDER THICKNESS
=0.050 (1:27) MAX:

Suggested mounting hardware for JEDEC TO-204AE
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INDUSTRY REPLACEMENT GUIDE

RCA

RCA RCA
| INDUSTRY REPLACEMENT! | INDUSTRY REPLACEMENT| | INDUSTRY REPLACEMENT

TYPE CH  TYPE TYPE CH  TYPE | TYPE CH  TYPE

SIEMENS { GENERAL ELECTRIC INTER RECTIFIER

BUZ 10B +N RFP15N05 D84DK?2 +N RFP15N06 IRF541 +N | *RFP25N06

BUZ 14 +N RFK45N05 D84DL1 +N RFP18N08 IRF543 +N | "RFP25N06

BUZ 14A +N RFK45N05 D84DL2 +N RFP18N10 IRF131 +N IRF131

BUZ 14B +N | *RFM25N05 D84DM1 +N RFP10N12 IRF132 +N IRF132

BUZ 14C +N RFM15N05 D84DM2 +N RFP10N15 IRF133 +N IRF133

BUZ 14D +N RFM15N05 D84DN1 +N RFP12N18 IRF140 +N RFK35N 10

BUZ 20 +N RFP12N10 D84DN2 +N RFP12N20 IRF141 +N | "RFM25N06

BUZ 20A +N RFP12N10 D84DQ1 +N | *RFP7N35 IRF142 +N RFK35N10

BUZ 20B +N RFP12N10 D84DQ2 +N | *RFP7N40 IRF143 +N | *RFM25N06

BUZ 23 +N RFM12N10 D84DR1 +N | "RFP6N45 IRF150 +N RFK35N10

BUZ 23A +N RFM15N12 D84DR2 +N | *RFP6N50 IRF151 +N RFK45N06

BUZ 23B +N RFM10N12 D84EK1 +N | *RFP25N05 IRF152 +N RFK35N10

BUZ 24B +N RFK30N12 D84EK?2 +N | *RFP25N06 IRF153 +N RFK45N06

BUZ 30 +N RFP8N20 D84EMH +N RFP15N12 IRF220 +N RFM8N20

BUZ 32 +N RFP12N20 D84EM?2 +N RFP15N15 IRF221 +N RFM10N15

BUZ 32A +N RFP10ON15 D86DK1 +N RFM15N05 IRF222 +N RFM8N20

BUZ 32B +N RFP8N20 D86DK2 +N RFM15N06 IRF223 +N RFM10N15

BUZ 32C +N RFP8N18 D86DL1 +N RFM18N08 IRF230 +N RFM12N20

BUZ 33 +N RFM8N20 D86DL2 +N RFM18N10 IRF231 +N RFM10N15

BUZ 33A +N RFM8N20 D86DM1 +N RFM10N12 IRF232 +N RFM8N20

BUZ 33B +N RFM10N15 D86DM2 +N RFM10N15 IRF233 +N RFM10N15

BUZ 35 +N RFM12N20 D86DN1 +N RFM12N18 IRF240 +N RFK25N20 !

BUZ 35A +N RFM10N15 D86DN?2 +N RFM12N20 IRF241 +N RFM15N15 !

BUZ 41A +N | *RFP6N50 D86DQ1 +N | *RFM7N35 IRF242 +N RFM12N20 '

BUZ 41B +N | *RFP6N45 D86DQ2 +N | *RFM7N40 IRF243 +N RFM15N15 {

BUZ 42 +N | *RFP6N50 D86DR1 +N | *RFM6N45 IRF251 +N IRF251

BUZ 42A +N | *RFP6N45 D86DR2 +N | *RFM6N50 IRF252 +N RFK25N20

BUZ 42B +N RFP3N50 D8BEK1 +N | *RFM25N05 IRF253 +N IRF253

BUZ 42C +N RFP3N45 D8BEK2 +N | *RFM25N06 IRF320 +N | *RFM7N40

BUZ 42D +N RFP3N50 D8BEL1 +N | *RFM35N08 IRF321 +N | *RFM7N35

BUZ 44A +N | *RFM6N50 D86EL2 +N | *RFM35N10 IRF322 +N | *RFM7N40

BUZ 44B +N | "RFM6N45 D8BEMH +N RFM15N12 IRF323 +N | *RFM7N35

BUZ 45A +N RFK10N50 D86EM2 +N RFM15N15 IRF330 +N | "RFM7N40

BUZ 46 +N | *RFM6N50 D8BEN1 +N | *RFK25N18 IRF331 +N | *RFM7N35 ;

BUZ 46A +N | *RFMBN45 DBBEN2 +N | *RFK25N20 IRF332 +N | *RFM7N40

BUZ 46B +N RFM3N50 D86EQ1 +N | *RFK12N35 IRF333 +N | *RFM7N35

BUZ 60 +N | *RFP7N40 D86EQ2 +N | *RFK12N40 IRF340 +N | *RFK12N40

BUZ 60A +N | *RFP7N35 D86ER1 +N RFK10N45 IRF341 +N | *RFK12N35

BUZ 60B +N | *RFP7N40 D86ER2 +N RFK10N50 IRF342 +N | *RFK12N40

BUZ 60C +N | *RFP7N35 D86FK1 +N RFK45N05 IRF343 +N | *RFK12N35

BUZ 60D +N | *RFP7N40 D86FK2 +N RFK45N06 IRF420 +N IRF420

BUZ 63 +N | *RFM7N40 D86FL1 +N RFK35N08 IRF421 +N IRF421

BUZ 63A +N | *RFM7N35 D86FL2 +N RFK35N10 IRF422 +N IRF422

BUZ 63B +N | *RFM7N40 D86FMH1 +N RFK30N12 IRF423 +N IRF423

BUZ 63C +N | "RFM7N35 D86FM2 +N RFK30N15 IRF430 +N | *RFM6N50

BUZ 63D +N | *RFM7N40 D86FQ1 +N | *RFK12N35 IRF431 +N | *RFM6N45

BUZ 71A +N RFP15N05 D86FQ2 +N | *RFK12N40 IRF432 +N | "RFM6NS50 |
IRF433 +N *RFM6N45 o

GENERAL ELECTRIC INTER RECTIFIER IRF440 N REK10N50 ;

D84CK1 +N RFP15N05 IRFF110 +N RFL4N12 IRF441 +N RFK10N45

D84CK2 +N RFP15N06 IRFF111 +N RFL4N12 IRF442 +N RFK10N50

D84CL1 +N RFP12N08 IRFF112 +N RFL4N12 IRF443 +N RFK10N45

D84CL2 +N RFP12N10 IRFF113 +N RFL4N12 IRF510 +N IRF510

D84CM1 +N RFP8N18 IRFF120 +N RFL4N12 IRF511 +N IRF511

D84CM2 +N RFP8N18 IRFF121 +N RFL4N12 IRF512 +N IRF512

D84CN1 +N RFP8N18 IRFF122 +N RFL4N12 IRF513 +N IRF513

D84CN2 +N RFP8N20 IRFF123 +N RFL4N12 IRF520 +N IRF520

D84CQ1 +N | *RFP4N35 IRF120 +N RFM12N10 IRF521 +N IRF521

D84CQ2 +N | *RFP4N40 IRF121 +N RFM15N06 IRF522 +N IRF522

D84CR1 +N RFP3N45 IRF122 +N RFM12N10 IRF523 +N IRF523

D84CR2 +N RFP3N50 IRF123 +N RFM15N06 IRF530 +N IRF530

D84DK1 +N RFP15N05 IRF130 +N IRF130 IRF531 +N IRF531

Industry Replacement Guide
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Industry Replacement Guide

: RCA - CORGA O RCAT
INDUSTRY , REPLACEMENT, | INDUSTRY REPLACEMENT| | INDUSTRY REPLACEMENT
TYPE CH  TYPE TYPE TYPE TYP :
INTERRECTIFIER || MOTOROLA
IRF532 +N | IRF532 MTM10N10 RFM12N10 RFP3N50
IRF533 +N | IRF533 MTM10N12 | +N | RFM10N12 MTP20NO8 | +N | RFP18N08
IRF610 +N | RFP8N20 MTM1ON15 | +N | RFM10N15 MTP20N10 | +N | RFP18N10
IRF611 +N | RFP10N15 MTM12NO5 | +N | RFM15N05 MTP25NO5 | +N | *RFP25N05
IRF612 +N | RFP8N20 MTM12N06 | +N | RFM15N06 MTP25N06 | +N | *RFP25N06
IRF613 +N | RFP10N15 MTM12N08 | +N | RFM12N08 MTP3N35 +N | *RFP4N35
IRF620 +N | RFP8N20 MTM12N10 | +N | RFM12N10 MTP3N40 +N | *RFP4N40
IRF621 +N | RFP8N18 MTM12N18 | +N | RFM12N18 MTP4N45 +N | *RFP6N45
IRF622 +N | RFP8N20 MTM12N20 | +N | RFM12N20 MTP4N50 +N | *RFP6N50
IRF623 +N | RFP8N18 MTM15N05 | +N | RFM15N05 MTP5N18 +N | RFP8N18
IRF631 +N | RFP1ON15 MTM15N06 | +N | RFM15N06 MTP5N20 +N | RFP8N20
IRF632 +N | RFP8N20 MTM15N12 | +N | RFM15N12 MTP5N35 +N | *RFP7N35
tRF633 +N | RFP10N15 MTM15N15 | +N | RFM15N15 MTP5N40 +N | *RFP7N40
IRF641 +N | RFP15N15 MTM15N35 | +N | "RFK12N35 MTP7N12 +N | RFP8N18
IRF643 +N | RPF15N15 MTM15N40 | +N | *RFK12N40 MTP7N15 +N | RFP8N18
IRF710 +N | *RFP4N40 MTM2N45 | +N | RFM3N45 MTP7N18 +N | RFP8N18
IRF711 +N | *RFP4N35 MTM2N50 | +N | RFM3N50 MTP7N20 +N | RFP8N20
IRF712 +N | *RFP4N40 MTM20NO8 | +N | RFM18N08 MTP8NO8 +N | RFP8N18
IRF713 +N | *RFP4N35 MTM20N10 | +N | RFM18N10 MTP8N10 +N | RFP8N18
IRF722 +N | *RFP4N40 MTM25N05 | +N | *RFM25N05 MTP8N12 +N | RFP10N12
IRF723 +N | *RFP4N35 MTM25N06 | +N | *RFM25N06 MTP8N15 +N | RFP10N15
IRF730 +N | *RFP7N40 MTM3N35 +N | *RFM4N35 MTP8N18 +N | RFP8N18
IRF731 +N | *RFP7N35 MTM3N40 | +N | *RFM4N40 MTP8N20 +N | RFP8N20
IRF732 +N | *RFP7N40 MTM4N45 +N | *RFM6N45
IRF733 +N | *RFP7N35 MTM4N50 | +N | *RFMBN50 * = PLANNED FOR 2nd HALF 1984
IRF820 +N | RFP3N50 MTM5N18 +N | RFM8N18
IRF821 +N | RFP3N45 MTM5N20 | +N | RFM8N20
IRF822 +N | RFP3N50 MTM5N35 +N | *RFM7N35
IRF823 +N | RFP3N45 MTM5N40 | +N | *RFM7N40
IRF830 +N | *RFPBN50 MTM7N12 +N | RFM8N18
IRF831 +N | *RFPBN45 MTM7N15 +N | RFM8N18
IRF832 +N | "RFP6N50 MTM7N18 +N | RFM8N18
IRF833 +N | "RFP6N45 MTM7N20 +N | RFM8N18
IRF9130 -P | RFM12P10 MTM8NO8 | +N | RFM8N18
IRF9131 -P | RFM12P08 MTM8N10 +N | RFM8N18
IRF9132 -P | RFM8P10 MTM8N12 | +N | RFM1ON12
IRF9133 -P | RFM8P08 MTM8N15 | +N | RFM10N15
IRF9510 -P RFP5P12 MTM8N18 +N RFM8N18
IRF9511 -P | RFP5P12 MTM8N20 | +N | RFM8N20
IRF9512 -P | RFP5P12 MTP1N45 +N | RFP3N45
IRF9513 -P | RFP5P12 MTP1N50 +N | RFP3N50
IRF9520 -P | RFPBP10 MTP1ONO5 [ +N | RFP15N05
IRF9521 -P | RFP6PO08 MTP1ONO6 | +N | RFP15N06
IRF9522 -P | RFP6P10 MTP1ONO8 | +N | RFP12N08
IRF9523 -P | RFP6P08 MTP1ON10 [ +N | RFP12N10
IRF9530 -P | RFP12P10 MTP1ON12 | +N | RFP10N12
IRF9531 -P RFP12P08 MTP1ON15 | +N | RFP10ON15
IRF9532 -P | RFP8P10 MTP12NO5 | +N | RFP15N05
IRF9533 -P | RFP8P08 MTP12NO6 | +N | RFP15N06
IRF9611 -P | RFP5P15 MTP12NO8 | +N | RFP12N08
IRF9613 -P | RFP5P15 MTP12N10 | +N | RFP12N10
IRF9621 -P | RFP5P15 MTP12N18 | +N | RFP12N18
IRF9623 -P | RFP5P15 MTP12N20 | +N | RFP12N20
IRF9631 -P | *RFP8P15 MTP15N05 | +N | RFP15N05
IRF9633 -P | RFP5P15 MTP15N06 | +N | RFP15N06

= MTP15N12 | +N | RFP15N12

ROLA MTP15N15 | +N | RFP15N15

MTM10NO5 | +N | RFM15N05 MTP2N35 *N | "RFP4NS5

MTM10NO6 { +N [ RFM15N06 MTP2N40 *N | "RFP4N40

MTM10ONO8 | +N | RFM12N08 MTP2N45 *N | RFP3N45
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RCA Authorized Distributors

U0.9. and Ganada

u.s. ALABAMA Kierulff Electronics, Inc. Hamilton Avnet Electronics

Hamilton Avnet Electronics
4692 Commercial Drive, NW
Huntsville, AL 35805

Tel: (205) 837-7210

ARIZONA

Hamilton Avnet Electronics
505 South Madison Drive
Tempe, AZ 85281

Tel: (602) 231-5100

Kierulff Electronics, Inc.
4134 East Wood Street
Phoenix, AZ 85040

Tel: (602) 243-4101

Schweber Electronics Corp.
11049 N. 23rd Drive, Suite 1100,
Phoenix, AZ 85029

Tel: (602) 997-4874

Sterling Electronics, Inc.

3501 E. Broadway Road,

Phoenix, AZ 85040

Tel: (602) 268-2121

Wyle Electronics Marketing Group
8155 North 24th Avenue

Phoenix, AZ 85021

Tel: (602) 249-2232

CALIFORNIA

Arrow Electronics, Inc.
9511 Ridge Haven Court
San Diego, CA 92123
Tel: (714) 565-6928

Arrow Electronics, Inc.
521 Weddell Drive
Sunnyvale, CA 94086
Tel: (408) 745-6600

Arrow Electronics, Inc.
19748 Dearborn Street
North Ridge Business Center
Chatsworth, CA 91311

Tel: (213) 701-7500

Avnet Electronics

350 McCormick Avenue
Costa Mesa, CA 92626

Tel: (714) 754-6051

Avnet Electronics

21050 Erwin Street
Woodland Hills, CA 91367
Tel: (213) 884-3333

Hamilton Avnet Electronics
3170 Pullman Street

Costa Mesa, CA 92626

Tel: (714) 641-4107

Hamilton Avnet Electronics
1175 Bordeaux Drive
Sunnyvale, CA 94086

Tel: (408) 743-3300

Hamilton Avnet Electronics
4545 Viewridge Avenue
San Diego, CA 92123

Tel: (714) 571-7510

Hamilton Electro Sales
10912 W. Washington Blvd.
Culver City, CA 90230

Tel: (213) 558-2121
Hamilton Avnet Electronics
4103 Northgate Boulevard,
Sacramento, CA 95834

Tel: (916) 920-3150

2585 Commerce Way
Los Angeles, CA 90040
Tel: (213) 725-0325

Kierulff Electronics, Inc.
3969 E. Bayshore Road
Palo Alto, CA 94303
Tel: (415) 968-6292
Kierulff Electronics, Inc.
8797 Balboa Avenue
San Diego, CA 92123
Tel: (714) 278-2112
Kierulff Electronics, Inc.
14101 Franklin Avenue
Tustin, CA 92680

Tel: (714) 731-5711

Schweber Electronics Corp.
17822 Gillette Avenue
Irvine, CA 92714

Tel: (714) 863-0200
Schweber Electronics Corp.
3110 Patrick Henry Drive
Santa Clara, CA 95050
Tel: (408) 748-4700

Wyle Electronics Marketing Group
124 Maryland Avenue

El Segundo, CA 90245

Tel: (213) 322-8100

Wyle Electronics Marketing Group
9525 Chesapeake Drive

San Diego, CA 92123

Tel: (714) 565-9171

Wyle Electronics Marketing Group
3000 Bowers Avenue

Santa Clara, CA 95052

Tel: (408) 727-2500

Wyle Electronics Marketing Group
17872 Cowan Avenue

Irvine, CA 92714

Tel: (714) 863-9953

Wyle Electronics Marketing Group
18910 Teller Avenue

Irvine, CA 92715

Tel: (714) 851-9958

COLORADO

Arrow Electronics Inc.
1390 So. Potomac Street
Suite 136

Aurora, CO 80012

Tel: (303 696-1111

Hamilton Avnet Electronics
8765 E. Orchard Road, Suite
708, Englewood, CO 80111
Tel: (303) 740-1000

Kierulff Electronics, Inc.
7060 So. Tucson Way
Englewood, CO 80112
Tel: (303) 790-4444
Wyle Electronics Marketing Group
451 East 124th Avenue
Thornton, CO 80241
Tel: (303) 457-9953
CONNECTICUT
Arrow Electronics, Inc.
12 Beaumont Road
Wallingford, CT 06492
Tel: (203) 265-7741

Commerce Drive, Commerce
Industrial Park,

Danbury, CT 06810

Tel: (203) 797-2800

Kierulff Electronics, Inc.

169 North Plains Industrial Road
Wallingford, CT 06492

Tel: (203) 265-1115

Milgray Electronics, Inc.
378 Boston Post Road
Orange, CT 06477

Tel: (203) 795-0711

Schweber Electronics Corp.
Finance Drive,

Commerce Industrial Park,
Danbury, CT 06810

Tel: (203) 792-3500

FLORIDA

Arrow Electronics, Inc.

1001 NW 62nd Street, Suite
108, Ft. Lauderdale, FL 33309
Tel: (305)776-7790

Arrow Electronics, Inc.
50 Woodlake Dr., West-Bldg. B
Palm Bay, FL 32905
Tel: (305) 725-1480
*Chip Supply
1607 Forsythe Road
Orlando, FL 32807
Tel: (305)275-3810

Hamilton Avnet Electronics
6801 NW 15th Way

Ft. Lauderdale, FL 33068
Tel: (305) 971-2900
Hamilton Avnet Electronics
3197 Tech Drive, No.

St. Petersburg, FL 33702
Tel: (813) 576-3930

Kierulff Electronics, Inc.
3247 Tech Drive

St. Petersburg, FL 33702
Tel: (813) 576-1966
Milgray Electronics, Inc.
1850 Lee World Center
Suite 104

Winter Park, FL 32789
Tel: (305) 647-5747

Schweber Electronics Corp.

2830 North 28th Terrace

Hollywood, FL 33020

Tel: (305) 927-0511
GEORGIA

Arrow Electronics, Inc.

2979 Pacific Drive

Norcross, GA 30071

Tel: (404) 449-8252

Hamilton Avnet Electronics

5825D Peach Tree Corners

Norcross, GA 30092

Tel: (404) 447-7503

Schweber Electronics Corp.

303 Research Drive

Suite 210

Norcross, GA 30092

Tel: (404) 449-9170

*Chip distributor only.
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US. ILLINOIS
Al
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rrow Electronics, Inc.
492 Lunt Avenue
Schaumburg, IL 60193
Tel: (312) 397-3440
Hamilton Avnet Electronics
1130 Thorndale Avenue
Bensenville, IL 60106
Tel: (312) 860-7700
Kierulff Electronics, Inc.
1536 Landmeier Road
Elk Grove Village, IL 60007
Tel: (312) 640-0200

Newark Electronics

500 North Pulaski Road
Chicago, IL 60624

Tel: (312) 638-4411
Schweber Electronics Corp.
904 Cambridge Drive

Elk Grove Village, IL 60007
Tel: (312) 364-3750

INDIANA

Arrow Electronics, Inc.
2718 Rand Road
Indianapolis, IN 46241

Tel: (317) 243-9353
Graham Electronics Supply,
Inc.

133 S. Pennsylvania Street
Indianapolis, IN 46204

Tel: (317) 634-8202
Hamilton Avnet Electronics,
Inc.

485 Gradle Drive

Carmel, IN 46032

Tel: (317) 844-9333

KANSAS

Hamilton Avnet Electronics
9219 Quivira Road
Overland Park, KS 66215
Tel: (913) 888-8900
Milgray Electronics, Inc.
6901 W. 63rd Street
Overland Park, KS 66215
Tel: (913) 236-8800

LOUISIANA

Sterling Electronics, Inc.
3005 Harvard St., Suite 101
Metairie, LA 70002

Tel: (504) 887-7610

MARYLAND

Arrow Electronics, Inc.
4801 Benson Avenue
Baltimore, MD 21227
Tel: (301) 247-5200

Hamilton Avnet Electronics
6822 Oakhill Lane
Columbia, MD 21045

Tel: (301) 995-3500

Pyttronic Industries, Inc.
Baltimore/ Washington
Dist. Center

8220 Wellmoor Court
Savage, MD 20863

Tel: (301) 792-0780

Schweber Electronics Corp.
9218 Gaithers Road
Gaithersburg, MD 20877
Tel: (301) 840-5900

Zebra Electronics, Inc.
2400 York Road
Timonium, MD 21093

Tel: (301) 252-6576

MASSACHUSETTS
Arrow Electronics, Inc.

Arrow Drive
Woburn, MA 01801
Tel: (617) 933-8130

Hamilton Avnet Electronics

50 Tower Office Park

Woburn, MA 01801

Tel: (617) 935-9700
*Hybrid Components Inc.

140 Elliot Street

Beverly, MA 01915

Tel: (617) 927-5820

Kierulff Electronics, Inc.

13 Fortune Drive

Billerica, MA 01821

Tel: (617) 667-8331

A. W. Mayer Co.

34 Linnell Circle

Billerica, MA 01821

Tel: (617) 229-2255

Schweber Electronics Corp.

265 Ballardvale Street

Wilmington, MA 01887

Tel: (617) 275-5100
*Sertech

One Peabody Street

Salem, MA 01970

Tel: (617) 745-2450

Sterling Electronics, Inc.

411 Waverly Oaks Road

Waltham, MA 02154

Tel: (617) 894-6200

MICHIGAN

Arrow Electronics, Inc.
3810 Varsity Drive
Ann Arbor, MI 48104
Tel: (313) 971-8220

Hamilton Avnet Electronics
2215 29th Street

Grand Rapids, MI 49503
Tel: (616) 243-8805

Hamilton Avnet Electronics
32487 Schoolcraft Road
Livonia, MI 48150

Tel: (313) 5224700

Schweber Electronics Corp.

12060 Hubbard Avenue

Livonia, M1 48150

Tel: (313) 525-8100
MINNESOTA

Arrow Electronics, Inc.

5230 West 73rd Street

Edina, MN 55435

Tel: (612) 830-1800

Hamilton Avnet Electronics

10300 Bren Road, East

Minnetonka, MN 55343

Tel: (612) 932-0600

Kierulff Electronics, Inc.

7667 Cahill Road

Edina, MN 55435

Tel: (612) 941-7500

Schweber Electronics Corp.

7424 W. 78th Street

Edina, MN 55435

Tel: (612) 941-5280
MISSOURI

Arrow Electronics, Inc.

2380 Schuetz Road

St. Louis, MO 63141

Tel: (314) 567-6888

*Chip distributor only.

Hamilton Avnet Electronics
13743 Shoreline Court East
Earth City, MO 63045

Tel: (314) 344-1200

Kierulff Electronics, Inc.

2608 Metro Park Boulevard
Maryland Heights, MO 63043
Tel: (314) 739-0855

NEW HAMPSHIRE

Arrow Electronics, Inc.
One Perimeter Drive
Manchester, NH 03103
Tel: (603) 668-6968

NEW JERSEY

Arrow Electronics, Inc.
6000 Lincoln Dr. East
Marlton, NJ 08053
Tel: (609) 596-8000

Arrow Electronics, Inc.
Two Industrial Road
Fairfield, NJ 07006

Tel: (201) 575-5300
Hamilton Avnet Electronics
Ten Industrial Road
Fairfield, NJ 07006

Tel: (201) 575-3390

Hamilton Avnet Electronics
One Keystone Avenue
Cherry Hill, NJ 08003

Tel: (609) 424-0110
Kierulff Electronics, Inc.

37 Kulick Road

Fairfield, NJ 07006

Tel: (201) 575-6750
Schweber Electronics Corp.
18 Madison Road
Fairfield, NJ 07006

Tel: (201) 227-7880

NEW MEXICO

Arrow Electronics, Inc.
2460 Alamo, SE
Albuquerque, NM 87106
Tel: (505) 243-4566

Hamilton Avnet Electronics
2524 Baylor S.E.
Albuquerque, NM 87106
Tel: (505) 765-1500
Sterling Electronics, Inc.
3540 Pan American
Freeway, N.E.
Albuquerque, NM 87107
Tel: (505) 884-1900

NEW YORK

Arrow Electronics, Inc.

20 Oser Avenue
Hauppauge, L.I., NY 11788
Tel: (516) 231-1000

Arrow Electronics, Inc.
7705 Maltlage Drive
Liverpool, NY 13088
Tel: (315) 652-1000
Arrow Electronics, Inc.
25 Hub Drive

Melville, LI, NY 11747
Tel: (516) 391-1640

Arrow Electronics, Inc.
3000 South Winton Road
Rochester, NY 14623

Tel: (716) 275-0300
Hamilton Avnet Electronics
933 Motor Parkway
Hauppauge, L.I., NY 11788
Tel: (516) 231-9800



RCA Authorized Distributors

U.S. and Canada (Cont’d)
US. NEW YORK OKLAHOMA

Hamilton Avnet Electronics
333 Metro Park

Rochester, NY 14623

Tel: (716) 475-9130

Hamilton Avnet Electronics
16 Corporate Circle

East Syracuse, NY 13057
Tel: (315) 437-2641

Milgray Electronics, Inc.

77 Schmitt Blvd.
Farmingdale, L.1., NY 11735
Tel: (516) 420-9800

Schweber Electronics Corp.
Two Town Line Circle
Rochester, NY 14623

Tel: (716) 424-2222

Schweber Electronics Corp.
Jericho Turnpike
Westbury, L.1., NY 11590
Tel: (516) 334-7474
Summit Distributors, Inc.
916 Main Street

Buffalo, NY 14202

Tel: (716) 884-3450

NORTH CAROLINA

Arrow Electronics, Inc.
5240 Greensdairy Road
Raleigh, NC 27604
Tel: (919) 876-3132

Hamilton Avnet Electronics
3510 Spring Forest Road
Raleigh, NC 27604

Tel: (919) 878-0810

Kierulff Electronics Inc.

1 North Commerce Center
5249 North Boulevard
Raleigh, NC 27604

Tel: (919) 872-8410
Schweber Electronics Corp.
5285 North Boulevard
Raleigh, NC 27604

Tel: (919) 876-0000

OHIO

Arrow Electronics, Inc.
7620 McEwen Road
Centerville, OH 45459
Tel: (513) 435-5563
Arrow Electronics, Inc.
6238 Cochran Road
Solon, OH 44139

Tel: (216) 248-3990

Hamilton Avnet Electronics,
Inc.

4588 Emery Industrial Parkway
Cleveland, OH 44128

Tel: (216) 831-3500

Hamilton Avnet Electronics
954 Senate Drive

Dayton, OH 45459

Tel: (513) 433-0610

Hughes-Peters, Inc.

481 East Eleventh Avenue
Columbus, OH 43211

Tel: (614) 294-5351

Kierulff Electronics, Inc.
23060 Miles Road
Cleveland, OH 44128
Tel: (216) 587-6558

Schweber Electronics Corp.
23880 Commerce Park Road
Beachwood, OH 44122

Tel: (216) 464-2970

Kierulff Electronics, Inc.
Metro Park 12318 East 60th
Tulsa, OK 74145

Tel: (918) 252-7537

OREGON

Hamilton Avnet Electronics

6024 S.W. Jean Road,

Bldg. B-Suite J,

Lake Oswego, OR 97034

Tel: (503) 635-8157

Wyle Electronics Marketing Group
5289 N.E. Ezram Young Parkway
Hillsboro, OR 97123

Tel: (503) 640-6000

PENNSYLVANIA

Arrow Electronics, Inc.
650 Seco Road
Monroeville, PA 15146
Tel: (412) 856-7000

Herbach & Rademan, Inc.
401 East Erie Avenue
Philadelphia, PA 19134
Tel: (215) 426-1700
Schweber Electronics Corp.
231 Gibralter Road
Horsham, PA 19044

Tel: (215) 441-0600

TEXAS

Arrow Electronics, Inc.

13715 Gamma Road

Dallas, TX 75234

Tel: (214) 386-7500

Arrow Electronics, Inc.

10899 Kinghurst Dr., Suite 100
Houston, TX 77099

Tel: (713) 530-4700

Hamilton Avnet Electronics
2401 Rutland Drive

Austin, TX 78758

Tel: (512) 837-8911
Hamilton Avnet Electronics
2111 West Walnut Hill Lane
Irving, TX 75060

Tel: (214) 659-4111
Hamilton Avnet Electronics
8750 Westpark

Houston, TX 77063

Tel: (713) 975-3515
Kierulff Electronics, Inc.
3007 Longhorn Blvd., Suite 105
Austin, TX 78758

Tel: (512) 835-2090

Kierulff Electronics, Inc.
9610 Skillman Avenue
Dallas, TX 75243

Tel: (214) 343-2400

Kierulff Electronics, Inc.

10415 Landsbury Drive, Suite 210
Houston, TX 77099

Tel: (713) 530-7030

Schweber Electronics Corp.
4202 Beltway,

Dallas, TX 75234

Tel: (214) 661-5010
Schweber Electronics Corp.
10625 Richmond Ste. 100
Houston, TX 77042

Tel: (713) 784-3600

Sterling Electronics, Inc.
2335A Kramer Lane, Suite A
Austin, TX 78758

Tel: (512) 836-1341

Sterling Electronics, Inc.
11090 Stemmons Freeway
Stemmons at Southwell
Dallas, TX 75229

Tel: (214) 243-1600
Sterling Electronics, Inc.
4201 Southwest Freeway
Houston, TX 77027

Tel: (713) 627-9800

Wyle Electronics Marketing Group
1840 Greenville Avenue
Richardson, TX 75081

Tel: (214) 235-9953

UTAH

Hamilton Avnet Electronics
1585 West 2100 South

Salt Lake City, UT 84119
Tel: (801) 972-2800
Kierulff Electronics, Inc.
2121 S. 3600 West Street
Salt Lake City, UT 84119
Tel: (801) 973-6913

Wyle Electronics Marketing Group

1959 South 4130 West Unit B

Salt Lake City, UT 84104

Tel: (801) 974-9953
WASHINGTON

Arrow Electronics, Inc.
14320 N.E. 21st Street
Bellevue, WA 98005
Tel: (206) 643-4800

Hamilton Avnet Electronics
14212 N.E. 21st Street
Bellevue, WA 98005

Tel: (206) 453-5874

Kierulff Electronics, Inc.
1005 Andover Park E.
Tukwila, WA 98188

Tel: (206) 575-4420

Robert E. Priebe Co.

2211 Fifth Avenue

Seattle, WA 98121

Tel: (206) 682-8242

Wyle Electronics Marketing Group
1750 132nd Avenue, N.E.

Bellevue, WA 98005

Tel: (206) 453-8300

WISCONSIN

Arrow Electronics, Inc.
434 West Rawson Avenue
Oak Creek, WI153154
Tel: (414) 764-6600

Hamilton Avnet Electronics
2975 South Moorland Road
New Berlin, WI 53151

Tel: (414) 784-4510

Kierulff Electronics, Inc.
2236G West Bluemond Road
Waukesha, W1 53186

Tel: (414) 784-8160

Taylor Electric Company
1000 W. Donges Bay Road
Mequon, WI 53092

Tel: (414) 241-4321

Alberta
Hamilton Avnet Elec.
2816 21st St. N.E., Calgary
Alberta, T2E 6Z2
Tel: (403) 230-3586
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Canada

L. A. Varah, Ltd.

6420 6A Street SE,
Calgary, Alberta T2H ZB7
Tel: (403) 255-9550

British Columbia

L. A. Varah, Ltd.

2077 Alberta Street,
Vancouver, B.C. VSY 1C4
Tel: (604) 873-3211

R.A.E. Industrial Electronics,
Ltd.

3455 Gardner Court, Burnaby,
B.C. V5G 4)7

Tel: (604) 291-8866

Manitoba

L. A. Varah, Ltd.

#12 1832 King Edward Street
Winnipeg, Manitoba R2R ON1
Tel: (204) 633-6190

Europe, Middle East, and Africa

Austria

Denmark

Egypt

Ethiopia

Finland

France

Germany
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Transistor Vertriebsgesellschaft
MBH & Co KG

Auhofstrasse 41 A,

A-1130 Vienna

Tel: (02 22)82.94.51/82.94.04

Inelco Belgium S.A.

Avenue des Croix de Guerre 94
1120 Bruxelles

Tel: 02/216.01.60

Tage Olsen A/S

P.O. Box 225

DK - 2750 Ballerup

Tel: 02/65 81 11

Sakrco Enterprises

P.O. Box 1133,

37 Kasr El Nil Street, Apt. 5
Cairo

Tel: 744440

General Trading Agency
P.O. Box 1684

Addis Ababa

Tel: 132718 137275
Telercas OY

P.0O. Box 33

SF - 04201 Kerava
Tel: 0/248.055
Almex S.A.

48, rue de I'Aubepine,
F -92160 - Antony
Tel: (1) 666 21 12

Hybritech

Avenue de la Baltique

za de Courtaboeuf

F-91940 - Les Ulis

Tel: (6) 928 1000

Radio Equipments

Antares S.A.

9, rue Ernest Cognacgq,

F -9230! - Levallois Perret
Tel: (1)758 1111

Tekelec Airtronic S.A.

Cite des Bruyeres,

Rue Carle Vernet,

F -92310 - Sevres

Tel: (1) 534.75.35

Alfred Neye Enatechnik GmbH
Schillerstrasse 14,

2085 Quickborn Israel
West Germany

Tel: 04106/6120

Greece

Holland

Hungary

Iceland

Ontario
Cesco Electronics Ltd.
24 Martin Ross Road

Downsview, Ontario M3J 2K9

Tel: (416) 661-0220

Electro Sonic, Inc.
1100 Gordon Baker Road

Willowdale, Ontario M2H 3B3

Tel: (416) 494-1666

Hamilton Avnet (Canada) Ltd.

6845 Rexwood Drive
Units 3,4,5

Mississauga, Ontario L4V 1MS5

Tel: (416) 677-7432

Hamilton Avnet (Canada) Ltd.

210 Colonnade Street
Nepean, Ontario K2E 7LS
Tel: (613) 226-1700

B Asternetics GmbH
Lindenring, 3
8021 Taufkirchen
West Germany
Tel: 089/61 21007
Beck GmbH & Co.
Elektronik Bauelemente KG
Eltersdorfer Strasse 7,
8500 Nurnberg 15
West Germany
Tel: 0911/34961-66

ECS Hilmar Frehsdorf GmbH
Electronic Components Service

Carl-Zeiss Strasse 3
2085 Quickborn
West Germany

Tel: 04106/71058-59

Elkose GmbH
Bahnhofstrasse 44,
7141 Moglingen
West Germany
Tel: 07141/4871

Sasco GmbH
Hermann-Oberth-Strasse 16
8011 Putzbrunn bei Munchen
West Germany

Tel: 089/46111

Spoerle Electronic KG
Max-Planck Strasse 1-3,
6072 Dreieich bei Frankfurt
West Germany

Tel: 06103/3041

Semicon Co.
104 Aeolou Str.
TT.131 Athens
Tel: 3253626

Vekano BV

Postbus 6115,

N - 5600 HC Eindhoven
Tel: (40) 8109 75
Hungagent

P.O. Box 542

H-1374 Budapest

Tel: 01/669-385

Georg Amundason
P.O. Box 698, Reykjavik
Tel: 81180

Aviv Electronics

Kehilat Venezia Street 12
69010 Tel-Aviv

Tel: 03-494450

8 High-Rel Specialist

Italy

Kuwait

Morocco

Norway

Portugal

South Africa

Spain

Sweden

Switzerland

Turkey

L. A. Varah, Ltd.

505 Kenara Avenue, Hamilton,
Ontario L8E 1J8

Tel: (416) 561-9311

Cesco Electronics, Ltd.

4050 Jean Talon Street, West
Montreal, Quebec H4P 1W1
Tel: (514) 735-5511

Hamilton Avnet (Canada) Ltd.
2670 Sabourin Street, St.
Laurent, Quebec H4S 1M2
Tel: (514) 331-6443

Eledra 3S SpA

Viale Elvezia 18,
20154, Milano

Tel: (02) 349751
IDAC Elettronica SpA
Via Verona 8,

35010 Busa di Vigonza
Tel: (049) 72.56.99
LASI Elettronica SpA
Viale Lombardia 6,
20092 Cinisello
Balsamo (MI)

Tel: (02) 61.20.441-5
Silverstar Ltd.

Via dei Gracchi 20,
20146 Milano

Tel: (02) 49.96

Morad Yousuf Behbehani
P.O. Box 146
Kuwait

Societe d’Equipement Mecanique
et Eléctrique s.a. (S.E.M.E.)

rue Ibn Batouta 29

Casablanca

Tel: (212) 22.08.65

National Elektro A/S

Ulvenveien 75, P.O. Box 53
Okern, Oslo 5§

Tel: (472) 64 49 70

Telectra Sarl

Rua Rodrigo da Fonseca, 103
Lisbon 1

Tel: 68.60.72-75

Allied Electronic
Components (PTY) Ltd.
P.O. Box 6387
Dunswart 1508

Tel: (011) 528-661
Kontron S.A.
Salvatierra 4,

Madrid 34

Tel: 1/729.11.55

Ferner Electronics AB
P.O. Box 125,

S-16126 Bromma Stockholm
Tel: 08/80 25 40
Baerlocher AG
Forrlibuckstrasse 110
CH-8005 Zurich

Tel: (01) 42.99.00
Teknim Company Ltd.
Riza Sah Pehlevi Caddesi 7
Kavaklidere Ankara
Tel: 27.58.00



RCA Authorized Distributors

Europe, Middle 2

UK.

ACCESS Electronic Components
Ltd.

Austin House, Bridge Street
Hitchin, Hertfordshire SG5 2DE
Tel: Hitchin (0462) 31 221

Gothic Crellon Electronics Ltd.
380 Bath Road, Slough,
Berks, SL1 6JE

Tel: Burnham (06286) 4434
Jermyn Distribution

Vestry Industrial Estate
Sevenoaks, Kent TN14 SEU
Tel: Sevenoaks (0732) 450144
Macro Marketing Ltd.
Burnham Lane,

Slough, Berkshire SL1 6LN
Tel: Burnham (06286) 4422

A 1Yo S
Asla Pasiiic

Australia

Bangladesh

Hong Kong

India

AWA Microelectronics Indonesia
348 Victoria Road

Rydalmere N.S.W. 2116

Amtron Tyree Pty. Ltd.
176 Botany Street, Waterloo,
N.S.W. 2017

Electronic Engineers &

Consultants Ltd.

103 Elephant Road, Ist Floor Korea
Dacca 5

Gibb Livingston & Co., Ltd.
77 Leighton Road

Leighton Centre

P.O. Box 55

Hong Kong Electronic
Components Co.

Flat A Yun Kai Bidg. 1/Fl
466472 Nathan Road
Kowloon

Photophone Ltd.

179-5 Second Cross Road
Lower Palace Orchards
Bangalore 560 003

Japan

Nepal

New
Zealand

Philippines

Latin Amarica

Argentina

Brazil

Chile

Eneka S.A.I.C.F.L.
Tucuman 299,
1049 Buenos Aires
Tel: 31-3363

Radiocom S.A.
Conesa 1003,

1426 Buenos Aires
Tel: 551-2780
Tecnos S.R.L.
Independencia 1861
1225 Buenos Aires
Tel: 37-0239

Commercial Bezerra Ltda.
Rua Costa Azevedo, 139,

CEP-69.000 Manaus/ AM
Tel: (092) 232-5363

Colombia

Costa Rica

Dominican

Panamericana Comercial "
Republic

Importadora Ltda.
Rua Aurora, 263,
01209, Sao Paulo, SP
Tel: (011) 222-3211

Raylex Ltda.

Av Providencia 1244,
Depto.D, 3er Piso
Casilla 13373, Santiago
Tel: 749835

Honduras

s e T AN R sy TS ey
5, and Adrica(Gontd)

Power Technology Ltd.
Norbain House

Boulton Road

Reading, Berkshire RG2 OLT
Tel: (0734) 866766

STC Electronic Services
Edinburgh Way, Harlow
Essex, CM20 2DE

Tel: Harlow (0279) 26777

VSI Electronics Ltd.
Roydonbury Industrial Park
Horsecroft Road, Harlow
Essex CM19 5BY

Tel: Harlow (0279) 29666

Yugoslavia

Zambia

Zimbabwe

NVPD Soedarpo Corp.
Samudera Indonesia Building
JL Letten, Jen. S

Parman No. 35 Slipi

Jakarta Barat

Okura & Company Ltd.

3-6 Ginza, Nichome, Chuo-Ku
Tokyo 104

Panwest Company, Ltd.
C.P.O. Box 3358

Room 603, Sam Duk Building
131, Da-Dong, Chung-Ku
Seoul, Republic of South Korea
Continental Commercial
Distributors

Durbar Marg.

Kathmandu

AWA NZ Ltd.

N.Z. P.O. Box 50-248

Porirua

Philippine Electronics Inc.
P.O. Box 498

3rd Floor, Rose

Industrial Bldg., 11 Pioneer St.
Pasig, Metro Manila

Singapore

Sri Lanka

Taiwan

Thailand

Industria de Radio y
Television S.A. (IRT)
Vic. MacKenna 3333
Casilla 170-D, Santiago
Tel: 561667

Miguel Antonio Pena Pena
Y Cia. S. En C.

Carrera 12 #1906

Bogota

Electronica Moderna
Carrera 9A, NRO 19-52
Apartado Aereo 5361
Bogota, D.E.1

J. G. Valldeperas, S.A.
Calle 1, Avenidas 1-3,
Apartado Postal 3923

San Jose

Tel: 32-36-14

Humberto Garcia, C. por A.
El Conde 366

Apartado de Correos 771
Santo Domingo

Tel: 682-3645

Francisco J. Yones

3A Avenida S.0. 5

San Pedro Sula,

Honduras, Central America
Tel: 52-00-10

Ecuador

El Salvador

Guatemala

Haiti

Avtotehna

P.O. Box 593, Celovska 175
Ljubljana 61000

Tel: 552 341

African Technical Associates Ltd.
Stand 5196 Luanshya Road
Lusaka

BAK Electrical Holdings (Pvt) Ltd.
P.O. Box 2780
Salisbury

Semitronics Philippines
216 Ortego Street
San Juan 3134, Metro Manila

Device Electronics Pte. Ltd.
101 Kitchener Road No. 02-04
Singapore 0820

Microtronics Asso. Pte. Ltd.
Block 1003, Unit 35B

Aljunied Avenue 5

Singapore 1438

C.W. Mackie & Co. Ltd.

36 D.R. Wijewardena Mawatha
Colombo 10

Delta Engineering Ltd.

No. 42 Hsu Chang Street

8th Floor, Taipei

Multitech International Corp.
No. 315, Fu Shing North Road
Taipei

Anglo Thai Engineering Ltd.
2160 Ramkambaeng Road
Highway Hua Mark, Bangkok
Better Pro Co. Ltd.

71 Chakkawat Road

Wat Tuk, Bangkok

Elecom, S.A.

Padre Solano 202-OF. 8,
P.O. Box 9611, Guayaquil
Radio Electrica, S.A.

4A Avenida Sur Nb. 228
San Salvador

Tel: 21-5609

Radio Parts, S.A.

2A C. O. No. 319 Postal la
Dalia, P.O. Box 1262
San Salvador

Tel: 21-3019

Electronics Guatemalteca
13 Calle 5-59, Zona 1
P.O. Box 514

Guatemala City

Tel: 25-649
Tele-Equipos, S.A.

10A Calle 540, Zona |
Apartado Postal 1798
Guatemala City

Tel: 29-805

Societe Haitienne
D’Automobiles, S.A.
P.O. Box 428,
Port-Au-Prince

Tel: 2-2347
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Mexico

Netherland
Antilles

Nicaragua

RCA Authorized Distributors
Latin America (Cont’d)

Electronica Remberg, S.A.
de C.V.

Republica del Salvador No.
30-102, Mexico City 1, D.F.
Tel: 510-47-49

Mexicana de Bulbos, S.A.
Michoacan No. 30

Mexico 11, D.F.

Tel: 564-92-33

Partes Electronicas, S.A.
Republica Del Salvador 30-50
Mexico City

Tel: (905) 585-3640

Raytel, S.A.

Sullivan 47 Y 49

Mexico 4, D.F.

Tel: 566-67-86

El Louvre, S.A.

P.O. Box 138, Curacao

Tel: 54004

Apartado Postal No. 1956
C.S.T. 5¢c Al Sur2c 1/2 Abajo
Managua

Alabama
Electronic. Sales, Inc.(ESI)
303 Williams Avenue
Suite 422
Huntsville, AL 35801
Tel: (205) 533-1735

California
CK Associates
8333 Clairemont Mesa Blvd.
Suite 102
San Diego, CA 92111
Tel: (619) 279-0420

Connecticut
New England Technical Sales
(NETS)
240 Pomeroy Avenue
Meriden, CT 06450
Tel: (203) 237-8827

Florida
G.F. Bohman Assoc., Inc.
130 N. Park Avenue
Apopka, FL 32703
Tel: (305) 886-1882
G.F. Bohman Assoc., Inc.
2020 W. McNab Road
Ft. Lauderdale, FL 33309
Tel: (305) 979-0008

Georgia
Electronic Sales, Inc.(ESI)
3188 Terrace Court
Norcross, GA 30092
Tel: (404) 448-6554

Paraguay

Surinam

Comercial F. A. Mendieta, S.A. Trinidad

Tropelco, S.A.
Via Espana 20-18, Panama 7
Rep. de Panama

Compania Comercial Del
Paraguay, S.A.

Casilla de Correo 344
Chile 877, Asuncion

Arven S.A.

PSJ Adan Mejia 103, OF. 33
Lima 11

Tel: 716229

Kirpalani’s Ltd.

17-27 Maagdenstreet,
P.O. Box 251, Paramaribo
Tel: 71-400

Surinam Electronics
Keizerstreet 206

P.O. Box 412

Paramaribo

Tel: 76-555

Kirpalani’s Limited
Kirpalani’s Komplex
Churchill Roosevelt Highway
San Juan, Port-of-Spain

Tel: 638-2224/9

RCA Manufacturers’ Representatives

Kansas
Electri-Rep
7070 W. 107th Street
Suite 160
Overland Park, KS 66212
Tel: (913) 649-2168

Massachusetts
New England Technical Sales
(NETS)
135 Cambridge Street
Burlington, MA 01803
Tel: (617) 272-0434

Minnesota
Comprehensive Technical Sales
8053 Bloomington Freeway
Minneapolis, MN 55420
Tel: (612) 888-7011

New Jersey
Astrorep, Inc.
717 Convery Blvd.
Perth Amboy, NJ 08861
Tel: (201) 826-8050

New York
Astrorep, Inc.
103 Cooper Street
Babylon, L.I., NY 11704
Tel: (516) 422-2500

North Carolina
Electronic Sales, Inc.(ESI)
1209 H Village Greenway
Cary, NC 27511
Tel: (919) 467-8486

Uruguay

Venezuela

West Indies

American Products S.A.
(APSA)

Casilla de Correo 1438
Canelones 1133
Montevideo

Tel: 594210

P. Benavides, P.,S.R.L.

Residencies Camarat, Local 7

La Candelaria, Caracas

MAIL ADDRESS: Apartado Postal
20.249

San Martin, Caracas

Tel: (58-2) 571-21-46

P. Benavides, P., S.R.L.

Residencies Camarat, Local 7

La Candelaria, Caracas

MAIL ADDRESS: Apartado Postal
20.249

San Martin, Caracas

Tel: (58-2) 571-21-46

Da Costa and Musson Ltda.
Carlisle House

Hincks Street

P.O. Box 103

Bridgetown, Barbados

Tel: 608-50

Ohio
Lyons Corporation
4812 Frederick Road
Suite 101
Dayton, OH 45414
Tel: (513) 278-0714

Lyons Corporation

4615 W. Streetsboro Road
Richfield, OH 44286

Tel: (216) 659-9224

Utah
Simpson Assocs.
7324 So. 1300 E.
Suite 350
Midvale, UT 84047
Tel: (801) 566-3691

Washington
Vantage Corp.
300 120th Avenue N.E.
Bldg. 7, Suite 207
Bellevue, WA 98005
Tel: (206) 455-3460



Sales Offices

United States

Canada

Europe

Asia Pacific

Latin America

Alabama

RCA

303 Williams Avenue,
Suite 133

Huntsville, AL 35801
Tel: (205) 533-5200

Arizona
RCA

6900 E. Camelback Road, Suite

460, Scottsdale, AZ 85251
Tel: (602) 947-7235

California

RCA

4546 El Camino Real,
Los Altos, CA94022
Tel: (415) 948-8996

RCA

4827 No. Sepulveda Blvd., Suite
420, Sherman Oaks, CA 91403

Tel: (213) 468-4200

RCA

17731 Irvine Blvd., Suite 104
Magnolia Plaza Bldg.
Tustin, CA 92680

Tel: (714) 832-5302

Colorado

RCA Corp.

6767 So. Spruce Street
Englewood, CO 80112
Tel: (303) 740-8441

Florida

RCA

P.O. Box 12247
Lake Park, FL 33403
Tel: (305) 626-6350

Illinois

RCA

2700 River Road
Des Plaines IL 60018
Tel: (312) 391-4380

Indiana

RCA

9240 N. Meridian Street,
Indianapolis, IN 46260
Tel: (317) 267-6375

Kansas

RCA

8900 Indian Creek Parkway
Suite 410

Overland Park, KS 66210
Tel: (913) 642-7656

NG

Massachusetts
RCA

20 William Street,
Wellesley, MA 02181
Tel: (617) 237-7970

Michigan

RCA

30400 Telegraph Road,
Birmingham, M| 48010
Tel: (313) 644-1151

Minnesota
RCA

6750 France Avenue, So., Suite

122, Minneapolis, MN 55435
Tel: (612) 929-0676

New Jersey

RCA

1998 Springdale Road
Cherry Hill, NJ 08003
Tel: (609) 338-5042

RCA

67 Walnut Avenue
Clark, NJ 07066
Tel: (201) 574-3550

New York

RCA

160 Perinton Hill Office Park
Fairport, NY 14450

Tel: (716) 223-5240

Ohio

RCA

6600 Busch Blvd., Suite 110
Columbus, OH 43229

Tel: (614) 436-0036

Tennessee

RCA

1111 Northshore Drive
Northshore Center 2
Suite 405

Knoxville, TN 37919
Tel: (615) 588-2467

Texas

RCA Center

4230 LBJ at Midway Road
Suite 121

Dallas, TX 75234

Tel: (214) 661-3515

Virginia

RCA

1901 N. Moore Street
Arlington, VA 22209
Tel: (703) 558-4161

Solid
State

Alberta

RCA Inc.

6303 30th Street, SE
Calgary, Alberta T2C 1R4
Tel: (403) 279-3384

Ontario

RCA Inc.

1 Vulcan Street, Rexdale
Ontario MOW 1L3

Tel: (416) 247-5491

Ontario Cont'd
RCA Inc.

411 Roosevelt Avenue
Suite 203A, Ottawa
Ontario K2A 3X9

Tel: (613) 728-0031/2

Belgium

RCA S.A.

Mercure Centre, Rue de la
Fusee 100, 1130 Bruxelles
Tel: 02/720.89.80

France

RCA S.A.

2-4 Avenue de L’'Europe
78140 Velizy

Tel: (3) 946.56.56

Germany

RCA GmbH
Pfingstrosenstrasse 29
8000 Munchen 70
West Germany

Tel: 089/7143047-49

RCA GmbH
Justus-von-Liebig-Ring 10
2085 Quickborn

West Germany

Tel: 04106/613-0

Germany Cont'd
RCA GmbH
Zeppelinstrasse 35

7302 Ostfildern 4 (Kemnat)
West Germany

Tel: 0711/454001-04

Italy

RCA SpA

Viale Milanofiori L1
20089 Rozzano (Mi)
Tel: (02) 8242006

Spain

RCA SA

Monte Esquinza 28
Madrid 4

Tel: 01/442 1100

Sweden

RCA International LTD

Box 3047, Hagalundsgatan 8
17103 Solna 3

Tel: 08/83 4225

U.K.

RCALTD

Lincoln Way, Windmill Road
Sunbury-on-Thames
Middlesex TW16 7THW

- Tel: 093 27 85511

Hong Kong

RCA International, Ltd.
13th Floor, Fourseas Bldg.
208-212 Nathan Road
Tsimshatsui, Kowloon
Tel: 852-3-7236339

Japan

RCA

c/o Purchasing Co.
Toranomon 37 Mori Building
5-1, Toranomon 3-Chome
Minato-ku, Tokyo 105

Singapore
RCA International, Ltd.

Solid State Division, 24-15 Inter-
national Plaza, 10 Anson Road

Singapore 0207
Tel: 2224156/2224157

Taiwan

RCA Corporation
Solid State Division
7th Floor, 97

Nanking East Road, Section 2

Taipei
Tel: (02) 521-8537

Argentina

Ramiro E. Podetti Reps.
P.O. Box 4622

Buenos Aires 1000

Tel: 393-4029

Brazil

RCA Solid State Limitada
Av. Brig Faria Lima 1476
7th Floor, Sao Paulo 01452
Tel: 210-4033

Mexico

RCA S.A.de C.V./

Solid State Div., Avenida
Cuitlahuac 2519, Apartado

Postal 17-570, Mexico 16, D.F.

Tel: (905) 399-7228



