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Standard Power MOSFETs T

RFL1NO08, RFL1N10, RFP2N08, RFP2N10 * File Number 1385

N-Channel Enhancement-Mode
Power Field-Effect Transistors

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

Features:

m SOA is power-dissipation limited

» Nanosecond switching speeds S2ca-asmat

m Linear transfer characteristics

s High input impedance

w Majority carrier device N-CHANNEL ENHANCEMENT MODE

TERMINAL DESIGNATIONS

GATE

RFL1NOS
The RFL1NO8 and RFL1N10and the RFP2N08 and RFP2N10 RFLIN10
are n-channel enhancement-mode silicon-gate power DRAIN
field-effect transistors designed for applications such as SOURCE (CASE)
switching regulators, switching converters, motor drivers,
relay drivers, and drivers for high-power bipolar switching 92¢5- 37555
transistors requiring high speed and low gate-drive power.
These types can be operated directly from integrated JEDEC TO-205AF
circuits.
. RFP2NOB
The RFL-series types are supplied in the JEDEC TO-205AF RFP2N10
-metal package and the RFP-series types in the JEDEC TO-
220AB plastic package. SOURCE
*The RFL and RFP series were formerly RCA developmental ORAIN L__:%
numbers TA9282 and TA9283, respectively. (FLANGE) O :é ORAIN
TOP VIEW GATE
92C5-~39%28
JEDEC TO-220AB
MAXIMUM RATINGS, Absolute-Maximum Values (T¢=25°C):
RFL1NO8 RFLIN10 RFP2NO8 RFP2N10
DRAIN-SOURCE VOLTAGE Voss 80 100 80 100 v
DRAIN-GATE VOLTAGE (Ras=1 M) Voan 80 100 80 100 \
GATE-SOURCE VOLTAGE Vas 120 v
DRAIN CURRENT RMS Continuous lo 1 1 2 2 A
g 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/eC
OPERATING AND STORAGE
TEMPERATURE T, Tag -55 to +150 °C
/
a0 .
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T.)=25°C unless otherwise specified

Standard Power MOSFETs

RFL1NO08, RFL1N10, RFP2N08, RFP2N10

LIMITS
TEST RFL1NO8 RFLIN10
CHARACTERISTIC SYMBOL CONDITIONS REP2N0S REP2N10 UNITS
Min, Max. Min. Max.
Drain-Source Breakdown Voltage BVoss lo=1 mA 80 —_ 100 - v
Vas=0
Gate-Threshold Voltage Vas(th) Vas=Vps 2 4 2 4 Vv
lo=1 mA
Zero-Gate Voltage Drain Current loss Vos=65 V - 1 — —
Vps=80 V — _ _ 1
Te=125°C HA
Vps=65 V — 50 - —
Vos=80 Vv -_ -_ -_ 50
Gate-Source Leakage Current lass Vas=120 V - 100 — 100 nA
Vps=0
Drain-Source On Voltage Vns(on)a lo=1 A |RFP| - 1.05 — 1.05
Ves=10 V|RFL| — 1.2 — 1.2 v
Ib=2 A |RFP| — 3.0 — 3.0
Vas=10 V| RFL —_ 3.3 — 3.3
Static Drain-Source On Resistance ros(on)® lb=1 A |RFP| — 1.05 - 1.05 Q
Ves=10VIRFL| — 1.4 — 1.4
Forward Transconductance gra® Vps=10 V 400 — 400 — | mmho
lo=1 A
Input Capacitance Cras Vps=25 V — 150 — 150
Qutput Capacitance Coun Vas=0 V —_ 80 - 80 pF
Reverse-Transfer Capacitance Cras f=1MHz — 20 — 20
Turn-On Delay Time ta(on) Voo =50 V 17(Typ)| 25 pP7(Typ)j 25
Rise Time t lo=1 A 30(Typ)| 45 |[30(Typ)| 45 ns
Turn-Off Delay Time ta(off) Rgen=Rge=50 Q0  [30(Typ)] 45 |30(Typ)| 45
Fall Time t Ves=10 VIRFP [17(Typ)] 25 [17(Typ)] 25
‘RFL |30(Typ)] 60 [30(Typ)| 50
Thermal Resistance Junction-to-Case Rauc RFL1NO08,
— 15 — 15
RFL1IN10 oW
RFP2NO8, _ 5 _ 5 .
RFP2N10
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
TEST RFL1NO8 RFLINTO
CHARACTERISTIC SYMBOL CONDITIONS RFP2NO8 RFP2N10 UNITS
Min. Max. Min. Max.
Diode Forward Voltage Vep @ Iso = 1A — 1.4 — 1.4 v
Reverse Recovery Time te Ir = 2A 100(typ.) 100(typ.) ns
dir/di = 50A/us
®pyuised: Pulse duration=300 us max., duty cycle=2%.
41
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GATE-TO-SOURCE YOLTAGE [ygg)-V
Typlcal transfer characteristics for all types.
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Fig. 1 - Maximum operating areas for all types.

JUNCTION TENPERATURE {T))

perature for all types.
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Fig. 7 - Typical saturation characteristics for all types.

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

drive.
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92€s-3%176

DRAIN CURRENT (Ip)-A
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Fig. 9 - Capacitance as a function of drain-to-source voltage

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

for all types.

drain current for all types.
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Fig. 11 - Switching Time Test Circuit.

Fig. 10 - Typical forward transconductance as a function of

drain current for all types.
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Dimenslonal Outlines and Mounting Hardware -

Dimensional Outlines

JEDEC TO-204AA

EATING INCHES MILLIMETERS
_/SPLANE SYMBOL Uin. | max. | min. | max. | NOTE
A 0250 | 0450 | 64 | 114
1 b 0.038 0.043 0.968 1.092
¢D - 0.875 - 2222
[ 0.420 0.440 10.67 1117
#b o 0205 | 0225 | 521 | 51
-1—- F —_ 0.135 - 342
*0 q L 0.312 - 793 —_
L PP 0.151 0.161 3.84 4.08
q 1.187 BSC 30.15 BSC
3 R - 0.525 - 13.33
L Rq —_ 0.188 - 477
F _.4 | ] 0.655 0.675 16.64 17.14
L_A ] 92CS-37249R1
JEDEC TO-204AE
SEATING INCHES MILLIMETERS
N / LANE prueoL MIN. | MAK. MiN. | wAx | \OTES
A 0.250 0.450 c4 114
o 0.057 0.083 148 1.60
€by 0.141 NOM 3.58 NOM
¢Dy - 0.875 - 22.22
[} 0.420 0.440 10.67 11.17
[— = L 2] 0.205 0.225 §5.21 5.7
¢0 F 0.080 0.135 1.53 3.42
_l_ L 0.440 | 0.480 11.18 1219
¢P 0.151 0.161 3.84 4,08
q 1.187 88C 30.1588C
n N\ R |oses | os2s | 1258 | 1333
£l Ry | 0131 | o188 333 4
e —‘"L . [ 0.655 0.875 16.84 17.14
92C8-37523
JEDEC TO-205AF
s
INCHES MILLIMETERS
mam. MIN. | MAX. MIN. | MAX. NOTES
P 0.200 BSC 5.08 88C 4
A 0.160 0.180 407 457
b 0.018 0.021 041 053 L]
#by 0.018 0.019 041 048 L
¢D 0.340 0370 864 9.39
¢D4 0318 0358 0.01 9.01 2
h 0.009 0.041 023 1.04
TEMPERATURE } 0.028 0.034 072 0.88
Notes: MEARURING POINT k |0020 | o045 074 114 1
1. Dimension k measured from ¢D maximum. L 0.500 0.750 12.70 19.05 5
. ¥ X I . Th
£ g0s shal ooty mor 0010 i Zone - Tnsve | 4| = | aew | = | har | s
3. Detalls of outiine In this zone optional. L {0280 - 6.35 - 5
4. Leads st gauge plane 0.054-0.055 below seating plane shalibe P 0.070 - 178 - 2
within 0.007 radlus of positional tolerance at MMC relative to Q - 0.050 - 127 3
tab at MMC. Device may be measured by direct methods orby a 45° NOMINAL
gauge and gauging procedure described on JEDEC gauge B $0° NOMINAL
drawing G8-1.
8. ¢bz applies betweenLq and L. ¢b appiles betweenLandL 92CS-36248R1
minimum. Dismeter s uncontrolled In Ly and beyond L
minimum.
476 e
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Dimensional Outlines and Mounting Hardware

Dimensional Outlines
JEDEC TO-218AC

e— £ ———> A INCHES MILLIMETERS
e— SYMBOL NOTE
R &1 - e ° MiN, | MAX. | min. | Max. | OTES
L #°
£y —n la- A 165 | 200 | a1e1 | 5.080
N < . — b 040 | 083 | 1016 | 1600
c 053 | 085 | 1348 | 1.651
b _f 1 018 | 030 | 457 | .762
! ! D 485 | 505 | 12319 | 12827
- M Dy ass | 415 | 10033 | 10541
- | | Dy o070 | 020 | 1778 | 2288
f i ! l E 610 | 640 | 15.494 | 16256 | 1
A W ¢ , Ey 305 | 320 | 7747 | 8128
T 1 T f ||J €2 o040 | 080 | 10186 | 1524
T_’_ H BODY MOLDING
. Exm WAy e 205 | 225 | 5207 | 5715
L e A20 | .440 | 10688 | 11.176

1| —™ F_ L 500 610 12.700 | 15.494
Ly - 125 - 3175 2
a oP As7 | 67 | 3988 | 4241
L Q 094 128 2388 3.200
" 92CS-37898R1 R 170 180 | 4.318 | 4.828
Notes: s — | 060 | — | 1524
1: Tab outline optionat within boundarles of dimensions E and R. Y 626 870 15900 | 17.018

2: Lead dimenslons uncontrolled In Ly.

3: Controlling dimensions: inch, 92CS-37698R1
JEDEC TO-220AB
B INCHES MILLIMETERS
lg——F SYmBoL MIN. MAX. MIN. MAX. .
A 0.140 0.190 3.56 4.82
Ay 0.080 0.085 2.03 216
b 0.020 0.045 0.51 .14
by 0.045 0.070 1.14 177
-_— 0.125 _— 3.18
c 0.015 0.025 0.38 0.63
D 0.560 0.625 14,23 15.87
D4 - 0.100 - 254
E 0.380 0.420 9.66 10.68
e 0.080 0.110 229 279
o4 0.180 0.210 4.83 5.33
oy - 0.030 - 0.76
F 0.045 0.055 114 1.39
H 0.230 0.270 5.85 6.85
Hy 0.355 0.370 9.02 9.40
¢ Hy —-— 0.180 — 4,06
J 0.080 0.115 2.04 292
— )-—— ET) 1
TOP VIEW o L 0500 | ose2 | 1210 | 1427
92C8- 34697RI Ly - 0.250 - 6.35
NOTES: Ly 0.400 0.410 10,16 10.41
1. Position of lead to be measured 0.250-0.255 In. oP 0.139 0161 :‘531 ;‘g“
(8.350-8.477 mm) from case. Q 0.100 0120 54 04
92CS-34697R1
477
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Dimenslional Outlines
JEDEC TO-220AC

A INCHES MILLIMETERS

A4 \-—E—’ g - SYMBOL MIN. | MAX. | MIN. | MAK

| —| &y e o ler A 0140 | 0180 | 356 482

4 A 0080 | 0085 | 203 2.18

a SN 4 b 0020 | 0045 | o051 114

T U I ] Ht by 0045 | o070 | 114 177

’ c - 0.125 - 3.18

s | \/ T c 0015 | o025 | o038 0.83

3 . 1w D 0560 | 0625 | 1423 | 15.87

4] & = 1 D4 - 0.100 - 254

E 0380 | 0420 | 966 | 10.66

T e 0180 | 0210 | 483 5.33

ey - 0.030 - 0.76

¢ F 0045 | 0055 | 114 139

H 0230 | o270 | 585 6.85

Hy 0355 | o370 | 9.02 9.40

Hy - 0.160 - 4.08

Hg - 0.600 - | 1528

e . 4 0080 | 0115 | 204 292

e L I e - e

Ly 0400 | o410 | 1016 | 1041

NOTES: ®P 0138 | o6t | 3s31 | 4089

1. Position of lead to be measured 0.250-0.255 In. 9 0100 | 0120 | 254 3.04
(6.350-6.477 mm) from case. 92C8-34830R1

478
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Dimensional Outlines and Mounting Hardware

g__,_, 2 SCREWS, 832

OF377A
MICA INSULATOR

HEAT SINK
(CHASSIS)

DF378F
2NYLON INSULATING

=) =¥  BUSHINGS
— 1. D. = 0,166 in. (4.00 mm)
@,/ SHOULDER DIA. = 0250 in.
{6.40 mm) MAX.,
TAL WASHERS SHOULDER THICKNESS
2ME 20,050 in. (1.27 mm) MAX,

2 LOCK WASHERS(&R

2ex. nuTs D

2SOLDER LUG

2HEX. NUTS

NOTE MAXIMUM TORQUE APPLIED TO MOUNTING
FLANGE IS 12 s 4bs. (0,14 kgt m)

92CS 22553A2

Suggested mounting hardware for JEDEC TO-204AA
(formerly JEDEC TO-3)

INTERLEAD smcmr,/
=165 MIL3 NOM.

METAL WASHER
LOCK WASHER
HEX NUT
SOLDER LUG
HEX NUT

Mounting Hardware
g\—r’ 91-30
2 SCREWS, 6-32

DF238A
MICA INSULATOR

HEAT SINK

DF378F

2 NYLON INSULATING
BUSHINGS

1.D. =0.156 (4.00)
SHOULDER DIA. =0.250
(6.40) MAX.,

SHOULDER THICKNESS
= 0.050 (1.27) MAX.

<)
2 Lock wasHers (&

2 HEX. NUTS ~
1 SOLDER LUG

2 HEX. NUTS

2 METAL WASHERS

szcs-22558R1

Suggested mounting hardware for JEDEC TO-204AE
(formerly JEDEC TO-3)

DFSA7A

MICA INSULATOR

HOLE DIA = 0.088-0093 IN.
224-236 mm)

HEAT SINK
(CHASSIS)

= DF548A
INSULATING SHOULDER WASHER
&a—""1D =0.118N.(300 mm)
SHOULDER Ot =
Q150 IN. 38 (mm} MAX.

9%Cs-39580

Suggested mounting hardware for JEDEC TO-218AC

479
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Dimenslonal Outlines and Mounting Hardware

Mounting Hardware

g—” SCREW, 8:32

NAZ31A
\/ RECTANGULAR METAL

WASHER

DF1038
MICA iNSULATOR

AE A,
//‘V HOLE DIA =0.1450 141 .
(&) {3.68-3.58 mm)
(=)
NP A HEAT SINK

OF378F

INSULATING SHOULDER WASHER
10. =0.156 in. {4 00 mm)

& SHOULDER DIA. =

METAL WASHER @ 0250 1n. 635 {mm} MAX

Lack WASHER (B

HEX NUT @

SOLDER LUG o=

HEX NUT
92¢s-39588

HOTE MAXIMUM TORQUE AFPLIED TO MOUNTING
FLANGE 1S3 Ib (009%ngf m}

Suggasted mounting hardware for JEDEC T0-220AB

480

T=9/-20

g___ SCREW, 6 32
t NR231A
RECTANGULAR METAL
A WASHER

DF1038
MICA INSULATOR
HOLE DIA. = 0.145-0.141 in.

(&) {3.68-3.68 mm)

Y

1)
hd HEAT SINK
[CHASSIS)

DF378F
INSULATING SHOULDER WASHER

(=]

1.D. = 0.156 1, (4.00 mm
& SHOULDER DIA =
METAL WASHER (&) 0250 638 (mm) MAX

Lock wasHeR (S

HEX NUT @

SOLDER LUG
D,
HEX NUT

92Cs-39387

NOTE MAXIMUM TORQUE APPLIED TO MOUNTING
FLANGE (S 8. b 1009 kg! m)

Suggested mounting hardware for JEDEC TO-220AC

0500 A-05



