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N-Channel Enhancement Mode
Power Field Effect Transistors

Features

* 15A, 50V and 60V

* rps(on) = 0-140

* SOA is Power-Dissipation Limited

e Nanosecond Switching Speeds

¢ Linear Transfer Characteristics

¢ High Input Impedance

¢ Majority Carrier Device

* Temperature Compensated SPICE Model Provided
Description

The RFM15N05 and RFM15N06 and the RFP15NO5 and
RFP15N06 are n-channel enhancement-mode silicon-gate
power field-effect transistors designed for applications
such as switching regulators, switching converters, motor
drivers, relay drivers, and drivers for. high-power bipolar
switching transistors requiring high speed and low
gate-drive power. These types can be operated directly
from integrated circuits.

The RFM series types are supplied in the JEDEC
TO-204AA steel package and the RFP series types in the
TO-220AB plastic package.
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Absolute Maximum Ratings (T¢ = 259C), Unless Otherwise Specified
RFM15N0OS RFM15N06 RFP15NO5 RFP15NO6 UNITS
Drain-Source Voltage .............. ... ... Vpss 50 60 50 60 v
Drain-Gate Voltage (RGg=1mQ) ............ VDGR 50 60 50 60 v
Continuous Drain Current
RMS ContinUOUS .. ..ovivriinnrnrieeerennsnns 15 15 15 15 A
Pulsed Drain Current 40 40 40 40 A
Gate-SourceVoltage ..................oll +20 +20 +20 +20 \'
Maximum Power Dissipation
To=4259C ... Pp 90 90 90 90 w
Above Tg = +259C, DerateLinearly ............. 0.48 0.48 0.48 0.48 W/oC
Operating and Storage Junction ........... TJ,TSTG -55t0+150 -55t0o+150 -551t0+150 ~55t0+150 oc
Temperature Range
CAUTION: These devices are sensitive to electrostatic discharge. Proper |.C. handling procedures should be followed. File Number 1 47 8_1
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RFM15N05, RFM15N06, RFP15N05, 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. Manx.
Drain-Source Breakdown Voltage BVoss Ip=1mA 50 — 60 — A
Vcs=0
Gate-Threshold Voltage Vgs(th) Vas=Vos 2 4 2 4 A
Ip=1 mA
Zero-Gate Voltage Drain Current loss Vps=40 V — 1 - —
VDs:50 \4 — - h 1
Te=125°C HA
Vps=40 V — 50 — —
VDSZSO Vv — - — 50
Gate-Source Leakage Current lass Vgs=+20 V — 100 — 100 nA
VDS=O
Drain-Source On Voltage Vps(on)? b=7.5A — 1.05 — 1.05
Vas=10 V v
Ip=15 A — 25 — 25
VG5:1O \
Static Drain-Source On Resistance ros{on)? 1o=7.5 A — 0.14 — 0.14 0
Vcs:10 \%
Forward Transconductance 9is? Vos=10 V 2 — 2 — mho
Io=7.5 A
Input Capacitance Ciss Vos=25 V — 850 — 850
Output Capacitance Coss Ves=0 V — 450 — 450 pF
Reverse-Transfer Capacitance Cirss f=1MHz — 180 — 180
Turn-On Delay Time ts(on) : Vppo=30 V 16(typ) 40 16(typ) 40
Rise Time t, : Ib=7.5 A N00(typ) 175 noo(typ)| 175 ns
Turn-Off Delay Time ta(oft) Rgen=Rqs=50 Q 72{typ) | 175 |72(typ}| 175
Fall Time t Vos=10 V 66(typ) | 140 |[66(typ)| 140
Thermal Resistance Junction-to-Case Raue RFM15N0O5, B 167 B 167
RFEM15N06 o
RFP15N05, oW
RFP15N06 - 167 . 1.67
3pylsed: Pulse duration=300 us max.. duty cycle 2%
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
LIMITS
MIN. MAX. MIN. MAX.
Diode Forward Voltage Vsp Isp = 15A — 1.4 — 1.4 \
Reverse Recovery Time t, d.;/’dlt;?)(?A/pS 100 (typ) 100(typ) ns

*Puise Test: Width < 300 us, duty cycle =< 2%,
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RFM15N05, RFM15N06, RFP15N05, RFP15N06
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RFM15N05, RFM15N06, RFP15NO5, RFP15N06
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RFM15NO05, RFM15N06, RFP15N05, RFP15N06

Spice Model (RFM15N06)

SUBCKTRFM15NO6 2 1 3;
*Nominal Temperature = 25°C
.MODEL MOSMOD NMOS (VTO=3.46 KP=3.09
Vio 21 6 .74

Rsource 8 7 RDSMOD 34.82e~-3

Rdrain 5 16 RDSMOD 13.3e-3

.MODEL RDSMOD RES (TC|=6.5e-3 TC2=3.28e-5)

.MODEL RVTOMOD RES (TCl=-4.30e-3 TC2=-~3.77¢-6)

.MODEL RVTOMOD2 RES (TCI=0 TC2=0)

Ebreak 11 7 17 18 10235

MODEL RBKMOD RES (TCI=8.33e-1 TRS1=7.81e-4 TRS2=-8.28e-€)

MODEL DBKMOD D (RS=3.83e-1 TRS1=7.81¢-4 TRS2=-9.28e-6)

MODEL DBDMOD D (I5=8.166-13 RS=1.54e-2 TRS1=1.77e-3 TRS2=1.85e-5)
+CJO=9.16e-10 TT=7e-8

Cin 6 8 4.44e-10

Ca 12 8 8.14e-10

JMODEL S1AMOD VSWITCH (RON=1e-5 ROFF=0.1
.MODEL S1BMOD VSWITCH (RON=1e-5 ROFF=0.1
.MODEL DPLCAPMOQOD D (CJO=4.90e~10
Cb 12 14 581e-10

MODEL S2AMOD VSWITCH (RON=le-5 ROFF=0.1 VON=3.07 VOFF=8.07)
MODEL S2BMOD VSWITCH (RON=le~-5 ROFF=0.1 VONB8.07 VOFF=3.07)
Rgate 8 20 2043

Lgate 1 9 1.32e-8

Ldrain 2 5 1.0e-10

Lsource 3 7 1.68e-8

Dbody 7 5 DBDMOD

rev 01/07/91

IS=1e-30 N=10 TOS=1 L=lu W=l)

VON=-3.66 VOFF=-1.66)
VON=-1.66 VOFF=-3.66)
1S=le-30 N=10)

Dbreak 5 11 DBKMOD
Dpicap 10 5 DPLCAPMOD
Eds 14 8 5 8 1

Egs 13 8 6 B 1

Esg 6 10 6 8 1

Evto 20 6 18 8 1

kK 8 17 1

Mos 16 6 8 8 MOSMOD M=0.99
MOS2 16 21 B 8 MOSMOD M=0.01
Rbreak 17 18 RBKMOD 1

Rin 6 8 1e9

Rvto 18 19 RVTOMOD 1
Sla 6 12 13 8 S1AMOD
sib 13 12 13 8 S1BMOD
S2a 6 15 14 13 S2AMOD
S2b 13 15 14 13 S2BMOD
Vbat 8 19 DC 1
LENDS
w0 M N DRAIN
i .
. Dpicop ) ) Ldrgin 2
Esg GD “:_ Rdrain  phreak
* Vo I ]
Evto i _|" e~ Mos2 anbody
GATE Ryt hd d “‘Nu H
o_NVLAN—O [ ule
Ol el
Ring Cin -
T . mf,‘u‘m. Lsource
WA—4—
W Sled 352 SOURCE
¥ OB v
Sib S2b
b Rvlo
Ch
Ga | T ®n "
Ega Eds TVbot

4-684




RFM15N05, RFMT5N06, RFP15N0S, RFP15N06

Spice Model (RFM15N06)

SUBCKTRFM15N06 2 1 3; rev01/07/91

*Nominal Temperature = 25°C

.MODEL MOSMOD NMOS (VTO=3.46 KP=3.09 IS=le-30 N=10 TOS=1 L=lu W=l)
Vio 21 6 .74

Rsource 8 7 RDSMOD 34.82e-3

Rdrain 5 16 RDSMOD 13.3e-3

.MODEL RDSMOD RES (TCI=6.5e-3 TC2=3.28e-5)

.MODEL RVTOMOD RES (TCI=-4.30e-3 TC2=-3.77e-6)

.MODEL. RVTOMOD2 RES (TCI=0 TC2=0)

Ebreak 11 7 17 18 102.35

.MODEL RBKMOD RES (TCi=8.336-1 TRS1=7.81e-4 TRS2=-9.28e-6)
.MODEL DBKMOD D (RS=3.83e~-1 TRS1=7.81e-4 TRS2=-0.28e-6)

.MODEL DBDMOD D (IS=8.16e-13 RS=1.54¢-2 TRS1=1.77e-3 TRS2=1.85e-5+CJ0=9.16e-10 TT=7e~8)
Cin 6 8 4.44e-10

Ca 12 8 9.14e-10

MODEL S1AMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-3.66 VOFF=-1.66)
.MODEL S1BMOD VSWITCH (RON=1e-5 ROFF=0.1 VON=-1.66 VOFF=-3.66)
MODEL DPLCAPMOD D (CJO=4.90e-10 [S=le-30 N=10}

Cb 12 14 5.81e-10

.MODEL S2AMOD VSWITCH (RON=le-5 ROFF=0.1 VON=3.07 VOFF=8.07)
.MODEL $2BMOD VSWITCH{RON=le-5 ROFF=0.1 VON=8.07 VOFF=3.07)
Rgate 9 20 20.43

Lgate 1 9 1.32¢-8

Ldrain 2 5 1.0e-10

Lsource 3 7 1.68e-8

Dbody 7 5 DBDMOD

Dbreak 5 11 DBKMOD

Dplcap 10 5 DPLCAPMOD

Eds 14 8 5 8 1

Egs 13 8 6 8 1

Esg 6 10 6 8 1

Evto 20 6 18 8 1

t 8 17 1

Mos 16 6 8 8 MOSMOD M=0.99

MOS2 16 21 8 8 MOSMOD M=0.01

Rbreak 17 18 RBKMOD 1

Rin 6 8 1e9

Rvio 18 19 RVTOMOD 1

Sla 6 12 13 8 S1AMOD

Sb 13 12 13 8 S18MOD

S2a 6 15 14 13 S2AMOD

82b 13 15 14 13 S2BMOD

Vbat 8 19 DC 1
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