Standard Power MOSFETs

IRFP150, IRFP151, IRFP152, IRFP153

File Number 2318

Power MOS Field-Effect Transistors

N-Channel Enhancement-Mode

Power Field-Effect Transistors

34 Aand40 A, 60V -100V
roseem = 0.055 Q and 0.08 O

Features:

» SOA is power-dissipation limited
» Nanosecond switching speeds

m Linear transfer characteristics

m» High input impedance

u Majority carrier device

The IRFP150, IRFP151, IRFP152, and IRFP153 are n-channel
enhancement-mode silicon-gate power field-effect transis-
tors designed for applications such as switching regula-
tors, switching converters, motor drivers, relay drivers, and
drivers for high-power bipolar switching transistors requir-
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TERMINAL DIAGRAM

TERMINAL DESIGNATION

ing high speed and low gate-drive power. These types can /souncs
be operated directly from integrated circuits. L —
The IRFP-types are supplied in the JEDEC TO-247 plastic DRAIN : DRAIN
i :_——:5
package. (TAB) O !
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TOP VIEW \GA'I‘E
JEDEC TO-247
Absolute Maximum Ratings
Parameter IRFPIS0 TRFPIS1 IRFPI62 IRFPI53 Units
Vps Drain - Source Voltage ® 100 60 100 60 v
VDGR Drain - Gate Voltage (Rgg = 20 K®) © 100 60 100 60 v
Ip @ Tc = 25°C  Continuous Drain Current ® 40 A
ip @ T¢c = 100°C Continuous Drain Current 26 22 A
DM Pulsed Drain Current @ 160 140 A
\7 Gate - Source Voltage +20 v
Pp @ Tgc = 25°C Max. Power Dissipation 180 W
Linear Derating Factor 14 wrec
LM Inductive Current, Clamped 160 (See Fig. 14)| L = 00uH A
T Operating Junction and _
T:t Storage Temperature Range 55 w0 150 °c
Lead Temperature 300 {0.063 in. (1.6mm) from case for 10s) °C
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Standard Power MOSFETs

IRFP150, IRPF151, IRFP152, IRFP153

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

Parameter Type Min. Typ Max. | Units Test Conditions
BVpgg Drain - Source Breakdown Voltage IRFP150 100 _ - v Vgs = OV
IRFP152
IRFP151
60 — - \ Ip = 250 uA
TRFPIS3 D *
Vasith) Gate Threshold Voltage ALL 20 — 4.0 v Vps = Vgs: o = 250 wA
lggs  Gate-Source Leakage Forward AtL — — 500 nA Vgs = 20V
Igss  Gate-Source Leakage Reverse ALL — — -500 | nA Vgs = 20V
Ipss  Zero Gite Voltage Drain Current ALL — - 250 A Vps = Max. Rating, Vgg = OV
— — 1000 A Vps = Max. Rating x 0.8, Vgg = OV, Tg = 125°C
IDjory  On-State Drain Current @ ® IRFPIS0 | 4 _ _ A
RFPIS1 VDS > IDjon) X RDS(onimax. VGs = 10V
IRFP152 u _ _ A
IRFP153
Rpsion) Static Crain-Source On-State Resistance @ | IRFPI50 _ 0.045 | 0,085 Q
IRFP151 Vgs = 10V, ip = 22A
{IRFPIS2 | 1 o060 | 0080 | @
IRFP153
Ofs Forward Transconductance @ ALL 13 20 - S | Vps = 2 x Vs, Ips = 205
Ciss tnput Capacitance ALL — 2400 — pF Vgs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL — 1000 — pF See Fig. 10
Cres Reverse Transfer Capacitance ALL - 200 — pF
tdign)  Tum-On Delay Time ALL — 16 24 ns Vpp = B0V, Ip = 38A, R = 6.8Q, Rp = 1.30Q
1 Rise Time ALL — 140 20 ns See Fig. 16
tdioff) Turn-Off Delay Time ALL — 59 89 ns (MOSIFET switching times are essentially independent of
i Fall Time ALL = 92 | 140 | ns | operating temperature)
Total Gate Charge Vgs = 10V, Ip = 38A, Vpg = 0.8 Max. Rating.
Og {Gate-Source Plus Gate-Drain) ALL - 73 1o nC See Fig. 17 for test circuit. {Gate charge is essentially
Ogs Gate-Source Charge ALL - 18 27 nC | independent of ing )
Qgg Gate-Drain (“Miller””) Charge ALL - 27 41 nC
Lp Intemal Drain Inductance ALL - 5.0 - nH Measuwred from the drain Modified MOSFET symbot
lead, 6 mm (0.25 in.) from showing the internal device
package to center of die. inductances. y
Lg internal Source Inductance ALL - 13 - nH Measured from the source
lead, 6émm (0.25 in.) from
package to source bonding
pad.
S
Source-Drain Diode Ratings and Characteristics
Ig Continucus Source Current IRFP150 40 A Modified MOSFET symbo! showing the integral reverse
{Body Diode} JRFPI5T - - P-N junction rectifier.
IRFP152 _ _ 24 A )
IRFP153 :
t Puise Source Current IRFP150 E’i
SM |Body Diodel ® Rl N L
IRFP152 _ _ 140
tRFP153
Vsp __ Diode Forward Voltage @ ALL = - 25 Tc = 25°C, Ig = 41A, Vgg = OV
1y Reverse Recovery Time ALL 98 220 530 ns T) = 25°C, Ig = 38A, dighdt = 100Ajus
Qpr Reverse Recovered Charge ALL 0.41 0.97 25 puC Ty = 25°C, Ip = 3BA, dighdt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.
Thermal Resistance
Rihgc  Junction-to-Case ALL — — 0.70 | °Cc/W
Riheg  Caseto-Sink ALL — 010 — °C/W | Mounting surface flat, smooth, and greased.
Rthga  Junction-to-Ambient ALL - — 40 1 °C/W | Typical socket mount
Mounting Torque ALL - - 10 [in.#Ibs.| Standard 6-32 screw

® Ty = 25°C to 150°C.

® Ip current limited by pin diameter

@ Repetitive Rating: Puise width limited by

max. junction temperature. See Transient

Thermal Impedance Curve {Fig. 5.

@ @ Vgg = 25V, Tj = 25°C,
L = 100 uH, RG = 250

@ Pulse Test: Pulse width < 300us,
Duty Cycle < 2%.
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Standard Power MOSFETs
IRFP150, IRFP151, IRFP152, IRFP153
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Fig. 1 — Typical Output Characteristics
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Fig. 3 - Typical Saturation Characteristics
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Fig. 2 — Typical Transfer Characteristics
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Fig. 4 — Maximum Safe Operating Area
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Fig.5 — Maximum Effective Transient Thermal Impedance, Junction to Case Vs. Pulse Duration
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Standard Power MOSFETs
IRFP150, IRFP151, IRFP152, IRFP153
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Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Standard Power MOSFETs
IRFP150, IRFP151, IRFP152, IRFP153
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Fig. 16 — Switching Time Test Circuit Fig. 17 — Gate Charge Test Circuit
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