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» Linear Transfer Characteristics
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Description

The IRFP150, IRFP151, IRFP152, and IRFP153 are Terminal Diagram
n-channel enhancement-mode silicon-gate power field-effect

transistors. IRFP150R, IRFP151R, IRFP152R, and IRFP153R N-CHANNEL ENHANCEMENT MODE
types are advanced power MOSFETs designed, tested, and
guaranteed to withstand a specified level of energy in the D

breakdown avalanche mode of operation. All of these power
MOSFETs are designed for applications such as switching
regulators, switching converters, motor drivers, relay drivers,
and drivers for high-power bipolar switching transistors G
requiring high speed and low gate-drive power. These types
can be operated directly from integrated circuits.

The IRFP types are supplied in the JEDEC TO-247 plastic s
package.

Absolute Maximum Ratings (Tg = +250C), Unless Otherwise Specified

IRFP150 IRFP151 IRFP152 IRFP1S3
IRFP150R IRFP151R IRFP152R IRFP153R UNITS

Drain-SourceVoltage{1) . .........ccoivin et Vps 100 60 100 60 v
Drain-Gate Voltage (RGg =20kQ) (1)................ VDGR 100 60 100 60 Vv
Continuous Drain Current
Te=+4259C .........ccoiunt 40 40 34 34 A
To=+100C...........ouves 26 26 22 22 A
Pulsed Drain Current(3) ......... 160 160 140 140 A
Gate-SourceVoltage ...........coiviiiiiiiiiii., +20 +20 +20 20 v
Maximum Power Dissipation
TE=4250C .ot 180 180 180 180 w
Linear Derating Factor........... 1.44 1.44 1.44 1.44 Ww/oC
Inductive Current, Clamped ....... 170 170 140 140 A
(See Figure 14, L = 100uH)
Single Pulse Avalanche Energy Rating(4).............. Egs* 150 150 150 150 mJ
Operating and Storage Junction .................. T,TsTG -55t0+150 -55t0+150 -55t0+150 ~55t0+150 oC
Temperature Range
Maximum Lead Temperature for Soldering ............... TL 300 300 300 300 °C
{0.063" (1.86mm) from case for 10s)
NOTES:
1.7y= +25°C to +1509C. 3. Repetitive Rating: Pulse width limited by max. junction temperature. See
2. Pulse Test: Pulse width < 300ps, Duly Cycle < 2%. Transient Thermal Impedance Curve (Figure 5).
4. Vpp = 10V, starting Ty = +250C, L = 170yH, Rgs = 500,
* R Sufix Types Only IPEAK = 40A. See Figure 15.
CAUTION: These devices are sensitive to elecirostalic discharge. Proper 1.C. handling procedures should be followed. File Number 231 8-1

Copyright ® Harris Corporation 1991
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IRFP150, IRFP151, IRFP152, IRFP153 IRFP150R, IRFP151R, IRFP152R, IRFP153R

Electrical Characteristics T¢ = +250C, Unless Otherwise Specified
LIMITS
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
Drain-Source Breakdown Voltage BVpss |VGs =0V, Ip =250pA
IRFP150/152, IRFP150R/152R 100 - - \'
IRFP151/153, IRFP151R/153R 60 - - Vv
Gate Threshold Voltage VGSaH) | VDS =Vas, Ip = 250pA 2.0 - 4.0 Vv
Gate-Source Leakage Forward Igss |Vas=20V - - 500 nA
Gate-Source Leakage Reverse Igss | VGs=-20V - - -500 nA
Zero Gate Voltage Drain Current Ipss Vps = Max Rating, vgg = OV - - 250
Vps = Max Rating x 0.8, Vgg = 0V, - - 1000 pA
Tc =+1250C
On-State Drain Current (Note 2) ID{ON) | VDS > ID(ON) X 'DS(ON) Max: VGS = 10V
IRFP150/151, IRFP150R/151R 40 - - A
IRFP152/153, IRFP152R/153R 34 - - A
Static Drain-Source On-State DS(ON) | VGs =10V,Ip = 22A
Resistance (Note 2)
IRFP150/151, IRFP150R/151R - 0.045 0.055 1]
IRFP152/153, IRFP152R/153R - 0.06 0.08 0
Forward Transconductance (Note 2) Ofs Vps =2xVGS, Ip = 20A 13 20 - S(1)
Input Capacitance Ciss vVGes =0V, Vps = 25V,f=1.0MHz - 2000 - pF
Output Capacitance Coss See Figure 10 - 1000 - pF
Reverse Transfer Capacitance CRss - 350 - pF
Turn-On Delay Time taON) | VDD =50V, Ip = 40A, Rg = 6.801 - 15 24 ns
Rise Time 1 See Figure 16. (MOSFET switching times - 140 210 ns
- are essentially independent of operating
Turn-Oft Delay Time td(OFF) | temperature) - 60 89 ns
Fall Time 1 - 90 140 ns
Total Gate Charge Qg VGs = 10V,1p = 40A,Vpg = 0.8 Max - 70 110 nG
(Gate-Source + Gate-Drain) Rating. See Figure 17 for test circuit.
Gate-Source Charge Qgs (Gate charge is essentially independent of ~ 20 - nC
ting tem ture.
Gate-Drain (“Miller”) Charge Qgd operating temperature,) - 30 - nC
Internal Drain Inductance Lp Measured between Modified MOSFET - 5.0 - nH
the contact screw on | symbol showing the
header that is closer | internal device
to source and gate inductances.
pins and center of
center of die.
Internal Source Inductance Lg Measured from the - 125 - nH
source lead, 6mm
(0.25") from header
and source bonding
pad.
Junction-to-Case RoJc - - 070 | oC/w
Case-to-Sink Rocs | Mounting surface flat, smooth and greased - 0.1 - oc/w
Junction-to-Ambient RgJa | Free air operation - - 30 oC/wW
Source Draln Diode Ratings and Characteristics
Continuous Source Current s Modified MOSFET ? O - - 40 A
{Body Diode) symbol showing the
Puise Source Current Ism integral reverse — - - 170 A
(Body Diode) (Note 3) P-N junc. rectifier. G D_’z(
> S
Diode Forward Voltage (Note 2) Vsp Ty=+259C,Ig =40A,VGg =0V - - 25 \
Reverse Recovery Time tre TJ = +259C, Ig = 40A, dIg/dt = 100A/ps 88 - 530 ns
Reverse Recovered Charge AQRrR TJ=+259C, Ig = 40A, dig/dt = 100A/ps 0.41 - 2.5 uC
Forward Tum-on Time tON Intrinsic turn-on time is negligible. Turn-on - - - -
speed is substantially controlled by Lg + Lp.
NOTES: 1, Ty = +269C to +1509C 3. Repetitive Rating: Pulse width limited by max. 4. Vpp = 10V, Start Ty = +25°C, L = 170pH,
2, Pulse Test: Pulse width < 300ps, junction temperature. See Transient Thermal Rgs = 500, IpgaK = 40A (See Figure 15}
Duty Cycle < 2% Impedance Curve (Figure 5)
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FIGURE 2. TYPICAL TRANSFER CHARACTERISTICS
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FIGURE 5. MAXIMUM EFFECTIVE TRANSIENT THERMAL IMPEDANCE, JUNCTION-TO-CASE vs PULSE DURATION
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FIGURE 16. SWITCHING TIME TEST CIRCUIT
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FIGURE 17. GATE CHARGE TEST CIRCUIT
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