SMD Type MOSFET

P-Channel MOSFET
IRFR9024N
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B Absolute Maximum Ratings
Parameter Symbol Rating Unit
Drain-Source Voltage VDs -55 v
Gate-Source Voltage VaGs +20
Tc=25°C -11
Continuous Drain Current, Ves @ -10V ID
Tc=100°C -8 A
Pulsed Drain Current ' IDm -44
Single Pulse Avalanche Energy Eas 62 mJ
Avalanche Current ' IAR -6.6 A
Repetitive Avalanche Energy " EAR 3.8 mJ
Peak Diode Recovery dv/dt dv/dt -10 Vins
Power Dissipation Tc=25°C PD 38 w
Thermal Resistance.Junction- to-Ambient (PCB mount *4) R 50
thJA
Thermal Resistance.Junction- to-Ambient 110 CTIW
Thermal Resistance.Junction- to-Case RthJC 3.3
Junction Temperature Ty 150
T
Junction Storage Temperature Range Tstg -55 to 150

Notes:

*1. Repetitive rating; pulse width limited by max. junction temperature. ( See fig. 11)
*2. Starting Ty =25C, L =2.8mH, R =25Q, |as = -6.6A. (See Figure 12)

*3. Isb <-6.6A, di/dt <240A/us, VDD< V(BR)DSS, TJ <150°C

*4 When mounted on 1" square PCB (FR-4 Material ) .
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SMD Type MOSFET

P-Channel MOSFET
IRFR9024N

B Electrical Characteristics (Ts = 25°C, unless otherwise noted)

Parameter Symbol Test Conditions Min | Typ | Max | Unit

Drain-Source Breakdown Voltage VDss ID=-250pA, VGs=0V -55 \%
VDs=-55V, VGs=0V -25

Zero Gate Voltage Drain Current IDss pA
Vbps=-44V, VGs=0V, TJ=150"C -250

Gate-Body Leakage Current Igss VDs=0V, Ves=120V +100 [ nA

Gate Threshold Voltage VGs(th) VDs=VGs, ID=-250pA -2 -4 \%

Static Drain-Source On-Resistance RDs(on) VGs=-10V, Ib=-6.6A 5 0.175 Q

Forward Transconductance gfs VDs=-25V, ID=-7.2A 25 S

Input Capacitance Ciss 350

. VGs=0V, Vbs=-25V, f=1MHz

Output Capacitance Coss See Fig. 5 170 pF

Reverse Transfer Capacitance Crss 92

Total Gate Charge Qg 19

Gate S ch Q VGs=-10V, VDs=-44V, Ib=-7.2A 5.1 nC

ate Source Charge . .
9 % | seeFig.6and 13

Gate Drain Charge Qgd 10

Turn-On Delay Time td(on) 13

Turn-On Rise Time tr VDD=-28V,ID = - 7.2 A, 55
RG = 240,Rp=3.7Q, ns

Turn-Off Delay Time td(off) See Fig. 10 *5 23

Turn-Off Fall Time t 37

D

Internal Drain Inductance LD 4.5
Between lead and > nH
center of die contact ¢

Internal Source Inductance Ls 7.5

Body Diode Reverse Recovery Time trr . 47 71 ns
IF=-7.2A, di/dt=100A/us °

Body Diode Reverse Recovery Charge Qrr 84 130 nC

D

Body Diode Continuous Source Current Is MOSFET symbol -1
showing the A
integral reverse e

Maximum Body Diode Pulsed Current Ism p-n junction diode. s --44

Diode Forward Voltage Vsb Is=-7.2A,Vaes=0V ° -1.6 \Y

Forward Turn-On Time ton Intrinsic turn-on time is negligible (turn-on is dominated by Ls+LD)

Notes:

*5. Pulse width <300ps; duty cycle<2%.
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SMD Type MOSFET

P-Channel MOSFET
IRFR9024N

B Typical Characterisitics
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Fig 1. Typical Output Characteristics
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Fig 3. Typical Transfer Characteristics
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Fig 2. Typical Output Characteristics
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Fig 4. Normalized On-Resistance
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SMD Type MOSFET

P-Channel MOSFET
IRFR9024N
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Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
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Fig 7. Typical Source-Drain Diode

Forward Voltage Fig 8. Maximum Safe Operating Area
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SMD Type MOSFET

P-Channel MOSFET
IRFR9024N
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Fig 9. Maximum Drain Current Vs.
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Fig 10b. Switching Time Waveforms
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Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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SMD Type MOSFET

P-Channel MOSFET
IRFR9024N
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Fig 12b. Unclamped Inductive Waveforms
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Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Test Circuit
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SMD Type MOSFET

P-Channel MOSFET
IRFR9024N

Peak Diode Recovery dv/dt Test Circuit

+ Circuit Layout Considerations
e Low Stray Inductance

D.U.T* X
m}' e Ground Plane

e Low Leakage Inductance
Current Transformer
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e Isp controlled by Duty Factor "D" T Voo
e D.U.T. - Device Under Test

* Reverse Polarity of D.U.T for P-Channel
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***\gs = 5.0V for Logic Level and 3V Drive Devices

Fig 14. For P-Channel MOSFET
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