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IRFR9220TRPBF

P-channel Enhancement Mode Power MOSFET

Features

« VDS=-200V, ID= -3.6A
RDS(ON) < 0.10Q @ VGS = -10V
RDS(ON) <0.12Q @ VGS = -4.5V

TO-252-2L Top View

D

General Features

@® Advanced Trench Technology

@® Provide Excellent RDS(ON) and Low Gate
Charge

@® Lead Free and Green Available

100% UIS TESTED!
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Pin Assignment

Schematic Diagram

ABSOLUTE MAXIMUM RATINGS (T: = 25 °C, unless otherwise noted)
PARAMETER SYMBOL LIMIT UNIT
Drain-Source Voltage Vbs -200 Y
Gate-Source Voltage Vas +20

. . Tc=25°C -3.6
Continuous Drain Current Vgsat-10V Ip

Tc=100°C -2.5 A

Pulsed Drain Current 2 lom -15
Linear Derating Factor 0.59 W/
Linear Derating Factor (PCB mount) © 0.025
Single Pulse Avalanche Energy ° Eas 500 mJ
Avalanche Current @ Iar -6.4 A
Repetitive Avalanche Energy @ Ear 7.4 mJ
Maximum Power Dissipation Tc=25°C p 74 W
Maximum Power Dissipation (PCB mount) © Ta=25°C b 3.0
Peak Diode Recovery dV/dt © dV/dt -5.0 V/ns
Operating Junction and Storage Temperature Range Ty, Tstg -55to +150 oc
Soldering Recommendations (Peak temperature) 9 | for10s 300

Notes

1.6 mm from case.

PQoop

Vpp =-50V, starting T, = 25 °C,
Iy < -6.5 A, dl/dt < 120 A/, Vg < Vos, Ty < 150 °C

When mounted on 1" square PCB (FR-4 or G-10 material).

Repetitive rating; pulse width limited by maximum Junctlon temperature (see fig.
L =17 mH, Ry =25 Q, Ias = -6.5 A (see fig. 12).
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IRFR9220TRPBF
THERMAL RESISTANCE RATINGS
PARAMETER SYMBOL TYP. MAX. UNIT
Maximum Junction-to-Ambient Rihaa - 62
Maximum Junction-to-Ambient o
(PCB mount) @ Rinua ) 40 W
Maximum Junction-to-Case (Drain) Ringc - 1.7

Note

a. When mounted on 1" square PCB (FR-4 or G-10 material).

SPECIFICATIONS (T, = 25 °C, unless otherwise noted)
PARAMETER SYMBOL I TEST CONDITIONS MIN. TYP. I MAX. | UNIT
Static
Drain-Source Breakdown Voltage Vps Vgs =0, Ip =-250 pA -200 - - \'
Vps Temperature Coefficient AVps/Ty Reference to 25 °C, Ip = -1 mA - -0.24 - V/°C
Gate-Source Threshold Voltage Vasith) Vps = Vas, Ip = -250 pA -2.0 - -4.0 \Y
Gate-Source Leakage lgss Vgs=+x20V - - +100 nA
. Vps=-200V,Vgs=0V - - -100
Zero Gate Voltage Drain Current Ipss pA
Vps=-160V,Vgs=0V, Ty=125°C - - -500
Drain-Source On-State Resistance Rbsion) Vgs=-10V Ip=-3.0Ab - 1.00 - Q
Forward Transconductance Ofs Vps=-50V, Ip=-3.0Ab 2.8 - - S
Dynamic
Input Capacitance Ciss Vas =0V, - 700 -
Output Capacitance Coss Vps =-25V, - 200 - pF
Reverse Transfer Capacitance Crss f=1.0 MHz, see fig. 5 - 40 -
Total Gate Charge Qq - - 29
- _ Ip=-3.5A,V pg=-160V, N N
Gate-Source Charge Qgs Vgs=-10V see fig. 6 and 13D 5.4 nC
Gate-Drain Charge Qqd - - 15
Turn-On Delay Time td(on) - 12 -
Rise Time t, Vpp = -100V, Ip = -3.5A, - 27 - ns
Turn-Off Delay Time ta(oft Rg=12Q, Rp=15Q, see fig. 10® - 28 -
Fall Time 1 - 24 -
Internal Drain Inductance L Between lead, ] - 4.5 -
D 6 mm (0.25") from .
package and center of a nH
Internal Source Inductance Ls die contact - 7.5 -
Gate Input Resistance Ry f =1 MHz, open drain 0.6 - 3.7 Q
Drain-Source Body Diode Characteristics
Continuous Source-Drain Diode Current Is MOSFET symbol 0 - - -6.5
showing the
integral reverse a A
Pulsed Diode Forward Current 2 Ism p - n junction diode . - - -26
Body Diode Voltage Vsp T;=25°C,lg=-3.5A,Vgs=0VP - - -6.5 \Y
Body Diode Reverse Recovery Time e - 200 300 ns
- Ty =25 °C, Ir = -3.5A, dl/dt = 100 A/us °
Body Diode Reverse Recovery Charge Qy - 1.9 2.9 puC
Forward Turn-On Time ton Intrinsic turn-on time is negligible (turn-on is dominated by Lg and Lp)

Notes

a. Repetitive rating; pulse width limited by maximum junction temperature (see fig. 11).

b. Pulse width <300 ps; duty cycle <2 %.
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IRFR9220TRPBF
TYPICAL CHARACTERISTICS (25 °C, unless otherwise noted)
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Fig. 1 - Typical Output Characteristics, T¢c = 25 °C
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Fig. 2 - Typical Output Characteristics, T¢ = 150 °C
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Fig. 3 - Typical Transfer Characteristics

Fig. 4 - Normalized On-Resistance vs. Temperature
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Fig. 5 - Typical Capacitance vs. Drain-to-Source Voltage
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Fig. 6 - Typical Gate Charge vs. Gate-to-Source Voltage
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Fig. 7 - Typical Source-Drain Diode Forward Voltage

Fig. 9 - Maximum Drain Current vs. Case Temperature

RD
3 [ —====x3
105 Operation in this area limited Vos
bY Rpson)
2 L | I!/II | DUT
= y\ DUT.
< 102 4
- 5 / LV
E’ %—7::::' +7DD
= 2
jm}
&) 10 I}-10v
c Pulse width < 1 us
®© 5 Duty factor < 0.1 %
[a) 5 4 I
- 7 =
—ID 1 4 Fig. 10a - Switching Time Test Circuit
5 Tc=25°C
» £ T,=150°C ; ; ‘ ¢
’ Single Pulse don)  'r dioff) U
04 - g VGS r_.r_.: D‘—'r—'l
012 5 1 % %402 %4022 5408 10% — V! i/ A
I I I
9108508 - Vpg, Drain-to-Source Voltage (V) 1 1 1
I I I
I I I
Fig. 8 - Maximum Safe Operating Area ) i i
90 % / /
VAN /-
Fig. 10b - Switching Time Waveforms
10
o
2
N
Q 1 |D = 0.5 ===t
(9]
5
Q ;0.2 = p_ ¥
8 0.1 =t Lt DM
& .
= ——--'/
g o1 pR® = RN
_GC-) 002;7%= i— — 11 tz—}
= 0.01 Single Pulse Notes:
'/' (Thermal Response) 1. Duty Factor, D = t,/t,
| | | || ||| 2. Peaij:PDszthJC+TC
102
105 104 103 0.1 1 10
91085_11 ty, Rectangular Pulse Duration (s)

Fig. 11 - Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig. 12a - Unclamped Inductive Test Circuit Fig. 13a - Basic Gate Charge Waveform
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Fig. 12b - Unclamped Inductive Waveforms Current sampling resistors

Fig. 13b - Gate Charge Test Circuit
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Fig. 12c - Maximum Avalanche Energy vs. Drain Current
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Peak Diode Recovery dV/dt Test Circuit

D.U.T.

S Circuit layout considerations
] « Low stray inductance
A ® - Ground plane
+ Low leakage inductance
current transformer
._<_
4
2 |
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- dV/dt controlled by Ry +
- Igp controlled by duty factor “D” — Voo
«D.U.T. - device under test -

Note
« Compliment N-Channel of D.U.T. for driver

@ Driver gate drive
Period D= PW
Period

P.Wr——

Vgg=-10V2

(( '
))

@ |D.U.T. Igp waveform
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Reverse

recovery Body diode forward
current | current et

® [D.U.T. Vpg waveform
Diode recovery —
dvidt > O\ f
YDD
Re-applied | 7 (C e
voltage ) ))
Body diode forward drop
@ |Inductor current

~ 55—

Isp
]

Ripple <5 %

Note
a. Vgg = - 5V for logic level and - 3 V drive devices

Fig. 14 - For P-Channel
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