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Features

« Advanced Process Technology

« Key Parameters Optimized for PDP Sustain,
Energy Recovery and Pass Switch Applications

e Low Epy se Rating to Reduce Power
Dissipation in PDP Sustain, Energy Recovery
and Pass Switch Applications

e Low Qg for Fast Response

« High Repetitive Peak Current Capability for
Reliable Operation

« Short Fall & Rise Times for Fast Switching

«150°C Operating Junction Temperature for
Improved Ruggedness

« Repetitive Avalanche Capability for Robustness
and Reliability

Description

PD-97201B

IRFI4229PbF

Key Parameters

Vps max 250 v

Vbs (avalanche) tYP- 300 \Y

Rosion) typ. @ 10V 38 mQ

Irp max @ Tg= 100°C 32 A

T, max 150 °C
D D

W

D
G
v TO-220AB Full-Pak
G D S
Gate Drain Source

This HEXFET® Power MOSFET is specifically designed for Sustain; Energy Recovery & Pass switch
applications in Plasma Display Panels. This MOSFET utilizes the latest processing techniques to achieve
low on-resistance per silicon area and low Epy_sg rating. Additional features of this MOSFET are 150°C
operating junction temperature and high repetitive peak current capability. These features combine to
make this MOSFET a highly efficient, robust and reliable device for PDP driving applications.

Absolute Maximum Ratings

Parameter Max. Units
Vas Gate-to-Source Voltage +30 \Y
Ip @ Tc=25°C Continuous Drain Current, Vgg @ 10V 19 A
Ip @ T =100°C Continuous Drain Current, Vgg @ 10V 12
lom Pulsed Drain Current ® 72
lgp @ Tg = 100°C Repetitive Peak Current ® 32
P, @T; =25°C Power Dissipation 46 w
Pp @T; =100°C Power Dissipation 18
Linear Derating Factor 0.37 W/°C
T, Operating Junction and -40 to + 150 °C
Tste Storage Temperature Range
Soldering Temperature for 10 seconds 300
Mounting Torque, 6-32 or M3 Screw 10lb+in (1.1N-m) N
Thermal Resistance
Parameter Typ. Max. Units
Resc Junction-to-Case ® _ 2.73 °C/W
Reua Junction-to-Ambient @ — 65
Notes ® through ® are on page 8
www.irf.com 1
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Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
BVpss Drain-to-Source Breakdown Voltage 250 | — | — V  |Vgs =0V, Ip =250pA
ABVpsg/AT, Breakdown Voltage Temp. Coefficient | — | 340 | — |mV/°C|Reference to 25°C, Ip = TmA
Rbs(on) Static Drain-to-Source On-Resistance | — | 38 46 | mQ |Vas=10V,Ip=11A®
Vasn) Gate Threshold Voltage 30| — | 5.0 V  |Vbs = Vs Ip = 250pA
AVistny/AT, Gate Threshold Voltage Coefficient —_— -12 — | mV/°C
Ibss Drain-to-Source Leakage Current — | — | 20 pA [Vbs =250V, Vgs = 0V
— | — | 200 Vps =250V, Vgs =0V, T; = 125°C
lass Gate-to-Source Forward Leakage — | — | 100 | nA [Vgs=20V
Gate-to-Source Reverse Leakage — | — | -100 Vas = -20V
Oss Forward Transconductance 26 | — | — S |Vps=25V,Ip=11A
Qq Total Gate Charge — | 73 110 | nC |Vpp=125V,Ip =11A, Vgs = 10V®
Qgq Gate-to-Drain Charge —_ 24 —_
t(on) Turn-On Delay Time — | 18 | — Vbp =125V, Vgs =10V @
t, Rise Time — | 17 [ — | ns [lb=11A
taof) Turn-Off Delay Time — | 32 | — Rg =2.4Q
t Fall Time — 13 — See Fig. 22
tst Shoot Through Blocking Time 100 | — | — | ns |Vbp=200V, Vgs =15V, Rg=5.1Q
L = 220nH, C= 0.3pF, Vgs = 15V
EpuLse Energy per Pulse OO\ pd |Vps =200V, Rg=5.1Q, T,=25°C
L = 220nH, C= 0.3pF, Vgs = 15V
3R Vps = 200V, Rg=5.1Q, T, =100°C
Ciss Input Capacitance — | 4480 — Vgs = 0V
Coss Output Capacitance — | 400 | — | pF |Vbs=25V
Crss Reverse Transfer Capacitance — | 100 | — f = 1.0MHz,
Coss eff. Effective Output Capacitance — | 270 | — Vgs = 0V, Vpg = 0V to 200V
Lp Internal Drain Inductance —_— 4.5 — Between lead, b
nH |6mm (0.25in.) @\
Lg Internal Source Inductance — | 75 — from package : /
and center of die contact °
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy®@ - 110 mJ
Ear Repetitive Avalanche Energy @ — 4.6 mJ
Vps(avalanche) Repetitive Avalanche Voltage © 300 — \Y
las Avalanche Current @ —_— 11 A
Diode Characteristics
Parameter Min. | Typ. | Max. | Units Conditions
Is @ Tc =25°C |Continuous Source Current | — 18 MOSFET symbol o
(Body Diode) A |showing the
Ism Pulsed Source Current — | — 72 integral reverse g
(Body Diode) @ p-n junction diode. s
Vep Diode Forward Voltage — | — | 13 V |Ty=25°C, ls=11A, Vg5 =0V ®
ty Reverse Recovery Time — | 120 | 180 | ns |T,=25°C, lg=11A, Vpp =50V
Q Reverse Recovery Charge — | 540 | 810 nC |di/dt = 100A/us ®
2 www.irf.com
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Fig 2. Typical Output Characteristics
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Fig 9. Typical Capacitance vs.Drain-to-Source Voltage Fig 10. Typical Gate Charge vs.Gate-to-Source Voltage

20 1000 T
18 P OPERATION IN THIS AREA
N LIMITED BY Ri)a(on)
16 ™~ < 100 = £e
N = =¥ :
—_ N S Y
< 14 g ’ s 3 100psec
= = s 8 %
[} 12 O 10 N -
= [0} Y 3
5 S $+ ¥ h
o 10 5 . 5
.% \ D Yo s[Imsec Y
a 8 \\ E 1 10msec=z
o 6 g 3
\ (] !
4 \ 6 01 ) 1c=25C =
5 Ti=150°C =
Single Pulse * :
0 0.01 i =
25 50 75 100 125 150 1 10 100 1000
Tc , Case Temperature (°C) Vpg Drain-to-Source Voltage (V)
Fig 11. Maximum Drain Current vs. Case Temperature Fig 12. Maximum Safe Operating Area

4 www.irf.com



International

IGR Rectifier

& 200 450
€ Ip=11A )

5 180 D 1 E 400
e 160 5

_g g 350
3 140 D

o 2 300
§ 120 g

o T,=125°C 5 250
g 100 2

o) 200
? g \ ig’

[e]

e & 150
§ \ T]=25°C s

S 4 S 100
;E -

S 20 @ 50
3 &

i 0 0

5 6 7 8 9 10

Fig 13. On-Resistance vs. Gate Voltage

VGS, Gate -to -Source Voltage (V)

5.0 60
N

S N
= 50
g A 2
s AN <
o N I
> 4.0 AN o 40
3 5
S Ip = 250pA \ 3
o A $ 30
l——
o N\ 2
& 30 N = 20
= &
£ \ o
8 \ 10
>

2.0 0

75 50 25 0 25 50 75 100 125 150

Fig 15. Threshold Voltage vs. Temperature

Ty, Temperature ( °C)

IRFI4229PbF

25

l\ Ip
\ TOP 2.3A
27A
\ BOTTOM 11A
\
1\
\\\
N
—
\\ $
)
\}
50 75 100 125 150

Starting T j , Junction Temperature (°C)
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Circuit Layout Considerations
e Low Stray Inductance
e Ground Plane
e Low Leakage Inductance
Current Transformer
.1
AA'A%

o

dildt controlled by Rg Vbp

Driver same type as D.U.T.

D.U.T. - Device Under Test

|sp controlled by Duty Factor "D" T.

@

@

Reverse
Recovery
Current

®

@

International

IR Rectifier
Driver Gate Drive
. L PW.
pwferiod D = Period
T *
V=10V
C '
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D.U.T. Igp Waveform (
Body Diode Forward \/
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D.U.T. Vpg Waveform

Diode Recovery —
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Re-Applied -| —
Body Diode
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e —
lsp
'
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*Vgg = 5V for Logic Level Devices

Fig 18. Diode Reverse Recovery Test Circuit for N-Channel HEXFET® Power MOSFETs

Fig 19a. Unclamped Inductive Test Circuit
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Fig 20b. Gate Charge Waveform
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TO-220AB Full-Pak Package Outline (Dimensions are shown in millimeters (inches))

AT NOTES:
A=A 1.0 DIMENSIONING AND TOLERANCING PER ASME Y14.5 M- 1994,
o 20 DMENSIONS ARE SHOWN IN MILLMETERS [INCHES].
L7 30 LEAD DIMENSION AND FINISH UNCONTROLLED IN L1.
| 40 DMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED
0.005" (0.127) PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTERMOST
! EXTREMES OF THE PLASTIC BODY.
A DIMENSION bl APPLY TO BASE METAL ONLY.
‘ 80 STEP OPTIONAL ON PLASTIC BODY DEFINED BY DIMENSIONS u & v.
o v 7.0 CONTROLUNG DIMENSION : INCHES.
I
e |
I
a4 ] D ‘
I B J» I
b éi 3 \ L J U DIMENSIONS
‘ ‘ ‘ i i ‘ syMBoL|  MILLMETERS INCHES
L ! ! J ! NIN. MAX, MIN. MAX NOTES LEAD ASSIGNMENTS
744?: ! Vv \ A 4.57 4.83 0.180 0.190
‘ ‘ ‘ Al 267 2.85 0101 | 0114 HEXEET
‘ A2 2.51 2.85 0.009 0112
1 L b | 0622 0.89 0024 | 0035 1.- GATE
‘ ‘ ; bl 0.622 0838 0.024 0033 5 2.— DRAIN
AAHA b2 | 1229 | 1400 0.048 | 0056 3.~ SOURCE
! ! b3 1.229 1.400 0.048 0.055
W | ¢ | 0440 | 0629 0017 | 0025
! b3 »} L ol | a44p | DsBe 0017 0023 CBTs, CoPACK
~ oy ¢ D | 866 9.80 0341 | 0386 4 1~ GATE
e A2 — a1 15.80 16.12 a.622 0.635 2.— COLLECTOR
-— b d2 13.97 14.22 0,550 0.560 3.— EMITTER
d3 12.30 1292 0484 0.509
b2 —=| = =loo a4 | 864 9.91 0340 | 0,390
NOT CONCAVE E 10.36 1063 0408 0419 4
e 2.54 BSC 0.100 BSC
L 13.20 13.73 0.520 0.541
e | oado 3.50 0i22 | 0138 3
— () — PIN MARK n 6.05 6.15 0.238 0.242
o | 305 345 0420 | 0136
D LE u 2.40 2.50 0094 | 0.09 6
. v 0.40 0.50 0.016 | 0.020 6
i — e | o | oge | o
T of 45 45
a
| 1
o
SECTION B-B
W 4% 4 # #} 886-3-5753170
JH: 45 O WL (i) 86-21-34970699
P4 7 ML (3 4) 86-755-83298787
wvitw AV Http://www. 100y. com. tw
EXAMPLE: THIS IS AN IRFI840G
WITH ASSEMBLY O PART NUMBEN
LQICORES432 INTERNATIONAL .
ASSEMBLED ON WW 24, 2001 RECTIFIER — IRFIS40G 1
IN THE ASSEMBLY LINE 'K" LOGO TR 124 N~
/, s\ DATE CODE
) ) N ASSEMBLY YEAR 1 = 2001
Note: "P" in assembly line position LOT CODE WEEK 24
indicates "Lead-Free" LINE K

TO-220AB Full-Pak packages are not recommended for Surface Mount Application.
Notes:

@ Repetitive rating; pulse width limited by max. junction temperature.

@ Starting Ty= 25°C, L =1.9mH, RG =25Q, Iag= 11A.

® Pulse width < 400ps; duty cycle < 2%.

® Rgis measured at T, of approximately 90°C.

® Half sine wave with duty cycle = 0.25, ton=1psec.

Note: For the most current drawing please refer to IR website at: http://www.irf.com/package/

Data and specifications subject to change without notice.
This product has been designed and qualified for the Industrial market.
Qualification Standards can be found on IR’s Web site.
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IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903
Visit us at www.irf.com for sales contact information. 03/08
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