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Features

« Advanced Process Technology Key Parameters

« Key Parameters Optimized for PDP Sustain, Vps Mmax 200 v
Energy Recovery and Pass Switch Applications Vbs (avalanche) tYP- 240 \

. LQW.EPL'”_SE. Rating to Re.duce Power Rosion) typ. @ 10V 22 me
Dissipation in PDP Su.stalln, Energy Recovery lnp Max @ Tg= 100°C 130 A
and Pass Switch Applications .

« Low Qg for Fast Response T, max 175 C

« High Repetitive Peak Current Capability for R 5 D
Reliable Operation

« Short Fall & Rise Times for Fast Switching |_ o I,

«175°C Operating Junction Temperature for 7% Y DS AN

:j WS
Improved Ruggedness G G 'GD
« Repetitive Avalanche Capability for D2Pak o
- a TO-262
Robustness and Reliability s IRFS4227PbF  IRFSL4227PbF
G D S
Gate Drain Source

Description

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 persilicon areaand low Epy sg rating. Additional features of this MOSFET are
175°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 62
Ip @ T =100°C Continuous Drain Current, Vgg @ 10V 44 A
lom Pulsed Drain Current ® 260
lrp @ T =100°C Repetitive Peak Current ® 130
Pp @T; =25°C Power Dissipation 330 W
P, @T; =100°C Power Dissipation 190
Linear Derating Factor 22 W/°C
T, Operating Junction and -40 to + 175
Tsta Storage Temperature Range °C
Soldering Temperature for 10 seconds 300
Mounting Torque, 6-32 or M3 Screw 10Ibf-in (1.1N-m) N
Thermal Resistance
Parameter Typ. Max. Units
Rosc Junction-to-Case ® —_ 0.45*
Reoua Junction-to-Ambient (PCB Mounted) D?Pak ® S 40

* Rgyc (end of life) for D2Pak and TO-262 = 0.65°C/W. This is the maximum measured value after 1000 temperature
cycles from -55 to 150°C and is accounted for by the physical wearout of the die attach medium.
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Electrical Characteristics @ T; = 25°C (unless otherwise specified)

International
TGR Rectifier

Parameter Min. | Typ. | Max. | Units Conditions
BVpss Drain-to-Source Breakdown Voltage 200 | — | — V |Vgs =0V, Ip =250pA
ABVpgg/AT, Breakdown Voltage Temp. Coefficient | — | 170 | — |mV/°C|Reference to 25°C, Ip = 1mA
Rbs(on) Static Drain-to-Source On-Resistance | — | 22 26 | mQ [Vas=10V,Ip=46A G
Vasn) Gate Threshold Voltage 30| — | 50 V  |Vps = Vgs, Ip =250pA
AVasin/AT, Gate Threshold Voltage Coefficient — | 13 | — |mV/°C
Ipss Drain-to-Source Leakage Current — | — 20 A [Vps =200V, Vgs =0V
— | — | 200 pA |Vps =200V, Vgg =0V, T, = 125°C
lgss Gate-to-Source Forward Leakage — | — | 100 nA |Vgs =20V
Gate-to-Source Reverse Leakage — | — | -100 Vs = -20V
Ots Forward Transconductance 49 [ — | — S [Vos=25V, Iy =46A
Q, Total Gate Charge — | 70 98 | nC [Vop=100V, Iy =46A, Vg5 =10VO
Qgq Gate-to-Drain Charge — | 23 | —
ta(on) Turn-On Delay Time S 33 S Vpp = 100V, Vgg =10V @
t, Rise Time — | 20 | — | ns |lp=46A
Loty Turn-Off Delay Time —_— 21 —_— Rg =2.5Q
t; Fall Time — 31 —_— See Fig. 22
tet Shoot Through Blocking Time 100 | — | — ns |Vpp= 160V, Vgs = 15V, Rg=4.7Q
L = 220nH, C= 0.4pF, Vgg = 15V
EpuLse Energy per Pulse — |0 — pud |Vps =160V, Rg=4.7Q, T,;=25°C
L = 220nH, C= 0.4pF, Vgg = 15V
— | 0 — Vps = 160V, Rg=4.7Q, T, =100°C
Ciss Input Capacitance — | 4600 [ — Ves =0V
Coss Output Capacitance — | 460 | — | pF [Vbs=25V
Crss Reverse Transfer Capacitance —_— 91 _— f = 1.0MHz,
Coss eff. Effective Output Capacitance — | 360 [ — Vgs = 0V, Vpg = 0V to 160V
Lp Internal Drain Inductance —_— 4.5 —_— Between lead, b
nH |6mm (0.25in.) /%\
Ls Internal Source Inductance — | 75 — from package GA& /
and center of die contact s
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy® — 140 mJ
Ear Repetitive Avalanche Energy © — 46 mJ
Vps(avaianche) Repetitive Avalanche Voltage @ 240 —_— \Y,
las Avalanche Current @ —_— 37 A
Diode Characteristics
Parameter Min. | Typ. | Max. | Units Conditions
Is @ T¢ =25°C |Continuous Source Current 0 62 MOSFET symbol o
(Body Diode) A |showing the
Igm Pulsed Source Current | — | 260 integral reverse &
(Body Diode) @ p-n junction diode. s
Vsp Diode Forward Voltage — | — | 1.3 V [T,=25°C, Ig=46A,Vgs=0V ®
t, Reverse Recovery Time — | 100 | 150 | ns [T,=25°C, Ig=46A, Vpp =50V
Q, Reverse Recovery Charge —— | 430 | 640 nC |di/dt = 100A/us ®
2 www.irf.com
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Fig 1. Typical Output Characteristics
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Vpg, Drain-to-Source Voltage (V)

Fig 2. Typical Output Characteristics

4.0

3.0

2.0

0.0

1000

800

600

400

200

| 1

Ip =46A

—Vgg =10V
/
y
/
/
/’/
/'//

——//

-60 -40 -20 0 20 40 60 80 100 120 140 160 180

T, , Junction Temperature (°C)

Fig 4. Normalized On-Resistance vs. Temperature

|
L =220nH
C = Variable
| = 100°C /
== 25°C /
v .
/ »"
,/ _ 'oc-
4 ,4""
P - ="
130 140 150 160 170 180 190

Ip. Peak Drain Current (A)

Fig 6. Typical Epy s vs. Drain Current



IRFS/SL4227PbF

Energy per pulse (uJ)

C, Capacitance (pF)

Fig 9. Typical Capacitance vs.Drain-to-Source Voltage
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Circuit Layout Considerations
e Low Stray Inductance
e Ground Plane
e Low Leakage Inductance
Current Transformer

dildt controlled by Rg Vbp

Driver same type as D.U.T.

D.U.T. - Device Under Test

Isp controlled by Duty Factor "D" T-

@

@

Reverse
Recovery
Current

®

@

International
TGR Rectifier

Driver Gate Drive

PW- Period D=
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D.U.T. Igp Waveform (
Body Diode Forward \/
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di/dt /
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D.U.T. Vpg Waveform

Diode Recovery —
vt Y N\ f
YDD
Re-Applied -| —
Body Diode

_|+ Voltage

Forward Drop

e —
lsp
'

Inductor Current

Ripple < 5%

*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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D2Pak Package Outline (Dimensions are shown in millimeters (inches))

DETAIL A

NOTES:
1. DIMENSIONING AND TOLERANCING

PER ASME Y14.5M-1994

2. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].
3. DIMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED 0.127 [.0057]

PER SIDE. THESE DIMENSIONS AR

/A\DIVENSION b1 AND c1 APPLY TO

E MEASURED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY.
BASE METAL ONLY.

= j 5. CONTROLLING DIMENSION: INCH.
[ S
Y
J e E ¥ DIMENSIONS N
X D) B MILLIMETERS INCHES T
[BLOOULTE] (712000 O [ wac [ e | §
= A 4.06 4.83 .160 .190
Al 0.00 0.254 .000 .010
b | 051 | 099 || .020 | .039
bl | 051 | 089 || .020 | 035 | 4 LEAD ASSIGNMENTS
b2 | 114 | 1.78 || .045 | .070 .
c 0.38 0.74 .015 .029
c1| 038 | 058 || .015 | 023 | 4 HEXFET
c2 | 114 | 165 045 | .065 1— OATE
D 8.51 9.65 .335 .380 3 2, 4.— DRAIN
D1 6.86 270 3.— SOURCE
== E 9.65 10.67 .380 420 3
GAUGE PLANE%: | T ATING PLANE E1 6.22 245
e 2.54 BSC 100 BSC IGBTs. CoPACK
beraL H | 1461 | 15.88 || .575 | 625 - oare
ROTATED 90° L | 178 | 279 || .070 | .10 5 e COLLECTOR
seae e L 1.65 085 3— EMITTER
7 L2 | 127 | 1.78 || .050 | .070
/ L3 | 0.25BSC 010 BSC
14| 478 | 528 || 188 | .208
m 17.78 .700 DIODES
SECTON B8 mi | 8.89 .350 1 _ ANODE *
no| 1143 450 2, 4.~ CATHODE
o | 2.08 .082 3.~ ANODE
p | 3.81 150
|:| R | 051 | 071 || .020 | .028 * PART DEPENDENT.
L e 90" 93" 90" 93"
s
FOOT PRINT
SCALE 2:1
D-<Pak Part Marking Information
EXAMPLE: THIS IS AN IRF530S WITH
PART NUMBER
LOT CODE 8024 INTERNATIONAL — /
ASSEMBLED ON WY 02, 2000 RECTIFIER ~_seos g
IN THE ASSEMBLY LINE 'L' LOGO TOR 002l <
A 80 4 DATE CODE
Note: "P" in assembly line YEAR 0 = 2000
position indicates "Lead-Free' ASSEMBLY U
LOT CODE WEEK 02
LINE L
- PART NUMBER
INTERNATIONAL ~ ——— /
RECTIFIER ~J_Fssos 4
LoGo IORPOAS
P 80 o4 DATE CODE
P = DESIGNATES LEAD-FREE
ASSEMBLY U PRODUCT (OPTIONAL)
LOT CODE YEAR 0 = 2000
WEEK 02

A = ASSEMBLY SITE CODE

Note: For the most current drawing please refer to IR website at: http://www.irf.com/package/
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TO-262 Package Outline

Dimensions are shown in millimeters (inches)

(DATUM A)
NN A—p—]
e——p14] J
N T -
0
SEATING
D PLANE
12
cllle
L2 il 4\
gl 8 N\
| p—
:\\ l~—3x b2 e
—3X b Al f—
2% (et [@oro@TAanT= ]
LEAD TP r i
o1 /N
<7E14_A
SECTION A-A
PLATING BASE NETAL
bi.b3
7 ¢
c ?&\a c1A
L

L(bwa\

SECTION B-B & C-C
SCALE: NONE

TO-262 Part Marking Intormation

EXAMPLE: THISIS AN IRL3103L
LOT CODE 1789
ASSEMBLED ON WW 19, 1997
IN THE ASSEMBLY LINE 'C"

NOTES:

IRFS/SL4227FbF

1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M-1994

2. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].

AD\MENS\ON D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED
0.127 [.005"] PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST
EXTREMES OF THE PLASTIC BODY.

THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSION E, L1, D1 & E1.

AD\MENS\ON b1 AND c1 APPLY TO BASE METAL ONLY.

6. CONTROLLING DIMENSION: INCH.

7.— OUTLINE CONFORM TO JEDEC TO-262 EXCEPT Al(max.), b(min.) AND D1(min.)
WHERE DIMENSIONS DERIVED THE ACTUAL PACKAGE OUTLINE.

s
¥ DIMENSIONS N
M 0
B | MILLIMETERS INCHES 7
0 £
ol MING | MAX || MIN. MAX | S
A | 406 | 483 || 160 | 190
At | 203 | 302 || .080 | .119
b | 051 | 099 || .020 | .039
b1 | 051 | 089 || 020 | .035 | 5
LEAD ASSIGNMENTS
b2 | 114 | 1.78 || .045 | 070
b3 | 114 | 1.73 || 045 | 088 | 5
c | 038 | 0.74 || 015 | 029 HEXFET
ol | 0.38 | 058 || 015 | .023 | 5 1.— GATE
c2| 114 | 165 || 045 | .065 2.— DRAN
D | 838 | 965 || .330 | .380 | 3 3.~ SOURCE
4.— DRAN
D1 | 6.86 - 270 - 4
E | 965 | 1067 || 380 | 420 | 3,4
B1] 622 | - 245 4 IGBTs. CoPACK
e | 254 BSC 100 BSC
1.— GATE
L | 1346 [ 1410 || 530 | .555 5 COLLECTOR
L1 - 165 - 065 | 4 . EMITIER
2| 356 | 371 || 140 | 146 4.~ COLLECTOR

INTERNATIONAL

PART NUMBER

RECTIFIER

\RstoaL‘/
LOGO \IQR 719CH

a9 | DATECODE

17
Note: "P” in assembly line position ASSEMBLY YEAR 7 = 1097
indicates "Lead — Free” LOT CODE WEEK 19
LINEC
OR
PART NUMBER
INTERNATIONAL — /
RECTIFIER 05
0G0 “Nye
IGR P7I9M<
A7 s DATE CODE
ASSEMBLY P — DESIGNATES LEAD-FREE
LOT CODE PRODUCT (OPTIONAL)
YEAR 7 = 1997
WEEK 19

A= ASSEMBLY SITE CODE

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

www.irf.com
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D2Pak Tape & Reel Information

International
TGR Rectifier

TRR
0000
1.60 (.063)___
1.50 (.059)
1.60 (.063)
410 (161 @
O 3.90 &5339 1.50(.059) 0.368 (.0145)
il | T 0342 (0139
L oo oaldo 8 \
FEED DIRECTION 185 (.073)J 11.60 (.457) -
- 1.65 (.065) 11.40 (.449) 24.30 (.957)
15.42 (.609)
@ 1522 (601) 23.90 (.941)
TRL i
0000 175 (.069) -
ﬁ ﬁ 10.90 (.429) 1.25 (.049)
n 10.70 (.421) ] i.;g (136)
16.10 (.634) 52 (178)
15.90 (.626)
FEED DIRECTION
13.50 (.532) 27.40(1.079) _
?12.80 (.504) 23.90 (.941)
(a)

NOTES :

1. COMFORMS TO EIA-418.

2. CONTROLLING DIMENSION: MILLIMETER.

@ DIMENSION MEASURED @ HUB.

INCLUDES FLANGE DISTORTION @ OUTER EDGE.
Notes:
@ Repetitive rating; pulse width limited by max. junction temperature.
@ Starting Ty =25°C, L = 0.2mH, Rg = 25Q, Iag = 37A.
® Pulse width < 400ps; duty cycle < 2%.
@ Rgis measured at T, of approximately 90°C.
® Half sine wave with duty cycle = 0.25, ton=1psec.

|

H-l & 60.00 (2.362)
-1 MIN.

—

26.40 (1.039) |
24.40 (.961)

@

® When mounted on 1" square PCB (FR-4 or G-10 Material). For recommended footprint and soldering

techniques refer to application note #AN-994.

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

}

| | 30.40 (1.197)

MAX.

Data and specifications subject to change without notice.
This product has been designed and qualified for the Industrial market.

Intern

Qualification Standards can be found on IR’s Web site.

ational
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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. 12/2008
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IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”) .

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and all
warranties and liabilities of any kind, including
without limitation warranties of non-infringement
of intellectual property rights of any third party.

In addition, any information given in this document
is subject to customer’s compliance with its
obligations stated in this document and any
applicable legal requirements, norms and
standards concerning customer’s products and any
use of the product of Infineon Technologies in
customer’s applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information on the product, technology,
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

Due to technical requirements products may
contain dangerous substances. For information on
the types in question please contact your nearest
Infineon Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon
Technologies, Infineon Technologies' products may
not be used in any applications where a failure of
the product or any consequences of the use thereof
can reasonably be expected to result in personal
injury.



