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ISR Rectifier IRFBC40LCPbF

HEXFET® Power MOSFET

® Uitra Low Gate Charge

® Reduced Gate Drive Requirement C _
e Enhanced 30V Vas Rating /; j Vpss = 600V

RDS(OI’)) = 1252

¢ Reduced Ciss, Coss, Crss
e Extremely High Frequency Operation
& Repetitive Avalanche Rated

® | ead-Free Ip = 6.2A
Description

This new series of Low Charge HEXFETs achieve signriicantly lower gate

charge over conventicnal MOSFETSs. Utilizing the new LCDMOS technology, )
tne device improvements are achieved without added product cost, allowing SR

for reduced gate drive requiremenis and fotal system savings. 17 addition,
reduced switching lasses and imoroved efficiency are achievabie in & variety
of high frequency applications. Frequencies of a few MHz at high current are
possible us ng the new Low Charge MOSFETs.

These asvice improvements combined with the proven ruggedness and
reliabitity that are charactenstic of HEXFET s offer the designer a new standard

. : e = TO-220AB
in power transistors for switching applications.
Absolute Maximum Ratings
> [ Parameter ! Nax. . Units
lo® Tc=25°C Continuous Drain Current, Vgs @ 10 V i 6.2
Ip@ Tc=100°C Continuous Drain Current, Vas @ 10 V 33 A
| low ' Pulsed Drain Current @ z5 3
Pp@ Tc=25°C_| Power Dissipation . 128 W
Linear Derating Factor [ 1.0 wWrC
Vas Gate-to-Source Voltage ) +30 1%
Eas Single Pulse Avaanche Energy @ 530 md_
lan | Avalanche Current & ] e b 6.2 A
| Eap Repetitive Avalanche Energy & = 13 omd
dv/dl | Peak Diode Recovery dv/dt - Y ~ , Vs |
Ty Operatirg Junction and -55 10 ~160
I Ts16 ___ | Storage Temperature Range 1= °C
: _ ! Soldering Temperature, for 10 seconds 300 (1.8mm from case) 4 I
- ~_Mounting Torque, 6-32 or M3 screw i 10khin (1.4 Nem) | ]
Thermal Resistance
N . # Ffarémoter e " Min. Typ. Max. Units |
Reic i Junction-to-Case _ — =5 10
Recs  Case-to-Sink, Flat, Greased Surface ) - 0.50 — | oW |
Rasa | cunction-fo-Ambienl . — — 62 o
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IRFBC40LCPbF

International

ISR Rectifier
Electrical Characteristics @ Ty = 25°C (unless otherwise specified)
| | . Parameter Min. : Typ. Max. Units ] Test Conditions
VpRjoss "Dran-to-So.ce Breakdown Voltage 600 | — = V  Vas=0V, lp= 250uA
AVipripss/ATy Breakdown Voitage Temp. Ceefficient — | 070 — | VrC  Reference o 25°C, Ih= 1mAJ
Rpsion) ' Static Drain-to-Source On-Resisiance | — — . 12 Q | Vas=10V, lp=3.7A @ 1
Vs Gate Threshold Vo tage 2.0 — 40 . V | Vps=Vgs, = 250pA
Qs Forward Transconductance 37 — | — vAS Vps=100V, Ip=3.7A ®
X — —_ 100 Vps=600V, Vgs=0V
~Ins,s Drain-to-Source Leakage Curret — — Ts00 pA Vos=480V, VoemOV. T125°C
o~ _Géte-lo-—séurce Forward Leakaga = = | 190 .. Vas=20V
i Gate-10-Source Reverse Leaxage — — |-100 Ves=-20V
Qg Total Cate Charge - i = 39 lo=6.24
1Qgs Gate 10-Sodce Charge = — ‘0 _ rC 1Vps=380V
e |Gate-1o-Drasn : Mi er') Chage s o ] 8 |Vas=10V See Fig 6 and 13 & |
itagoy [ Tum-On Delay Time — 12 —  Vpp=30CV
t: ! Risa Time —_ 20 —_ - Ip=6 2A
14,01 Tum-04 Delay Time — 27 . — ' Rg=9.1Q2
t | Fall Time ) - 17 i — ‘Rp=47Q2 See Figure 10 &
Le Internal Drain inductance — | 45 — Ee m’?,.efg :g?: ) P D\
- nH | from package Gii;/
Ls Internal Source inductance — |75 - tand center of 2
) . die contact 3
Ois _'Input Capacrance —. 11100 + — i Vas=0V
Gl | Qutput Capacitance — 140 —  of |Vps=25V
Co Reverse Trans-er Cadaciance = 15 = i=10MHz See Fgure 5
Source-Drain Ratings and Characteristics
Parameter Min. Typ. . Max. | Units | Tast Conditions
Is | Continuous Scurce Current o BB : MOSFET symbol =
| (Body Diode) 2 | jshowing the
Ism ' Puised Source Current _ _ 25 ' integral raverse ¢
(Body Diode) ® i -n junction diode. s
 Vsp . Diode Forward Voltage — — 1.5 V | T=25°C, ls=6.24, Vas=0V @ '
1 ' Reverse Recovery Time — 440 | 680 ns | Tu=25°C, Ir=6.2A
Qr i Reverse Recovery Charge — 21 3.2 | uC |di/dt=100AMus @
ton : l Forward Tum-On Tima | ntrinsic tumn-on time is neglegible (tumn-on is dominated by Ls+Lo)
Y —
Noies:

D Repetitiva rating; pulse width kmited by
max. junction temperature (See Figure 11)

@ Vpp=50V. starting T.=25°C, L=25mH
RG=25Q2, las=6.2A (See Figire 12)

Document Number: 91114

3 1sp<6.2A, dvdt<BOA/us, VDDSV(BRIDSS.
Tus150°C

@ Pulse width < 300 us; duty cycie <2%

www.vishay.com
2



Infernational

IR Rectifier
i b 1 I
i 11T
a.8v
fLL A — 5
bR —tt =
’a ¥
(=3
£ T I I . 1
< | i vl g
g 1 —emm —
S g ol 4 5V
O THT e
£ 17 BTy 8
g N , |
Q g Li -
o = CH
1 " 1
T ] : ]f
LIl 200s POLSE wID™H
o[} 7o = esoc
1072 : —
1072 17! 100 1ol @

Vps. Drain-to-Source Voltage (volts)

Fig1. Typical Output Characteristics.
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Vgs. Gate-to-Source Voliage (volts)

Fig 3. Typical Transfer Characteristics
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Fig 2. Typical Qutput Characteristics.
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Fig 10b. Switching Time Wavseforms
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Fig 12b. Unclamped Inductive Waveforms
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Fig 13a. Basic Gate Charge Waveform
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Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit

Appendix B: Package Outline Mechanical Drawing
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Appendix A Peak Diode Recovery av/dt Test Circuit
D.U.T. —<+ Circuit Layout Considerations
| — » Low Stray Inductance
Fig 14. For N-Channet @ ® . mufd Plam‘mua
. eaxage snce
HEXFETs : Current Trgnsfom\or
—<-

zﬂ%_w__xw

« dv/ct controlled by Rg \:
+ Dnver same type as D.U.T. e
* Isp controlled by Duty Factsr *D” =
* D.U.T.- Device Under Test

Voo

Da PW

@ Driver Gate Drive * Peariod

W

Peanod —

Vgg = 10V*

LC
R

@ D.U.T. Isp Waveform

Recavery | \ / Body Diode Foward \ /
Current Current /
dv/dt.

@ D.U.T. Vps Waveform b s Recaver
] “dvrct y\ : EJ

/ Voo

n

Re- Apphed = | P
Vohage I B—od—yT-od-e" Forward Drop
@ ind

uctor Current
: 5—-—-_/“‘“7““'
Ripple < 5% Isp
3

* Vgs = 5V for Logc Lavel Devices
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TO-220AB Package Outline

Dimensions are shown in millimeters (inches)

__ 1054(415) 378 (149) B-
2.87 (.118) 10.29 (.405) / 7 354 (.139) 4.69 (.185)
2,62 (.103) —i A- 4.20 (.165) 1.32 (052)
i ™ 1.22 (.048)
> 6.47 (255) |
I A 6.10 (:240)
15.24 (.600) ]
1484 (584) LEAD ASSIGNMENTS
j 115 (045) HEXFET IGBTs, CoPACK
120s ||| 1- GATE 1- GATE
2- DRAIN 2- COLLECTOR
3- SOURCE 3- EMITTER
4- DRAIN 4- COLLECTOR
14.09 (.555) !
13.47 (.530) ‘ 4.06 (.160)
3.55(.140)
ax 0.93(.037) 0.55 (.022)
1.40 (.055) 0.69(.027) 0.46 (018)
3X
1.15 (.045) [$] 036 (014 M [B[AWM] 292 (115)
= T 264(104)
[zsition - —
2X
NOTES:
1 DIMENSIONING & TOLERANCING PER ANSI Y14.5M, 1982. 3 OUTLINE CONFORMS TO JEDEC OUTLINE TO-220AB.
2 CONTROLLING DIMENSION : INCH 4 HEATSINK & LEAD MEASUREMENTS DO NOT INCLUDE BURRS.
EXAMPLE: THIS IS AN IRF1010
LOT CODE 1789 5 @ d
ASSEMBLED ON WW 19, 1997 INTERNATIONAL / PART NUMBER
INTHE ASSEMBLY LINE "C" RECTIFIER RF1010 “
wpn . (0G0
Note: "P" in assembly line IOR 7190t
position indicates "Lead-Free" / 17 89 DATE CODE
ASSEMBLY YEAR 7 = 1997
LOT CODE WEEK 19

LINE C

Data and specifications subject to change without notice.

International
TR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105

TAC Fax: (310) 252-7903
02/04
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Legal Disclaimer Notice
Vishay

Notice

The products described herein were acquired by Vishay Intertechnology, Inc., as part of its acquisition of
International Rectifier's Power Control Systems (PCS) business, which closed in April 2007. Specifications of the
products displayed herein are pending review by Vishay and are subject to the terms and conditions shown below.

Specifications of the products displayed herein are subject to change without notice. Vishay Intertechnology, Inc., or
anyone on its behalf, assumes no responsibility or liability for any errors or inaccuracies.

Information contained herein is intended to provide a product description only. No license, express or implied, by
estoppel or otherwise, to any intellectual property rights is granted by this document. Except as provided in Vishay's
terms and conditions of sale for such products, Vishay assumes no liability whatsoever, and disclaims any express
or implied warranty, relating to sale and/or use of Vishay products including liability or warranties relating to fitness
for a particular purpose, merchantability, or infringement of any patent, copyright, or other intellectual property right.

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications.
Customers using or selling these products for use in such applications do so at their own risk and agree to fully
indemnify Vishay for any damages resulting from such improper use or sale.

International Rectifier®, IR®, the IR logo, HEXFET®, HEXSense®, HEXDIP®, DOL®, INTERO®, and POWIRTRAIN®
are registered trademarks of International Rectifier Corporation in the U.S. and other countries. All other product
names noted herein may be trademarks of their respective owners.
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