International
TSR Rectifier

HEXFET® Power MOSFET

PD - 94880

IRF740LCPbF

® Ulitra Low Gate Charge

® Reduced Gate Drive Requiremen:

¢ Enhanced 30V Vas Rating

® Reduced Ciss, Cass, Crss

¢ Extremely High Frequency Operation
® Repetitive Avalanche Rated

® | cad-Free s

Description

This new series of Low Charge HEXFETs achieve significantly lower gate
charge over conventional MOSFETs. Ltilizng the new LCDMOS technclogy,
the device improvements are achieved without added product cost, allowing
for reduced gate drive raquirements and total system savings. In addition,
reduced switching losses and improved efficiency are achievable in a variety
of high frequency applications. Frequencies ct a few MHz at high current are
possible using the new Low Charge MOSFETS.

These device improvements combined with the proven ruggedness and
reliability that are cnaracteristic of HEXFETs ofier the designer a new standard

4 b : TO-220AB
:n power transistors for switching applications.
Absolute Maximum Ratings
1 Pasameter Max. | Lnits _
p® Tc=25°C |Continuous Drain Current, Vs @ 10V , 10 )
.Ip@ Tc= 100°C_ Continuous Drain Current, Yos @ 10V ' 6.3 ;A
Iom "Pulsed Drain Current @ 32
Pp @ Tc=25°C Power Dissipation —— 125 w
_Linear Derating Facior - _ 1.0 _ WrC
1 Vas Gate-to-Source Vclage _ +30 N
Eas . Single Pulse Avalanche Energy @ ) . .%20 o md
AR Avalanche Current @ _ o i A
.._—EAR Revetitive Avalanche Energy G o 13 +mJ
dvidt __: Peak Diode Recovery dv/dt @ + 4.0 i Vins
Ty ' Operating Junction and -55 to +150 J .
Tsta Storage Temperature Rarge ) _ _ C
. Soldering Temperature. fcr 10 seconds * 300 (1.6mm from case)
' Mounting Torque, 6-32 or M3 screw | 10 Ibfsin {1.1 Nemn) L [
Thermal Resistance
| o ~_Parameter ~ ~ Min. Typ Max. Jnits i
, Bac . __|Junction-to-Case -  — 10
" Rocs __ Case-to-Sink, Flal, Greased Suriace — ] 0.50 — o
" Raa 'Jup_c_tion-m-Ambiem — '| = 62 .
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IGR Rectifier
Electrical Characteristics @ Ty = 25°C {unless otherwise specitied)

B - Parameter « Min. Typ. | Max. Unils | Test Conditions
Visross Crain-to-Source Breakdcwr Vikage i 40Q —_ _ V. Vgs=0V, Ip= 230uA
_Aylgﬁ.psg‘AT,;_B@akdo‘wn _\_/p_lt;ge Temp. Coeff-cient — 076 | — W"C ' Referance 10 25°C, Ip= 1mA
Rosion Static Dra ~-tc-Source On-Resistance 1| — — [055. Q Vgs=10V,[p=6.0A @

Vasitn Gata Threshold Voltage T 20 _ 4.0 V' Vps=Vgs, ip= 250uA
Cis Forward Transcenductance 3.0 — — S Vas=56\/. Ip=6.0A @
Ipss Drain-to-Source Leakage Current et g YoetE Nasdh
—_ — 250 ¢ . Vps=320V, V=0V, T;=125°C |
luss Gate-to-Souce Forward Leakage — | — 100 : i Vpe=20V ‘
Gate-to-Source Feverse Leakage — —  -100 . « Vgs=-20Y
Qg Total Gate Charge = — » 39 *lo=10A .
Qos | Gate-to-Scurce Charge — — 10 ' "C  Vps=320V f
Qga | Gate-10-Dra ~ « Miller ) Charge — — 19 f { Vae= 10V Sea Fig. 6 and 13 @ |
tdfon) Turn-On De ay Nime — 11 _ | Vop=200V i
tr Rise T'me — 3t - — g lp=10A '
taom Tum-Off Delay Time — 25 | — Rg=9.10
1 Fall Ti|fr"9 ] — 20 | — Rp=2002 See Figure 10 @
Intemal Cra:n inductance — 45 — ' me?g zles?nd_')
nH  from packaga ok i
internal Source Inductance — 75 — and center of
! B die contact s
Ciaa Input Capacitance - 1100| — Vas=0V |
_Ciag Cutput Capacitance — 190 | — 55 Vos= 25V
Orss Reverse T-ansfe- Capac:ance =3 13 — f=1 OMHz See Figure 5
Source-Drain Ratings and Characteristics
B Parameter Min.__ Typ. | Max. Units | Test Conditions
s Continuous Source Current . ! MOSFET symbor c
(Bady Diode) | A | Showing the
lsm Pulsed Source Current e _ 32 : intagml reverse
(Body Diode) & p-n junction dioda. 8
Vsp _ | Diode Forward Vollage = = 20 V IT;=5,Is=10A, Vgs=0V ®
to Reverse Recovery Time — 380 ' 570 rs . Ty=25°C, |=10A
Qn Reverse Recovery Charge — 28 ' 42 juC di/dt=100A/us @
tor Forward Tum-On Tima infrinsic tum-on time is neglegibie (tun-on is dominated by Ls+Lo)
Notes:

C Repstitive rating; pulse width limited by

max. junction temperature (See Figure 11}

@ Vpp=50V, starting Ty=25°C, L=9.1mH

Re=250Q2, |as=10A (See Figura 12)
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D isp<10A, di/dis120A/us, VODSVIBRIDSS.
Tu<150°C

@ Pulse width < 300 ps; duty cydle <2%.
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Fig 9. Maximum Drain Current Vs.

Case Temperature

IRF740LCPDbF
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Fig 10a. Switching Time Test Circuit
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Fig 12c. Maximum Avalanche Energy

Fig 12b. Unclamped Inductive Waveforms Vs. Drain Current

Current Reguiator
Same Type as D.U.T.
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Fig 13a. Basic Gate Charge Waveform Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit
Appendix B: Package Qutline Mechanical Drawing
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Appendix A

IRF740LCPDbF

Peak Diode Recovery dv/dt Test Circuit

Fig 14. For N-Channel
HEXFETs

Circuit Layout Considerations
* Low Stray Inductance
= Ground Plane
« Low Leakage inductance
Current Transformer

1t

T

» Driver same type as D.U.T.
= ign controlied by Duty Factoy "D"
* D.U.T.- Device Under Test

- dv/dt coritrotied by Rg _1
(_ Voo

. . D PW
QO Driver Gate Drive Parcd
F W  KF "‘w -
t
Vgs = 10V*
—._.S(J____l (¢

@ D.U.T. lgp Waveiorm

Reverse .
Recovery Body Dicda Forward \ }
Current Current A

@ D.U.T. Vps Wavetorm

Re-Apped ——

@ 1nductor Curent

v
Body D! orward Drop

dv/dt”
Diode Recovary

’\/,/;E =

* Vas = SV for Log'c Level Devicas
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TO-220AB Package Outline

Dimensions are shown in millimeters (inches)

__, 1054(415) 3.78 (149) -B-
2.87 (.113) 10.29 (.405) /57’ 3.54 (.139) 4.69 (.185)
2.62(.103)—\1/ A 4.20 (.165) 1.32 (052)
W 4] = 1.22(.048)
DI 6.47 (.255) 1
% 4 6.10 (.240)
15.24 (.600) 1
1484 (584) LEAD ASSIGNMENTS
T 115 (045) HEXFET IGBTs, CoPACK
12l |4 1- GATE 1- GATE
2- DRAIN 2- COLLECTOR
3- SOURCE 3- EMITTER
T 4- DRAIN 4- COLLECTOR
14.09 (.555)
13.47 (.530) 4.06 (.160)
3.55 (.140)
[ 0.93 (.037) 3X 0.55 (.022)
1.40 (055) 0.69 (.027) 0.46 (.018)
1.15 (.045) [9] o036 (014) @ [B[AW] 2.92(115)
- 2.64 (.104)
[(zwom - -~
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 ) Q g
ASSEMBLED ON WW 19, 1997 INTERNATIONAL L PART NUMBER
INTHE ASSEMBLY LINE "C" RECTIFIER \ RF1010 4
Note: "P"in assembly line LOGO rI€R 719C T~—
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
12/03
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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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