Intemational PD-9.1094
Rectifier IRLI3705G

HEXFET® Power MOSFET

e Advanced Process Technology
e Ultra Low On-Resistance D

¢ [solated Package Vpgs = 50V
¢ High Voltage Isolation= 2.5KVRMS ®
® Sink to Lead Creepage Dist.= 4.8mm
¢ Logic-Level Gate Drive

® Rps(on) Specified at Vgs=5.0V & 10V S Ip = 45A

RDS(OI"I) = 001 ZQ

Description

Fourth Generation HEXFETs from Intemational Rectifier utilize advanced
processing techniques to achieve the lowest possible on-resistance per silicon
area. This benefit, combined with the fast switching speed and ruggedized device
design that HEXFET Power MOSFETSs are well known for, provides the designer
with an extremely efficient device for use in a wide variety of applications.

The TO-220 Fullpak eliminates the need for additional insulating hardware in
commercial-industrial applications. The moulding compound used provides a high
isolation capability and a low thermal resistance between the tab and extemal
heatsink. This isolation is equivalent to using a 100 micron mica barrier with
standard TO-220 product. The Fullpak is mounted to a heatsink using a single clip TO-220 FULLPAK
or by a single screw fixing.

Absolute Maximum Ratings

Parameter Max. Units
Ib@ Tc=25°C Continuous Drain Current, Vgs @ 10 V 45
Ip @ Tc=100°C | Continuous Drain Current, Vas @ 10V 32 A
Iom Pulsed Drain Current © 180
Pp @ Tg=25°C | Power Dissipation 48 w
Linear Derating Factor 0.32 W/rC
Vas Gate-to-Source Voltage +20 vV
Eas Single Pulse Avalanche Energy @ 350 mJ
lar Avalanche Current © 27 A
Ean Repetitive Avalanche Energy ® 4.8 mJ
dv/dt Peak Diode Recovery dv/dt ® 4.5 Vins
Ty Operating Junction and -55t0 +175
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case)
Mounting Torque, 6-32 or M3 screw 10 Ibfsin (1.1 Nem)
Thermal Resistance
Parameter Min. Typ. Max. Units
Reic Junction-to-Case — — 31 oCAW
Raia Junction-to-Ambient —_ — 65
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Electrical Characteristics @ TJ = 25°C (uniess otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
V(8R)DSS Drain-to-Source Breakdown Voltage 50 — — V | Vas=0V, Ip= 250pA, Ty>-40°C
AV(sripss/AT,| Breakdown Voltage Temp. Coefficient — 10.056| — | V/°C |Reference to 25°C, lp= 1mA
Ros(on) Static Drain-to-Source On-Resistance : : gg:z Q x::;o(xl’,lszz:\%
Vasith) Gate Threshold Voltage 1.0 — 20 V | Vps=Vgs, o= 250pA
Ofs Forward Transconductance 21 — — S | Vps=25V, Ip=48A @
_ — | — [ 25 Vps=50V, Vas=0V

lbss Drain-to-Source Leakage Current — 250 RA VoemdOV. Vas=0V, T=150°C
lass Gate-to-Source Forward Leakage — — | 100 nA Vas=10V

Gate-to-Source Reverse Leakage — — | -100 Vas=-10V
Q, Total Gate Charge — | — | 110 ID=40A, Vps=44V, Vas=5.0V

— — 190 nG Ip=48A
Qqs Gate-to-Source Charge — — | 23 Vps=44V
Qqa Gate-to-Drain ("Miller") Charge — — 51 Vas=10V See Fig. 6 and 13 @
ta(on) Turn-On Delay Time — 9.4 — Vopp=28V
tr Rise Time — 90 — ns Ip=48A
ta(of) Turn-Off Delay Time — | 140 | — Ra=5.0Q
t Fall Time — | 140 | — Rp=0.56Q See Figure 10 @
Lo Internal Drain Inductance — | 45 | — g?ntv;‘e?(;\' 2‘?3?: ’) Eéi
nH | from package G(:
Ls Internal Source Inductance — | 75 | — and center of
die contact s
Ciss Input Capacitance — {3300 — Vgs=0V
Coss Qutput Capacitance — | 1300 — pF | Vps= 25V
Crss Reverse Transter Capacitance — 410 — f=1.0MHz See Figure 5
c Drain to Sink Capacitance — 12 — pF | f=1.0MHz
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions

Is Continuous Source Current . _ 45 MOSFET symbol D

(Body Diode) A showing the
Ism Pulsed Source Current — | — | 180 integral reverse E

(Body Diode) ® p-n junction diode. s
Vsp Diode Forward Voltage — — 17 V | T=25°C, |s=27A, Vas=0V @
ter Reverse Recovery Time — 97 150 ns |Ty=25°C, l¢,=48A
Qir Reverse Recovery Charge — | 031 | 047 | puC [di/dt=100A/us @
ton Forward Tum-On Time Intrinsic turn-on time is neglegible (turn-on is dominated by Ls+Lb)

Notes:

@ Repetitive rating; pulse width limited by ® t=60s, f=60Hz

max. junction temperature (See Figure 11)

@ |sp<48A, di/dt<180A/us, VDODSV(BR)DSS,
Ty<175°C

® Vpp=25V, starting Ty=25°C, L=480pH
Rg=25%, las=27A (See Figure 12)

@ Pulse width < 300 ps; duty cycle <2%.
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Appendix A

Peak Diode Recovery dv/dt Test Circuit

Circuit Layout Considerations
« Low Stray Inductance
» Ground Plane
+ Low Leakage Inductance
Current Transformer

Fig 14. For N-Channel
HEXFETSs

@

Lon]

m

v

« dv/dt controlled by Rg

» Driver same type as D.U.T.

» igp controlled by Duty Factor "D”
* D.U.T.- Device Under Test

_+
- Voo

@ Driver Gate Drive

DAAJ.

Period

@pou.

Reverse [\.. R \

Recovery | \ Body Diode Forward

Current Current /
dv/dt

® D.U.T. Vps Waveform

T. Igp Waveform

Diode Recove
Do N\,

Voo

Re-Applied
Vollagg l

@ Inductor Current

* Vgs = 5V for Logic Level Devices
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Package Outline

TO-220 FullPak Outline
Dimensions are shown in millimeters (inches)

Appendix B

1060(417) 3.40 (.133) 4.80 (.189) LEAD ASSIGNMENTS
’} 10.40 (.409) D 3100128 460 (181) 280 (110) 1-GATE
| = 260 (102) 2-DRAIN
3.70 (.145) i 3 SOURCE
3.20 (.126) 7.10 (.280)
] * 6.70 (.263)
{ | NOTES:
16.00 (.630)
5.80 ( 622 1 DIMENSIONING & TOLERANCING
R 118 (045) _ PER ANSI Y14.5M, 1982.
l A N 2 CONTROLLING DIMENSION : INCH,
; ! L
\ ,
3.30 (.130) NP
3.10 (122) -
T
13.70 (.540)
13.50 (.530)
- 0.48 (.019)
140 (088) - 950 (038) = 044 (017) Al
.05 (.042 2.85(.112)
o Slomom GIEE] = <IRGE mewee
2.54 (100)
2X A-B-C-D = 4.80 (.189)
Part Marking Information Appendix C
TO-220 FULL-PAK
EXAMPLE: THIS IS AN IRFI840G WITH O PART NUMBER
ASSEMBLY LOT CODE E401 INTERNATIONAL /
RECTIFIER \ IRFI840G
LOGO ~ IOR
e E401 9245 \
ASSEMBLY - DATE CODE
LOT CODE (YYWW)
YY = YEAR
WW = WEEK

@

10071 Borgaro, Torino, Tel: (011) 470 1484. R FAR EAST: K&H Building, 30-4
180 Middle Road, HEX 10-01 Fortune Centre, Singapore 0718, Tet: (85) 336 3922.

Printed on Signet recycled offset: ) .
made from 50% recycled waste paper, including
10% de-inked, post-consumer waste.
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