International
IR Rectifier

HEXFET® Power MOSFET

® Ultra Low Gate Charge

® Reduced Gate Drive Requirement
® Enhanced 30V VaGs Rating

® |solated Package

High Voltage |

Lead-Free
Description

This new series of Low Charge HEXFETs achieve significantly lower gate
charge over conventional MOSFETs. Utilizing advanced HEXFET technology,
the device improvements allow for reduced gate drive requirements, faster
switching speeds and increased total system savings.These device
improvements combined with the proven ruggedness and reliability that are
characteristic of HEXFETs offer the designer a new standard in power

Sink to Lead Creepage Dist.= 4.8mm
® Repetitive Avalanche Rated
[ ]
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solation= 2.5KVRMS ®

i Vpss = 500V
HDS(OI‘I] = OBSQ
[S ID = 4.5A

transistors for switching applications.

The TO-220 Fullpak eiiminates the need for additional insulating hardware.
The moulding compound used provides a high isolation capability and low

thermal resistance between the tab and external heatsink. TR FULLPAR
Absolute Maximum Ratings
B Parameter - Max. Units
lo@ Tc=25°C | Continuous Drain Current, Vas @ 10 V 4.5 B
lp @ Tc=100°C | Continuous Drain Current, Vs @ 10V 2.9 A
lowm Pulsed Drain Current @ 18
Pp @ Tc=25°C | Power Dissipation 40 w
Linear Derating Factor 0.32 W/°C
Vas ) Gate-to-Source Voltage +30 Vv
Eas Single Pulse Avalanche Energy @ 300 mJ
lan____ | Avalanche Current @ 4.5 A
'Ean Repetitive Avalanche Energy @ 4.0 mJ
dv/dt Peak Diode Recovery dvidt & 3.5 V/ns
Ty Operating Junction and -55 to +150
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case)
Mounting Torque, 6-32 or M3 screw 10 Ibfein (1.1 Nem)
Thermal Resistance
Parameter L Min. Typ. Max. Units
Rauc Junction-to-Case — — 3.1
[Ren | dJunction-to-Ambient = — &
www.irf.com 1
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Electrical Characteristics @ TJ = 25°C (unless otherwise specified)
| Parameter Min. | Typ. | Max. | Units Test Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 500 | — — V | Vas=0V, Ip= 250pA
AVieripss/AT,| Breakdown Voltage Temp. Coefficient — | 083 | — | VIC |Reference to 25°C, Ip= 1TmA
Rosi(on) Static Drain-to-Source On-Resistance - — | 085 Q |Ves=10V,Ip=27A @
Vasit) Gate Threshold Voltage 20 — 4.0 V | Vps=Vas, lp= 250uA
gis | Forward Transconductance 40 | — | — | & |Vps=50V,Ip=4.8A @
; — -— 25 Vps=600V, Vas=0V
lpss Drain-to-Source Leakage Current = i 250 pHA Vos—400V, Vas=0V, T=125°C
_— | Gate-to-Source Forward Leakage i — [ 100 | .o Vas=20V
Gate-to-Source Reverse Leakage —— — | -100 Vas=-20V
Qg __|Total Gate Charge _ — — 39 lo=8.0A
Qqs Gate-to-Source Charge — — 10 | nC |Vpg=400V
Qgs Gate-to-Drain ("Miller") Charge _— _ 19 Vas=10V See Fig. 6 and 13 @
taon) Turn-On Delay Time —_ 12 = Vpo=250V
tr Rise Time — 25 — == 1p=8.0A
| taotty Turn-Off Delay Time s 27 - Re=9.102
[ | Fall Time ‘ — [ 19 | — Ro=30Q See Figure 10 ®
Lo Internal Drain Inductance — 45 o E?‘nnrne?cg Elg?: ')
= - nH | from package =
Ls Internal Source Inductance — |78 | = and center of
- die contact s
Ciss Input Capacitance — 1100 | — Vas=0V
Cass ) Output Capacitance - 170 — pF  |Vps= 25V
| Crss. Reverse Transfer Capacitance e 8 | — f=1.0MHz See Figure 5
lo} | 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 i ey e MOSFET symbol °
(Body Diode) ] A showing the
Ism Pulsed Source Current _ _ 18 integral reverse &
| {Body Diode) @ ) p-n junction diode. s
Vsp Diode Forward Voltage — — | 20 V | Ts=25°C, Is=4.5A, Vgs=0V @
trr Reverse Recovery Time — | 490 | 740 | ns |Tu=25°C, Ir=8.0A
Qr Reverse Recovery Charge — 3.0 | 45 | uC |di/dt=100A/us @
ton Forward Tum-On Time e Intrinsic tum-on time is neglegible (tum-on is dominated by Ls+Lp)
Notes:
@ Repetitive rating; pulse width limited by @ |gp<8.0A, di/dt<100A/us, VpDsV(BR)DSS, ® t=60s, f=60Hz
max. junction temperature (See Figure 11) Tu£150°C
@ Vpp=50V, starting Ty=25°C, L=26mH @ Pulse width £ 300 ps; duty cycle =2%.

Ra=250Q, Ias=4.5A (See Figure 12)
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Peak Diode Recovery dv/dt Test Circuit

D.UT. +—<+ Circuit Layout Considerations
i } * Low Stray Inductance
Fig 14. For N-Channel m_j; ® . (LBmuEd Plane
* Low Leakage inductance
HEXFETs i Current Transformer
—<-
*
® | @
‘ L]
Driver () s e
@ o
Rg } | « dv/dt controlled by Rg 5
« Driver same type as D.U.T. = Voo
+ Isp controlled by Duty Factor "D” =
* D.U.T.- Device Under Test

@ Driver Gate Drive

PW
D = period
Pariod

®b.u

Reverse
Recovery |
Current

@ DU

Re-Applied
Voltage |

@ Inductor Current
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* Vgs = 5V for Logic Level Devices -
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TO-220 Full-Pak Package Outline

Dimensions are shown in millimeters (inches)
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EXAMPLE: THIS IS AN IRFI840G
WITH ASSEMBLY O
PART NUMBER
LOT CODE 3432 INTERNATIONAL
ASSEMBLED ON WW 24 1999 RECTIFIER —___ | IRF1840G 1
IN THE ASSEMBLY LINE "K" LOGO TOR 924K N~
34 32
Note: "P"in assembly line /V DATE CODE
position indicates "Lead-Free" ASSEMBLY YEAR 9 = 1999
LOT CODE WEEK 24
LINE K

Data and specifications subject to change without notice.
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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.12/03
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/




