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HEXFET® Power MOSFET

e Advanced Process Technology b
e Ultra LQW On-ReS|§tance Vpss = 100V
e Dynamic dv/dt Rating —
e 175°C Operating Temperature ~
perating temp A || Ros(n) = 0.009Q
e Fast Switching
e Fully Avalanche Rated
Ip = 170A®
L S
Description
The HEXFET® Power MOSFETs from International
Rectifier utilize advanced processing techniques to
achieve extremely low on-resistance per silicon area.
This benefit, combined with the fast switching speed
and ruggedized device design that HEXFET power
MOSFETs are well known for, provides the designer -
with an extremely efficient and reliable device for use in K -
a wide variety of applications. ., g
Super-247™
Absolute Maximum Ratings
Parameter Max. Units
Ip @ Tc =25°C Continuous Drain Current, Vgg @ 10V 170®
Ip @ Tc =100°C| Continuous Drain Current, Vgg @ 10V 120® A
Iom Pulsed Drain Current ® 670
Pp @T¢c = 25°C Power Dissipation 580 W
Linear Derating Factor 3.8 wi/°C
Vas Gate-to-Source Voltage + 30 \%
Eas Single Pulse Avalanche Energy® 1350 mJ
IaR Avalanche Current® 100 A
Ear Repetitive Avalanche Energy® 58 mJ
dv/dt Peak Diode Recovery dv/dt ® 2.3 V/ns
T, Operating Junction and -55 to + 175
Tste Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Thermal Resistance
Parameter Typ. Max. Units
Raic Junction-to-Case —_— 0.26
Recs Case-to-Sink, Flat, Greased Surface 0.24 — °C/IW
Raia Junction-to-Ambient —_— 40
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Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min.| Typ.|Max. |Units Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 100 | — | — V | Vgs =0V, Ip = 250pA
AV@erypss/AT; | Breakdown Voltage Temp. Coefficient | — | 0.11 | — | V/°C | Reference to 25°C, Ip = 1mA
Rps(on) Static Drain-to-Source On-Resistance | — | — [0.009 | Q | Vgs =10V, Ip = 100A ®
VaGs(th) Gate Threshold Voltage 30 | — | 5.0 V | Vps =10V, Ip = 250pA
Ofs Forward Transconductance 52 | — | — S | Vps =50V, Ip = 100A
Ibss Drain-to-Source Leakage Current — | —125 A Vos = 100V, Vgs = OV
— | — | 250 Vps = 80V, Vgs = 0V, Ty =150°C
loss Gate-to-Source Forward Leakage — | — | 100 nA Ves = 30V
Gate-to-Source Reverse Leakage — | — | -100 Vgs = -30V
Qg Total Gate Charge —— | 260 | 390 Ib = 100A
Qgs Gate-to-Source Charge — | 49 | 74 nC | Vps =80V
Qgd Gate-to-Drain ("Miller") Charge —— | 160 | 250 Vs = 10V®
td(on) Turn-On Delay Time —_— 24 | — Vpp.="50V
tr Rise Time — | 270 | — Ip £,200A
toto) Turn-Off Delay Time 45 — | PR =1.030
tt Fall Time — | 140 | — Vs =10V ®
Lp Internal Drain Inductance — | 5.0 p— Between Igad, >
| 6mm (©.25in) E
from package ¢
Ls Internal Source Inductance — | 13| — .
and center of die contact s
Ciss Input Capacitance — | 6790 — Vs = OV
Coss Output ‘Capacitance —— | 2470| — | pF | Vps =25V
Crss Reverse Transfer Capacitance — | 990 | — f = 1.0MHz, See Fig. 5
Coss Qutput Capacitance — (10740 — Ves =0V, Vps =1.0V, f=1.0MHz
Coss Qutput Capacitance — [ 1180 — Ves =0V, Vps =80V, f=1.0MHz
Coss eff. Effective Output Capacitance ® — | 2210 — Vgs = 0V, Vps = 0V to 80V
Source-Drain Ratings and Characteristics
Parameter Min.| Typ.| Max. | Units Conditions
Is Continuous Source Current MOSFET symbol °
(Body Diode) — | —|170® A | showing the
Ism Pulsed Source Current integral reverse G
(Body Diode) @ — | —| 670 p-n junction diode. s
Vsp Diode Forward Voltage — | — 1.3 V | T3=25°C,Is = 100A,Vgs =0V ®
ter Reverse Recovery Time —— | 220| 330 ns | T;=25°C, I = 100A
Qnr Reverse RecoveryCharge —— | 1640| 2460 | nC | di/dt = 100A/us ®
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by Ls+Lp)
Notes:

@ Repetitive rating; pulse width limited by
max. junction temperature. (See fig. 11)

@ Starting T;
Rg = 25Q,
® Igp < 100A,
T;<175°C

2

=25°C, L =0.27mH
Ias = 100A. (See Figure 12)

di/dt < 350A/ps, Vpp < V(gr)pss:

@ Pulse width < 400ps; duty cycle < 2%.
® Cyss eff. is a fixed capacitance that gives the same charging time

as Coss While Vpsiis rising from 0 to 80% Vpss

® Calculated continuous current based on maximum allowable

junction temperature. Package limitation current is 105A.
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Fig 1. Typical Output Characteristics
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Fig 3. Typical Transfer Characteristics
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Fig 2. Typical Output Characteristics
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15000 Ves =0V, f=1MHZ
Ciss =Cgs* Cgar Cus
Crss = g

Coss = Cds* Cgd
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Fig 5. Typical Capacitance Vs.
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Fig 7. Typical Source-Drain Diode
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FOR TEST CIRCUIT
SEE FIGURE 13
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Fig 6. Typical Gate Charge Vs.
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Peak Diode Recovery dv/dt Test Circuit

+ Circuit Layout Considerations
D.U.T
—¢ + Low Stray Inductance
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» Driver same type‘as D.U'T. T_ Vop
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» D.U.T. - Device Under Test
@ Driver Gate Drive PW
‘7P.W.4-Pe“Od D= Period
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* Vg = 5V for Logic Level Devices

Fig 14. For N-Channel HEXFET® Power MOSFETs

www.irf.com 7



IRFPS3810
Super-247™ Package Outline
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-GATE
- COLLECTOR

EMTTER

165 [.065] LEAD ASSIGNVENTS
SECTIONE-E
= 025 [010,@[8[A®)] NOTES MOSFET
1. DIVENSIONING AND TOLERANCING PER ASME Y14.5M-1994. 1 oaE 1
2. DIVENSIONS ARE SHOWN IN MLLIMETERS [INCHES] 2 - DRAN >
3. CONTROLLING DIMENSION: MLLIMETER 3-SOURCE 3-
4. OUTLINE CONFORMS TO JEDEC OUTLINE TO-274AA 4 DRAN 2

- COLLECTOR

Data and specifications subject to change without notice.

This product has been designed and qualified for the Industrial market.
Qualification Standards can be found on IR’s Web site.
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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.1/02
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