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AVALANCHE AND dv/dt RATED
175°C OPERATING TEMPERATURE

HEXFET" TRANSISTORS IRFO44

IRFO4as

N-CHANNEL

60 Volt, 0.028 Ohm HEXFET
TO-204AE (TO-3) Hermetic Package

The HEXFET® technology is the key to International
Rectitier's advanced fine of power MOSFET transistors.
The efficient geometry and unique processing of this latest
“State of the Art” design achieves: very low on-state
resistance combined with high transconductance; superior
reverse energy and diode recovery dv/dt capability.

The HEXFET transistors also feature all of the well
established advantages of MOSFETs such as voltage
control, very fast switching, ease of paralleling and
temperature stability of the electrical parameters.

They are well suited for appliéatidns such as switching
power supplies, motor controls, inverters, choppers, audio
amplifiers and high energy pulse circuits.

CASE STYLE AND DIMENSIONS
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*Ip current limited by pin diamefer G-11

Product Summary

Part Number | BVpgg RDs(on) Ip

IRF044 60V 00289 30A*
IRF045 60V 0.035Q 30A°
FEATURES:

W Avalanche Rated

B Dynamic dv/dt Rating

B Simple Drive Requirements
W Ease of Paralleling
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Absolute Maximum Ratings R
Paramater ) IRFO44 IRF045 Units

Ip @ Tg = 26°C Continuous Drain Curent® 30 30 A

Ip @ Tc = 100°C  Continuaus Drain Cument ® 30 30 A

lpm Puised Drain. Current © 210 190 A

Pp @ Tg = 25°C Max. Power Dissipation 150 w

Linear Derating Factor 1.0 WK ®

vags Gate-to-Sowrce Voitage +20 v

Eas Single Puise Avalanche Energy @ 39 mJ

{Sea Fig. 14}
dvidt Peak Diode Recovery dv/dt @ 4.5 Vins
(See Fig. 17)
T Operating Junction ~55 to 175 °c
TsTG Storage Temperature Range
Lead Temperature 300 {0.063 in. {1.6mm) from case for 10s} °C
Electrical Characteristics @ T, = 25°C (Unless Otherwise Specified)
Parameter Type Min. | Typ | Max. | Units Test Conditions
BVpgs Drainto-Sowce Breakdown Voltage :RFOM 60 _ _ v Vgs = OV Ip = 250 pA
Static Drain-to-So IRFO44 | — 0021 | 0.028
RDslon) 3 O oo % a | vgs =10V Ip = 33A
1RFO45 - 0.028 | 0.035
Iplon)  On-State Drain Current ® IRFO44 | 30 _ _ A Vps > Ipfon) X BpSion) Max.
IRFM45 | 30 Vas = 10V

VGsith) Gate Thweshold \bltage ALL 20 - 4.0 v Vps = Vas: Ip = 250 A

gfs Forward Trensconductance @ ALL 15 23 — | S | Vps = BOV, Ipg = 33A

Ipss Zero Gate Voltage Drain Current ALL - - 250 aA Vps = Max. Rating, Vgg = OV

- iad 1000 Vpg = 0.8 x Max. Rating
Vgs = OV, Ty = 150°C

iess Gateto-Sowrce teakage Forward . ALL - - 100 nA Vgs = 20V

Igss  Gateto-Source Leakage Reverse ALL - - -100 | nA | Vgg = —20V

0g Total Gate Charge e ALL - 69 100 nC Vgs = 10V, Ip = 62A
Vpsg = 0.8 x Mex. Rating

Qgs Gateto-Saurce Charge aL | — | v [ 2 | nc Sgasﬁg. 16

Qgd Gate-to-Drain {"Miller") Charge - 39 68 nC | (independent of operati p )

tgion)  Twn-On Delay Time ALL - bl 32 ns Vpp = 30V, Ip ~ 52A, Rg = 910

t Rise Time - - AlL-| ~ 140.| 210 ns | Rp = 0.660

taofp  Tum-Off Delay Time ALL - 50 75 ns Seo Fig. 18~

Y Fall Fime ALL - 88 | 130 | ns | (independent of operat )

Lp internal Drain Inductance ALl — 5.0 - nH Measwed from the drain Modified MOSFET symbol
lead, 6mm (0.26 in.} from showing the inteinal
package to center of die inductances

tg Internal Source Inductance ALl - 13 - nH { Measured from the sowce
lead, 6mm (0.25 in)) from
package to sowce bonding
pad

Ciss input Capacitance ALL - 2500 - pF Vgs = OV, Vps = 25v

Coss Qutput Capacitance AlL - 1200 - pF f=10MHz

Ciss Reverse Transfer Capacitance ALL - 310 - pF | See Fig. 10

G-12
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Source-Drain Diode Ratings and Characteristics
Parameter Type Min. Typ. { Max. | Units Test Conditions
Is Continuous Source Current ALL - - 30 A Modified MOSFET symbol showing the integral °
{Body Diode) Reversa p-n junction rectifier
Iy Pulsed Source Current ALL - - 210 A 8
{Body Diode) @ "
Vgp  Diode Forward Voltage © AW | — - | 25 | v | 7y=125° 15 =52, Vgg = OV
by Reverse Recovery Time ALL 54 10 250 ns Ty = 25°C, Ip = 52A, diklt = 100 Alus
Opg  Reverse Recovery Charge AL | 023 | 083 | 120 | uC
ton Forward Turn-On Time AlL Intrinsic turm-on time is negligible. Tum-on speed is substantially controlled by Ls + [p

Thermal Resistance

Rihgc  Junction-to-Case ALL - - 10 [KW®
Rings  Case-to-Sink ALL — 0.12 — |KW ®| Mounting surface flat, smooth, and greased
Ripga  Junction-to-Ambient ALL - - 30 |KMW ®| Typical socket mount
@ Repatitive Rating; Pulse width fimitad by @ Igp = 30A, didt < 250 Algs, ® KW = °CW
i ] g Iy {sea figure 5) Vpp = 50V, Ty = 175°C WK = Wj°C
Rafer to current HEXFET retiability repost N
25V, Starting T = 269C. Suggested Rg = 910 ® Ip current limited
@ L@:gg‘; Ro 2539 g7 © Pulse width = 300 ps; Duty Cycle < 2% by pin dismeter
Peak I = 30A
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Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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Fig. 3 — Typical Saturation Characteristics
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Fig. 4 — Maximum Safe Operating Area

Vpg. DRAIN-TO-SOURCE VOLTAGE (VOLTS)
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NOTES:

1. DUTY FACTOR, D=t;/to

THERMAL RESPONSE (Zip, o)
o

2. PEAK T\J=PDM X Ztth :i' TC

1074

1073 1072 0.1 1
t4. RECTANGULAR PULSE DURATION (SECONDS)

Fig. 5 — Maximum Effective Transient Thermal impedance, Junction-to-Case Vs, Pulse Duration
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BVpgs, DRAIN-TO-SOURCE BREAKDOWN VOLTAGE

30

VDS > 50V
80ps PULSE TEST

(7}

g 24 < 1 =250

i

o /

2 /

- 8 i8 / . e
Z ~1750
2 // T =175
S d
2 / /]

4
g 12
3 /
2 // )
<<
m
=
n 6 —
2
o
% 20 40 60 80

(NORMALIZED)

1LE D l 4855452 0009038 O l
" INTERNATIONAL RECTIFIER

Tp. DRAIN CURRENT" (AMPERES)

100

Fig: 6 — Typical Transcofiductance Vs. Drain Current
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Fig. 7 — Typical Source-Drain Diode Forward Voitage
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5000 - 20
Vs = OV, f = 1z : Ip = 52A l l |
Cigs = Cgs * Cgg- Cgg SHORTED & Vg = 48V
Cree = C, I -
4000 \ rss ) gd § 15 Ve 30v
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0 ] . o SEE FIGURE 16
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Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS) Gq. TOTAL GATE CHARGE (nC)

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 12 — Typical On-Resistance Vs. Drain Current Fig. 13 — Maximum Drain Current Vs. Case Temperature
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Fig. 14b — Unclamped Inductive Waveforms Fig. 14c — Maximum Avalanche Energy Vs. Starting
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Fig. 16a — Basic Gate Charge Waveform
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Fig. 15a — Switching Time Test Circuit
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Fig. 15b — Switching Time Waveforms Fig. 16b — Gate Charge Test Circuit
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Fig. 17 — Peak Diode Recovery dv/dt Test Circuit
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'Fig. 18 — Typical Time to Accumulated 1% Gate Failure *Fig. 19 — Typical High Temperature Reverse Bias

(HTRBY) Fallure Rate

*The data shown is correct as of Jan 15, 1987. This information is updated on a
quarterly basis; for the latest relisbility data, please contact your local IR field office.
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