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International
Rectifier

HEXFET® Power MOSFET

Dynamic dv/dt Rating-
Repetitive Avalanche Rated
P-Channel

175°C Operating Temperature
Fast Switching

Ease of Paralleling

Simple Drive Requirements

VDSS = '1 OOV

RDS(OI’\) = 0.20£2

Ip=-19A

Description

Third Genaration HEXFETs from Intermaticnal Ractifier provide the designer
with the best combination of fast switching, ruggedized device design, low
on-rasistance and cost-effectiveness.

The TO-220 package is universally preferred for all commercial-industrial
applications at power dissipation levels to approximately 50 watis. The low
thermal resistance and low package cost of the TO-220 contribute 1o its wide
acceptance throughout the indusiry.

TO-220AR

Ahbsolute Maximum Ratings

[ Parameter Max. __ Units |
Ip@ Te=25°C | Continuous Drain Current, Vas @ -10V =18 i
b@’ Te = 100°C | Gontinuous Drain Current, Ves @ -10 V -13 A |
oY) FPulsed Drain Current @ -T2 ’
Pp @ Tc=25"C . Power Dissipation o 150 LW

i | Linear Derating Factor 1.0 — wec |

|Ves  Gate-to-Source Voltage +20 v
Ess | 5ingle Fulse Avalanche Energy a7 T 640 ‘___L__’mi _
lar | Avalanche Current @ R _-1g A
Ean ' Repetitive Avalanche Energy @ 15 mJ
avidt Peak Dicde Recovery dvidt & 55 | Ving
Tu Operating Junction and -BEto +174
Tsta _ : Storage Temperature Range e

Soldering Temperature, for 10 seconds 300 (1.6mm from case)

L Mounting Torgue, B-32 or M3 screw 10 Ibfein (1.1 Mam}

Thermal Resistance

| —_ . . _ Parameter Min. Typ. [ max. | Uﬁ;q—:

- Rac Junctionto-Case — — 1.0 |
Recs | Case-to-Sink, Flat, Greased Surface - 0.50 — S |
Roua Junction-to-Ambient L= — N i
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IRF9540

Elecirical Characteristics @ T, = 25°C {unless otherwise specified)

Parameter Min, | Typ. | Max. | Units | Tust Canditions

Visripss - Orain-io-Source Breakdown Voltage 00| — | — ¢ V| Ves=0V, p=-250uA

AVierinss/ATa| Breakdown Voltage Temp. Coefficient — |-0.087| — | VW*C | Reference 1o 25°C, Ip=-1mA

Rosiony Static Drain-to-Source On-Resistance — — | 0.20 Q| Vge=-10V, Ip=-11A @

Vs i Gate Threshold Voltage 20| — F-40 V¥ | Yos=Vas, lo=-250nA

O * Forward Transconductance 8.2 — — S | Vpe=-50V, Ip=-11A @

. — — |- Vos=-100V, Vas=V
Ibss Drain-to-Scurce Leakage Current — — = WA Vos—-B0Y, Vas=0V, Tr=150C
less Gate-to-Source Forward Leakage —_ — | -100 A Yiag=-20V
Gate-to-Source Reverse Leakage — — | 100 Vas=20V

Qg Total Gate Charge — [ — | & Ip=-154A
| Qgs Gate-to-Sourcs Charge | — — 14 nc | Ype=-80Y !
| Qga Gate-to-Drain ("Milier") Charge .= — 29 Veag=10V See Fig. 6and 13 @
| Laitont Turn-On Delay Tims — 18 — Vop=-50V

i Rise Time — 73 — ns | ip=-19A

fajot, Turn-Off Delay Time — 34 — 'FAs=8.102

t Fall Time — 57 — Rp=2.4Q Ses Figure 10 @

Lo Internal Drein Inductance — |45 — S T

- nH | from package GLL
Ls {nternal Source Inductance — | 75| — and center of
) die contact H

Cies Input Capacitance — 1400 — Wog=0W

Coss Output Capacitance — 530 | — | PF |Vpz=-25V

Crss Reversa Transfer Capacitance — 10| — f=1.0MHz Ses Figure 5
Source-Drain Ratings and Characteristics
' Parameter Min.  Typ. | Max. | Units Test Conditions
s  Continuous Source Current | e MOSFET symbol
i {Body Diode) - A showing the
, =) Pulsed Source Current . . 72 integral reverse 2
: . {Body Diode) @ p-1 junchion diode.
' " Diode Farward Voitage — i — | 50| V |Te=5C, Is=-194, Yas=lV @

tr Reverse Becovery Time — 130 | 260 | ns | T =25°C, Ip=-19A

Qur Reverse Recovery Charge — | 0.35 | 0.70 | uC |difdi=100AMs @

ton Forward Tum-On Time Intringic turn-on lime is neglegible (tum-on iz dominated by Lg+Eo}
Motes:
(@ Repetitive rating; pulse width limited by @ Isp=-194A, difdt=2004/us. Yop<V(BAIDSS,

max. junction tamperaturs (Ses Figure 11} Tu=175°C

@ Vpp=-25Y, starting Ty=25°C, .=2.7mH @ Pulse width < 200 us; duly cycle 52%.

RG=2502, Iag=-19A (See Figure 12)
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-Ip, Drain Current {Amps)

-Ip, Drain Gurrent (Amps}
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Fig 3. Typical Transfer Characteristics

Rpsiony. Drain-to-Source On Resistance
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-Isp. Reverse Drain Current (Amps)

EL]

Capacitance (pF)

Vgg = @¥. f = IMHz
Cisg = Cgg + Cgg Cgs SHOATED
= Crgg ™ Cyy
Cose = Cas *+ Cgg
'Jl' i T T
SN
\ ot |
5 N M
\\ | ]
|
18 \"\
P
—~ Euss\
= e [l
~F -
i T 1
| l ey
1l 1ol

-Vps, Drain-to-Source Voltage {volts)

Fig 5. Typical Capacitance Vs.
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Fig 7. Typical Sourca-Drain Diode
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-lg. Drain Current (Amps)

Vo5 -—
—h DuT.
U )
~}| i 4 4 Voo
16 \5.._\ Il :
\j\ I Puke Width £ 1ps
T Duty Facter < 0.4%
12 \ =
\\ Fig 10a. Switching Time Test Circuit
-
N
? on} I tg Y
| AR \‘ ‘d( } toﬁ:
f | i
. { \\ 10% I :
! A N | !
: : ! ! f
a
25 i} 75 100 125 150 178 90%
Tg. Case Temperature (°C}- L
Fig 9. Maximum Drain Current Vs. Fig 10b. Switching Time Waveforms

Case Temperature

Fig11.

10 ] T T =TT T
LI 1 1 LI | 1 T
L1 I T 1 [ LE N3
I LI s 1 [
! ¥ | ] I
3 il Saa B
[+ !
nF I f
o 1
a ? —.
2 i Fi
T T
8 P i i =’
[] LI s L t !
T
o - il 'l,i 1 t.
= me
E L -'"J-‘a" Il t i {
SR il == -
o Sii iy
iE -y [ f I T T — o
T 1 R tol
- LAt § Hir l@'
ko Lt SINELE FULSE T oree:
fo.ci_ A1 rorermaL ResPavse) LU nTy FacTar, petidta
. I I ||||||| ] I | 2. PEAK Ti=Fgy * Zenje + Te
10 4
2078 Hi 1973 1072 oot 1 10

t+, Rectangular Pulse Duration {seconds)
Maximum Effective Transient Thermal impedance, Junction-to-Case

339




IRF9540

L
Varylplo obtain ~ YDS) o
required las
D.LLT.
9
__+VDD
las
[+L13Ev]

Fig 12a. Unclamped Inductive Tast Circuit
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Fig 13b. Gate Charge Test Circuit

Appendix A: Figure 14, Peak Diode Recovery dv/dt Test Circuit — See page 1506

Appendix B: Package Outline Mechanical Drawing — See page 1509

Appendix C: Part Marking Information — See page 1516 Intemational

Appendix E: Opticnal Leadforms — See page 1525

Rectifier




