International
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HEXFET® Power MOSFET

® Dynamic dv/dt Rating

#* Repefitive Avalanche Rated

® P-Channel

* 175°C Operating Temperature
® Fast Switching

PD - 90459A

IRF9Z10

* Ease of Paralleling
¢ Simple Drive Requirements

Description
Third Genserations HEXFETS from International Rectifier provide the designer
with the best combination of fast awitching, ruggedized dewee design, Iow

or-resistance and cost-effectivaness.

The TO-Z20 package is universally preformd lor all comrmercial-indusbrisl
appicaticns at power dissipation levels to approximately 50 watts. The low
hermal resistance and W package cast of the TO-220 confribute &z its wide
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acceptance throughoul the industry_ TO-220AB
G D S
Gate Drain Source
Absolute Maximum Ratings
o ] Paramaier T mMax. | units
In® Tc=25C | Continuous Drain Current, Vige @ -10 V 6.7
|Ip @ Te= 100°C | Confinuous Drain Current, Vas & 10V 47 A
I Pulsed Drain Current O N =27 .
Po @& Te=25°C | Power Dissipation . 43 W
Linear Deraling Faclor 028 WG
Vs ___ |Galeto-SourceVoltage | 2000 @0 v
Ess | Single Pulse Avalanche Energy @ 10 mJ
lam Avalanche Currént @ 6.7 A
Erxn | Repetilive Avalanche Energy 0 4.3 i
dhidl Peak Diode Recovery dwidl 3 4.5 Wing
Ti Cperating Junction and -BE to +175
Tare Storage Temperature Range ™
Sokdering Temperature, for 10 seconds 200 {1 5mm from case)
_ [Mounting Torque, 6-32 or M3 screw | 10 iokin (1.1 Nem)
Thermal Resistance
Farameier | Min. | Typ. Max. | Unils
Pwc  [dunctondoCase | — | — | 35
Racs Case-lo-5ink, Flat, Greased Suface | — 0.50 - G
Fiaua | Junction-to-Ambient — - -
Www.Irr.com 1
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max, | Unils Test Condilions
ViERDss Drain-to-Source Breakdown Voltage -5 —_ — Vo Vas=0V, lp=-250uA
AVipmpesfaT )| Breakdown Voltage Temp. Coeflicient — | -0.060 — | WG | Referance to 25°C, lp=-1mA
Rosion Static Drain-to-Source On-Fesistance — — | 080 | 0 |Vas=-10V, lp=-4.04 &
Vs Gate Threshold Voltage =20 — -4.0 Y | Vpe=Vas, lp=-250uA
| e Faorward Transconductance 1.4 — — 5 | Vpe=-25V, lg=-4.04 @
—_ - =100 Vog=-60V, Vge=0V
lpss Drain-1o-Source Leakage Currant — — =00 T} Vace A8V, Vom0V, Tom150°C
I Gate-to-Source Forward Leakage — — | -100 Wia=-20W
58S N
Gate-to-Source Reverse Leakage — - 100 ¢ Was=20V
Qy Total Gate Charge — | - | 12 ] lo=-6.7A
Clgs Gate-to-Source Charge - — | 38 | nC |Vpg=-d8Y
Chga Gate-to-Drain (*Miller"} Chame — — 51 WYeg=-10V See Fig. 6 and 13 @
Laicon) Tum-On Delay Time — 11 - | WVon=-30V
Iy Risa Tima — | 82 | — | e | lD=6TA
Leigam Tum-Off Delay Time — 10 — Re=240
b Fall Time — 3 — Ro=4.0} See Figure 10 @
Lo Internal Drain Inductance — | 45 | — | Eﬂgrm?f; Elg?rf j
nH | from package
Lg Internal Source Inductance - 75 — and center of
dig contact
Ciex Input Capacitance == 270 | — Wgg=0V
Cinas Qutput Capacitance — | 17| — PF | Vps=-28Y
Cras Reverse Transfer Capacitance —_ £l — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Parameter Min, | Typ. | Max. | Units Test Conditions
Iz Continuous Source Cumrant - . £7 MOSFET symbc e
{Body Diode) ' p | showing the ,—1
Ispa Fulsed Source Current _ - 27 integral reverse 4 |:|j,JI
(Rodty Diode) @ p-n junction diode. — s
Vep Diode Forward Voltage — —_ -85 W | Ty=26°C, lg=-6.TA, Ves=0V @
tee Reverse Recovery Time — BO | 180 | ns |T,=25°C. lp=-6.7A
e Reverse Recovery Charge — | 0.086( 019 | pwC |difdt=100Ajus @
ton Foreard Turn-On Time Intringic lurm-en lime is neglegible (lurm-on iz dominated by LesLp)
MNotes:

1 Repetitive rating, pulse width limited by

max, junction temperature (See Figure 11)

Tu=175°C

@ l3ps-6.TA, difdt<B0A/us, VoosViBRIDSS,
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-Vps, Drain-to-Source Voltage (volts) Qg, Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs,
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Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area
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4 www.irf.com



International IRF9Z10

ISR Rectifier

R
Vs > "-a‘\.D-"\.
) DT
8 T h 4
] i I l}-:l~ -|:-,'|"D-EI
[ |
— E.0 -
g— H""-.h :uha:ﬁdh 5 ips
o uty Facter = 0.1%
E 4.5 Ir\\_‘ =
o N Fig 10a. Switching Time Test Circuit
3 Y
Q ™,
£ 3.0 \.\ Wien) T oty 1
W S
S N Ny
L5 A\ |
IHEEE _\ |
o | |
%‘5 50 75 100 128 150 1768 G5
Te, Case Temperaturs (°C) Voe /N
Fig 8. Maximum Drain Current Vs. Fig 10b. Switching Time Waveforms
Case Temperature
10 ™ FHF T = 1 551 ]
e ; i 1
L!fil — I ] . .|'I_.__.
"% ” 1 feet=t1T] | _'_F“_.T ]
(=5 * -
S IR A | JI
A e -[H
= EER RN | - 1
gl 7 - i
i R =ul
e LTI '
I 7 S I I
3 = :.' : : it "
i e S S ST
| i ] !! L—‘e--l
i H |I [ NGTES:
J J i. DUTY FACTOR, Detyftg
102 J i |' | LI 2 PEAR Ty=Paw ¥ Zynuc * Tc
1078 1o 1073 1078 0.1 1 10

t1, Rectangular Pulse Duration (seconds)
Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case

www.irf.com 5



IRF9Z10

Wary ta to obtain Vog p——— iy

requirad las
l___) DT,
iah) -
.".-_."l.lrn[g

00140

Fig 12a. Unclamped Inductive Test Circuit
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Fig 12b. Unclamped Inductive Waveiorms
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Fig 13a. Basic Gate Charge Waveform

Eas. Single Pulse Energy (mJ)

International
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Fig 13b. Gate Charge Test Circuit
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Peak Diode Recovery dv/dt Test Circuit

—<+ Circuit Layout Considerations
— e Low Stray Inductance
A e Ground Plane
e Low Leakage Inductance
Current Transformer
L <

e Ln ]

e
A
o dv/dt controlled by Rg +

e Igp controlled by Duty Factor "D" =
e D.U.T. - Device Under Test

* Reverse Polarity for P-Channel
** Use P-Channel Driver for P-Channel Measurements

@ Driver Gate Drive

P.W.

[«—P.W:-

Period D= Period

)

Reverse
Recovery
Current

®

Re-Applied
Voltage
@

.

www.irf.com

D.U.T. Igp Waveform
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Body %ode Forward
urrent
di/dt /

D.U.T. Vpg Waveform
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Diode Recovery —
dv/dt N\ \*/
DD
v

Drop
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Body Diode )7 Forward

—
Isp

Ripple < 5%
1

*** \Vgg = 5.0V for Logic Level and 3V Drive Devices

Fig -14 For N Channel HEXFETS
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TO-220AB Package Outline (Dimensions are shown in millimeters (inches))
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NOTES:
1 DIMENSIONING AND TOLERANCING PER ASME Y145 M- 1994,
2 DIMENSIONS ARE SHOWN IN INCHES [MILLIMETERS].
3 LEAD DIMENSION AND FINISH UNCONTROLLED IN L1,
4 DIMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH LEAL ASIGNENTS

B
7
8

SHALL NOT EXCEED .005" (0.127) PER SIDE. THESE DIMENSIONS ARE

WEASURED AT THE OUTERMOST EXTREMES OF THE PLASTIC BODY. e
DINENSION b1 & c1 APPLY TO BASE METAL ONLY. b
CONTROLLING DIMENSION * INCHES 3 sourcE
THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSIONS EH1,02 & Ef
DINENSION E2 X H1 DEFINE A ZONE WHERE STAMPING IG8Ts, CoPACK
AND' SINGULATION IRREGULARITIES ARE  ALLOWED. Py
2.— COLLECTOR
3.— EMITTER
DIMENSIONS DooEs
SgoL MILLINETERS INCHES 1= Maoe/oee
MIN. MAX. MIN. MAX. NOTES 3 Mooe
A 356 482 140 190
Al 051 1.40 020 055
A2 2,04 292 080 15
b 0.38 1.01 015 040
b1 0.38 0.96 015 038 5
b2 115 177 045 070
b3 1.15 173 045 068
c 0.36 0.61 014 024
cl 0.36 0.56 014 022 5
D 1422 16,51 560 650 4
D1 8.38 9.02 330 355
D2 1219 12.88 480 507 7
£ 9.66 10.66 380 420 47
£ 8.38 8.89 330 350 7
e 254 BSC 100 BSC
o1 508 200 BSC
Hi 583 6.55 230 270 7.8
L 1270 1473 500 580
Al - 6.35 - 250 3
oP 354 408 139 161
Q 2.54 342 1100 135
[ 9005 90—93

TO-220AB Part Marking Information

EXAMPLE:

THIS IS AN IRF1010
LOT CODE 1789

ASSEMBLED ON WW 19, 1997
INTHE ASSEMBLY LINE "C"

Note: "P"in assembly line
position indicates "Lead-Free"

INTERNATIONAL
RECTIFIER
LOGO

ASSEMBLY
LOT CODE

PART NUMBER

IRF1010

ISR 719C
DATE CODE

YEAR 7 = 1997
WEEK 19
LINE C

TO-220AB packages are not recommended for Surface Mount Application.

Data and specifications subject to change without notice.

International
ISR Rectifier

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. 06/05
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