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IR Rectifier IRF9Z10

HEXFET® Power MOSFET o
UDSS = ‘EDU
® Dynamic dv/dt Rating —
* Repetitive Avalanche Rated :j \ 4 Rp = 0.500
® P-Channel a #{on) )
* 175°C Operating Temperature _
* Fast Switching 8 Ip=-6.7A
® Ease of Parallaling
& Simple Drive Requirements
Description D
Third Genserationn HEXFETS from International Rectifier provide the designer -
with the best combination of tast awitching, reggedized devos design, low
on-rosistance and cost-effectiveness. \
The TO-220 package is universally preformad lor all commercial-indusbrial \\}\ S
appicalions at power dissipation bevels 1o approximalely 50 watts, The low GD
thierrnal résistancos and i Flackagﬁ coit of the TO-220 confribute fo its wide TO-220AB
accaptance throughout the industry.
G D S
Gate Drain Source
Absolute Maximum Ratings
- | Parameler T M. T umms
Ip® To=25C | Conlinuous Drain Current, Vias @ -10 V 6.7
o @ To=100°C | Confinuous Dain Current, Vs & 10V A7 A
=) Pulsed Draln Current @ I . L I
Pp @ Te=25"C | Power Dissipation B 43 W
Linear Deraling Faclor 02y WG
Ves  |Galeto-SourceVoltage 00 | 00 @0 v
Eas TSin»gla Pulse Avalanzhe Energy @ 140 md
lam Avalanche Current @ 5.7 A
Esn | Hepetilive Avalanche Energy @ 4.9 i
il Paak Diode Recovery dwidl @ 4.5 Wins
Ti Oparating Junction and 56 t0 +175
Tare Storage Temperature Range W
Saldering Temperaiure, for 10 seconds 303 {1.6mm from case)
___ jMounting Torque, 6-32 or M3 screw | 0 lolsin (1.1 Nem)
Thermal Resistance
Parameter | Min. | Typ. | Max | Units
(Ao~ [Juncionto-Case =~ | — [ — | 35
Flacs Case-lo-Sink, Flat, Greased Sudace | — 080 |  — GiW
Rius [ Junetion-to-Ambient — = -
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Infernational
ISR Rectifier

Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

Parameter Min, | Typ, | Max, | Unils Test Condilions
ViemiDas Drain-lo-Source Breakdown Voltage -80 —_ - Vo [ Vae=0V, ip=-250p 4
AVpmozs/A T Breakdown Voltage Temp. Coefficient — | -0.080 — | W/C [ Referance to 25°C, Ip=-1ma
Ppsion) Static Drain-to-Source On-Resistance — — | 0.50 0 | Vas=-10V, lp=-4.04 &
Vs Gate Thrashold Yoltage 20 = | 40 V| Vps=Vas, lp=-250p4
| e Forward Transconductance 1.4 — — S | Vps=-25V, lp=-4.0A &
—_ = | =100 Vps=-60V, Vge=0V
lpss Drain-1o-Source Leakage Currant — — =00 T} Vace A8V, Vom0V, Tom150°C
s Gate-to-Source Forward Leakage — — | ~100 nA Wige=-20V
Gate-to-Source Reverse Leakage — - 100 | Was=20V
Qy Total Gate Charge — | - | 12 lp=-6.74
Clgs Gate-to-Source Charge - — | 38 | nC |Vpg=-d8Y
Clga Gate-to-Drain (*Miller’} Charge — — 5.1 Weg=-10V See Fig. 6 and 13 @
Laicon) Tum-On Delay Time — 11 - | WVon=-30V
Iy Rise Time — [ 83 | — | e |ID=67A
Leigam Tum-Off Delay Time — 10 — Re=240
h Fall Time — H — Ro=4.00 See Figure 10 @
Lo Internal Drain Inductance — | 45 | — |6 o 025
nH | from package
Le Internal Source Inductance - 75 — and center of
die contact
Ciex Input Capacitance == 270 | — Wgg=0V
Coss Output Capacitance — | 17| — PF | Vps=-25W
Cras Reverse Transfer Capacitance — 1 — 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) ' A showing the ,—I
Ispa Fulsed Source Current _ - 27 integral reverse 4 |:|j,JI
{Body Diode) ® p-n junction diode. s
Vep Diode Forward Voltage — — -5.5 W | Ty=25°C, lg=-6.TA, Vg=0V @
tor Reverse Recovery Time — 80 160 | ns |T,=25°C, le=-6.7A
e Reverse Recovery Charge — | 0.086( 019 | pwC |difdt=100Ajus @
ton Forward Turn-On Time Infrinsic lurr-on lime is neglegible (um-an s dominated by Ls+Lp)
MNotes:

1} Repetitive rating, pulse width limited by

max, junction tempearature (See Figure 11)

Tu=175°C

@ lsps-6.7A, diidt<B0A/u s, VoosViBRIDSS,
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IRF9Z10

se Vo5 = OV, T = 1Mz I
EIEE = CDE + Cga. CUE- SHOATED
Iﬂrss = Cga
50 {Coze = Cas + Cgo
I, S
= mh-ié\:
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-Vps, Drain-to-Source Voltage (volts)

Fig 5. Typical Capacitance Vs.
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Fig 7. Typical Source-Drain Diode
Forward Voltage

-Vag. Gate-to-Source Voltage (volts)

=Ip, Drain Cumrent {Amps)

Infernational

ISR Rectifier
2 Ip = -6.74
Vpg = =48V 1—
16 Wpg = -30V E.:;
12
B /P
“ 7;
FOR TEST CIRCUIT
b SEE_FIGURE 13
(4] a =] =] 12 15
Qg Total Gate Charge (nC)
Fig 6. Typical Gate Charge Vs.
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Fig 8. Maximum Safe Operating Area
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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
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Infernational

ISR Rectifier
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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
<
Lon]
0 AN
B

A
:1 e 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 PW
Period D=—Fp_""
l——P.W- Period
t
Vgg=10V
(C '
)
@|puT Igp Waveform (C
))
Reverse
Recovery Body Diode Forward
Current  |™ Current /’
di/dt
®|puT Vpg Waveform .
Diode Recovery —
/ dv/dt \*/
DD
v
Re-Applied | — q
Voltage Body Diode ’ ’ Forward Drop
@

Inductor Curent
~ - @O ——

Ripple < 5% Isp
vy

www.irf.com

*** Vs = 5.0V for Logic Level and 3V Drive Devices

Fig -14 For N Channel HEXFETS
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IRF9Z10 International
TSR Rectifier
TO-220AB Package Outline (Dimensions are shown in millimeters (inches))
A
| NOTES:
SEATING 1 DINENSIONING AND TOLERANCING PER ASME Y14.5 M- 1994,
A PLANE 2 DINENSIONS ARE SHOWN IN INCHES [MILLIMETERS].
{TE op A 3 LEAD DIMENSION AND FINISH UNCONTROLLED IN L1,
I -t A 4 DINENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH LEAD ASSIGNUENTS
SHALL NOT EXCEED .005" (0.127) PER SIDE. THESE DIMENSIONS ARE
a N WEASURED AT THE OUTERMOST EXTREMES OF THE PLASTIC BODY. HOEE
[ { H‘ A DIMENSION b1 & c1 APPLY TO BASE METAL ONLY. 1. GATE
6 CONTROLLING DIMENSION : INCHES. ;: 2@‘;?@5
DAF DETAL B 7 THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSIONS EH1,02 & El
/ 8  DIMENSION E2 X H1 DEFINE A ZONE WHERE STAMPING IGBTs. CoPACK
ot AND SINGULATION IRREGULARITIES ARE ALLOWED. 1o G
\ \ /-\< U/ 2.~ COLLECTOR
1 3~ ENITER
[in ' DIMENSIONS DIODES
c [
it} SviaoL MILLMETERS INCHES 1~ Moo/ oreN
™ L MIN. MAX. MIN. MAX. NOTES 3. Aooe
A 356 4.82 140 190
Al 051 1.40 020 055
A2 2.04 2.92 080 115
L] i ] A b 0.38 1.01 015 040
@ ¢ J- SHEET 2 bl 0.38 0.96 015 038 5
EFECEEAE 22 - b2 1.15 1.77 045 070
=l b3 1.15 1.73 045 068
¢ 0.36 0.61 014 024
cl 0.36 0.56 014 022 5
A D 14.22 16.51 560 650 4
I Dt 8.38 9.02 330 355
|I 02 12.19 12.88 480 507 7
£ 9.66 10.66 380 420 47
02 /A || E1 8.38 8.89 330 350 7
J o e 254 BSC 100 BSC
3X bl 3X b2 el 5.08 .200 BSC
o HI 585 6.55 230 270 7.8
L 12,70 14.73 500 580
5] - 6.35 - 250 3
UG oP 354 4.08 139 161
N L Q 2.54 3.42 100 135
r ;/”m@ [ 9093 90-9%
c /\\\\/ cf
LY

VEW A4

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 \~I¢JR 719 4

O PART NUMBER
—

r~—_
7 B9 DATE CODE

IRF1010

ASSEMBLY / YEAR 7 = 1997
LOT CODE 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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