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International IREP2907
TSR Rectifier  automorive mosrer

HEXFET® Power MOSFET
Typical Applications b
o Integrated Starter Alternator —
e 42 Volts Automotive Electrical Systems Vbss = 75V
Benefits :j A R =4.5mQ
e Advanced Process Technology G DS(en)
o UltraLow On-Resistance
o Dynamic dv/dt Rating S Ip = 209A®
e 175°COperating Temperature

o Fast Switching
o Repetitive Avalanche Allowed up to Tjmax

Description
Specifically designe

d for Automotive applications, this

extremely effici

Automotive
applications.
Absolute Maximum Ratings
Parameter
Ip @ Tc =25°C Continuous Drain Current, Vg @ 10V 2096®
Ip @ Tc =100°C| Continuous Drain Current, Vgs @ 10V 148® A
Iom Pulsed Drain Current @ 840
Pp @T¢ =25°C Power Dissipation 470 W
Linear Derating Factor 3.1 W/°C
Vas Gate-to-Source Voltage +20 \Y
Eas Single Pulse Avalanche Energy @ 1970 mdJ
AR Avalanche Current See Fig.12a, 12b, 15, 16 A
Ear Repetitive Avalanche Energy® mJ
dv/dt Peak Diode Recovery dv/dt ® 5.0 V/ins
Ty Operating Junction and -565 to + 175
Tsta Storage Temperature Range °C
Solidering Temperature, for 10 seconds 300 (1.6mm from case )
Mounting Torque, 6-32 or M3 screw 10 Ibfein (1.1Nem)
Thermal Resistance
Parameter Typ. Max. Units
ReJc Junction-to-Case —_— 0.32
Recs Case-to-Sink, Flat, Greased Surface 0.24 —_ °C/W
ReJa Junction-to-Ambient —_— 40
www.irf.com 1

08/08/11



IRFP2907 I:Ir:ﬂemo’rionol

R Rectifier

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

Parameter Min.| Typ. |Max. | Units Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 7% | — | — V | Vas =0V, Ip = 250pA
AV(erypss/AT, | Breakdown Voltage Temp. Coefficient | — |0.085| — | V/°C | Reference to 25°C, Ip = 1TmA
Rbs(on) Static Drain-to-Source On-Resistance | —— | 3.6 | 4.5 mQ | Vgs =10V, Ip = 1256A ®
VaGs(th) Gate Threshold Voltage 20 | — | 4.0 V | Vps =10V, Ip = 250pA
Ofs Forward Transconductance 130 | — | — S | Vps =25V, Ip=125A
Ipss Drain-to-Source Leakage Current —|—120 pA Vbs =75V, Vgs = OV
— | — | 250 Vps = 60V, Vgs = 0V, Ty = 150°C

loss Gate-to-Source Forward Leakage — | — | 200 nA Vgs = 20V

Gate-to-Source Reverse Leakage — | — | -200 Vags = -20V
Qg Total Gate Charge — | 410 | 620 Ip = 125A
Qgs Gate-to-Source Charge — | 92 [ 140 | nC | Vps =60V
Qgd Gate-to-Drain ("Miller") Charge — | 140 | 210 Vgs = 10V®
td(on) Turn-On Delay Time = | 25 Vpp = 38V
tr fF:HSLGF — | 190 ns Ip = 125A
ta(off) n-Off Delay Time — | 130 Rg =1.2Q
t Fall Ti e g

P ——I;,aa--.,EF
bl \ |P Vg |
ool W AN |

W a"aﬁ”ﬁgﬂlﬂemerr&l@&m *
Coss Outpu]lga_d'a — _— RFE
Crss 3 | — {500 | — | | ig. 5
Coss Output Capacitance — | 9780 | — Ves =0V, Vps=1.0V, f=1.0MHz
Coss Output Capacitance — | 1360 | — Vgs = 0V, Vps =60V, f=1.0MHz
Coss eff. Effective Output Capacitance ® — | 2320 | — Vgs = 0V, Vps =0V to 60V
Source-Drain Ratings and Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
Is Continuous Source Current MOSFET symbol °
(Body Diode) | T |20%@ A | showing the
Ism Pulsed Source Current 840 integral reverse !
(Body Diode) ® R p-n junction diode. s
Vsp Diode Forward Voltage — | — 1.3 \'% Ty=25°C, Is =125A,Vgs =0V @
ter Reverse Recovery Time — | 140 | 210 ns | Ty=25°C, I[r=125A
Qpn Reverse RecoveryCharge —— | 880|1320| nC | di/dt=100A/us ®
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by Lg+Lp)
Notes:
@ Repetitive rating; pulse width limited by ® Coss eff. is a fixed capacitance that gives the same charging time

max. junction temperature. (See fig. 11).
@ Starting Ty=25°C, L = 0.25mH
Rg = 25Q, Ias = 125A. (See Figure 12).

as Coss While Vps is rising from 0 to 80% Vpss -
® Calculated continuous current based on maximum allowable

® lsp< 125A, di/dt < 260A/ps, Vop < V(grypss junction temperature. Package limitation current is 90A.
T,< 175°C ’ " @ Limited by Tymax, see Fig.12a, 12b, 15, 16 for typical repetitive
@ Pulse width < 400us; duty cycle < 2%. avalanche performance.
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Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance
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Vs. Temperature

Notes on Repetitive Avalanche Curves , Figures 15, 16:

(For further info, see AN-1005 at www.irf.com)

1. Avalanche failures assumption:
Purely a thermal phenomenon and failure occurs at a
temperature far in excess of Tjnay. This is validated for
every part type.

2. Safe operation in Avalanche is allowed as long asTjmay iS
not exceeded.

3. Equation below based on circuit and waveforms shown in
Figures 12a, 12b.

4. Pp (ave) = Average power dissipation per single
avalanche pulse.

5. BV = Rated breakdown voltage (1.3 factor accounts for
voltage increase during avalanche).

6. I,y = Allowable avalanche current.

7. AT = Allowable rise in junction temperature, not to exceed
Timax (@ssumed as 25°C in Figure 15, 16).
tav = Average time in avalanche.
D = Duty cycle in avalanche = t,, f
Zinyc(D, tay) = Transient thermal resistance, see figure 11)

Pb (ave) = 1/2 (1.3BV-ly,) = AT/ Zyye
lay = 2AT/ [1.3-BV-Zy]
Eas (aR) = Pb (aveytav
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Peak Diode Recovery dv/dt Test Circuit
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Circuit Layout Considerations
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Fig 17. For N-channel HEXFET® power MOSFETs
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TO-247AC Package Outline

Dimensions are shown in millimeters (inches)

NOTES:
1 DIMENSIONING AND TOLERANCING AS PER ASME Y14.5M 1994,
2 DIMENSIONS ARE SHOWN IN INCHES.
ﬁ CONTOUR OF SLOT OPTIONAL.
DIMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED .005" (0.127)

PER SIDE. THESE DIMENSICNS ARE MEASURED AT THE QUTERMOST EXTREMES OF THE PLASTIC BCOY.
THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSIGNS D1 & Et
LEAD FINISH UNCONTROLLED IN L1,
aP TO HAVE A MAXIMUM DRAFT ANGLE OF 1.5 * TO THE TOP OF THE PART WITH A MAXMUM HOLE
DIAMETER OF .154 INCH

8  QUTLINE CONFORMS TO JEDEC CUTLINE TQ-247AC .

DIMENSIONS
SYMBOL INCHES MILLMETERS
MIN MaAX. MIN. MAX. NOTES
) 83 209 465 530

Al 087 10z 221 259
098 1.50 2.49
1.40

DATE CODE

YEAR 1 = 2001
Note: "P" in cssembly line position WEEK
inciootes "LeccHFree’ 35
LINE H

TO-247AC package is not recommended for Surface Mount Application.
Note: For the most current drawing please refer to IR website at http://www.irf.com/package/

Data and specifications subject to change without notice.
This product has been designed and qualified for the Automotive[Q101] market.
Qualification Standards can be found on IR’s Web site.

International
IGR Rectifier

IR WORLD HEADQUARTERS: 101N.Sepulveda Blvd, El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903
Visit us at www.irf.com for sales contact information. 08/2011
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