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Infl neon AUTOMOTIVE GRADE AUIRF7738L2TR

Automotive DirectFET® Power MOSFET @

e Advanced Process Technology

e  Optimized for Automotive Motor Drive, DC-DC and V(eriDsS 40V
other Heavy Load Applications Ros@n) typ. 1.2mQ

. E?(ceptlonally Smgll Footprint and Low Profile max. 1.6mO
e High Power Density

e Low Parasitic Parameters Ip (siticon Limited) 184A
e Dual Sided Cooling Qq (typical) 129nC
e 175°C Operating Temperature

e Repetitive Avalanche Capability for Robustness and Reliability

e Lead free, RoHS and Halogen free

e Automotive Qualified *

Applicable DirectFET® Outline and Substrate Outline ® L6 DirectFET® ISOMETRIC
[ sB | sc ] | [ m2 [ M4 ] Y .« T
Description

The AUIRF7738L2 combines the latest Automotive HEXFET® Power MOSFET Silicon technology with the advanced DirectFET® packaging technology
to achieve exceptional performance in a package that has the footprint of a DPak (TO-252AA) and only 0.7 mm profile.The DirectFET"™ package is
compatible with existing layout geometries used in power applications, PCB assembly equipment and vapor phase, infra-red or convection soldering
techniques, when application note AN-1035 is followed regarding the manufacturing methods and processes.The DirectFET® package allows dual
sided cooling to maximize thermal transfer in automotive power systems.

This HEXFET® Power MOSFET is designed for applications where efficiency and power density are of value. The advanced DirectFET® packaging
platform coupled with the latest silicon technology allows the AUIRF7738L2 to offer substantial system level savings and performance improvement
specifically in motor drive, high frequency DC-DC and other heavy load applications on ICE, HEV and EV platforms. This MOSFET utilizes the latest
processing techniques to achieve low on-resistance and low Qg per silicon area. Additional features of this MOSFET are 175°C operating junction
temperature and high repetitive peak current capability. These features combine to make this MOSFET a highly efficient, robust and reliable device for
high current automotive applications.

Standard Pack
Base Part Number Package Type anearcac - Orderable Part Number
Form Quantity

AUIRF7738L2 DirectFET Large Can Tape and Reel 4000 AUIRF7738L2TR

Absolute Maximum Ratings

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only; and
functional operation of the device at these or any other condition beyond those indicated in the specifications is not implied. Exposure to absolute-
maximum-rated conditions for extended periods may affect device reliability. The thermal resistance and power dissipation ratings are measured under
board mounted and still air conditions. Ambient temperature (TA) is 25°C, unless otherwise specified.

Parameter Max. Units

Vps Drain-to-Source Voltage 40 Vv
Vs Gate-to-Source Voltage +20

Ib @ Tc =25°C Continuous Drain Current, Vgs @ 10V (Silicon Limited) @ 184

Ib @ Tc =100°C Continuous Drain Current, Vgs @ 10V (Silicon Limited) @ 130

Ib @ Ta=25°C Continuous Drain Current, Vgs @ 10V (Silicon Limited) ® 35 A
Ib @ Tc =25°C Continuous Drain Current, Vgs @ 10V (Package Limited) 315

Iom Pulsed Drain Current ® 736

Po @Tc =25°C Power Dissipation @ 94 W
Po @Ta =25°C Power Dissipation ® 3.3

Eas Single Pulse Avalanche Energy (Thermally Limited) ® 134 mJ
Eas (Tested) Single Pulse Avalanche Energy ® 538

lar Avalanche Current ® . A
Ear Repetitive Avalanche Energy ® See Fig. 16, 17, 18a, 18b mJ
Tp Peak Soldering Temperature 270

T, Operating Junction and -55 to + 175 °C
Tste Storage Temperature Range

HEXFET® is a registered trademark of Infineon.
*Qualification standards can be found at www.infineon.com
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Thermal Resistance

Symbol Parameter Typ. Max. Units
Reua Junction-to-Ambient @ o 45
Reua Junction-to-Ambient 12.5 —_—
Reua Junction-to-Ambient ® 20 —_— °C/W
ReJ-can Junction-to-Can @ ® _— 1.6
RoJ.rcs Junction-to-PCB Mounted e 0.5
Linear Derating Factor ® 0.63 W/°C
Static Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Symbol Parameter Min. | Typ. | Max. | Units Conditions
V(BRr)DSS Drain-to-Source Breakdown Voltage 40 | — V. |Ves =0V, Ip = 250uA
AV gripss/AT, [Breakdown Voltage Temp. Coefficient — | 0.02 | — | V/°C |Reference to 25°C, Ip = 1.0mA
Rbs(on) Static Drain-to-Source On-Resistance — | 1.2 | 16 | mQ [Ves=10V,Ip =109A @
Vas(th) Gate Threshold Voltage 2.0 3.0 4.0 \Y
— <~1Vbs = Vas, Ip = 250uA
AVgsin/AT, Gate Threshold Voltage Coefficient — | -84 | — |mV/°C
gfs Forward Transconductance M3 | — | — S |Vps =10V, Ip = 109A
Re Internal Gate Resistance — | 10 | — Q
, — | — | 5.0 Vps = 40V, Vgs = OV
Ibss Drain-to-Source Leakage Current —— [ — [ 250 MA Vos = 40V, Vas = OV, T, = 125°C
less Gate-to-Source Forward Leakage — | — | 100 Ves = 20V
Gate-to-Source Reverse Leakage — | — | -100 nA Vs = -20V
Dynamic Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Symbol Parameter Min. | Typ. | Max. | Units Conditions
Qq Total Gate Charge — | 129 | 194 Vps = 20V
Qgs1 Gate-to-Source Charge — | 27 | — Vs = 10V
Qgs2 Gate-to-Source Charge — | 10 | — Ip = 109A
Qgq Gate-to-Drain ("Miller") Charge — | 45 | — nC See Fig.11
Qgodr Gate Charge Overdrive — | 47 | —
Qsw Switch Charge (Qgs2 + Qgd) — | 55 | —
Qoss Output Charge — | 54 | — | nC |Vos=16V, Vgs =0V
tacon) Turn-On Delay Time —_— 21 —_— Vop = 20V, Vgs =10V @
t, Rise Time — 77 —_— Ib = 109A
taom Turn-Off Delay Time — 139 [— | ™ |rRe=180
tt Fall Time — | 38 | —
Ciss Input Capacitance — | 7471 | — Vas = 0V
Coss Output Capacitance — | 1640 | — \Vps = 25V
Crss Reverse Transfer Capacitance — | 737 | — f=1.0MHz
Coss Output Capacitance — | 5936 | — pF Ves =0V, Vps = 1.0V, f =1.0 MHz
Coss Output Capacitance — | 1465 | — Ves = 0V, Vps =32V, f =1.0 MHz
Coss eff. Effective Output Capacitance — | 2261 | — Ves = 0V, Vps = 0V to 32V

Notes ©® through ® are on page 3
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Diode Characteristics

Symbol Parameter Min. | Typ. | Max. | Units Conditions
| Continuous Source Current I 184 MOSFET symbol .
S (Body Diode) showing the

Pulsed Source Current A integral reverse s

lsw (Body Diode) ® — | | 7% p-n junction diode. °
Vsp Diode Forward Voltage — | — | 13 V [T, =25°C, Is=109A, Vgs = 0V @
ter Reverse Recovery Time — | 50 75 ns |Ty=25°C, I =109A, Vpp = 20V
Qr Reverse Recovery Charge — | 68 102 nC |dv/dt = 100A/us @

D
6 s
G -
® Surface mounted on 1 in. © Mounted to a PCB with © Mounted on minimum
square Cu board (still air). small clip heatsink (still air) footprint full size board with

metalized back and with small
clip heatsink (still air).

@ Click on this section to link to the appropriate technical paper.
@ Click on this section to link to the DirectFET® Website.
® Surface mounted on 1 in. square Cu board, steady state.

@ Tc measured with thermocouple mounted to top (Drain) of part.

® Repetitive rating; pulse width limited by max. junction temperature.
® Starting T, = 25°C, L = 0.022mH, Rg = 500, Ias = 109A.

®@ Pulse width < 400ps; duty cycle <2%.

Used double sided cooling, mounting pad with large heatsink.

® Mounted on minimum footprint full size board with metalized back and with small clip heat sink.
® Ry is measured at T, of approximately 90°C.

2015-10-5



http://www.irf.com/technical-info/appnotes/an-1035.pdf�
http://www.irf.com/product-info/hexfet/directfet.htm�

(Infineon AUIRF7738L2TR

10000 e ——— - 10000 =
—<60ps PULSE WIDTH-LF 1op 150 ——<60us PULSE WIDTHH _ . V&S
—Tj = 25°C 10V —Tj=175°C 10V
—_ 8.0V —
< 1000 7.0V < 7ov
b 6.0V = 6.0V
S 5.5V S 5.5V
= ~ 5.0V 2 1000 sov
3 B BOTTOM 4.5V 3 , BOTTOM 4.5V
Q /’ T Q
S 100 EZ E
v
] v 4 [e] y. Pl
Un) = U? o
-9 - 9 "ﬂ’ Ve
< == < 100
il il y 4
a 10 = a 7/
) - ) 4.5V
7
pp— /
4.5\="1 L~
/
1 | | 10
0.1 1 10 100 0.1 1 10 100
Vpg: Drain-to-Source Voltage (V) Vps Drain-to-Source Voltage (V)
Fig. 1 Typical Output Characteristics Fig. 2 Typical Output Characteristics
= 4 a 20
% T T % | |
E Ip = 109A = Vgs = 10V
[0) [0]
2 2 18
S S
R 3 ®
8 $ T =125°C
x T 16 J =
c o
o o
S T, = 125°C] g
s J= S 14
(,8? \\ é
2 2 1.2
c . :
T 4 [~ <
o . o
. T =25C L 10 T, =25°C
= = 1.
S 5
D X7,
(m]
r O £ 08

4 6 8 10 12 14 16 18 20 5 30 55 80 105 130 155 180 205

VGS, Gate -to -Source Voltage (V) Ip, Drain Current (A)
Fig. 3 Typical On-Resistance vs. Gate Voltage Fig. 4 Typical On-Resistance vs. Drain Current
1000 T 2.0 —T
—Vps 525V 3 Ip = 109A
N [—<60ps PULSE WIDTH § 18 Fvac=10v
< /4 2 Gs
- / 3 L/
c o y.
o / // 1.6
2 100 yAavy = /
S 7/ 7 O /
(@] II L O ~
9 il e g 14 A
g A S 3 & d
3 / Ty=-40°C B s vd
0 'omo S E A
3 / / / TJ=25°C 2 512 v
o [~ TJ=175°C £z
£ 10 .'/ 1 —] g /
g H—1 8 10 pd
2 1 : %
o 11 5 P
/11 2 08 [
L :
3 4 5 6 7 8 06
-60-40-20 0 20 40 60 80 100120140160180
Vs Gate-to-Source Voltage (V) Ty, Junction Temperature (°C)
Fig 5. Typical Transfer Characteristics Fig 6. Normalized On-Resistance vs. Temperature

2015-10-5




(infineon

AUIRF7738L2TR

G, Forward Transconductance (S)

Fig 9.

Vgs, Gate-to-Source Voltage (V)
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Fig. 7 Typical Threshold Voltage vs.
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Notes on Repetitive Avalanche Curves , Figures 16, 17:
(For further info, see AN-1005 at www.infineon.com)

Avalanche failures assumption:

Purely a thermal phenomenon and failure occurs at a temperature far in
excess of Tjmax. This is validated for every part type.

Safe operation in Avalanche is allowed as long as Tjmax is not exceeded.
Equation below based on circuit and waveforms shown in Figures 18a, 18b.
PD (ave) = Average power dissipation per single avalanche pulse.

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

lav = Allowable avalanche current.

AT = Allowable rise in junction temperature, not to exceed Tjmax (assumed as
25°C in Figure 16, 17).

tav = Average time in avalanche.

D = Duty cycle in avalanche = tav -f

ZthJc(D, tav) = Transient thermal resistance, see Figures 15)

PD (ave) = 1/2 ( 1.3'BV'|av) = AT/ Zch
Ly = 2AT/ [1.3-BV-Zy]

Eas (ar) = Pb (ave) tav
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Fig 18b. Unclamped Inductive Waveforms
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DirectFET® Board Footprint, L6 (Large Size Can).
Please see DirectFET® application note AN-1035 for all details regarding the assembly of DirectFET® .
This includes all recommendations for stencil and substrate designs.
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Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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DirectFET® Outline Dimension, L6 (Large Size Can).
Please see DirectFET® application note AN-1035 for all details regarding the assembly of DirectFET® . This includes
all recommendations for stencil and substrate designs.

DIMENSIONS
\ / D Typ METRIC IMPERIAL
~ MIN | MAX | MIN MAX
9.05 | 9.15 | 0.356 | 0.360
6.85 | 7.10 | 0.270 | 0.280
5.90 | 6.00 | 0.232 | 0.236
0.55 | 0.65 | 0.022 | 0.026
0.58 | 0.62 | 0.023 | 0.024
1.18 | 1.22 | 0.046 | 0.048
0.98 | 1.02 | 0.039 | 0.040
0.73 | 0.77 | 0.029 | 0.030
0.38 | 0.42 | 0.015 | 0.017
1.35 | 145 | 0.083 | 0.057
2.55 | 2.65 | 0.100 | 0.104
3.95 | 4.05 | 0.155 | 0.159
5.35 | 545 | 0.210 | 0.214
0.68 | 0.74 | 0.027 | 0.029
0.09 | 0.17 | 0.003 | 0.007
0.02 | 0.08 | 0.001 | 0.003
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DirectFET® Part Marking

"AU" = GATE AND
AUTOMOTIVE MARKING

— LOGO
7 7 5 8 - +— PART NUMBER
| BTC H«"~ BATCH NUMBER

Y=+ DATE CODE

| Line above the last character of

\ \ the date code indicates "Lead-Free"

1

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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DirectFET® Tape & Reel Dimension (Showing component orientation)

LOADED TAPE FEED DIRECTION

B A H
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] ——
ALn E 6
NOTE: Controlling dimensions in mm
Std reel quantity is 4000 parts, ordered as AUIRF7738L2TR. DIMENSIONS
NOTE: CONTROLLING METRIC IMPERIAL
REEL DIMENSIONS DIMENSIONS IN MM CODE MIN MAX MIN MAX
STANDARD OPTION (QTY 4000) A 11.90 12.10 4.69 0.476
METRIC IMPERIAL B 3.90 410 | 0154 | 0.161
CODE | MIN | MAX | MIN | MAX c 1590 | 16.30 | 0.623 | 0.642
A 330.00 N.C 12.992 N.C D 7.40 7.60 0.291 0.299
g e oo ONS'SO E | 720 | 7.40 | 0283 | 0201
) 150 NG 0.059 NG g 9.90 10.10 gggg 0.398
E 99.00 | 100.00 | 3.900 3.940 1.50 N.C - N.C
F N.C 22.40 NC 0.880 H 1.50 1.60 0.059 | 0.063
G 16.40 | 18.40 | 0.650 | 0.720
H 15.90 19.40 0.630 0.760

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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Qualification Information

Automotive
(per AEC-Q101)
Qualification Level Comments: This part number(s) passed Automotive qualification. Infineon’s
Industrial and Consumer qualification level is granted by extension of the higher|
Automotive level.
Moisture Sensitivity Level DFET2 Large Can | MSL1
Class M4 (+/- 800V)"
AEC-Q101-002
Class H2 (+/- 4000V)"

Machine Model

ESD Human Body Model AEC-Q101-001
. N/A

Charged Device Model AEC-Q101-005
RoHS Compliant Yes

1 Highest passing voltage.

Revision History
Date Comments

e Updated datasheet with corporate template
10/5/2015 e Corrected ordering table on page 1.
e Updated Tape and Reel option on page 10

Published by
Infineon Technologies AG
81726 Miinchen, Germany

© Infineon Technologies AG 2015
All Rights Reserved.

IMPORTANT NOTICE

The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics
(“Beschaffenheitsgarantie”). With respect to any examples, hints or any typical values stated herein and/or any
information regarding the application of the product, Infineon Technologies hereby disclaims any and all warranties and
liabilities of any kind, including without limitation warranties of non-infringement of intellectual property rights of any third
party.

In addition, any information given in this document is subject to customer’s compliance with its obligations stated in this
document and any applicable legal requirements, norms and standards concerning customer’s products and any use of
the product of Infineon Technologies in customer’s applications.

The data contained in this document is exclusively intended for technically trained staff. It is the responsibility of
customer’s technical departments to evaluate the suitability of the product for the intended application and the
completeness of the product information given in this document with respect to such application.

For further information on the product, technology, delivery terms and conditions and prices please contact your nearest
Infineon Technologies office (www.infineon.com).

WARNINGS

Due to technical requirements products may contain dangerous substances. For information on the types in question
please contact your nearest Infineon Technologies office.

Except as otherwise explicitly approved by Infineon Technologies in a written document signed by authorized
representatives of Infineon Technologies, Infineon Technologies’ products may not be used in any applications where a
failure of the product or any consequences of the use thereof can reasonably be expected to result in personal injury.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




