infineon Strong/-FET™

IRFH7084PbF

Application
e Half-bridge and full-bridge topologies

e Synchronous rectifier applications
e Resonant mode power supplies 6 mm Vbss 40V
e DC/DC converters i
e DC/AC Inverters Rbsion) typ. 0.95mQ
max 1.25mQ

Ib 265A
Benefits
e Improved Gate, Avalanche and Dynamic dV/dt Ruggedness
e Fully Characterized Capacitance and Avalanche SOA
e Enhanced body diode dV/dt and dI/dt Capability
e |ead-Free, RoHS Compliant o

g
PQFN 5X6 mm

Standard Pack
Base part number Package Type Form Quantity Orderable Part Number
IRFH7084PbF PQFN 5mm x 6mm Tape and Reel 4000 IRFH7084TRPbF
g 6 300
§ Ip = 100A
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Vs Gate-to-Source Voltage (V)

Fig 1. Typical On-Resistance vs. Gate Voltage Fig 2. Maximum Drain Current vs. Case Temperature
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Absolute Maximium Rating

Symbol Parameter Max. Units

Ib @ Ta=25°C Continuous Drain Current, Vgs @ 10V 40

Ip @ Tcotom) = 25°C  |Continuous Drain Current, Vgs @ 10VO® 265 A

Ip @ Tc@ottom) = 100°C  |Continuous Drain Current, Vgs @ 10V® 170

lowm Pulsed Drain Current @ 1060 A
Linear Derating Factor 1.25 W/°C

Po @Tc = 25°C Max Power Dissipation 156

Vas Gate-to-Source Voltage +20 V

I’JSTG gt%?;agttlen%:rzgztrlgtnu?emlj?ange -5 o+ 150 c

Avalanche Characteristics

EAs (Thermally limited) Single Pulse Avalanche Energy ® 185 iy
Eas (Thermally limited) Single Pulse Avalanche Energy ©® 431
Iar Avalanche Current @ See Fig 14, 15, 233, A
Ear Repetitive Avalanche Energy @ 23b mJ
Thermal Resistance

Parameter Typ. Max. Units
RoJc (Bottom) Junction-to-Case 0.5 0.8
Rosc (Top) Junction-to-Case — 21 W
Rosa Junction-to-Ambient © S 35
Reua (<108) Junction-to-Ambient — 20
Static @ T, = 25°C (unless otherwise specified)
Symbol Parameter Min. | Typ. | Max. |Units Conditions
V(8R)DsS Drain-to-Source Breakdown Voltage 40 | — V  |Ves =0V, Ip = 250pA
AV grppss/AT, |Breakdown Voltage Temp. Coefficient —— 10.034| — [ V/°C |Reference to 25°C, Ip = 1mA
Ros(on) Static Drain-to-Source On-Resistance — [ 095 ] 1.25| mQ |Vgs =10V, Ip = 100A
Vasi(ih) Gate Threshold Voltage 22 | — | 3.9 V  |Vps = Vgs, Ip = 150pA
loss Drain-to-Source Leakage Current e 115% pA xzz ;jg\y ,\/\G/:S;O?/\,/TJ TS
lass Gate-to-Source Forward Leakage — | — | 100 nA Vgs = 20V

Gate-to-Source Reverse Leakage — | — [ -100 Vs = -20V

Rg Gate Resistance — |14 | — | O
Notes:

® Rating refers to the product only with datasheet specified absolute maximum values, maintaining case temperature
at 25°C. For higher case temperature please refer to Diagram 2. De-rating will be required based on the actual
environmental conditions.

Repetitive rating; pulse width limited by max. junction temperature.

Limited by Tymax, starting T, = 25°C, L = 0.037mH, Rg = 509, Ias = 100A, Vgs =10V.

Isp < 100A, di/dt < 994A/|JS, Vpp < V(BR)DSS, T,<150°C.

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

Coss eff. (TR) is a fixed capacitance that gives the same charging time as Coss While Vps is rising from 0 to 80% Vpss.
Coss eff. (ER) is a fixed capacitance that gives the same energy as C,ss While Vpg is rising from 0 to 80% Vpss.

Ry is measured at T, approximately 90°C.

Limited by T,max, starting T, = 25°C, L = 1mH, Rg = 500, Ias = 29A, Vs =10V.

When mounted on 1 inch square PCB (FR-4). Please refer to AN-994 for more details:
http://www.infineon.com/technical-info/appnotes/an-994.pdf
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Dynamic Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Symbol Parameter Min. | Typ. | Max. |Units Conditions
gfs Forward Transconductance 120 | — | — | S [|Vps =10V, Ip =100A
Qq Total Gate Charge — | 127 | 190 Ip = 100A
Qgs Gate-to-Source Charge — | 3 | — nC Vps = 20V
Qqq Gate-to-Drain Charge — | 41 | — Ves = 10V
Qsyne Total Gate Charge Sync. (Qg— Qgd) — | 195 | —
ta(on) Turn-On Delay Time 16 | — Vpp = 20V
tr Rise Time — | 31 —_— Ip = 30A
oo Turn-Off Delay Time — 64 [ — | ™ |Re=270
ts Fall Time — | 34 | — Vgs = 10V
Ciss Input Capacitance — | 6560 | — Vas = 0V
Coss Output Capacitance — | 940 | — Vps = 25V
Crss Reverse Transfer Capacitance — | 650 | — oF f =1.0MHz, See Fig.5
Cossefi(er)  |Effective Output Capacitance (Energy Related) | — | 1120 | — \S/gfa?%\q 1VDS =0Vio32vVe
Cossei(r)  |Output Capacitance (Time Related) — | 1300 | — Ves = 0V, VDS =0V to 32V®
Diode Characteristics
Symbol Parameter Min. | Typ. | Max. |Units Conditions
Is Continuqus Source Current | — ] 120 MOSFET symbol o

(Body Diode) showing the

A |

lsu Pulsed Spurce Current — | — | 1060 mtegral reverse

(Body Diode) ®@ p-n junction diode. s
Vsp Diode Forward Voltage® — | — | 1.3 V |T,=25°C,ls=100A,Vgs = OV
dv/dt Peak Diode Recovery dv/dt @ — | 45 | — |V/ns [T, =150°C,ls=100A,Vps = 40V

. _— 36 _— IJ =25°C VDD =34V
tr Reverse Recovery Time — 37 —— | ns Ig—= 125°C I = 100A,
— | 38 | — T,=25°C di/dt=100A/us ®

Qr Reverse Recovery Charge — a0 | — nC Ig—: 125°C
IrRRM Reverse Recovery Current — | 17 | — | A [Ty=25°C
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IRFH7084PbF
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Fig 3. Typical Output Characteristics
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Fig 7. Typical Capacitance vs. Drain-to-Source Voltage
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Fig 15. Typical Avalanche Current vs. Pulse width
200
TOP Single Pulse Notes on Repetitive Avalanche Curves , Figures 14, 15:
180 BOTTOM 1.0% Duty Cycle (For further info, see AN-1005 at www.infineon.com)
= 180 Ip = 100A 1.Avalanche failures assumption:
= Purely a thermal phenomenon and failure occurs at a
= 140 M temperature far in excess of Timayx. This is validated for every
= \ part type.
< 120 o 2. Safe operation in Avalanche is allowed as long asTmax is not
| g i
o \L exceeded.
=] 100 \ 3. Equation below based on circuit and waveforms shown in Figures
S g0 S 22a, 22b.
o \ - " . n .
z A\ \ 4. Pp ave) = Average power dissipation per single avalanche pulse.
- 60 < a 5. BV = Rated breakdown voltage (1.3 factor accounts for voltage
E NG \\ increase during avalanche).
w40 Y ~ 6. lay = Allowable avalanche current.
\ N 7. AT = Allowable rise in junction temperature, not to exceed Tjmnax
20 < - ] j
\ \. (assumed as 25°C in Figure 14, 15).
0 - t.v = Average time in avalanche.
25 50 75 100 125 150 D = Duty cycle in avalanche = tav -f

Zinic(D, tay) = Transient thermal resistance, see Figures 13)
PD (ave) = 1/2 ( 1.3-BV-lay) = AT/ Zinuc
Ly = 2AT/ [1.3:BV-Zy]

Fig 16. Maximum Avalanche Energy vs. Temperature Exas (ar) = Pb (ave) tav
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Rev. 2.5, 2020-05-27




(Infineon. IRFH7084PbF

@ Driver Gate Drive

e kot g PW.
D.U.T % P.W_f’enod D= Period
\ f .
%) o V=10V
: !l Circuit Layout Considerations
* Low Stray Inductance —_()()‘—_
* Ground Plane
< » Low Leakage Inductance ®@|lpuT lsp Waveform
Current Transformer
2
Reverse
@ “ ® Recovery Body Diode Forward
i - " Current@ Current ldt /
D.U.T. Vpg Waveform
+—m TW T ps fYaveror Diode Recovery \ =i
v / dvidt
® F— Voo
A Vbp Re-Applied -
Rg o dv/dt controlled by Rg o Pl ___S
o Driver same type as D.U.T. |+ Voltage Body Diode ’ ’ Forward Drop
« Igp controlled by Duty Factor "D" v @ |inductor Curent
e D.UT. - Device Under Test \/\SS\/—:—’-\
Ripple < 5% Isp
i

* \igs = 5V for Logic Level Devices

Fig 22. Peak Diode Recovery dv/dt Test Circuit for N-Channel HEXFET® Power MOSFETs
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PQFN 5x6 Outline "B" Package Details

IRFH7084PbF

. DM | MILLIMITERS INCH
JU | £1 SYMBOT MIN MAX MIN | MAX
AP,‘ ‘ ‘ A 0.800 | 0.900 |0.0315 | 0.0543
<) 1 o Al 0.000 | 0.050 |0.0000 | 0.0020
P (4) varing A3 0.200 REF 0.0079 REF
o - pree % ,,,,, R b 0.350 | 0.470 | 0.0138 [0.0185
] * 1 » b1 0.025 | 0.125 |0.0010 |0.0049 Note.
4 | s b2 0.210 | 0.410 |0.0083 [0.0161 et o
I, ] b3 0.150 | 0.450 [0.0059 [0.0177 | " ASE¥aBIGes e @
Az D 5.000 BSC 0.1969 BSC 2. Dimension L represents terminol full bock
D] 4.750 BSC 0.1870 BSC consptabte o PR
SIDE VIEW TOP VIEW D2 4.100 [ 4.300 [0.1614 [0.1693 | 3 coslonory sppis to the expose Heot Siug
11600 WH‘ s E 6.000 BSC | 0.2362 BSC | , i o o 1 optiono
E1 5.750 BSC 0.2264 BSC
i L E2 3.380 | 3.780 |0.1331 | 0.1488
0.100£0.025 0.154 J
o e 1.270 REF 0.0500 REF
SIDE VIEW el 2.800 REF 0.1102 REF
K 1.200 | 1.420 |0.0472 0.0559
L 0.710 | 0.900 | 0.0280 | 0.0354
P o 12 o 1
R 0.200 REF 0.0079 REF
R2 0.150 | 0.200 |0.0059 [0.0079
BOTTOM VIEW
PQFN 5x6 Outline "G" Package Details
DIM | MILLIMETERS INCH
Marking E
=lis \‘ 2 SYMBOD MIN. MAX. MIN. MAX.
+ </‘ 1 ‘ - A 0.950 | 1.050 | 0.0374 | 0.0413
b2 @93 | e (0 . , A1 0.000 0.050 | 0.0000 | 0.0020
Qi
¢ : < 07 A3 0.254 REF 0.0100 REF
+ s b 0.310 0.510 0.0122 0.0201
|
A as € b1 0.025 0.125 0.0010 0.0049
SIDE VIEW TOP VIEW b2 0.210 0.410 | 0.0083 | 0.0161
- E3 ‘* b3 0.180 0.450 0.0071 0.0177 Note:
€
x ; A D 5" 50 BSC 02028 BSC 1. Eﬁgﬂr/‘egsl%rl‘%&rﬁég\fmnceing confirm to
Asd ‘L‘ B D1 5.000 BSC 0.1969 BSC 2 Dimenslon L repreamie orminal ul bk
-] b3 D2 3700 3900 O/‘ 457 O/‘555 occeptable
SIDE VIEW 3. 22p\v?guor;tsy toh;;p\isrmtiomt‘he expose Heat Slug
E 6.150 BSC 0.2421 BSC 4. Radius on terminal is Optional
Expose E1 6.000 BSC 0.2362 BSC
e F2 3.560 3.760 | 0.1402 | 0.1488
0.600
E3 2.270 | 2.470 | 0.0894 | 0.0972
] e 1.27 REF 0.050 REF
| K 0.830 1.400 | 0.0327 | 0.0551
pe @ L 0.510 0.710 | 0.0201 | 0.0280
= ‘ " L1 0.510 0.710 | 0.0201 | 0.0280
—1 — =L (4x
P
BOTTOM VIEW 10 deg 12 deg| O deg 12 deg

For more information on board mounting, including footprint and stencil recommendation, please refer to application note
AN-1136: http://www.infineon.com/technical-info/appnotes/an-1136.pdf

For more information on package inspection techniques, please refer to application note AN-1154:
http://www.infineon.com/technical-info/appnotes/an-1154.pdf

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

Rev. 2.5, 2020-05-27


http://www.irf.com/package/
http://www.irf.com/technical-info/appnotes/an-1136.pdf
http://www.irf.com/technical-info/appnotes/an-1154.pdf

(infineon

PQFN 5x6 Part Marking

DATE CODE—_ |

INTERNATIONAL
RECTIFIER LOGO

ASSEMBLY

SITE CODE

(Per SCOP 200-002)

PQFN 5x6 Tape and Reel

REEL DIMENSIONS

&
&

—I |=—Reel Width (W1

PIN 1
IDENTIFIER— |

\

I2R

YOO PART NUMBER

AXYWWX
XXXXX
AN

(“4 or 5 digits”)

MARKING CODE

(Per Marking Spec)

‘«Ko Pt
1 @@@@%%G}%é\

LOT CODE

(Eng Mode - Min last 4 digits of EATI#)
(Prod Mode - 4 digits of SPN code)

TAPE DIMENSIONS

Fan)

|

1 [ )

Ao —

IRFH7084PbF

CODE DESCRIPTION
Ao Dimension design to accommodate the component width
Bo Dimension design to accommodate the component lenght
Ko Dimension design to accommodate the component thickness
w Overall width of the carrier tape
P1 Pitch between successive cavity centers

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Sprocket Holes

© O O O

|OW

o

J/m O4L 103 04L User Direction of Feed
\ 2
Pocket Quadrants
Note: All dimension are nominal
Package Reel Q1Y Reel Ao Bo Ko P1 w Pin 1
Type Diameter Width (mm) (mm) (mm) (mm) (mm) Quadrant
(Inch) w1
(mm)
5 X6 PQFN 13 4000 124 6.300 5.300 1.20 8.00 12 Q1

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

Industrial™
Qualification level (per JEDEC JESD47F ' guidelines )
MSL1
Moisture Sensitivity Level PQFN 5mmx 6mm (per JEDEC J-STD-020D™)
RoHS compliant Yes

1 AQualification standards can be found at International Rectifiers web site: http://www.infineon.com/product-info/reliability/

11 Applicable version of JEDEC standard at the time of product release.

Revision History

Date Rev. Comments
Add Pd at tc=25C on Absolute Max Rating table on page 2

10/16/2014 2.1

Updated Eas (L =1m+) =431mJ on page 2

03/05/2015 | 2.2 Updated note 8 “Limited by Tmax starting T, = 25°C, L = 1mH, Rg = 500, Ias = 29A, Vs =10V” on page 2

03/19/2015 23 e Updated package outline on page 9.

e Changed datasheet with Infineon logo - all pages
01/24/2017 24 e Added package outline for “option G” on page 9.
e Added disclaimer on last page

e Updated datasheet based on IFX template.

4/14/2020 25 e Updated Datasheet based on new current rating and application note :App-

AN_1912 PL51_2001_180356
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Trademarks
All referenced product or service names and trademarks are the property of their respective owners.

We Listen to Your Comments

Any information within this document that you feel is wrong, unclear or missing at all? Your feedback will help us to continuously
improve the quality of this document. Please send your proposal (including a reference to this document) to:
erratum@infineon.com

Published by

Infineon Technologies AG

81726 Miinchen, Germany

© 2020 Infineon Technologies AG
All Rights Reserved.

Legal Disclaimer
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.

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

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in question,
please contact the nearest Infineon Technologies Office.

The Infineon Technologies component described in this Data Sheet may be used in life-support devices or systems and/or
automotive, aviation and aerospace applications or systems only with the express written approval of Infineon Technologies, if a
failure of such components can reasonably be expected to cause the failure of that life-support, automotive, aviation and
aerospace device or system or to affect the safety or effectiveness of that device or system. Life support devices or systems are
intended to be implanted in the human body or to support and/or maintain and sustain and/or protect human life. If they fail, it is
reasonable to assume that the health of the user or other persons may be endangered.
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