infineon Strong/<FET™

IRFH7440PbF
HEXFET® Power MOSFET
Application 5
e Brushed Motor drive applications mm Vbss 40v
e BLDC Motor drive applications
e PWM Inverterized _topplogies Ros(on) typ- 1.8mQ
e Battery powered circuits
e Half-bridge and full-bridge topologies max 2.4mQ
e Electronic ballast applications
e Synchronous rectifier applications I 159A
e Resonant mode power supplies D
e OR-ing and redundant power switches
e DC/DC and AC/DC converters
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 RoHS Compliant containing no Lead, no Bromide,
and no Halogen PQFN 5X6 mm
Standard Pack
Base part number |Package Type Form Quantity Orderable Part Number Note
IRFH7440PbF PQFN 5mm x 6mm | Tape and Reel 4000 IRFH7440TRPbF
PQEN-Smm-x6mm | Tape-andReel 400 IREH7440TR2PbE EOL notice # 259
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Fig 1. Typical On-Resistance vs. Gate Voltage Fig 2. Maximum Drain Current vs. Case Temperature
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Absolute Maximum Rating

Symbol Parameter Max. Units
Ip @ Tc@ottom) = 25°C  |Continuous Drain Current, Vgs @ 10V © 159
Ip @ Tcottom) = 100°C |Continuous Drain Current, Vgs @ 10V © 101 A
lom Pulsed Drain Current @ 636
Po@ Tc=25°C Maximum Power Dissipation 104 w
Linear Derating Factor 0.83 W/°C
Vs Gate-to-Source Voltage +20 \%
dv/dt Peak Diode Recovery® 3.0 Vins
T Slorage Temperatre Range 55 10 + 150 C
Avalanche Characteristics
Symbol Parameter Max. Units
Eas (Thermally limited) Single Pulse Avalanche Energy ® 121 mJ
Eas (Thermally limited) Single Pulse Avalanche Energy 232
I Avalanche Current @ . A
IS,TR Repetitive Avalanche Energy @ See Fig 15, 16, 22a, 22b mJ
Thermal Resistance
Parameter Typ. Max. Units
RoJc (Bottom) Junction-to-Case ©® S 1.2
Resc (Top) Junction-to-Case @ — 31 .
, . C/wW
Roua Junction-to-Ambient — 35
Rosa (<10s) Junction-to-Ambient — 22
Static @ T, = 25°C (unless otherwise specified)
Symbol Parameter Min. Typ. | Max. | Units Conditions
V(8R)DSS Drain-to-Source Breakdown Voltage 40 S S \VJ Ves = 0V, Ip = 250pA
AV (gr)pss/AT, [Breakdown Voltage Temp. Coefficient — 10.031| — | mv/°C |Reference to 25°C, Ip = 1.0mA
Ros(on) Static Drain-to-Source On-Resistance : ;3 i me xzz ; :590\</’yl|DD_=5205/,\A\
Vas(th) Gate Threshold Voltage 2.2 — 3.9 V  |Vbs = Vgs, Ip = 100pA
Ibss Drain-to-Source Leakage Current S S 1.0 Vs = 40V, Vgs = 0V
[ — [ 150 | "™ [NVos=40V,Ves=0V,T, = 125°C
less Gate-to-Source Forward Leakage — — 100 Ves = 20V
Gate-to-Source Reverse Leakage S S -100 nA Vs = -20V
Reg Gate Resistance —_ 2.6 e Q
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.

CRCNCESONONCRONCRR)

Repetitive rating; pulse width limited by max. junction temperature.
Limited by T,max, starting T; = 25°C, L = 0.097mH, Rg = 50Q, Ias = 50A, Vgs = 10V.
Isp < 50A, di/dt < 1126A/us, Vpp < V(grjpss, T4 < 150°C.
Pulse width < 400us; duty cycle < 2%.

Coss eff. (TR) is a fixed capacitance that gives the same charging time as Cqss 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 Vps is rising from 0 to 80% Vpss.
When mounted on 1 inch square 2 oz copper pad on 1.5 x 1.5 in. board of FR-4 material.

Rg is measured at T, approximately 90°C.
Limited by Tymax, starting T, = 25°C, L = 1mH, Rg = 509, Ias = 22A, Vgs =10V.
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Dynamic Electrical Characteristics @ T, = 25°C (unless otherwise specified)

IRFH7440PbF

Symbol Parameter Min. | Typ. | Max. |Units Conditions
gfs Forward Transconductance 149 | — | — | S |Vps =10V, Ip = 50A
Qq Total Gate Charge — | 92 | 138 Io = 50A
Qgs Gate-to-Source Charge — | 22 | — Vbs = 20V
Qe Gate-to-Drain Charge — 129 [— | "© Ves=10vo
Qsyne Total Gate Charge Sync. (Qg - Qgd) — | 63 | —
ta(on) Turn-On Delay Time — | 12 | — Vop = 20V
tr Rise Time — | 45 | — Io = 30A
ta(of) Turn-Off Delay Time — 8583 | — | "™ Re=270
¢ Fall Time — | 42 | — Vgs = 10V ©
Ciss Input Capacitance — | 4574 | — Vgs = 0V
Coss Output Capacitance — | 700 | — Vps = 25V
Crss Reverse Transfer Capacitance — | 466 | — pF f=1.0MHz
Cosseffer)  |Effective Output Capacitance (Energy Related) | — | 863 | — Vas = 0V, Vps = 0V to 32V©@
Cosseffi(tr)  |Output Capacitance (Time Related) — 1229 | — Vas = 0V, Vps = 0V to 32V®
Diode Characteristics
Symbol Parameter Min. | Typ. | Max. |Units Conditions
Is Continugus Source Current || &0 MOS!:ET symbol o
(Body Diode) A showing the
Ism Pulsed Spurce Current || 636 integral reverse =
(Body Diode) ®@ p-n junction diode. s
Vsp Diode Forward Voltage — | 009 13 V [T, =25°C,ls=50A,Vgs = 0V ®
tor Reverse Recovery Time — 25 | — ns 1,=25°C Voo = 34V
— | 27 | — T,=125°C I = 50A,
— | 16 | — T,=25°C di/dt = 100A/us ®
Qr Reverse Recovery Charge — 17 | — nC Ig—= 125°C H
IrRrM Reverse Recovery Current — |12 | — | A [Ty=25°C
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1000 r r 138
| @ I = 50A
fé £ \P =10V 4
_ g 16 |'GST “
< ® /
g T,=150°C s
[<E] =
5 100 J A7 5 14
3 7 g3
y 4 5 o
§ /- 3845 /
[=] o - P
3 /7 -1 S E L/
=) l Ty=25°C T8
£ 10 ‘m = 10 /
3 - - I
5 f 5 %
. Fi F -
E i | 3
I Vps =10V g 08
I l <60ps PULSE WIDTH = /]
10 ] | | 06
3 4 5 6 7 8 9 -60 -40 -20 0 20 40 60 B0 100120140160
Vs, Gate-to-Source Voltage (V) T, . Junction Temperature (°C)
Fig 5. Typical Transfer Characteristics Fig 6. Normalized On-Resistance vs. Temperature
140
100000 Vag =0V, f=1MHZ |
Cigs =Cgs + Cgg Cgg SHORTED Ip="50A
S5 gs gd ds
G =0 = 120
rss gd < Vpg=32V—_ /
Coss =Cgs +Cgg & 2 T /
. g 100 Vpg=20V=g =4/
‘s 10000 ° //
8 —cC._. g 80 4
g I 2
S Coss . //
§_ HC‘ n--h-h""""---. ﬁ - 7
1000 rss - - 2 -
o ——— @ 40
— 7]
5 /
> 20
100 0.0
1 10 100 0 20 40 60 80 100 120
Vpg. Drain-to-Source Voltage (V) Qgq. Total Gate Charge (nC)

Fig 7. Typical Capacitance vs. Drain-to-Source Voltage ~ Fig 8. Typical Gate Charge vs. Gate-to-Source Voltage
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100

Allowed avalanche Current vz avalanche
\\ . : pulsewidth, tav, assuming ATj = 125°C and
Tstart =25°C (Single Pulse)

T
\.‘h it

10 PN —

Avalanche Current (A)
F A

Allowed avalanche Current vs avalanche
pulsewidth, tav, assuming ATj = 25°C and
Tstart = 125°C.

01
1.0E-06 1.0E-D5 1.0E-04 1.0E-03 1.0E-02 1.0E-01

tav faar)

Fig 15. Typical Avalanche Current vs. Pulse Width

140 Notes on Repetitive Avalanche Curves , Figures 15, 16:
TOP Single Pulse (For further info, see AN-1005 at www.irf.com)

120 BOTTOM 1.0% Duty Cycle 1. Avalanche failures assumption:

Ip="50A Purely a thermal phenomenon and failure occurs at a
temperature far in excess of Tjmax. This is validated for every

100 \ part type.
\ 2. Safe operation in Avalanche is allowed as long asTjmax is not
80 NN exceeded.

NN 3. Equation below based on circuit and waveforms shown in Figures
\ 22a, 22b.
60 \ 4. Pp (ave) = Average power dissipation per single avalanche pulse.

N
!

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

\\ 6. |5, = Allowable avalanche current.
20 N \‘ 7. AT = Allowable rise‘in jgnction temperature, not to exceed Tjmax
\\\ (assumed as 25°C in Figure 14, 16).

- ;. tav = Average time in avalanche.

D = Duty cycle in avalanche = tav f

25 50 75 100 125 150 Zinyc(D, tay) = Transient thermal resistance, see Figures 13)
PD (ave) = 1/2 (1.3-BV'l.y) = AT/ Zinsc
lav = 2AT/ [1.3-BV-Zy)]
Eas (ar) = Pb (ave) tav

40

EaR » Avalanche Energy (mJ)

Starting T j , Junction Temperature (°C)

Fig 16. Maximum Avalanche Energy vs. Temperature
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Fig 17. Threshold Voltage vs. Temperature
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PQFN 5x6 Outline "E" Package Details
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Marking E
—|al— Area | £ |
Al —~— | |
Vo= _
—: T 1 B
bz (8x) 4 b P . ,
(= t—] — o1
& 3 6
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: -t
—||— Az £
SIDE VIEW TOP VIEW
o Ex |-
.
I — l | v
a3 [T T
s
SIDE VIEW
Expose
Pad
|_‘ —
C 0.600
|
D2
J b (8
5 R
f | 1
b= — e — o0 o

BOTTOM

VIEW

———-—
A v COMMON
§ MM INCH
21 MmN MAX. MIN. MAX.
A 0.90 1.17 0.0354 | 0.0461
A b 0.33 0.48 0.0130 | 0.0189
H C 0.195 0.300 0.0077 | 0.0118
D 4.80 5.15 0.1890 | 0.2028
D1 3.91 4.31 0.1539 | 0.1697
) De 4.80 5.00 0.1890 0.1968
- E 5.90 6.15 0.2323 | 0.2421
E1l 5.65 6.00 0.2224 | 0.2362
E2 1.51 — 0.05%4 —
E3 3.32 3.78 0.1307 0.1480
E4 3.42 3.58 0.1346 | 0.1409
D2 ES 0.18 0.32 0.0071 0.0126
, e 1.27 BSC 0.050 BSC
| A L 0.05 0.25 | 0.0020 | 0.0098
‘.":. rh : e L1 | 0.38 0.66 | 0.0150 | 0.0260
| . o Lz | 051 | 0.86 | 0.0201 | 0.0339
A [ 0 0.18 0 0.0071
_ DM MILLIMETERS INCH
SYMBOL™ MIN. MAX. MIN MAX
A 0.950 1.050 0.0374 | 0.04153
Al 0.000 0.050 | 0.0000 | 0.0020 e
A 3 O. 23’1 HEF U ':-" (J_: HEF 1. Dimensions_and toleranceing confirm to
ASME Y14.5M-1984
b 0.310 0.510 0.0122 0.0201 o _

— o 2 Dlmens.lo!" Ijmrel)r.esen:.s Termln_ul ‘ul! back
b1 0.025 0175 0.0010 0.0049 ::cv:pr;;l;ugu edge up 1o Olmm 1s
b2 O_ ¢‘1 U l:"”l 1 O O‘ |?O83 (_]‘ [‘H 6 1 3. Coplanarity opplies to the expose Heat Slug

il - i as well as the terminal
b3 0.180 0.450 0.0071 0.0177 4. Radius on terminal i Optional
D 5.150 BSC 0.2028 BSC
D1 5.000 BSC 0.1869 BSC
D2 3.700 3.900 0.1457 0.1535
E 6.150 BSC 0.2421 BSC
E1 6.000 BSC 0.2362 BsC
E2 5.560 3.760 0.1402 | 0.1488
£3 2.270 2.470 | 0.0894 | 0.0972
e 1.27 REF 0.050 REF
K 0.830 1.400 0.0327 | 0.0551
L 0.510 0.710 0.0201 | 0.0280
L7 0.510 0.710 | 0.0201 | 0.0280
P 10 deg| 12 deqg| 0 deg 12 degq

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

For more information on package inspection techniques, please refer to application note AN-1154:
Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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PQFN 5x6 Part Marking

INTERNATIONAL
RECTIFIER LOGO

\
DATE CODE—_ | Ié?R

) 0.0.0.5 PART NUMBER

ASSEMBLY (*4 or 5 digits”)
SITE CODE XYWW X- MARKING CODE
(Per SCOP 200-002) (Per Marking Spec)

PIN 1 I
IDENTIFIER— |

XX)\(XX

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

PQFN 5x6 Tape and Reel

REEL DIMENSIONS TAPE DIMENSIONS
.»--';FI:——:;- - I—“"I
LA\ PRI
I,-’:: \QJL__ W ) & s - \'; I
| | y B ]
Il' | ; \\._ _—— Ir_ = .'/ - o "d‘]‘ ../ Ba
|| L4 C :| || meet Digmeser | [ ]
=S | \ 1
A\ ~ \
\ il _.-"l - A —=
i
i —
= oo0E DESCRIPTION
— Rzl Width (W) Ao Dimension design fo occommoddle the component width

Bo Dimension design fo accommodidle the comporent lenght
ko Dirmension design fo oocommooiaie the component hidknes s
W Overdl width of the cormer tope

P1 Pitch befween succes sive oouty centes

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Sprocket Holes

0 0 00 0 04

I e ) -
{ ! l ) U

Pocket Quadrants

MNoter All dmersion ae nomind

Podkoge Redl =y Resi Ao Bo Ko P1 W Pin1
Type Dicrmeter Width (rmerm) {mrm) (rmrm) (rmerm) {mrm) Suooont
(Inch) W1
(rnem)
SXaPCFN 13 4000 12.4 4.300 5.300 120 800 12 [=}

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

Qualification level Industrial

(per JEDEC JESDA47F " guidelines )

MSLA1
Moisture Sensitivity Level PQFN 5mm x 6mm
(per JEDEC J-STD-020D"
RoHS Compliant Yes
T Applicable version of JEDEC standard at the time of product release.
Revision History
Date Rev Comments

e Updated ordering information to reflect the End-Of-Life (EOL) of the mini-reel option (EOL notice #259).
e Updated data sheet with the new IR corporate template.

01/13/2014 2.1

e Updated EAS (L =1mH) = 232mJ on page 2

02/19/2015 22 le  Updated note 10 “Limited by TJmax, starting T, = 25°C, L = 1mH, Rg = 500Q, Ias = 22A, Ves =10V”. on
page 2

e Updated package outline for “option E” and added package outline for “option G” on page 9.
06/2/2015 2.3 | Updated "IFX" logo on page 1 & 11.
e Updated tape and reel on page 10.

07/07/2015 24 |e Corrected package outline for “option E” on page 9.

e Updated datasheet based on IFX template.

04/16/2020 25 |e Updated Datasheet based on new current rating and application note :App-
AN 1912 PL51 2001 180356

Rev. 2.5, 2020-04-16




(infineon

Trademarks of Infineon Technologies AG

UHVIC™, uIPM™, uPFC™, AU-ConvertIR™, AURIX™, C166™, CanPAK™, CIPOS™, CIPURSE™, CoolDP™, CoolGaN™, COOLiR™, CoolMOS™, CoolSET™, CoolSiC™,
EconoPACKTM
GaNpowIRTM HEXFETTM HITFETTM HybndPACKT"' IMOTION™, IRAM™, ISOFACET"' IsoPACKT"' LEDrivIR™, LITIXTM MIPAQ™, ModSTACK™, my-d™, NovallthICT"'
OPTIGA™, OptiMOS™, ORIGATM PowIRaudloTM PowIRStageTM Pr|mePACKTM PrlmeSTACKTM PROFETTM PRO- SILTM RASIC™, REAL3™, SmartLEWISTM SOLID

DAVE™, DI-POL™, DirectFET™,

DrBlade““'

EasyPIMTM EconoBRIDGETM EconoDUALTM

EconoPIMTM ElceDRIVERTM eu pec“’I

FLASH™, SPOCT"‘, StrongIRFETTM, SupIRBuckT"‘, TEMPFET™, TRENCHSTOP™, TriCoreTM, UHVIC"“, XHP™, XMC™

Trademarks updated November 2015

Other Trademarks

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

Please note that this product is not qualified
according to the AEC Q100 or AEC Q101 documents
of the Automotive Electronics Council.

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
personalinjury.
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