International

TSR Rectifier IRFS4321-7PPbF

®
Application HEXFET" Power MOSFET
e Motion Control Applications 5 Vv 150V
e High Efficiency Synchronous Rectification in SMPS Dss
e Uninterruptible Power Supply Rosion) typ 11.7mQ
e Hard Switched and High Frequency Circuits G '
max 14.7mQ

° Ip 86A

Benefits

e Low Rdson Reduces Losses
e Low Gate Charge Improves the Switching Performance
e Improved Diode Recovery Improves Switching &
EMI Performance
e 30V Gate Voltage Rating Improves Robustness
e Fully Characterized Avalanche SOA

D?Pak 7Pin
G D S
Gate Drain Source
Standard Pack Orderable Part Number
Base part number | Package Type Form Quantity
IRFS4321-7PPbF D?Pak-7Pin Tube 50 IRFS4321-7PPbF
Tape and Reel Left 800 IRFS4321TRL7PP
Parameter Max. Units
Ib @ Tc =25°C Continuous Drain Current, Vgs @ 10V 86
Ib @ Tc =100°C Continuous Drain Current, Vgs @ 10V 61 A
Iom Pulsed Drain Current © 343
Po @Tc =25°C Maximum Power Dissipation 350 w
Linear Derating Factor 2.3 W/°C
Ves Gate-to-Source Voltage +30 Vv
EAs (Thermally limited) Single Pulse Avalanche Energy @ 120 mJ
P e e e e soims |
Soldering Temperature, for 10 seconds
(1.6mm from case) 300
Thermal Resistance
Parameter Typ. Max. Units
Rauc Junction-to-Case @ — 0.43* °C/wW
Rgsa Junction-to-Ambient S 40

* Ryyc (end of life) for D2Pak and TO-262 = 0.65°C/W. This is the maximum measured value after 1000 temperature
cycles from -55 to 150°C and is accounted for by the physical wear out of the die attach medium.

Notes ® through @ are on page 2
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IRFS4321-7PPbF

Static @ T, = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Conditions
V(BRr)DSS Drain-to-Source Breakdown Voltage 150 | — | — V  [Vgs =0V, Ip = 250pA
AV grppss/AT, |Breakdown Voltage Temp. Coefficient —— | 150 | — |mV/°C|Reference to 25°C, Ip = 1mA ©
Ros(on) Static Drain-to-Source On-Resistance — | 117 | 147 | mQ |Ves=10V,Ip =34A O
Vas(ih) Gate Threshold Voltage 30| — | 5.0 V  |Vbs = Vas, Ip = 250pA
Ibss Drain-to-Source Leakage Current — | —1 2 MA_[Vos =150V, Vs = OV
— | — | 1.0 | mA |Vps =150V, Vgs = 0V,T,=125°C

lsss Gate-to-Source Forward Leakage — | — | 100 nA Vgs = 20V

Gate-to-Source Reverse Leakage — | — | -100 Vgs = -20V
Re(int Internal Gate Resistance — 08 | — ]| Q
Dynamic Electrical Characteristics @ T, = 25°C (unless otherwise specified)
ofs Forward Transconductance 130 | — | — S |Vps =25V, Ip =50A
Qq Total Gate Charge — | 71 | 110 Ip = 50A
Qgs Gate-to-Source Charge — | 24 nC |Vps =75V
Qg Gate-to-Drain (“Miller”) Charge — | 21 Vgs = 10V®
ta(on) Turn-On Delay Time e 18 | — Vpp = 98V
tr Rise Time — | 60 | — Ip = 50A
tao Tum-Off Delay Time — 25 |— ] ™ |Rre=250
ts Fall Time — | 35 | — Vgs = 10VQ
Ciss Input Capacitance — | 4460 | — Vaes = 0V
Coss Output Capacitance — | 390 | — pF [Vbs =50V
Crss Reverse Transfer Capacitance — | 82 | — f=1.0MHz
Diode Characteristics

Parameter Min. | Typ. | Max. | Units Conditions

Is Continugus Source Current _ || 86 MOS!:ET symbol 0

(Body Diode) A §howmg the .
lsu Pulsed Spurce Current | | 343 mtegral reverse

(Body Diode) @ p-n junction diode. °
Vsp Diode Forward Voltage — | — | 1.3 V [Ty;=25°C,lIs=50AVgs =0V ®
tr Reverse Recovery Time _ 89 130 ns |lr =50A,
Qr Reverse Recovery Charge — | 300 | 450 | nC |Vpp=128V
IrRrRM Reverse Recovery Current — | 65 | — A | di/dt = 100A/us ®
Notes:

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

@ Limited by Tjmax, starting T, = 25°C, L = 0.096mH, Rg = 25Q, las = 50A, Vgs =10V. Part not recommended for use above this value.

® Pulse width

<400ps; duty cycle < 2%.

@ RO is measured at T, approximately 90°C
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Notes on Repetitive Avalanche Curves , Figures 14, 15:
120 . (For further info, see AN-1005 at www.irf.com)
TOP Slggle Pulse 1. Avalanche failures assumption:
100 N\ BOTTOM 1% Duty Cycle Purely a thermal phenomenon and failure occurs at a
?E; \ N Ip = 50A temperature far in excess of Tjmax. This is validated for every part type.
- \\ 2. Safe operation in Avalanche is allowed as long asTnax is Not exceeded.
<§ 80 N 3. Equation below based on circuit and waveforms shown in Figures
2 \ N 23a, 23b.
ﬁ \ \ 4. Pp (ave) = Average power dissipation per single avalanche pulse.
5 60 N 5. BV = Rated breakdown voltage (1.3 factor accounts for voltage
& \ \ increase during avalanche).
g N \ 6. |,y = Allowable avalanche current.
< 40 N \ 7. AT = Allowable rise in junction temperature, not to exceed Tjnax
2:: \ \ (assumed as 25°C in Figure 14, 15).
W, NI N tay = Average time in avalanche.
‘\ N D = Duty cycle in avalanche = tav f
\ Zinsc(D, tay) = Transient thermal resistance, see Figures 13)
0 PD (ave) = 1/2 ( 1.3-BV-lay) = AT/ Zinyc
25 50 75 100 125 150 175 lav = 2AT/ [1.3-BV-Zy]

E S =P t
Starting T , Junction Temperature (°C) ASRY T (aver v

Fig 15. Maximum Avalanche Energy vs. Temperature
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Circuit Layout Considerations
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Fig 21. Peak Diode Recovery dv/dt Test Circuit for N-Channel HEXFET® Power MOSFETs
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IR IRFS4321-7PPbE

D?Pak-7Pin Part Marking Information

J _—PART NUMBER
NTER A o —
EXAMPLE: THIS IS AN IRFZB045-7F WITH T eL || IRF28145-1P]

LOT CODE B0Z4 e

ASSEMBLED ON WAOZ.2000 I=E 1071 DATE CODE

IN THE ASSEMBLY LINE "L” TR 0 = 2000
sssevaLy LB 24 WeEk 02

Mote: P° in assembly line LOT CODE 1l

position indicates “Lead Free™

oR
/:‘l\:(T NUMBER
INTERMATIONAL vanLs_ 1P
recTIFIER- || IRFZ8045-TF]
LOoe TN gem PO024 DATE COTE
M- F= DESIGNATES LEAD-FREE
sssewBLy LB 24 PRODLCT (P TIONAL)
LoT CODE— TEAR O = 2000
L WEEK 02
A= ASSEMBLY SITE CODE
D2Pak-7Pin Tape and Reel
NOTES, TAPE & REEL, LABELLING:
. . A 8 H AR T 3 XK =7
1 s AM| \ £
1.1 REEL SIZE 13 INCH DIAMETER. 2.2 CUST, PART WUMBER (TEXT CODE): IRFXOOIXSTRL- 7P
1.2 EACH REEL CONTAINING EO0 DEVICES. 25 IR, PART NUMBER: IRFNOOSTRL- 70
1.5 THERE SHALL BE A MINIMUM OF 42 SEALED POCKETS 24 QUANTITY:
CONTAWED IK THE LEADER AND & MINIWUM OF 15 25 VEMDOR CODE; IR
SEALED POCKETS I THE TRAILER. 26 LOT CODE:
14 PEEL STRENGTH MUST CONFCRM TO THE SPEC. NO. 2.7 DATE CODE:
T1-9667,

1.6 FPART ORIENTATION SHALL BE AS SHOWN BELOW,

1.6 FEEL MAY COMTAN & MaxIVUM OF TWO LINIGUE
LCT CODE/DATE CODE COMBIMNATIONS.
REWORKED REELS MAY CONTAIN A MAXIMUM OF LABEL
THREE UKIQUE LDT CODE/DATE CODE COMBINATIONS
HOWEVER, THE LOT CODES AWD DATE CODES WITH THER
RESPECTIVE QUANTITIES SHALL APPEAR ON THE BAR
CODE LABEL FOR THE AFFECTED REEL.

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

Industrial
Qualification Level
(per JEDEC JESD47F) '*
Moisture Sensitivity Level D?Pak-7Pin MSL1
RoHS Compliant Yes

T  Qualification standards can be found at International Rectifier's web site: http://www.irf.com/product-info/reliability/
11T Applicable version of JEDEC standard at the time of product release.

International
TSR Rectifier

IR WORLD HEADQUARTERS: 101 N. Sepulveda Blvd., El Segundo, California 90245, USA
To contact International Rectifier, please visit http://www.irf.com/whoto-call/
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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).

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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