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 Ros(on) 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

S
&>

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
T, Operating Junction and
Tsto Storage Temperature Range -55 1o + 175 o
- C
Soldering Temperature, for 10 seconds
300
(1.6mm from case)
Thermal Resistance
Parameter Typ. Max. Units
Rgsc Junction-to-Case @ — 0.43* °C/W
Roua Junction-to-Ambient - 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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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
Vasih) 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)
gfs 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®
tacon) Turn-On Delay Time e 18 | — Vpp = 98V
tr Rise Time — | 60 | — Ip = 50A
tao Tum-Off Delay Time — 125 |— | ™ |Re=250
ts Fall Time — | 35 | — Vgs = 10V®
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, Ias = 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

www.irf.com © 2013 International Rectifier
Downloaded from: http://www.datasheetcataloa.com/

June 14, 2013



http://www.irf.com/�
http://www.datasheetcatalog.com/

IGR

1000 1000
VGS vGas
TOP 15V Top 15v
— — 10V
< 513.00\</ = < 8.0V -
= = 7.0V -
5 100 = 5 —
= 6.0V = S 400 6.0V "
3 5.5V a3 55V —] :
% BOTTOM 5.0V = - BOTTOM 5.0V
o T o L1y
5 10 > I
;o=
o) fe) —
é ——— IE 10 » ——'—50\1
g8 g
a 1 = et Q g
a) o
< 60us PULSE WIDTH{ < 60us PLCJ;LSE WIDTH
L LLLs oy T 2o Tj = 175°
01 E ] L] it | |||||| 1 LLLLIL | ||||||
0.1 1 10 100 0.1 1 10 100
Vpg. Drain-to-Source Voltage (V) Vpg, Drain-to-Source Voltage (V)
. . . Fig 2. Typical Output Characteristics
Fig 1. Typical Output Characteristics g yp P
1000 35 T
3 Ip = 50A
§ Vi = 10V
= = GS T ya
< 7] 30 —
5 y d v <
O y 4 o 25
2 T, =175°C}/ A ) /
g A/ S8
s 10 7 f 3 © 20 /
7 7 8
3 /1 / 3 E 4
2 7/ / 2 s /
= / / £Z )
S / / T =25°C o 15 7
a 1 4 ', o /
o / / 5 y
/ Vpg =25V % 1.0 <
/ < 60pus PULSE WIDTH Q //
o
0.1 o5 A

3.0 4.0 5.0 6.0 7.0 8.0 9.0
-60 -40 -20 0 20 40 60 80 100 120 140 160 180
Ve, Gate-to-Source Voltage (V .
GS ge (V) T, , Junction Temperature (°C)

Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance vs. Temperature
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Fig 5. Typical Capacitance vs. Drain-to-Source Voltage Fig 6. Typical Gate Charge vs. Gate-to-Source Voltage
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Fig 11. Typical Coss Stored Energy Fig 12. Maximum Avalanche Energy Vs. Drain Current
www.irf.com © 2013 International Rectifier June 14, 2013

Downloaded from: http://www.datasheetcataloa.com/


http://www.irf.com/�
http://www.datasheetcatalog.com/

IGR

1
" —D = 0.50 -
2 | ————-'/:
£ o1 b0z B B s
~ Il L
g 0.10 - —
5 l =l R R R ( )
o I — 1 2 3 i(°
3 —-0.05 = [ ] Ri (°C/W)| 1 (Ssec
i ' A s L L 1 '70.085239] 0.000052
— 0.02—T LrTlr 2 - %
‘é’ 0.01 0.01 I I I 4 0.18817 | 0.00098
g : a o= R 10.176912] 0.008365
= # [SINGLE PULSE
( THERMAL RESPONSE ) Notes:
1. Duty Factor D = t1/t2
L/ 2. Peak Tj = P dm x Zthjc + Tc
0.001 S ———
1E-006 1E-005 0.0001 0.001 0.01 0.1
t4 , Rectangular Pulse Duration (sec)
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Fig 14. Typical Avalanche Current vs. Pulse width
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
'fE; 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 asTjnax 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).
w5 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-la) = AT/ Zinyc
25 50 75 100 125 150 175 lav = 2AT/ [1.3-BV-Zy]

E S =P t
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Fig 15. Maximum Avalanche Energy vs. Temperature
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Fig 21. Peak Diode Recovery dv/dt Test Circuit for N-Channel HEXFET® Power MOSFETs
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:4 DIMENSIONS B 1, DIMENSIONING AND TOLERANCING A3 PER ASME vi4.5M—1994
=] L~

B [ MILLMETERS INCHES I 2. DIMENSIONS ARE SHOWN IN WILLIMETERS [INCHES]

[ ax || Min Wax. | s
L ¥ > &nwshsmu D & E 0O NOT INCLUDE MOLD  FLASH. MOLD FLASH SHALL NOT EXCEED
Al 406 | 483 180 190 0.127 [L005"] PER SIDE THESE DIMENSICNS ARE WEASURED AT THE DUTHWOST
A - | 0254 - 010 EXTREMES OF THE PLASTIC BODY AT DATUN H.
b [ @51 | 089 f .020 | .D36 THER\.H-.L PAD CONTOUR OPTIONAL WITHIN DIMENSION E LI, D1 & E1.
k1 0.5 (.85 020 032 5 ) ) N )

038 | o || o | o029 {f}uuﬁmdluu Bi AND c1 APPLY TO HASE METAL OWLY.
¢ | 038 | ose o5 | 023 | s 6 DATUM A & B TO BE CETERMINED AT DATUMW PLANE H.
I I | B 7. CONTROLLING DIMENSION: INCH.
0| 83a | ass || 330 | .zED | 3
P ~ 270 i 8, OUTLINE CONFORMS T0 JEDEC GUTLINE TO—263CH
E | w65 | 1067 || 380 | 420 | 34
E1 | 622 - 245 1
e 1.27 BSC DBD BSC
H o[ 1481 [ 1588 || &75 | 825
L | t7a | 278 || .or0 | 110
L1 - 168 - .DEB 4
| - 1.78 - | .o70
Lz [ ozs asc 010 BsC
L4 [ 478 | =28 || s | 208

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