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Parameters
1 Parameters
Tablel Key performance parameters
Parameter Values Units
Vbs 500 Y
RDS(on)max 3.0 Q
) 2.4 A
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Maximum ratings and thermal characteristics

2 Maximum ratings and thermal characteristics
Table 2 Maximum ratings (at T,=25°C, unless otherwise specified)
Parameter Symbol Conditions Values Unit
Continuous Drain Current I Tc=25°C, Ves @ 10V 2.4
Continuous Drain Current Io Tc=100°C, Ves @ 10V 1.5 A
Pulsed Drain Current © lom Tc=25°C 8.0
Maximum Power Dissipation Po Tc=25°C 42 W
Maximum Power Dissipation (PCB Mount)® Po Ta=25°C 2.5
Linear Derating Factor Tc=25°C 0.33 w/°C
Linear Derating Factor (PCB Mount)® Ta=25°C 0.02
Gate-to-Source Voltage Ves - 20 \Y
Operating Junction and T, ) )
Storage Temperature Range Tste 35 to+150 °C
Soldering Temperature, for 10 seconds

- - 260
(1.6mm from case)
Table 3 Thermal characteristics
Parameter Symbol Conditions Min. Typ. Max. Unit
Junction-to-Case ® Reic T, approximately 90°C - - 3.0
Junction-to-Ambient (PCB Mount) ® Roua - - - 50 °C/W
Junction-to-Ambient Roua - - - 110
Table 4 Avalanche characteristics
Parameter Symbol Values Unit
Single Pulse Avalanche Energy @ EAs (thermally timited) 400 mJ
Avalanche Current © [ar 2.4 A
Repetitive Avalanche Energy @ Ear 4.2 mJ
Notes:
@ Repetitive rating; pulse width limited by max. junction temperature. (See Figure 11).
@ Limited by T jmax , Starting T;=25°C, L = 139mH, Rs =252, Ixs = 2.4A, Vs =10V. (See Figure 10).
@ Isp <2.4A, di/dt <50A/us, Voo < Vigripss, T <150°C.
@ Pulse width <300us; duty cycle <2%.
® When mounted on 1" square PCB (FR-4 or G-10 Material). For recommended footprint and soldering

techniques refer to application note #AN-994.please refer to application note to AN-994.
® Ryis measured at T, approximately 90°C.
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3 Electrical characteristics
Table 5 Static characteristics
- Values .
Parameter Symbol Conditions Min. | Typ. | Max. Unit
Drain-to-Source Breakdown Voltage V(gripss Ves =0V, Ip =250pA 500 - - v
Breakdown Voltage Temp. Coefficient | AVgrjpss/AT,| Reference to 25°C, Ip=1mA - 0.59 - V/°C
Static Drain-to-Source On-Resistance Rbs(on) Ves =10V, Ip = 1.4A - - 3.0 Q
Gate Threshold Voltage Vasith) Vs = Vs, Ip = 250pA 2.0 - 4.0 v
Drai S Leak c | Vbs :500V, Vs =0V - - 25 A
-to- t
rain-to-Source Leakage Curren DSS Vos =400V Ves = OV, T, =125°C - - 50 u
Gate-to-Source Forward Leakage less Ves =20V - - 100 A
Gate-to-Source Reverse Leakage less Ves =-20V - - -100
Table 6 Dynamic characteristics
. Values .
Parameter Symbol Conditions Min. | Typ. | Max. Unit
Forward Trans conductance gfs Vos =50V, Ip = 1.4A 1.5 - - S
Total Gate Charge Qe lb=2.1A - - 19
Gate-to-Source Charge Q Vos = 400V - - 3.3 nC
& VGs =10V .
Gate-to-Drain Charge Qgd See Fig.6 and 13 - - 13
Turn-On Delay Time td(on) Vpp =250V - 8.0 -
Rise Time tr Ib=2.1A - 8.6 -
ns
Turn-Off Delay Time ta(om Rs=18Q - 33 -
Fall Time ts Rp=120Q), See Fig.10 - 16 -
. Between lead, .
Internal Drain Inductance Lo 6mm (0.25in.) J/\Ejl - 4.5 -
from package - nH
Internal Source Inductance Ls and center of die contact - 7.5 -
Input Capacitance Ciss Ves =0V - 360 -
Output Capacitance Coss Vps =25V - 92 - pF
Reverse Transfer Capacitance Crss f=1.0MHz, SeeFig.5 - 37 -
Table 7 Reverse Diode
- Values .
Parameter Symbol Conditions Min. | Typ. | Max. Unit
Continuous Source Current | MOSFET symbol o ) ) 94
(Body Diode) s showing the :
. o A
Pulsed Source Current | integral reverse i ) 8.0
(Body Diode) ® St p-n junction diode. : :
Diode Forward Voltage Vsp T,=25°C, Is=2.4ANVes =0V @ - - 1.6 Vv
Peak Diode Recovery dv/dt ® dv/dt T,=150°C, Is=2.1A\Vps =500V | - - 3.5 V/ns
Reverse Recovery Time tr Ty=25°C 1 =2.1A, - 260 | 520 ns
di/dt = 100A/us @
Reverse Recovery Charge Qn T,=25°C - 0.7 1.4 uc
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Electrical characteristic diagrams

4 Electrical characteristic diagrams

Infineon
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Electrical characteristic diagrams

800
VGs=0V,f= 1 MHz

Ciss = Cgs + Cyy, Cys Shorted

\ Crss = ng
600 g Coss = Cds + ng

o

s \\\‘

: N \\“&

5 400 < ~

g NN

S 200 ™ \‘\C“S

\\\ \\

0 R

100

91059_05

10!

Vps. Drain-to-Source Voltage (V)

20

= |D = 2.1 A

>

] Ve =400V

8) 16 DS

P RS

= Vpg =250V /,

2 V- thovl_| 2/

o 12 DS =

0 V)

: \/

(?5; 8 /A/

p V74

@

0] 4 |

g |/ o i
> For test circuit

" see figure 13
0 B 8 12 16 20 24

91059 06 Qg, Total Gate Charge (nC)

Figure5 Typical Capacitance vs. Drain-to-Source

Figure 6 Typical Gate Charge vs. Gate-to-Source

Voltage Voltage
—— 102 ey - T
7 OPERATION IN THIS AREA LIMITED Lih
- 7 5 5} Aps (oN) yR i
@ / A/ é' : P ‘
5 / / < 10 - .
O / E - = b ous.
£ / g = . ity e
g S y 3
<
% 1 00 '/ g 2 U h R \\ Jiocus
7] —150 °C£ i b= // \ N\,
= I ’ N - N
g 7 f 250 s ! 7 P
) é g — - ira L1
% / / e -
8 I 2 Tc-25°C |1 Oms }4
= TJ=1500C 1
I Ves=0V o ¢ [SINGLE PULSE , ]
0.4 0.6 0.8 1.0 12 e
: : : ' i Vps, Drain-to-Source Voltage (volts)
91059 07 Vgp, Source-to-Drain Voltage (V)

Figure7 Typical
Voltage

Source-Drain Diode Forward

Figure 8 Maximum Safe Operating Area

Final Datasheet

Downloaded from AFfOW.com.

V2.0

2017-08-01


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

 __
HEXFET® Power MOSFET In fI neon

IRFR420TRPbF
Electrical characteristic diagrams

A

2.4 1000 —
Ip

. AN \ TOP  1.1A
20 N 800 \ 15A 7]

T \ BOTTOM 2.4A

= 1.6 N o h \

i N

g 12 N

g

o

=

400 A
N\
N

NN
N
NN
NN
0.0 0 \\

200

[/

Epg s Single Pulse Avalanche Energy (mJ)

25 50 75 100 125 150 25 50 75 100 125 150
T¢ , Case Temperature (°C) Starting T , Junction Temperature (°C)
Figure9 Maximum Drain Current vs. Case Figure10 Maximum Avalanche Energy vs.
Temperature Temperature
10
= =
O -
-~ —D = 0.50 L
(@) 1 | —T"]
2 1
5 0.20 o
~ T — o
2 0.I1 0= —
5 0.05=_~
Q T =
ks 0.02 ]
0.1 |
g ——0.01
£ T | SINGLE PULSE
£ L~ THERMAL RESPONSE ) Notes:
1. Duty Factor D = t1/t2
2. Peak Tj = P dm x Zthjc + Tc
0.01 L L LI L 111l
1E-005 0.0001 0.001 0.01 0.1 1 10
t1 , Rectangular Pulse Duration (sec)

Figure11 Maximum Effective Transient Thermal Impedance, Junction-to-Case

Final Datasheet 8 V2.0

2017-08-01
Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

HEXFET® Power M

IRFR420TRPbF

OSFET

Electrical characteristic diagrams

(infineon

Rpb
Vbs >—I—’—’\/\/\ﬂ_ Vps \ / \
Vs /T A N/
| \D.UT | |
& .
: m -+ -Vop | | |
1 0% | | |
Vee N1 N RN
Pulse Width <1 us GS | | |
Duty Factor <0.1 % t t t i
don) doff) I
+
Figure 12a  Switching Time Test Circuit Figure 12b  Switching Time Waveforms
@ Driver Gate Drive PW
DU.T < PW‘PEI’iOd = Pe‘rio.d
—<+ W
". \T/ 10V*
! A ® Circuit Layout Considerations (( ¢GS_
e Low Stray Inductance ))
e Ground Plane
S e Low Leakage Inductance ® D.U.T. Igp Waveform
4 Current Transformer 4,—()
Reverse
@ H @ Recovery Body Diode Forward
5 + Current  |™ Current /
di/dt
T T ® D.U.T. Vpg Waveform .
IM\ AN Diode Recovery \ —
0 / dvidt iy
]_’. v iDD
Rg A) . duidt controlled by Rg DD|  Re-Applied J— L« -
o Driver same type as D.U.T. L+ Voltage Body Diode * * Forward Drop
e |gp controlled by Duty Factor "D" T @ |Inductor Current
o D.U.T. - Device Under Test S\ﬁ
Ripple < 5% lsp
i
*Vgg = 5V for Logic Level Devices

Figure 13 Peak Diode Recovery dv/dt Test Circuit for N-Channel HEXFET™ Power MOSFETs

Final Datasheet

Downloaded from AFfOW.com.

V2.0
2017-08-01


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

 __
HEXFET® Power MOSFET In fI neon
IRFR420TRPbF

Electrical characteristic diagrams

Vary.tp to obtain os ‘ M o tp —
required Ipg — /l\ Vbp
Rq ::L’A>D.U.T. i // \ /
- V
DD
s Vps / )

1L | / \
e 45 [ g1 / \
lag: it | S

Figure 14a Unclamped Inductive Test Circuit Figure 14b  Unclamped Inductive Waveforms

Cument Regulasor
Qg »
10V
« 0GS e OgD —v
Ly
Vg >D.U.T. e
Charge —»
AN
I
Current Sampling Resistors
Figure 15a Gate Charge Waveform Figure 15b  Gate Charge Test Circuit
Final Datasheet 10 V2.0
2017-08-01

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

.
HEXFET® Power MOSFET In fl neon

IRFR420TRPbF
Package Information

5 Package Information

D-Pak (TO-252AA) Package Outline (Dimensions are shown in millimeters (inches))

NOTES:
1.— DIMENSIONING AND TOLERANCING PER ASME Y14.5M-1994

2.~ DIMEN ARE SHOWN IN INCHES [MILLIMETERS]
LEAD DIMENSION UNCONTROLLED IN L5,
DIMENSION D1, E1, L3 & b3 ESTABLISH A MINIMUM MOUNTING SURFACE FOR THERMAL PAD.

ON D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED .006 [0.15] PER
DE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY.
DIMENSION bl & c1 APPLIED TO BASE METAL ONLY

ATUM A & B TO BE DETERMINED AT DATUM PLANE H.
OUTLINE CONFORMS TO JEDEC OUTLINE TO-252AA.

Y DIMENSIONS N
M Q
B | MILLIMETERS INCHES T
0 3
L | MN MIN.  MAX S
A 218 086
Al - :
b | 0.64 | 0.89
bl | 0.64 | 0.79 7
b2
b3 4
cl
c2
D 6
D1 4
E 6
( . . HEXFET
J\L il J L\\‘DATUM A) SECTION C-C -
£ £ -
L "
IE - -
L1
L2
L3 4
L4
L5
A M o
?1 [ol¢
SEATING .-
FLANE 92 25

D-Pak (TO-252AA) Part Marking Information

PART NUMBER

INTERNATIONAL C ] PBF (P)

RECTIFIER LOGO / DATE CODE (YWW)
\RFR420/

TEAR ryix
R R T T MARKING CODE (X)

L]

LOT CODE
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D-Pak (TO-252AA) Tape & Reel Information Dimensions are shown in millimeters (inches)

TR TRR TRL
ARG R s ZF > O @ ZF
— — 16.3 (.641) ol 16.3 (.641)
ﬂ] L @] s 15.7 (619 ) 15.7 (.619)
— —
ﬂz =2l
121(.476) | _ a 81(.318) | |
119(.469) = FEEDDIRECTION 79(312) —— = FEEDDIRECTION
NOTES :

1. CONTROLLING DIMENSION : MILLIMETER.
2. ALL DIMENSIONS ARE SHOWN IN MILLIMETERS ( INCHES ).
3. OUTLINE CONFORMS TO EIA-481 & EIA-541.

(7 13 INCH @Q@ U=

16 mm% };H

NOTES :
1. OUTLINE CONFORMS TO EIA-481.
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6 Qualification Information

Qualification Information

cpe o Industrial
Qualification Level (per JEDEC JESD4TF) 1
Moisture Sensitivity Level D-Pak MSL1
RoHS Compliant Yes

T Applicable version of JEDEC standard at the time of product release.
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Trademarks of Infineon Technologies AG

MHVIC™, uIPM™, uPFC™, AU-ConvertIR™, AURIX™, C166™, CanPAK™, CIPOS™, CIPURSE™, CoolDP™, CoolGaN™, COOLiR™, CoolMOS™, CoolSET™, CoolSiC™,
DAVE™, DI-POL™, DirectFET™, DrBlade™, EasyPIM™, EconoBRIDGE™, EconoDUAL™, EconoPACK™, EconoPIM™, EiceDRIVER™, eupec™, FCOS™, GaNpowIR™,
HEXFET™, HITFET™, HybridPACK™, iMOTION™, IRAM™, ISOFACE™, I1soPACK™, LEDrivIR™, LITIX™, MIPAQ™, ModSTACK™, my-d™, NovalithIC™, OPTIGA™,
OptiMOS™, ORIGA™, PowlIRaudio™, PowIRStage™, PrimePACK™, PrimeSTACK™, PROFET™, PRO-SIL™, RASIC™, REAL3™, SmartLEWIS™, SOLID FLASH™,

SPOC™, StrongIRFET™, SupIRBuck™, TEMPFET™, TRENCHSTOP™, TriCore™, UHVIC™, XHP™, XMC™

Trademarks updated November 2015
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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

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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