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International

IR Rectifier IRFRC20PbF
IRFUC20PbF

HEXFET® Power MOSFET

® Dynamic dv/dt Rating
® Repetitive Avalanche Rated N

* Surface Mount (IRFRC20) | Yompuilay
® Straight Lead (IRFUC20) x

® Available in Tape & Reel a : | RDS[Dn) = 4.4Q
® Fast Switching :

® Fase of Paralleling s Ip = 2.0A

® Lead-Free

Description

Third Generation HEXFETSs from International Rectifier provide the designer
with the best combination of fast switching, ruggedized device design, low
on-resistance and cost-effectiveness.

The D-Pak is designed for surface mounting using vapor phase, infrared, or

D-PAK I-PAK
wave soldering techniques. The straight lead version (IRFU series) is for TO-252AA TO-251AR

through-hole mounting applications. Power dissipation levels up to 1.5 watts
are possible in typical surface mount applicaticons.

Absolute Maximum Ratings

Parameter Max. Units
| Ip @ T =25°C Continuous Drain Current, Vgs @ 10V 2.0
Ip @ Te = 100°C | Continuous Drain Current, Vas @ 10V 1.3 A [
IDm Pulsed Drain Current @ 8.0 |
Pp @ Tc=25°C | Power Dissipation 42 i ‘
Ppo @ Ta=25°C |Power Dissipation (PCB Mount)** 25
Linear Derating Factor 0.33 WG
Linear Derating Factor (PCB Mount)** 0.020
Vas Gate-to-Source Voltage +20 v
Eas Single Pulse Avalanche Energy @ 450 N mJ
lar Avalanche Current © 2.0 A
Ear Repetitive Avalanche Energy @ 4.2 m.J
dv/dt Peak Diode Recovery dv/dt @ 3.0 Vins
T4, Tsta Junction and Storage Temperature Range -55 to +150 °C
Soldering Temperature, for 10 seconds 260 (1.6mm from case)
Thermal Resistance
| Parameter Min. Typ. Max. Units
{ Rug Junction-to-Case —_ S 3.0
[ Rasa Junction-to-Ambient (PCB mount)** — == 50 “C/W
Raja Junction-to-Ambient — — 110

** When mounted on 1" square PCB (FR-4 or G-10 Material).
For recommended footprint and soldering techniques refer to application note #AN-994,
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Electrical Characteristics @ Ty = 25°C (unless otherwise specified)

International
ISR Rectifier

Parameter Min. | Typ. | Max. | Units Test Conditions
Visrypss Drain-to-Source Breakdown Voltage 600 —_ — V| Vas=0V, In=250pA
AVierjpss/AT,| Breakdown Valtage Temp. Coefficient — | 0.88 | — | V/°C |Reference to 25°C, Ip= 1mA
Ros(an) Static Drain-to-Source On-Resistance — — 4.4 Q |Ves=10V,Ip=1.2A @
Vasin Gate Threshold Voltage 2.0 - 4.0 V' | Vps=Vgs, ln= 25001A
Ois Forward Transconductance 1.4 — - S | Vps=50V, Ip=1.2A @
; _ - 100 Vps=600V, Vas=0V
lpss Drain-to-Source Leakage Current NE — 500 uA Voso4B0V. VaooOV. T=125°C
s Gate-to-Source Forward Leakage - — 100 | WA Vas=20V
Gate-to-Source Reverse Leakage — — | -100 Vgs=-20V
Qg Total Gate Charge = = 18 Ip=2.0A
Qgs Gate-to-Source Charge — | — | 80 | nC |Vps=360V
Qg Gate-to-Drain ("Miller") Charge — — 8.9 | Ves=10V See Fig. 6 and 13 @
tdien} Tum-On Delay Time — 10 = Vpp=300V
tr Rise Time _— 23 — Y Ip=2.0A
ta(off) Turn-Off Delay Time =5 30 = Re=18Q
t Fall Time — 25 — Rp=135 See Figure 10 &
Lo Internal Drain Inductance — 4.5 — Eemtvr:f?& é%?: ] 1 :
nH | from package {: )
Ls Internal Source Inductance — 7.5 —_ apd center of —
die contact 8
Ciss Input Capacitance — 350 —_ Ves=0V
Coss Output Capacitance = 48 =Y pF | Vps=25Vv
Cras Reverse Transfer Capacitance —_ 8.6 — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Parameter Min. | Typ. | Max. | Units Test Conditions
Is Continuous Source Current = L 50 MOSFET symbol
(Body Diode) - A showing the
lsm Pulsed S_ource Current - | o) 80 integral reverse L
(Body Diode) @ | p-n junction diode.
Vsp Diode Forward Voltage — | = 16 V | T,=25°C, Is=2.0A, Vgs=0V @
trr Reverse Recovery Time — | 290 | 580 | ns |Ty=25°C, I,=2.0A |
Qe Reverse Recovery Charge — 1067 | 1.3 | pC |di/dt=100A/us @ |
ton Forward Tum-On Time Intrinsic tum-on time is neglegible (tum-on is dominated by Ls+Lp) |
Notes:

@ Repetitive rating; pulse width limited by

max. junction temperature (See Figure 11)

@ Vpp=50V, starting Tj=25°C, L=206mH

Re=250, Ias=2.0A (See Figure 12)

Tu=150°C

@& Isp<2.0A, di/dt<40A/us, Vop=V(BR)DSS,

@ Pulse width < 300 us; duty cycle <2%.
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Fig 4. Normalized On-Resistance
Fig 3. Typical Transfer Characteristics Vs. Temperature
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Capacitance (pF)

Isp, Reverse Drain Current (Amps)

B 4% 1 # # 886-3-5753170

JE4% ) L (Eifs) 86-21-54151736

JPE 4% 17 HLF-GRYI) 86-755-83298787
Http:

WWWw.

International

700

H00

CT‘SS
L‘DSS

Cigg =
b,
= Cds

Cyy

:gd

Vg = OV, T = iMHz
5 : o

i

+ an

Lus

SHORTED

500 =

Ty

™~

400

2ul

300

200

100

N

B \\u

4 I

109

1o

Vps, Drain-to-Source Voltage (volts)

Fig 5. Typical Capacitance Vs.
Drain-to-Source Voltage

101

\\

100

r i

/

o
L

25°C

/

/

|

/

Vag. =

ov

0.6

a

7

0.8

0.9

Vgp, Source-to-Drain Voltage (volts)
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ISR Rectifier
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SEE FIGURE 13
GU A4 & 12 16 20
Qg, Total Gate Charge (nC)
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Gate-to-Source Voltage
107 T T
s =] OPEAATION IN THIS AREA LIMITED Hi
BY Hps (on) I
2 T ! ] |
| |
40 SEE g5
) = 3 iy
s ‘f b 'N}"‘! |
) \‘ 100us ‘I
1 2 <
= 7 ) e
- |
2 ) i6me
0.1 4
s A t T i
Z I Tp=25°C
2f —{H T =150°C
§ SINGLE PULSE
100_12 5 4 2 5 40 g yp2e 5 3032 5 104

Vps, Drain-to-Source Voltage (volts)

Fig 8. Maximum Safe Operating Area
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T, Case Temperature (°C)

IRFR/UC20PbF

ISR Rectifier Http://www. 100y. com. tw
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\ f
—— 5] -3\ m_ J'—tVDD
: ey
< N 1$1ov
= 2 \ Pulse Width < 1us
o N Duty Factor £ 0.1%
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NOTES:
1. DUTY FACTOR, D=ti/t2
o 2. PEAK Tj=PDM x Zthjl: + Te
10~
1073 1074 1073 1072 0.1 1 10
t1, Rectangular Pulse Duration (seconds)
Fig 11. Maximum Effective Transient Thermal impedance, Junction-to-Case
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Vary tp to obtain
required |as
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Fig 12b. Unclamped Inductive Waveforms
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Fig 13a. Basic Gate Charge Waveform
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Fig 13b. Gate Charge Test Circuit
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IGR Rectifier
Peak Diode Recovery dv/dt Test Circuit

—<+ Circuit Layout Considerations P & Em
I—- e Low Stray Inductance }]J’}? é% }J ;H H- 886-3-6763170
:ﬂ A « Ground Plane JE4% ) L (Eifs) 86-21-54151736

e Low Leakage Inductance H_i}_ ,:I-.IJ: JJ l{_l, 1’.[,{;}. H'” 86 -755- 83298787

Current Transformer
Http://www. 100y. com. tw

| e L 1

o dv/dt controlled by Rg 1+
e |sp controlled by Duty Factor "D" T
e D.U.T. - Device Under Test

* Reverse Polarity for P-Channel
** Use P-Channel Driver for P-Channel Measurements

©) Driver Gate Drive
Period D= W
e P.\W- Period
t
Vgg=10V
(C v

@ D.U.T. Igp Waveform

(C
)
Reverse
Recovery | Body Diode Forward
s Current /’
di/dt

Current

@ D.U.T. Vpg Waveform

Diode Recovery —
dv/dt \ t
YDD
Re-Applied | (C e

Voltage Body Diode ’ ’ Forward Drop

@ Inductor Curent
N . -y

Isp
¥

Ripple < 5%

*** \Igs = 5.0V for Logic Level and 3V Drive Devices

Fig 14 For N Channel HEXFETS
www.irf.com
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D-Pak (TO-252AA) Package Outline

Dimensions are shown in millimeters (inches)

1.0 DIMENSIONING AND TOLERANCING PER ASME Y14.5 M- 1994

2.0 DIMENSIONS ARE SHOWN IN INCHES [MILLIMETERS].

3.0 LEAD DIMENSIDN UNCONTRCLLED IN LS

4.0 DIMENSION DI AND E1 ESTABLISH A MINMUM MOUNTING SURFACE FOR THERMAL PAD.

50 SECTION C-C DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN .005 [0.127] AND
.010 [D.2540 FROM THE LEAD TIF.

6.0 DIMENSION D & E DO NOT INCLUDE MOLO FLASH. MOLD FLASH SHALL NOT EXCEED
005" (0127) PER SIDE THESE DIMENSIONS ARE MEASURED AT THE OUTERMOST
EXTREMES OF THE PLASTIC BODY.

7.4 OUTLINE CONFORMS TO JEDEC OUTLINE TO-252AA.

2 b2
2x] DIMENSIONS

SYMBOL | MILUMETERS INCHES
MIN. MAX. MIN. MAX. NOTES.
/\ ° A Zis | 2@ B | e
Al 013 .0os
/ b 064 0.80 025 035 5 LEAD ASSIGNMENTS
rc A bl 064 078 025 0.031 E
10 LA b2 076 114 030 45 HEXFET
= e e 63 a5 | osw || e | s
‘\ T MJ c o | s o 24 5 1.~ GATE
rt a | o | e || oe | o2 5 2- DRAN
—— <2 046 o8y 018 035 5 3.~ SOURCE
D 547 622 235 45 6 4.~ DRAN
DETAIL A" bl &2 - 205 - 4
ROTATED 907 £ wa | 5K 20|08 ¢ IGBTs, CoPACK
Bl 432 I A1 4
e 220 090 BSC 1.— GATE
" w0 | o4 || 3w | 4o 2.~ COLLECTOR

i L 140 178 055 070 3.— EMITTER
(4 U ED o . 4~ COLLECTOR
I3

a L3 0ss | 127 035 150
@
L4 1@ 00
Ls 114 152 045 060 H
D1 / b1 3 o 1o o 0
PLATNG PLATING WETAL ot o 15 o 15
SECTION £-C
(DATUM, &) THERMAL PAD
VEW A-A

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

EXAMPLE: THIS IS AN IRFR120

PART NUMBER
VATHASSENVBLY INTERNATIONAL
LOT CODE 1234 RECTIFIER DATE CODE
ASSEMBLED ON WW 16, 1999 LOGO YEAR 9= 1999
INTHE ASSEMBLY LINE "A" WEEK 16
. { . LINE A
Note: "P" in assembly line position ASSEMBLY
indicates "Lead-Free" LOT CODE

OR
PART NUMBER
INTERNATIONAL
RECTIFIER IRFU120 DéTE CODE
LOGO TOR Poien P = DESIGNATES LEAD-FREE

PRODUCT (OPTIONAL)

YEAR 9 = 1999
WEEK 16
A= ASSEMBLY SITE CODE

8 www.irf.com
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I-Pak (TO-251AA) Package Outline

Dimensions are shown in millimeters (inches)
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SECTION A-A

VIEW A-A

NOTES:
1
2
3

DIMENSIONING AND TOLERANCING PER ASME Y14.5 M- 1994.

DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].

DIMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED
0,005” (0.127) PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTERMOST
EXTREMES OF THE PLASTIC BODY.

THERMAL PAD CONTOUR OPTION WITHIN DIMENSION b4, L2, E1 & D1.

LEAD DIMENSION UNCONTROLLED IN L3.

DIMENSION b1, b3 APPLY TO BASE METAL ONLY.
QUTLINE CONFORMS TO JEDEC OUTLINE TO-251AA,
CONTROLLING DIMENSION * INCHES

LEAD ASSIGNMENTS

DIMENSIONS
svMBoL MILLVETERS INCHES HEXPET
MIN. MAX MIN. NAX. NOTES 1,— GATE
A 218 2.39 0.086 034 2,~ DRAN
M 089 114 0035 0045 3.~ SOURCE
b 0.64 0.89 0.025 0.035 4= DRA‘N
b1 0.64 0.79 0.025 0.031 4
b2 078 114 0030 0045
b3 076 o4 0030 004
b4 500 545 0135 0215 4
c 046 0.61 0.018 0.024
o o 056 0016 0022
<2 046 0.36 0.018 0.035
0 597 622 0235 0245 34
D1 521 - 0.2D5 - 4
£ 635 673 0250 0265 34
= 43 - 0170 - 4
. 229 0090 BSC
L 869 960 035 0380
L 1.91 2.29 0.075 0.090
2 089 127 0035 0050 4
L3 1.14 1.52 0.045 0.060 5
o1 0 15 o 15

I-Pak (TO-251AA) Part Marking Information

EXAMPLE: THIS IS AN IRFU120
WITH ASSEMBLY
LOT CODE 5678
ASSEMBLED ON WW 19, 1999
IN THE ASSEMBLY LINE "A"

Note: "P" in assembly line
position indicates "Lead-Free"

INTERNATIONAL
RECTIFIER
LOGO

ASSEMBLY
LOT CODE

www.irf.com

PART NUMBER
INTERNATIONAL
RECTIFIER DATE CODE
LOGO YEAR 9 = 1999
WEEK 19
ASSEMBLY RINE A
LOT CODE

PART NUMBER

DATE CODE

P = DESIGNATES LEAD-FREE
PRODUCT (OPTIONAL)

YEAR 9= 1999

WEEK 19

A= ASSEMBLY SITE CODE

IRFR/UC20PbF
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D-Pak (TO-252AA) Tape & Reel Information

Dimensions are shown in millimeters (inches)

TR TRR  TRL
ICRCaRcaR KF > 4 & o ZF
= | | 16.3(.641) 16.3 (.641)
@ 2 @ - 15.7(.619) 15.7 (.619)
12.1(.476) _|_ O 81(.318) |
11.9(.469) = CCRIRECTION 79(.312) ERED DIREGTION
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 —=-

16 mm% }<nf
NOTES :
1. OUTLINE CONFORMS TO EIA-481.

Data and specifications subject to change without notice.

International
IR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903

Visit us at www.irf.com for sales contact information.01/05
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