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International

PD- 95063A

(. IRFR220NPbF
TSGR Rectifier SMPS MOSFET IRFU220NPbF
HEXFET® Power MOSFET
Applications
° pHpigh frequency DC-DC converters Voss RDS(on) max (m®)| lp
e Lead-Free 200V 600 5.0A
Benefits
e Low Gate to Drain Charge to Reduce @
Switching Losses § \\\\
e Fully Characterized Capacitance Including N
Effective Cogg to Simplify Design, (See
App. Note AN1001)
e Fully Characterized Avalanche Voltage lREF'{ZZ'Z)N IRIL-LTSSON
and Current
Absolute Maximum Ratings
Parameter Max. Units
Ip @ Tg =25°C Continuous Drain Current, Vgs @ 10V 5.0
Ip @ Tg =100°C | Continuous Drain Current, Vgs @ 10V 3.5 A
Iom Pulsed Drain Current ® 20
Pp @T¢ = 25°C Power Dissipation 43 W
Linear Derating Factor 0.71 W/°C
Vas Gate-to-Source Voltage +20 \
dv/dt Peak Diode Recovery dv/dt ® 7.5 V/ns
Ty Operating Junction and -55 to+ 175
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case )

Typical SMPS Topologies

e Telecom 48V input Forward Converters

Notes ® through ® are on page 10
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IRFR/U220NPDbF

International

TR Rectifier
Static @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 200 | — | — V Vgs =0V, Ip = 250pA
AV(eRr)pss/AT,| Breakdown Voltage Temp. Coefficient | — |0.23 | — | V/°C| Reference to 25°C, Ip=1mA ®
Rps(on) Static Drain-to-Source On-Resistance — | 600 | MQ | Vgs=10V,Ip=29A ®
Vasith) Gate Threshold Voltage 20 | — | 4.0 V | Vps=Vas, Ip = 250pA
Ioss Drain-to-Source Leakage Current — | —12 A Vos = 200V, Vgs = OV
— | — ] 250 Vps = 160V, Vgs = 0V, Ty = 150°C
loss Gate-to-Source Forward Leakage — | — | 100 nA Vgs = 20V
Gate-to-Source Reverse Leakage — | — [ -100 Vgs = -20V
Dynamic @ T,; = 25°C (unless otherwise specified)
Parameter Min.| Typ. | Max. | Units Conditions
Ofs Forward Transconductance 26 | — | — S | Vps =50V, Ip=29A
Qq Total Gate Charge — | 15 | 23 Ib=2.9A
Qgs Gate-to-Source Charge — | 24| 36 | nC | Vps=160V
Qqd Gate-to-Drain ("Miller") Charge — | 6.1 | 9.2 Vgs = 10V,
td(on) Turn-On Delay Time — | 64 | — Vpp = 100V
1 Rise Time — 11 | — ns Ip=2.9A
t4(off) Turn-Off Delay Time — | 20 | — Rg = 24Q
t Fall Time — | 12 | — Ves =10V @
Ciss Input Capacitance — | 300 | — Vgs = 0V
Coss Output Capacitance — | B3 | — Vps = 25V
Crss Reverse Transfer Capacitance — | 15 | — | pF | f=1.0MHz
Coss Output Capacitance — | 300 | — Vgs =0V, Vps=1.0V, f=1.0MHz
Coss Output Capacitance — | 23 | — Vgs = 0V, Vps =160V, f=1.0MHz
Coss eff. Effective Output Capacitance — | 46 | — Vgs =0V, Vps = 0V to 160V ®
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy® — 46 mJ
AR Avalanche Current® — 29 A
Ear Repetitive Avalanche Energy® — 4.3 mJ
Thermal Resistance
Parameter Typ. Max. Units
ReJc Junction-to-Case — 3.5
Roga Junction-to-Ambient (PCB mount)* —_— 50 °C/W
Roya Junction-to-Ambient e 110
Diode Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
Is Continuous Source Current _ |1 50 MOSFET symbol °
(Body Diode) A showing the
Ism Pulsed Source Current ] 2 integral reverse !
(Body Diode) @ p-n junction diode. s
Vsp Diode Forward Voltage — | —1 1.3 V | Ty=25°C,ls=2.9A,Vgs=0V ®
ter Reverse Recovery Time — | 90 | 140 ns | Ty=25°C, I[g=29A
Qi Reverse RecoveryCharge —— | 320 | 480 | nC | di/dt = 100A/us ®
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by Lg+Lp)
2 www.irf.com



Infernational

ISR Rectifier
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Fig 1. Typical Output Characteristics
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Fig 3. Typical Transfer Characteristics

www.irf.com
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IRFR/U220NPbF International

IR Rectifier
2
10000 O o= 29A
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FOR TEST CIRCUIT
0 SEE FIGURE 13
1 0 5 10 15 20 25
1 10 100 1000 Qg, Total Gate Charge (nC)
Vpg, Drain-to-Source Voltage (V)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
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Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area

Forward Voltage
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Infernational

IRFR/U220NPDbF

IR Rectifier
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IRFR/U220NPDbF

Fig 12a. Unclamped Inductive Test Circuit
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Fig 12b. Unclamped Inductive Waveforms
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Fig 13a. Basic Gate Charge Waveform
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International

IGR Rectifier
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ierarionl IRFR/U220NPbF

IGR Rectifier

Peak Diode Recovery dv/dt Test Circuit

+ Circuit Layout Considerations
D.U.T
1 e Low Stray Inductance
7 ¥ e Ground Plane
e Low Leakage Inductance
Current Transformer

>

T}

—<-

| i Lon

A
R :1 o dv/dt controlled by Rg +

e Driver same type as D.U.T. _-:_ Vbp
e Igp controlled by Duty Factor "D"
e D.U.T. - Device Under Test

O] Driver Gate Drive

. Period D= Period

Vgg=10V *

@lour Isp Waveform

(C
N
Reverse
Recovery Body Diode Forward
Current ™ Current /'

di/dt

@ D.U.T. Vpg Waveform

Diode Recovery —
dv/dt !
YDD
Re-Applied N [

(C
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e
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'

* Vgg = 5V for Logic Level Devices

Fig 14. For N-Channel HEXFET® Power MOSFETs
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International
IGR Rectifier

IRFR/U220NPDbF

D-Pak (TO-252AA) Package Outline

Dimensions are shown in millimeters (inches)

NOTES:
1.0 DIMENSIONING AND TOLERANCING PER ASME Y14.5 M- 1994.
2.0 DIMENSIONS ARE SHOWN IN INCHES [MILLMETERS].
. \ 3.0 LEAD DIMENSION UNCONTROLLED IN LS
4.0 DIMENSION DI AND E1 ESTABLISH A MINIMUM MOUNTING SURFACE FOR THERMAL PAD.
b3 {$[00o ©.23@[C[AE] c2 50 SECTION C-C DIMENSIONS APPLY TQ THE FLAT SECTION DF THE LEAD BETWEEN .005 [0.127] AND
" A .010 [0.2540 FROM THE LEAD TP.
03 TN 4 # 6.0 DOMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED
T .005" (0.127) PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE QUTERMOST
EXTREMES OF THE PLASTIC BODY.
[ 4 M 7.0 QUTLINE CONFORNS TO JEDEC QUTLINE TD-252AA.
L] e
H—
J L DETAIL A
- 4 A
[0 00@[TAB]
2 DIMENSIONS
SYMBOL| MILLIMETERS INCHES
NN, MAX. MIN. MAX NOTES
/\ ° D Z z5 om5 w4
A1 a1l D0S
[ b o6 | s vzs | oss B LEAD ASSIGNNENTS
rD J b1 064 a7y 023 003t 5
ij\ VA b2 a7 114 0% s HEXFET
c ‘ SEATING PLANE b3 485 546 185 215
Al . A R - ot
- ol 041 as6 a6 022 5 2.- DRAN
— 2 028 080 ole 035 5 3. SOURCE
D 597 622 235 243 6 4.~ ORAN
DETAIL "A" D1 5.21 - 205 - 4
ROTATED 90° ; jiz Sjj :: 5 f 1GBTs, CoPACK
e 229 030 B¢ 1.— CATE
H ga | o4t n o 2.- COLLECTOR
o L 1.40 178 055 079 3.~ EMITTER
El L 274 REF. 108 REF 4.— COLLECTOR
€ f 1 L2 0051 BSC 020 B
o o L3 g9 127 035 050
1 L4 102 ™49
AN Ls o 152 D45 060 3
D1 b e o o o 0
PLATING PLATING WETAL o o 15 L s
SECTION €=C
(OATUM A) THERWAL PAD
VIEW A=A
EXAMPLE: THIS IS AN IRFR120
PART NUMBER
WITH ASSEMBLY INT ERNAT IONAL
LOT CODE 1234 RECTIFIER DATE CODE
ASSEMBLED ONWW 16, 1999 LOGCO YEAR 9= 1999
INTHE ASSEMBLY LINE "A' WEEK 16
o : e LINE A
Note: "P" in cssembly line position ASSEMBLY
indicotes "Lead-Fres' LOT CODE

OR

INTERNATIONAL

RECTIFIER IRFU120
LOGO TIEAR PY16A
34
ASSEMBLY
LOT CODE

PART NUMBER

DATE CODE

P = DESIGNATES LEAD-FREE
PRODUCT (OPTIONAL)

YEAR 9= 1999

WEEK 16

A= ASSEMBLY SITE CODE

www.irf.com



Infernational
IGR Rectifier

I-Pak (TO-251AA) Package Outline

Dimensions are shown in millimeters (inches)

IRFR/U220NPDbF

[B[00%0 (0. 25)@[c[A[E}

VIEW A-A

B

3x

NOTES:

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

2 DIMENSIONS ARE SHOWN IN' MILLMETERS [INCHES].

M 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 QNLY.
OUTLINE CONFORMS TO JEDEC OUTLINE TO-251AA,
CONTROLLING DIMENSION ¢ INCHES.

4
A
7
8

LEAD ASSIGNMENTS

DIMENSIONS
SYMBOL MILLIMETERS INCHES HEXFET
= - MIN. MAX, MIN, MAX. NOTES 1.— GATE
j—[' k— A1 A 2.18 2.39 0.086 084 2.— DRAIN
< M 0.89 114 0.035 0.045 3.— SOURCE
b 064 0.59 0025 00% 4~ ORAN
bl 0.64 0.79 0.025 0.031 4
b2 0.76 114 0.030 0.045
b3 0.76 1.04 0.030 0.041
b4 5.00 5.46 0.195 a215 4
[ Q.46 061 Q.08 0.024
cl 04 0.56 0.016 a.022
2 046 0.86 0.018 0.035
D 5497 6.22 0.235 0.245 3 4
D1 Lyal - 0.205 - 4
— (b, b2) — £ 635 6.73 .250 0.265 3 4
E1 4.32 - 0.170 - 4
T /T B 2.29 0.090 BSC
(c) cl L 589 9.60 0.350 0.380
L J Lt 1.91 2.29 0.075 0.090
L2 0.89 127 0.035 a.050 4
b1, b3
L3 114 1562 0.045 0.060 5
@1 o 15 q 15
SECTION A-A

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

EXAMPLE: THIS IS ANIRFU120

www.irf.com

PART NUMBER

INTERNATIONAL N

WITH ASSEMBLY

DATE CODE
LOT CODE 5678 RECTIFIER IRFUI20
LOGO YEAR 9 = 1999
ASSEMBLED ON'WW 19, 1999 WEEK 19
INTHE ASSEMBLY LINE "A"
ASSEMBLY LINE A
Note: 'P"in cssembly line LOT CODE

position indicates "Lead-Free"

PART NUMBER

INTERNATIONAL N

RECTIFIER RFU120 DATE CODE
LOGO P = DESIGNATES LEAD-FREE
PRODUCT (OPTIONAL)
YEAR 9= 1999
ASSEMBLY WEEK 19
LOT CODE

A= ASSEMBLY SITE CODE



IRFR/U220NPbF International
. TR Rectifier
D-Pak (TO-252AA) Tape & Reel Information

Dimensions are shown in millimeters (inches)

TR TRR TRL
© DD oGP i’x <P A @‘ & i’!
16.3 (.6 16.3 (.641)
18.7(6 157( 619)
121 (.476) (318)
119 (.469) FEED DIRECTION 78 312) FEEDD'ﬂ
NOTES :

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

¥ 13 INCH f/} —-

16 mm% };ﬁ
NOTES :
1. OUTLINE CONFORMS TO EIA-481.
Notes:
@ Repetitive rating; pulse width limited by @ Pulse width < 400ps; duty cycle < 2%.
max. junction temperature.
@ Starting Ty=25°C,L=11mH ® Cogs eff. is a fixed capacitance that gives the same charging time
Rg =25Q, Ias = 2.9A. as Coss While Vpsis rising from 0 to 80% Vpss
Q Igp < 2.9A, di/dt < 320A/us, Vpp < V(BR)DSS:
Ty<175°C

* When mounted on 1" square PCB (FR-4 or G-10 Material).
For recommended footprint and soldering techniques refer to application note #AN-994.

International
TSR 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.

Data and specifications subject to change without notice. 12/04
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/
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