International
TSR Rectifier

PD - 95089A

IRLR3802PbF
IRLU3802PbF

o HEXFET® Power MOSFET

Applications
e High Frequency 3.3V and 5V input Point- Vbss RDS(on) max Qg

of-Load Synchronous Buck Converters

y 12v 8.5mQ 27nC

e Power Management for Netcom,

Computing and Portable Applications.
e |Lead-Free
Benefits L
e Ultra-Low Gate Impedance \:m
° Very Low RDS(on) \-\ . &
e Fully Characterized Avalanche Voltage 2

and Current D-Pak I-Pak

IRLR3802 IRLU3802
Absolute Maximum Ratings
Symbol Parameter Max. Units
Vps Drain-Source Voltage 12 \
Vas Gate-to-Source Voltage +12 \Y,
Ipb @ Tgc =25°C Continuous Drain Current, Vgs @ 4.5V 84 @
Ip @ Tc =100°C| Continuous Drain Current, Vgs @ 4.5V 60® A
Ibm Pulsed Drain Current® 320
Pp @T¢ = 25°C Maximum Power Dissipation 88 W
Pp @T¢c =100°C| Maximum Power Dissipation 44 W
Linear Derating Factor 0.59 mW/°C
Ty, Tsta Junction and Storage Temperature Range -55 to + 175 °C
Thermal Resistance
Parameter Typ. Max. Units

ReJc Junction-to-Case _— 1.7
Rosa Junction-to-Ambient (PCB mount)* _— 40 °C/W
RoJa Junction-to-Ambient —_— 110
Notes ® through @ are on page 9
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IRLR/U3802PbF

International

TR Rectifier
Static @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
BVpss Drain-to-Source Breakdown Voltage 12 | — \' Vgs =0V, Ip = 250pA
ABVpss/AT; | Breakdown Voltage Temp. Coefficient | — [0.009| — | V/°C| Reference to 25°C, Ip = 1mA ®
Rps(on) Static Drain-to-Source On-Resistance : f 83;’ mQ xgz z :23 :E i Eﬁ ©
Vas(ih) Gate Threshold Voltage 06 | —| 1.9 V Vps = Vgs, Ip = 250pA
AVags(nyATy | Gate Threshold Voltage Coefficient — | -8.2 | — |mV/°C
Ibss Drain-to-Source Leakage Current : : ;gg pA sz : ggx xgz : gz T 125°C
loss Gate-to-Source Forward Leakage — | — | 200 nA Vgs = 12V
Gate-to-Source Reverse Leakage — | — | -200 Vgs =-12V
Ofs Forward Transconductance 31 _ — S Vps = 6.0V, Ip = 12A
Qq Total Gate Charge — | 27 M
Qgs1 Pre-Vth Gate-Source Charge — | 836 | — Vps = 6.0V
Qgs2 Post-Vth Gate-Source Charge — | 20 | — Vgs = 5.0V
Qgd Gate-to-Drain Charge — | 10 | — | nC | Ip=6.0A
Qgodr Gate Charge Overdrive — | 11| — See Fig.16
Qsw Switch Charge (Qgs2 + Qgq) — | 12 | —
Qoss Output Charge — | 28 | — | nC | Vps=10V, Vgs =0V
td(on) Turn-On Delay Time —_— 11 — Vpp = 6.0V, Vgs = 4.5V®
1 Rise Time —_— 14 | — ns | Ip=12A
td(offy Turn-Off Delay Time — | 21 | — Clamped Inductive Load
1t Fall Time —_— 17 | —
Ciss Input Capacitance — (2490 — Vgs = 0V
Coss Output Capacitance — |2150| — | pF | Vps=6.0V
Crss Reverse Transfer Capacitance — | 530 | — f =1.0MHz
Avalanche Characteristics
Symbol Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy® — 300 mJ
IaR Avalanche Current® — 20 A
Diode Characteristics
Symbol Parameter Min. | Typ.| Max.| Units Conditions
Is Continuous Source Current _ || sa@ MOSFET symbol °
(Body Diode) A showing the
Ism Pulsed Source Current integral reverse G
(Body Diode) @ — | —| 320 p-n junction diode. s
Vep Diode Forward Voltage — 081 1.2 \Y Ty=25°C,ls=12A,Vgs=0V O
— | 0.65] — Ty=125°C, Is = 12A, Vgs = OV ®
ter Reverse Recovery Time — | 52| 78 ns | Ty=25°C, Ir=12A, Vg=20V
Qrr Reverse Recovery Charge —| 54| 81 nC | di/dt=100A/us ®
ter Reverse Recovery Time —1 50| 75 ns | Ty=125°C, Ir = 12A, Vg=20V
Qi Reverse Recovery Charge —1| 50| 75 nC | di/dt =100A/us ®
2 www.irf.com



Infernational

TR Rectifier
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Fig 3. Typical Transfer Characteristics
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RDS(on) , Drain-to-Source On Resistance

IRLR/U3802PbF
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IRLR/U3802PbF Infernational

IR Rectifier
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Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
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Infernational

IRLR/U3802PbF

IGR Rectifier
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IRLR/U3802PbF Infernational

IGR Rectifier
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ierarionl IRLR/U3802PbF

IGR Rectifier

@ Driver Gate Drive

) L _PW.
D.U.T . . PW— period D= Period
4 3/ 1OV*
! 40 Circuit Layout Considerations C ¢Gs_
e Low Stray Inductance )Y
e Ground Plane
< e Low Leakage Inductance ®

D.U.T. Igp Wavef
R Current Transformer U;aveor,m—g
%) Reverse
@ Recovery Body Diode Forward
- Current ™ Current /‘
_ di/dt

D.U.T. Vpg Waveform

Yy I
Lol ® S
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— YDD
R 4 dv/dt controlled by Rg Vop Re-Applied | -
G _|+ Voltage Body Diode

X) .
e Driver same type as D.U.T. Forward Drop
® |gp controlled by Duty Factor "D" T @ |inductor Curent
o D.U.T. - Device Under Test \/\SS\/f\
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* Vg = 5V for Logic Level Devices

Fig 15. Peak Diode Recovery dv/dt Test Circuit for N-Channel
HEXFET® Power MOSFETSs
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Fig 16. Gate Charge Waveform
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IRLR/U3802PbF

International
IGR Rectifier

D-Pak (TO-252AA) Package Outline

Dimensions are shown in millimeters (inches)

—e—
‘-— 5 T
@ .
e \ores:
T 1.0 DIMENSIONNG ANO TOLERANCING PER ASME Y149 M- 1994.
{ 20 DIUENSIONS ARE SHOWN IN INCHES [MILLMETERS]
30  LEAD DINENSIN UNCONTROLLED IN LS
1] L4 40 DIMENSION DI AND Ef ESTABLISH A NINMUM MOUNTING SURFACE FOR THERMAL PAD
50 SECTION C-C DMENSIDNS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN .005 [0.127] AND
1 2 3 l l’ 1’“ L D10 [02540 FROM THE LEAD NP
il 6.0  DIUENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED
{} 005" (0.127) PER SIDE. THESE DMENSIONS ARE MEASURED AT THE OUTERMOST
EXTREMES OF THE PLASTC BaDY.
- ‘\ L 4 L I 7.0 DUTLINE CONFDRNS TQ JEDEC QUTLINE TO-252AA.
o BERTCOEAE
B}
e
DIMENSIONS
SWBOL| MLLMETERS NCHES
[ (33 NIK. WAx. NoTES
[ e e | |
o 1 A ceame pane A a3 oo
.J ‘CJ Lo 1 v | ee | um | em | ow 5 LEAD ASSIGNMENTS
& v o | om | ws | ow :
L 0 o7 1 o o015 HEXFET
i b3 1905 | s 185 an
© 046 LX) e 024 B 1.- GATE
a o | om | o | e . 2- tRAIN
c2 B 08 o1 % & 3~ SOURCE
ROTATED 50" v e | em | e | as < oA
o s |- | w | .
£l 3 65 | en 50 5 3 BBTs CoPACK.
E f— b e 22 om0 B¢ 1.~ GATE
H 940 0.4 370 410 2~ COLLECTOR
L 140 17 05 on 3- EIMITTER
f v R o e 4 COLECTOR
) e o T
D1 © cl 13 om | 127 [ w0
'S " @ oo
G e | | e | ow B
e P I I
PLATING PLATING METAL
(DATUN A} THERMAL PAD SECTICN C-C
MEW A-A
EXAMPLE: THIS IS AN IRFR120 PART NUMBER
WITH ASSEMBLY
LoT E 1934 INTERNATIONAL
O RECTIFIER IRFU120 DATE CODE
ASSEMBLED ON WW 16, 1999 LOGO ISR 916A YEAR 9 = 1999
INTHE ASSEMBLY LINE "A" 34 WEEK 16
wpn i : I LINE A
Note: "P"in cssembly line position ASSEMBLY
indicates "Lecd-Free LOT CODE

OR

PART NUMBER
INTERNATIONAL
RECTIFIER RFU120 P DESIGNATES LEAD-FREE
LOGO y = -
Ié'R PQ;ZA PRODUCT (OPTIONAL)
YEAR 9 = 1999
ASSEMBLY WEEK 16
LOT CODE

A= ASSEMBLY SITE CODE

www.irf.com



hierarionl IRLR/U3802PbF

IGR Rectifier

I-Pak (TO-251AA) Package Outline

Dimensions are shown in millimeters (inches)

1 DIMENSIONING AND TOLERANGING PER ASNE Y14.5 M- 1994.

2 DIMENSIONS ARE SHOWN IN' MILLIMETERS [INCHES].

3 DIMENSION D & E DG NOT INGLUDE MOLD FLASH. MOLD FLASH SHALL NAT EXCEED
0.005" (0.127) PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTERMOST
EXTREMES OF THE PLASTIC BODY.

4 THERMAL PAD CONTOUR OPTION WITHIN DINENSION b4, L2, E1 & DI

5 LEAD DIMENSION UNCONTROLLED IN L3

1T

|
e & DIMENSION b, b3 APPLY TO BASE NETAL GLY.
L 7 OUTLINE CONFORMS TO JEDEC QUTLINE TO-251AA.
]J: 8 CONTROLLING DIMENSION : INCHES
L LEAD ASSIGNMENTS
5 5 DIMENSIDNS
svMBoL VILLETERS INCHES HEXEET
o —_— MIN. Max MIN M. NOTES 1,— GATE
E Al A 218 238 0085 o094 2.~ DRAIN
b Al 0.89 114 0035 0045 3.~ SOURCE
[&[o.c10 {025 @IClAleh- c ! y
3x b 064 0.8y 0025 0035 4.~ DRAN
E“—" bl 04 07y 0025 0031 4
2 b2 76 114 0030 0045
b3 076 1.04 0030 0041
& b4 500 5.45 0.195 0215 .
E1 c 046 O&1 D018 DO24
¢l 041 056 0016 0022
[ 2 046 0.8 0018 0035
(@] D 497 622 0.235 D245 54
D1 A ot 521 - 0205 - 4
— (b, b2) — £ 635 673 0250 0265 34
a] 432 - D170 - 4
3 \—ZJ 1 T /T e 229 0.090 BSC
© o1 L 880 960 0.350 0380
1| L 191 229 0075 0090
2 a.83 1.27 0.035 D050 4
L3 14 152 0045 0060 5
b1, b3 o1 24 15" ¢ 15
SECTION A=A
VIEW A-A

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

EXAMPLE: THIS IS AN IRFU120
WITH ASSEMBLY

PART NUMBER
INTERNATIONAL

LOT CODE 5678 RECTIFIER DATE CODE
LOsO YEARO = 1999
ASSEMBLED ONWW 19, 1999 RO
INTHE ASSEMBLY LINE "A"
LINE A
Note: "P" in cssemidy line ASSEMBLY
’ Y LOT CODE

position indicates "Lecd-Free!

OR

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

A= ASSEMBLY SITE CODE

www.irf.com 9



IRLR/U3802PbF International
. IGR Rectifier
D-Pak (TO-252AA) Tape & Reel Information

Dimensions are shown in millimeters (inches)
TR TRR

> O G O O {? i @* <‘;> 4
163 16.3 (.6
15.7 ( 157(
121 (.476) 8.1 (.318)
119 (1469) FEED DIRECTION Yolatn) FEED DIRECTION

NOTES :

1. CONTROLLING DIMENSION : MILLIMETER.

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

& 13INCH Q — -

B 16mmﬂ;{ };ﬁ

NOTES :
1. OUTLINE CONFORMS TO EIA-481.

Notes:

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

@ Starting T;=25°C, L = 1.4mH
Rg=25Q, Ipg = 20A.

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

® Pulse width < 400ps; duty cycle < 2%.
@ Calculated continuous current based on maximum allowable
junction temperature. Package limitation current is 30A.

Data and specifications subject to change without notice.
This product has been designed and qualified for the Industrialmarket.
Qualification Standards can be found on IR’s Web site.

International
R 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.12/04
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/




