International
TR Rectifier

Applications

e High Frequency Synchronous Buck

PD - 95442A

IRFR3704ZPbF
IRFU3704ZPbF

HEXFET® Power MOSFET

Converters for Computer Processor Power
e High Frequency Isolated DC-DC Vbss RDS(on) max| Qg
Converters with Synchronous Rectification 20V 8.4mQ 9.3nC
for Telecom and Industrial Use
e Lead-Free
Benefits @!‘ @i\\ ,
e Very Low Rpg(on at 4.5V Vgs L AN
e Ultra-Low Gate Impedance
e Fully Characterized Avalanche Voltage D-Pak I-Pak
and Current IRFR37042 IRFU3704Z
Absolute Maximum Ratings
Parameter Max. Units
Vbs Drain-to-Source Voltage 20 \%
Ves Gate-to-Source Voltage +20
Ip @ Tc =25°C  |Continuous Drain Current, Vgs @ 10V 60® A
Ip @ Tc =100°C |Continuous Drain Current, Vgs @ 10V 42®
Ipm Pulsed Drain Current @ 240
Pp @Tc=25°C  |Maximum Power Dissipation 48 w
Pp @T¢ =100°C Maximum Power Dissipation 24
Linear Derating Factor 0.32 W/°C
T, Operating Junction and -55 to + 175 °C
Tste Storage Temperature Range
Soldering Temperature, for 10 seconds 300 (1.6mm from case)
Thermal Resistance
Parameter Typ. Max. Units
Roic Junction-to-Case — 3.1 °C/W
Rosa Junction-to-Ambient (PCB Mount) ® — 50
Rosa Junction-to-Ambient — 110
Notes ® through ® are on page 11



IRFR/U3704ZPDbF

International

_ , IR Rectifier
Static @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
BVbss Drain-to-Source Breakdown Voltage 20 — | — V. |Ves =0V, Ip = 250pA
ABVpss/AT, Breakdown Voltage Temp. Coefficient | — | 0.015| — | V/°C |Reference to 25°C, Ip = 1ImA
Rbs(on) Static Drain-to-Source On-Resistance | — 6.7 8.4 mQ [Vgg =10V, Ip = 15A @
— ] 92 | 114 Vgs = 4.5V, Ip=12A ®
Vaes(th) Gate Threshold Voltage 1.65 2.1 2.55 V  |Vps = Vgs, Ip = 250pA
AVesmyAT;  |Gate Threshold Voltage Coefficient — | 55 | — |mv/°C
Ipss Drain-to-Source Leakage Current _ — 1.0 HA  |Vps =16V, Vgs = 0V
— | — | 150 Vps = 16V, Vgs =0V, T; = 125°C
less Gate-to-Source Forward Leakage — | — | 100 nA |Vgs = 20V
Gate-to-Source Reverse Leakage — | — | -100 Vgs = -20V
ofs Forward Transconductance 41 | — S |Vpbs =10V, Ip=12A
Qq Total Gate Charge — | 93 14
Qgs1 Pre-Vth Gate-to-Source Charge —_— 3.0 —_— Vps = 10V
Qgs2 Post-Vth Gate-to-Source Charge — 11 | — nC [Vgs=4.5V
Qg Gate-to-Drain Charge — | 27 | — Ipb = 12A
Qgodr Gate Charge Overdrive — 1 25 | — See Fig. 16
Qsw Switch Charge (Qgs2 + Qga) J— 3.8 J—
Qoss Output Charge — | 56 | — | nC |Vps =10V, Vgs = OV
ta(on) Turn-On Delay Time —_— 41 —_— Vpp = 10V, Vgs = 4.5V ®
t; Rise Time — | 89 | — Ip = 12A
tacorn Turn-Off Delay Time — | 49 | — ns |Clamped Inductive Load
& Fall Time — | 12 | —
Ciss Input Capacitance — | 1190 | — Vgs = OV
Coss Output Capacitance — | 380 | — | pF |Vps=10V
Ciss Reverse Transfer Capacitance — | 170 | — f =1.0MHz
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy®@ — 41 mJ
Iar Avalanche Current © - 12 A
Ear Repetitive Avalanche Energy © - 4.8 mJ
Diode Characteristics
Parameter Min. | Typ. | Max. | Units Conditions
Is Continuous Source Current — | — | 60® MOSFET symbol D
(Body Diode) A |showing the
Ism Pulsed Source Current — | — | 240 integral reverse G
(Body Diode) @ p-n junction diode. S
Vsp Diode Forward Voltage — | — | 10 V |T3=25°C, 15 =12A,Vgs =0V ®
tr Reverse Recovery Time — | 13 19 ns |T;=25°C, Ig=12A, Vpp = 10V
Qrr Reverse Recovery Charge — | 42 | 63 | nC |di/dt=100A/us @
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by LS+LD)




IRFR/U3704ZPbF ?ﬁiﬁilﬁﬁg
-Pak (TO-251AA) Package Outline i

Dimensions are shown in millimeters (inches) NOTES:

1 DIMENSIONING AND TOLERANCING PER ASNE Y145 M- 1994.

2 DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES).

3 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 QF THE PLASTIC BODY.

THERMAL PAD CONTOUR OPTION WITHIN DIMENSION b4, L2, E1 & D1.
LEAD DIMENSION UNCONTROLLED IN L3.

4
5
DIMENSION b1, b3 APPLY TO BASE METAL ONLY.
7
8

OUTLINE CONFORMS TO JEDEC OUTLINE TO-251AA,
CONTROLLING DIMENSION : INCHES,
LEAD ASSIGNMENTS
DIMENSIONS
SYMBOL MLLINETERS INCHES HEAFET
o MIN. MAX. MIN. MAX NOTES 1.— CATE
5 : ;va/ﬂ A 218 1% 0086 094 2. DRAN
G vt GBI AR 5 c M 089 114 0035 | 005 i: ;gi\RNCE
e b 064 038 0ozs | 003 :
r» b1 064 079 0025 | 0031 4
b2 078 114 0030 | 006
/\ b3 076 104 0030 | o004l
o b4 500 546 0iss | 0215 4
c 046 il 0018 | 0024
i ol 041 056 0016 | 0022
- o1 /A ) 046 086 0018 | 0035
D 597 522 01% | 0246 3.4
rim bz)ﬂ D1 5.21 - 0205 - 4
5 2 ’ §’ 3 635 673 0250 | 0265 34
(c) ’\\ a cl 3] 43 - 0170 - 4
L g& } . 229 0.090 BSC
S retaad L 889 9,60 030 | 0380
b1, b3 U 191 229 0.075 0.090
2 089 127 0035 | 0050 4
SECTION A-A 5 114 152 0os5 | 0060 5
ol o 15 o 15
VIEW A-A

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

EXAMPLE: THIS IS AN IRFU120 PART NUMBER
INTERNATIONAL N
WITH ASSEMBLY
LOT COOE 5678 RECTIFIER IRFU120 DATE CODE
ASSEMBLED ON WW 19, 1999 - VEAR 9= 1999
. WEEK 19
IN THE ASSEMBLY LINE "A' UNEA
R ) ASSEMBLY
Note: "P"in assemblyline Lor E

position indicates "Lead-Free"

PART NUMBER

INTERNATIONAL N

RECTIFIER RFU120 DATE CODE
Loco TOR Fo1os P = DESIGNATES LEAD-FREE
PRODUCT (OPTIONAL)
YEAR 9= 1999
ASSEMBLY WEEK 19
LOT CODE

A= ASSEMBLY SITE CODE
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