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WPM2009D

WPM2009D
-20V, -4A, 42mQ, 2.0W, DFN3x3, P-MOSFET

Descriptions

This single P-Channel MOSFET is produced
using trench process that provides minimum on
resistance performance. WPM2009D is
enhancement power MOSFET with 2.0W power
dissipation mounting 1 in’ pad in a DFN3x3
package. This device is suited for high power
charging circuit of mobile phone application. It
also can be used in a high power switching
application.

Features
® Max Rds(on) 42mQ @ Vgs=-4.5V
® Max Vds -20V
® Max Current -4.0A
® Typical Vgs(th) -0.65V @ Id=-250uA
® Power Dissipation 2.0W (Note2)
® High performance Trench process
® DFN3x3-8L Package
® Pb-Free
Applications
Battery charging
Load Switch

Power Switch
DC-DC converter
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Maximum Ratings
(Ta=25°C unless otherwise noted)

Symbol | Parameter Ratings Unit
Vbs Drain-to-Source Voltage -20 \
Vas Gate-to-Source Voltage +12 \
Drain Current — Continue Note1 -4.0 A
" Drain Current — Continue (t<5s) Note1 -4.9 A
Drain Current — Continue Note2 -6.5 A
Drain Current — Pulsed (t<300us, Duty<2%) Note2 -24 A
Power Dissipation — Note1 1.0 w
Po Power Dissipation — (t<5s) Note1 1.5 w
Power Dissipation — Note2 2.0 w
T, Operation junction temperature range 150 °C
Tse Storage temperature range -55~150 °C

Thermal Resistance Ratings

Symbol | Parameter Max. Unit
Roua Thermal Resistance, Junction to Ambient — Note1 125 °C/W
Roua Thermal Resistance, Junction to Ambient — Note2 62 °C/W

Note1: Surface mounted on a 2 0z copper, recommend minimum pad, FR-4 board.
Note2: Surface mounted on a 2 0z copper, 1 in? pad with dual side, FR-4 board.

Note1 Note2
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WPM2009D

Electronics Characteristics
(Ta=25°C, unless otherwise noted)

Symbol | Parameter Test Condition | Min | Typ. | Max | Unit
Off Characteristics
V(gr)pss Drain-Source Breakdown Voltage Ves=0V, Ip=-250A -20 \Y
Ibss Zero Gate Voltage Drain Current Vps=-16V, V=0V -1.0 uA
lass Gate —Source leakage current Vaes=+12V,Vps=0V +100 nA
ON Characteristics
Vesith) Gate Threshold Voltage Vss=Vps, Ip=-250A -0.35| -0.65 |-1.00 \Y
Vgs=-4.5V, Ip=-4.0A 42 59 mQ
Ros(on) Drain-Source On-Resistance Vgs=-2.5V, Ip=-3.5A 54 74 mQ
Vgs=-1.8V, Ip=-3.0A 77 93 mQ
Ors Forward Transconductance Vps=-5Y, Ip=-3.3A 3.0 S
Dynamic Characteristics
Ciss Input Capacitance 700 850 1000 pF
. Vps=-6V, Vss=0V,
Coss Output Capacitance F=1.0 MHz 100 150 200 pF
Crss Reverse Transfer Capacitance 80 120 150 pF
Qgrom) Total Gate Charge 8 12 15 nC
Qo) Threshold gate charge Vps=-6V,Ip=-3.3A, 0.4 0.6 0.8 nC
Qgs Gate-Source Charge Vgs=-4.5V 1.2 1.6 2.0 nC
Qcp Gate-Drain Charge 1.8 2.2 2.6 nC
Switching Characteristics
td(on) Turn-On Delay Time 15 19 25 ns
tr Turn-On Rise Time Vgs=-4.5V, Vps=-6V, 5 8 15 ns
td(off) Turn-Off Delay Time Ip="-1.0A, Rs=6.0Q 80 100 120 ns
tf Turn-Off Fall Time 15 25 35 ns
Drain-to-Source Diode Characteristics
Vsp | Forward Diode Voltage Vos=0V, ls=-1.6A | | 07 | v
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NN/ sEMI WPM2009D
Typical Performance Graph
(Ta=25°C, unless otherwise noted)
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Package Outline Dimension
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Symbol Dimensions in millimeters
Min. Max.
A 0.7 0.8
A1 0.00 0.05
A3 0.203 Ref.
D 29 3.1
E 29 3.1
D1 2.2 24
E1 14 1.6
k 0.200 Min.
b 0.18 | 0.3
e 0.650 Typ.
L 0.375 | 0.575
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PCB Layout Guide
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Recommend Minimum Pad Guide
Unit: mm
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