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P-Channel Enhancement Mode Field Effect Transistor

DESCRIPTION
General Features
The MSH3509 uses advanced trench technology and
VDss ID RDs(ON) (mW) Typ design to provide excellent Rps(on) With low gate charge.
10 @ VGS=-10.0V It can be used in a wide variety of applications.
-30V -55A
15 @ VGS=-4.5V

@ High density cell design for ultra low Rdson

APPLICATIONS

@ Power Management in Note book
@ Portable Equipment
@ Excellent package for good heat dissipation @ Battery Powered System

@ Fully characterized avalanche voltage and current
@ Good stability and uniformity with high Eas

@ Special process technology for high ESD capability @ Load Switch
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P-DFN3X3 top and bottom view Marking and pin Assignment Schematic diagram

Absolute Maximum Ratings T,=25°C unless otherwise noted

Parameter Symbol Maximum Units
Drain-Source Voltage Vps -30 \%
Gate-Source Voltage Ves +20 \%
Continuous Drain Ta=25°C -55
Current * TA=70°C o -38 A
Pulsed Drain Current lom -180

TA=25°C 50
Power Dissipation * Ti:70°C Po 35 W
Junction and Storage Temperature Range [T, Tsto -55to 150 °C
Thermal Characteristics
Parameter Symbol Typ Max Units
Maximum Junction-to-Ambient * t <10s R 45 62 °C/W
Maximum Junction-to-Ambient * Steady-State 0JA 54 75 °C/W
Maximum Junction-to-Lead © Steady-State RoaL 21 30 °C/W
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Electrical Characteristics (T;=25°C unless otherwise noted)

Symbol | Parameter Limit ‘ Min ‘ Typ ‘ Max ‘ Unit
STATIC
BVbss Drain-Source Breakdown Voltage Ves=0, Ip=-250 1 A -30 \%
VGs(th) Gate Threshold Voltage Vbs=Vas, Ip=-250 1z A 1 3 \%
less Gate Body Leakage Vbs=0V, Ves=+20V +100 nA
Ibss Zero Gate Voltage Drain Current Vbs=-30V, Ves=0V 1 A
) ) Ves=-10V, Ib= -30A 10 12
Rps(on) Drain-Source On-Resistance mQ
Ves=-4.5V, Ip=-15A 15 17
Vsb Diode Forward Voltage Is=-2.7A, Ves=0V 0.7 \%
DYNAMIC
Qg Total Gate Charge Vbs=-15V, Ves=-4.5V,Ip=-15A 33 | 3
Qgs Gate-Source Charge Vbs=-15V, 11
Qad Gate-Drain Charge Ves=-4.5V,Ip=-15A 13
Ciss Input capacitance 3500
- Vbs=-15V, VGs=0V, f=1MHz pF
Coss Output Capacitance 510
Crss Reverse Transfer Capacitance 420
td(on) Turn-On Delay Time 8
Vopb=-15V, RL =15Q)

tr Turn-On Rise Time 18

I Ip=-15A, VGeEN=-10V ns
td(off Turn-Off Delay Time 78

(o) 4 Re=3Q

tr Turn-Off Fall Time 42

A: The value of Ry, is measured with the device mounted on 1in® FR-4 board with 20z. Copper, in a still air environment with 25°C. The
value in any given application depends on the user's specific board design. The current rating is based on the t< 10s thermal resistance

rating.

B: Repetitive rating, pulse width limited by junction temperature.

C. The R g3 is the sum of the thermal impedence from junction to lead Ry, and lead to ambient.

D. The static characteristics in Figures 1 to 6,12,14 are obtained using 80us pulses, duty cycle 0.5% max.

E. These tests are performed with the device mounted on 1 in® FR-4 board with 20z. Copper, in a still air environment with T,=25°C. The
SOA curve provides a single pulse rating.
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Test Circuit
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Typical Electrical and Thermal Characteristics (Curves)
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Top View Bottom View
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Symbol Dimensions In Millimeters Dimensions In Inches
Min. Max. Min. Max.
A 0.650 0.850 0.026 0.033
Al 0.152 REF. 0.006 REF.
A2 0~0.05 0~0.002
D 2.900 3.100 0.114 0.122
D1 2.300 2.600 0.091 0.102
E 2.900 3.100 0.114 0.122
E1l 3.150 3.450 0.124 0.136
E2 1.535 1.935 0.060 0.076
b 0.200 0.400 0.008 0.016
e 0.550 0.750 0.022 0.030
L 0.300 0.500 0.012 0.020
L1 0.180 0.480 0.007 0.019
L2 0~0.100 0~0.004
L3 0~0.100 0~0.004
H 0.315 0.515 0.012 0.020
0 9° 13° 9° 13°
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