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P-Channel Enhancement Mode MOSFET

GENERAL DESCRIPTION

The PW2301A uses advanced trench It utilizes the latest processing techniques to achieve the hign
cell density and reduces the on-resistance with high repetitive avalanche rating. These features
combine to make this design an extremely efficient and reliable device for use In power switching
application and a wide variety of other applications .

FEATURES

VDS = -20V, ID = -3A
RDS(ON) < 110mQ @ VGS=4.5V
Avallable in a 3-Pin SOT23-3 Package

SOT-23-3L
(TOP VIEW)
D D
G
AS

Absolute Maximum Ratings (TA=25°Cunless otherwise noted)

Parameter Symbol | Limit Unit
Drain-Source Voltage \V/Ds -20 V
Gate-Source Voltage \/Gs +12 \/
Drain Current-Continuous b -3 A
Drain Current -Pulsed (Note 1) lom -10 A
Maximum Power Dissipation Po 1 W
Operating Junction and Storage Temperature Range T3, Tsto -55 To 150 °C

Thermal Characteristic

Thermal Resistance,Junction-to-Ambient (Note 2) ReJA 125 C/W
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PW2301A
ELECTRICAL CHARACTERISTICS
(TA = 25°C, unless otherwise noted.)
Parameter Symbol | Condition Min | Typ | Max | Unit
Off Characteristics
Drain-Source Breakdown Voltage BVDss Ves=0V Ip=-250pA -20 -24 - V
Zero Gate Voltage Drain Current IDSS Vps=-20V ,Ves=0V - - -1 LA
Gate-Body Leakage Current GSS Ves=+12V Vbs=0V - - +100 | nA
On Characteristics (Note 3)
Gate Threshold Voltage V/Gs(th) Vbs=Vas,Ip=-250uA -04 -0.7 -1 V
| | Ves=-4.5V, Ip=-3A - 04 110 mQ
Drain-Source On-State Resistance Rps(on)
Ves=-2.5V, Ip=-2A 39 140 mQ
Forward Transconductance gFs Vps=-5V,Ip=-2A 5 - - S
Dynamic Characteristics (Note4)
Input Capacitance Clss - 405 - PF
* Vbs=-10V,Ves=0V,
Output Capacitance Coss - 75 - PF
F=1.0MHz
Reverse Transfer Capacitance Crss - 59 - PF
Switching Characteristics (Note 4)
Turn-on Delay Time td(on) - 11 - NS
. . Vop=-10V,Ip=-1A
Turn-on Rise Time tr - 35 - NS
_ VGS=-
Turn-0Off Delay Time td(off) : 30 - NS
4.5V, Rcen=10Q
Turn-0ff Fall Time tf - 10 - NS
Total Gate Charge Qg - 3.3 12 nC
Vps=-10V,Ip=-3A,
Gate-Source Charge Qgs - 0.7 - nC
Ves=-2.5V
Gate-Drain Charge Qgd - 1.3 - nC
Drain-Source Diode Characteristics
Diode Forward Voltage (Note 3) \V/sD Ves=0V,Is=1.3A - - -1.2 V
Diode Forward Current (Note 2) B - - - -3 A

Notes:

1. Repetitive Rating: Pulse width limited by maximum junction temperature.

2. Surface Mounted on FR4 Board, t < 10 sec.

3. Pulse Test: Pulse Width < 300us, Duty Cycle < 2%.

4. Guaranteed by design, not subject to production

THIS PRODUCT HAS BEEN DESIGNED AND QUALIFIED FOR THE CONSUMER MARKET. APPLICATIONS OR USES AS CRITICAL
COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS ARE NOT AUTHORIZED. PINGWEI DOES NOT ASSUME ANY LIABILITY ARISING
OUT OF SUCH APPLICATIONS OR USES OF ITS PRODUCTS. PINGWEI RESERVES THE RIGHT TO IMPROVE PRODUCT DESIGN,
FUNCTIONS AND RELIABILITY WITHOUT NOTICE.
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Typical Electrical and Thermal Characteristics
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Figure 2:Switching Waveforms
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Figure 12 Source- Drain Diode Forward

PW2301A_2.0 Wuxi PWChip Semi Technology CO., LTD 4
www.pwchip.com



PW2301A

10

~ m 100 us o
Limited by HDS{on)i P‘% I il
~ |
. N S TS
< NS TR
~
'E 1 t_“ \ { Eﬂh
f,:-’ : 10 ms
| 1
O
.EU - \ 100 ms
O ' : 1
O Ta=25°C | 108
C Single Pulse | - | . 100 s DC
11— BVDSS Limited
0.01 |
0.1 1 10 100

Vds Drain-Source Voltage (V)
Figure 13 Safe Operation Area

10 5 EEsa T .1 T L p—
@ SR e aah e e — e
o8 Crnii T e
o O T = .
IRl s =2 |
I = | - ' -
3 T o == {1 | *
8§ Eesm e
®© & Ll—o00 PRI
E — 10 l’!!‘ —— 1 ——— a8 4—1;4»‘
O e | - 4 .
Z % ) ! | [ ] [ 1 Resa(t)=r(t) * Rsuan
= '® single Pulse [ ]| = | 1] | [ 1 2 Reua=See Datasheet
~— C <+ — 1 — t— A Tmla=P K= (1)
g [T \ N 3 Duly Cycle, D12
10" 10 10° 10" 10" 10’ 10°
Square Wave Pluse Duration(sec)
Figure 14 Normalized Maximum Transient Thermal Impedance
PW2301A_2.0 Wuxi PWChip Semi Technology CO., LTD S5

www.pwchip.com



/I// PW2301A

Soldering Information

Reflow Soldering:

The choice of heating method may be influenced by plastic QFP package). If infrared or vapor phase heating is
used and the package is not absolutely dry (less than 0.1% moisture content by weight), vaporization of the small
amount of moisture in them can cause cracking of the plastic body. Preheating is necessary to dry the paste and

evaporate the binding agent. Preheating duration: 45 minutes at 45 °C.

Reflow soldering requires solder paste (a suspension of fine solder particles, flux and binding agent) to be applied
to the printedcircuit board by screen printing, stenciling or pressure-syringe dispensing before package placement.
Several methods exist for reflowing; for example, convection or convection/infrared heating in a conveyor type
oven. Throughput times (preheating, soldering and cooling) vary between 100 and 200 seconds depending on

heating method.

Typical reflow peak temperatures range from 215 to 270 °C depending on solder paste material. The top-surface
temperature of the packages should preferable be kept below 245 °C for thick/large packages (packages with a
thickness 2.5 mm or with a volume 350 mma so called thick/large packages). The top-surface temperature of the
packages should preferable be kept below 260 °C for thin/small packages (packages with a thickness < 2.5 mm

and a volume < 350 mmas so called thin/small packages).

Stage Condition Duration
1’st Ram Up Rate | max3.0+/-2 /[sec | -
Preheat 150 ~200 60~180 sec
2'nd Ram Up max3.0+/-2 /sec | -
Solder Joint 217 above 60~150 sec
Peak Temp 260 +0/-5 20~40 sec
Ram Down rate 6 /sec max

Wave Soldering:

Conventional single wave soldering is not recommended for surface mount devices (SMDs) or printed-circuit
boards with a high

component density, as solder bridging and non-wetting can present major problems.

Manual Soldering:

Fix the component by first soldering two diagonally-opposite end leads. Use a low voltage (24 V or less) soldering
iIron applied to

the flat part of the lead. Contact time must be limited to 10 seconds at up to 300 °C. When using a dedicated tool,

all other leads

can be soldered in one operation within 2 to 5 seconds between 270 and 320 °C.
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PACKAGE DESCRIPTION

Al
A2
A

Symbol Dimensions In Millimeters Dimensions In Inches
Min. Max. Min. Vax.
A 0.900 1.150 0.035 0.045
A1l 0.000 0.100 0.000 0.004
A2 0.900 1.050 0.035 0.041
D 0.300 0.500 0.012 0.020
& 0.080 0.150 0.003 0.006
D 2.800 3.000 0.110 0.118
E 2.2950 2.950 0.089 0.100
E1 1.200 1.400 0.047 0.055
e 0.950 TYP. 0.037 TYP.
et 1.800 2.000 0.071 0.079
L 0.300 0.500 0.012 0.020
L1 0.550 REF. 0.022 REF.
0 0° 8° 0° 8°

Notes

1. All dimensions are in millimeters.

2. Tolerance £0.10mm (4 mil) unless otherwise specified

3. Package body sizes exclude mold flash and gate burrs. Mold flash at the non-lead sides should be less than 5 mils.
4. Dimension L is measured in gauge plane.

5. Controlling dimension is millimeter, converted inch dimensions are not necessarily exact.
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IMPORTANT NOTICE

Wuxi PWChip Semi Technology CO., LTD (PW) reserves the right to make corrections,
modifications, enhancements, improvements, and other changes to its products and
services at any time and to discontinue any products or services. Customers should obtain
the latest relevant information before placing orders and should verify that such information
IS current and complete.

PW assumes no liability for applications assistance or customer product design.
Customers are responsible for their products and applications using PW components.

PW products are not authorized for use in safety-critical applications (such as life
support devices or systems) where a failure of the PW product would reasonably be
expected to affect the safety or effectiveness of that devices or systems.

The information included herein is believed to be accurate and reliable. However, PW
assumes no responsibility for its use; nor for any infringement of patents or other rights of

third parties which may result from its use.
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