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Description W
The WPMD2010 uses advanced trench technology and design to \’

provide excellent Rpsony With low gate charge. This device is
suitable for use in DC-DC conversion applications. Standard

Product WPMD2010 is Pb-free. Pin 1
Features
51 S2
V(BR)DSS Rosion) TYP ' G1 G
75mQ@ —4.5V
-20V 101mQ@ -2.5V
D1 D2

P-CHANNEL MOSFET P-CHANNEL MOSFET

Lower RDS(on) Solution in 2x2 mm Package PIN CONNECTIONS

1.8 V RDS(on) Rating for Operation at Low Voltage Gate
Drive Logic Level

. R AP -
Low Profile (< 0.8 mm) for Easy Fit in Thin Environments S1| 41— TA[ —ig| D1

Bidirectional Current Flow with Common Source ' : " -j:/_ - :
Configuration G1 2' . 5| G2

@® DFNG6 Package Provides Exposed Drain Pad for Excellent ':. :-D-z-/T:f:[T:- ) 1. . :
Thermal Conduction D2| 3* . \/ — 4| 52

L - 2 Lﬂ—] ] .-

Application il

® Optimized for Battery and Load Management Applications in

Portable Equipment MARKING DIAGRAM

Li-lon Battery Charging and Protection Circuits

High Power Management in Portable, Battery Powered
Products WLSI
FYWW
® High Side Load Switch
. . F = Specific Device Code
Order information YWW = Date Code
Part Number Package Shipping
WPMD2010-6/TR DFN 6 3000Tape&Reel
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WPMD2010
IABSOLUTE MAXIMUM RATINGS Ta = 25 °C, unless otherwise noted
Parameter Symbol 10S Steady State| Unit
Drain-Source Voltage Vps -20 y
Gate-Source Voltage Ves +12
Continuous Drain Current Ta=25°C | -36 —3.1 A
(T, = 150 °C)? TA=70°C ° —29 —2.7
Maximum Power Ta=25°C 2.0 1.5
TR Po w
Dissipation TA=70°C 13 1.0
Continuous Drain Current Ta=25°C | -2.3 -2.1 A
(Ty =150 °C) TA=70°C ? -1.8 17
Maximum Power Ta=25°C 0.8 0.7
L. . b PD W
Dissipation TA=70°C 0.5 0.4
Pulsed Drain Current ° Iom -18 A
Operating Junction and Storage T, Teg 55 to 150 °c
Temperature Range
THERMAL RESISTANCE RATINGS
Single Operation
Parameter Symbol Typical |Maximum | Unit
) ) ) a t<10s 50 62
Junction-to-Ambient Thermal Resistance Reua
Steady State 65 82
) ) ) b t<10s 125 150 °C/W
Junction-to-Ambient Thermal Resistance Reua
Steady State 145 175
Junction-to-Case Thermal Resistance Steady State Reyc 30 38
Dual operation
. ) ) a t<10s 40 50
Junction-to-Ambient Thermal Resistance Reua
Steady State 52 65
. ) ) b t<10s 100 120 °C/W
Junction-to-Ambient Thermal Resistance Reua
Steady State 116 140
Junction-to-Case Thermal Resistance Steady State ReJc 25 30

d. Surface mounted on FR4 Board using 1 in sq pad size, 10z Cu.
b. Surface mounted on FR4 board using the minimum recommended pad size, 10z Cu.
C. Repetitive rating, pulse width limited by junction temperature, t,=10us, Duty Cycle=1%

Will Semiconductor

Page 2

Dec,2011 Rev. 1.1



®
NN/ S Em WPMD2010
Electrical Characteristics
MOSFET ELECTRICAL CHARACTERISTICS (TJ=25 C unless otherwise noted)
Parameter Symbol Test Conditions Min | Typ | Max | Uni
t
OFF CHARACTERISTICS
Drain—-to—Source Breakdown _ _ _
Voltage BVbss Ves=0V, Ip =-250 uA 20 \Y,
Zero Gate Voltage Drain _ _ T,=25°C -0.1
Current IDSS VDS --16 V, VGS =0V TJ - 85°C 1 uA
Gate~to-source Leakage loss Vos= 0V, Vas = £12V £100 | nA
ON CHARACTERISTICS
Gate Threshold Voltage VGS(TH) VGS = VDs, |D =-250 uA -0.4 -0.6 -1.0 V
Drain-to-source Ros Ves =-4.5V,Ip=-3.1A 75 120 o
On-resistance or) Ves = -2.5, Ip = 2.5 A 101 | 150
Forward Transconductance dgFs Vps=-5V, Ip =-3.1A 12 S
CHARGES, CAPACITANCES AND GATE RESISTANCE
Input Capacitance Ciss 400 470 550
Output Capacitance Coss Ves =0V, 7= 1.0 MHzVos = -10V 45 55 65 pF
Reverse Transfer Capacitance Crss 40 50 60
Total Gate Charge Qq(rom) 4 6 8
Threshold Gate Charge Qq(rhy 0.3 0.34 0.4
VGS= -4.5 V, VD5= -10 V, |D= -2.7A nC
Gate-to—Source Charge Qqs 0.5 0.75 1
Gate-to-Drain Charge Qoo 1.0 1.2 1.5
Gate Resistance Re 8.8 Q
SWITCHING CHARACTERISTICS
Turn—On Delay Time td(ON) 9 12
Rise Time tr Ves = —4.5V, Vps = =10V, R;=3 Q, 10 s
Turn-Off Delay Time td(OFF) Rs=6 Q 30 40 60
Fall Time tf 5 7 10

DRAIN-SOURCE DIODE CHARACTERISTICS

Forward Recovery Voltage

| vsD

| vGs=0V,Is=-1.6A

T,=25°C | -07 | 085 [ -15

Vv
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Typical Performance Characteristis
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Figure 1. On—Region Characteristics Figure 2. Transfer Characteristics
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Figure 3. On—Resistance versus Drain Current Figure 4. On—Resistance versus Drain Current
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Figure 5. On—Resistance Variation with
Temperature

—\Vpg, DRAIN-TO-SOURCE VOLTAGE (VOLTS)

Figure 6. Drain—to—Source Leakage Current
versus Voltage

Will Semiconductor

Page 4

Dec,2011 Rev. 1.1



NN S e ® WPMD2010

1200 . | : : 5 | 20 |
Vps=0V]Vgs=0V T,=25C | B ar 5
1000 g P o
o BEES Y 4 // 16 2
= £
W 800 \\ = re 5
e g3 v 12 4,
= N o D8 GS &
£ 600 \\ e : - €
Q

= g 2 \ P %
2 7] E{ct | Qo0 1 v 8 =
&) 400 Crss E \_ / g
F——1— USS‘ S / \ Ip=-2.7 A g

& i
S T,=25C =)
0 =9 \ e . 0 =2

5 0 5 10 15 20 0 1 2 3 4 5 6

Ves | Vos Qg. TOTAL GATE CHARGE (nC)

|
GATE-TO-SOURCE OR DRAIN-TO-SOURCE VOLTAGE (VOLTS) Figure 8. Gate—To—-Source and Drain-To-Source

. . L Voltage versus Total Charge
Figure 7. Capacitance Variation
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Figure 9. Resistive Switching Time Figure 10. Diode Forward Voltage versus Current

Variation versus Gate Resistance
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Figure 11. Maximum Rated Forward Biased
Safe Operating Area
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Figure 12. Thermal Response
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Power Dissipation Characteristics

1. The package of WPMD2010 is DFN2x2-6L, surface mounted on FR4 Board using 1 in sq pad size, 2 oz Cu,
R 8JA is 82 “C/W, surface mounted on FR4 Board using minimum pad size, 2 oz Cu, R 08JAis 175C /W.

2. The power dissipation PD is based on TJ (MAX) =150°C, and the relation between TJ and Pd is TJ =Ta + R
6JA* PD, the maximum power dissipation is determined by R 8JA .

3. The R 8JA is the thermal impedance from junction to ambient; using larger PCB pad size can get smaller R
B6JA and result in larger maximum power dissipation.

82 'C/W when mounted on 175 "C/AW when mounted on

a 1in°pad of 2 0z copper a minimum pad of 2 0z copper

Will Semiconductor Page 7 Dec,2011 Rev. 1.1



NI s e ® WPMD2010

Packaging Information

DFN 6 Package Outline Dimension

NOTES:
<— D 1. DIMENSIONING AND TOLERANCING PER
B ASME Y14.5M, 1994,
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED
TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.20mm FROM TERMINAL
4. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.

|
|
I
|
|
PIN ONE P /7”_ DM | MIN | MAX
REFERENCE 2 l 070 | o0
1
|
|

L _ E MILLIMETERS
7 2

/7 A | 000 [ 005
A3 0.20 REF
2X [ ] 0.10 |C b 025 | 0.35
STYLE1: lfz 05?00 BS{? 7
PIN1. SOURGE1 .
E 2.00 BSC

2X H 2. GATE1
E2 | 080 [ 1.10

3. DRAIN2
e 0.65 BSC

4. SOURCE2
A3 - ch ()= E 02?)25|HE[']:30
41010 C ¢ b Ll J 0.15 REF

2.30 6X
6X — 0.35

043 —= -

SIPITIE =
{|™>]008|C A1 SOLDERMASK DEFINED
C] SEATNG MOUNTING FOOTPRINT*
D2
4X

D2—<—>
|

1| sl

GXL—¢

1o
r/—| 5 1

|
|
\
\
I i . — 065
| i 2XE£ l | PITCH
| It
B = J J
6 K] ¢ s b e 0-25 |
| S I B
SXJJ,._ PRCAC c|A]B] N |
BOTTOM VIEW 0.05 | C | NOTE3 072 — PR
< > 1.05

DIMENSIONS: MILLIMETERS
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