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WCM2070

N- and P-Channel Complementary, 12V,MOSFET

Vbs (V) Typical RDs(on) (Q)

0.028@ Vgs=4.5V
N-Channel 12 0.035@ Vgs=2.5V
0.046@ Vgs=1.8V
0.057@Vegs=- 4.5V
P-Channel -12 0.087@Vgs= -2.5V
0.140@Ves= -1.8V

Descriptions

The WCM2070 is the N-Channel and P-Channel
enhancement MOS Field Effect Transistor as a
single package for DC-DC converter or level shift
applications, uses advanced trench technology and
design to provide excellent Rpson) with low gate
charge. Standard Product WCM2070 is Pb-free
and Halogen-free..

Features

® Trench Technology

® Supper high density cell design

® Excellent ON resistance

® Extremely Low Threshold Voltage

® Small package DFN2*2-6L

Applications

® Power supply converters circuit
® Load/Power Switching for portable device

Http://www.sh-willsemi.com

DFN2+2-6L
D1 G2 S2
S1 Gl D2

Pin configuration (Top View)

2070
MCYW

2070 = Device Code
MC = Special Code
YW = Date Code
Marking

Order Information

Device Package Shipping

WCM2070-6/TR | DFN2*2-6L | 3000/Tape&Reel
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Absolute Maximum Ratings (Ta=25°C unless otherwise noted)

Symbol | Parameter N-Channel | P-Channel Unit
Vbss Drain-to-Source Voltage 12 -12 \%
Vess Gate-to-Source Voltage *+8 +8 \%
Ta=25°C 5.1 -4.0
t<10s
. . Ta=70°C 4.0 -3.2
Ip Continuous Drain Current 24 A
Steady | Ta=25°C 4.4 -3.4
State Ta=70°C 3.5 -2.7
lom Pulsed Drain Current ¢ 17.6 -13.6 A
Ta=25°C 1.8
t<10s
o Ta=70°C 1.15
Po Power Dissipation 2¢ w
Steady | Ta=25°C 1.37
State Ta=70°C 0.87
T, Operation junction temperature -55~150 °C
Tstg Storage temperature range -55~150 °C
Thermal Resistance Ratings (Ta=25°C unless otherwise noted)
Parameter Symbol | Typical | Maximum Unit
. . . t<10s 55 69
Junction-to-Ambient Thermal Resistance 2 Resa
Steady State 70 91
) ) ) t<10s 88 115 °C/W
Junction-to-Ambient Thermal Resistance ? ReJa
Steady State 125 179
Junction-to-Case Thermal Resistance Steady State| Reuc 34 44

o O T o

Surface mounted on FR4 Board using 1 square inch pad size, 10z copper
Surface mounted on FR4 board using minimum pad size, 10z copper

Pulse width<380us, Duty Cycle<2%
Maximum junction temperature T;=150°C.
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Electronics Characteristics (Ta=25°C unless otherwise noted)

Symbol | Parameter

Test Condition

‘ Min ‘ Typ. ‘ Max ‘ Unit

Off Characteristics

Drain-Source Breakdown Ves=0V, 1p=250uA N-Ch 12
V(8r)DsS \%
Voltage Ves=0V, Ip=-250uA P-Ch | -12
. Vps=10V, Vgs=0V N-Ch 1
Ipss Zero Gate Voltage Drain Current UA
VDS=-10V, VGS=0V P-Ch -1
| Gate -S leak t | Vos=OV, Vos=t 8y i 1 A
ate —Source leakage curren =0V, =+ u
GSS g DS GS P-Ch )
ON Characteristics
Vbs= Ves, Ip0=250uA | N-Ch 0.70 1.2
VGsth) Gate Threshold Voltage \%
Vbs= Vas, Ip=-250uA | P-Ch -0.80 -1.2
Ves=4.5V, Ip=5.0A N-Ch 28 46
Ves=-4.5V, Ib=-3.6A | P-Ch 57 75
. } Ves=2.5V, Ip=4.6A N-Ch 35 66 mQ
Rbs(on) Drain-Source On-Resistance
Ves=-2.5V, Ib=-3.2A | P-Ch 87 110
Ves=1.8V, Ip=4.1A N-Ch 46 80
Ves=-1.8V, Ipb=-1.0A | P-Ch 140 171
Dynamic Characteristics
. N-Ch 469
Ciss Input Capacitance Nmos:
VDSZGV,VGSZOV, P-Ch 673
) f=1MHz N-Ch 125
Coss Output Capacitance pF
Pmos: P-Ch 175
) Vps=-6V,Ves=0V, N-Ch 95
Crss Reverse Transfer Capacitance
f=1MHz P-Ch 162
Q Total Gate Ch N-Ch >-38
otal Gate Charge .
- i \N/mc—)ibv Vosza 5V, 0.9
Q Threshold gate ch N 0.12
reshold gate charge =6.
e g g P P-Ch 0.81 nC
Q Gate-S ch Pmos N-Ch 13
ate-Source Charge :
es ¢ P-Ch 1.2
VDD:-10V,VGSZ-4.5V
Q Gate-Drain Ch lo=-4.3A N-Ch 0.76
ate-Drain Charge p=-4.
o ¢ P-Ch 2.1
td(on) | Turn-On Delay Ti N-Ch 20
on urn-On Delay Time .
Y \N/m‘_’s'v N 30
. . pb=6V,Vs=4.5V, N-Ch 22
tr Turn-On Rise Time Ib=5.2A, Rc=1Q
P-Ch 32
ns
. N-Ch 48
td(off) Turn-Off Delay Time Pmos: p-Ch 2
Vop=-6V, Ip=-3.8A, N'Ch T
tf Turn-Off Fall Time Ves=-4.5V, Rc=1Q
P-Ch 18
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WCM2070
BODY DIODE CHARACTERISTICS
Ves =0V, Is=5.2A N-Ch 0.7 15
Forward Voltage Vsp \%
Ves =0V, Is ==3.4A P-Ch -0.8 -1.5
Body-Diode Continuous s N-Ch 5.3 A
Current P-Ch -4.1
_ N-Ch 20
Body-Diode Pulsed Current Ism bCh 15 A
Body Diode Reverse T N-Ch 18 50 s
Recovery Time Nmos: P-Ch 27 65
Body Diode Reverse o | =5 2AdIdi=100A1S N-Ch 4.5 10 uC
Recovery Charge Vas=0V noTEQ) P-Ch 11 25
) Pmos: N-Ch 7
Reverse Recovery Fall Time | ta lo=-3.8A dl/dt=-100A/US pCh 15
) ) Ves=0V notec) N-Ch 11 ns
Reverse Recovery Rise Time | to
P-Ch 12
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Typical Characteristics (N-Channel

20

7VLS=4.SV ”/// )( ‘

/e

Vi=1.8V

oA/

15fF—v_=35
es / =25V
/i
4

I,-Drain to Source Current (A)

5 / | Vg =1.5V
)/

0.0 0.5 1.0 1.5 2.0
Vs~ Drain to Source Voltage (V)
Output Characteristics
0.20 I
g o015 I
[0}
g I
[ =
2 V =18V /
8 010
: J
j
o
[N vV
3 T V=25V
o 0.05 |
I
V =45V
0.00 |
0 5 10 15 20
I,- Drain to Source Current (A)
On-Resistance vs. Drain Current
14—V =45V
5 1,=5.0A //
s L~
i P
@ 1.2 7
o
< /
) /
©
Q
N 10
©
£
o 1
z /
08—
/
-50 0 50 100 150

Temperature(°C)

On-Resistance vs. Junction Temperature

Ta=25°C,unless otherwise noted)

I,-Drain to Source Current (A)

RDS(Dn)- On-Resistance(Q)

Normalized Gate Threshold Voltage

20 7
N/
, /é//
’ /)
10 /i
] TC=125°C\ Vi Al
VA
j! TC=—‘50°C
0

0.0 0.5 1.0 1.5 2.0 25
Vs~ Gate to Source Viltage (A)

Transfer Characteristics

0.07 ‘ ‘
1,=5.0A™]
0.06 \
0.05 \\
N
0.04
\\
~——]
\\\\
0.03 —
1.5 2.0 25 3.0 35 4.0 45

V-Gate to Source Voltage(V)

On-Resistance vs. Gate-to-Source Voltage

‘ 1,=250uA

1.2
\\
~
1.0
N
0.8 ™

~
0.6 \

-50 0 50 100 150
Temperature (°C)
Threshold Voltage vs. Temperature

Will Semiconductor Ltd.

May, 2016 - Rev.1.0



20
o[ T = /
_ ——Ciss
Ves=0V —— Coss ] < 7
N f=1MHZ Crss put 15 /
o 600 5
[T AN o
[y =
= \\ =1 )
8 2 T =150°C
c:v s RS
T 400 5 10 /
3 ° 4
©
(.IJ \ g / N
© NS 3 /¥
200 - ? 5 A/ 1e2sc
~— T — | ) / / J
A
1 2 3 4 5 6 0.0 0.2 0.4 0.6 0.8 1.0 1.2
Vs - Drain-to-Source Voltage (V) V, - Source-to-Drain Voltage (V)
Capacitance Body Diode Forward Voltage
80 100
I T T
T, uae=150°C I
T,=25°C g 10 — /’<“\ ) ™
60 = — Limit by Rdson I=EaESai SIS 100us S
[} . I
5 T NNRUTSTOR 1
= o - NI \\\ ML 1ms
s g A NN
g 40 3 SRS 10ms
S ‘g /'I N 100ms
\ = 7 DC N '
\ £ RN 18
20 5 0.1|= N 10s
N s — T,=25°C
y L Single Pulse
T~ = Bvdss Limit
0 T 0.01 LT RN
1E-4 1E-3  0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100
) V- Drain Source Voltage (V)
Pulse width (S) * Vs> minimum V__ at which RDS(M) is specified
Single pulse power Safe operating power
6
\ \ d
— V=45V //
s S[—1,=65A /
3 7
£ 4 /]
S yd
8 pd
3
@ ,/
o
8 2 A
© L/
Q e
>8 1 o
/
0
0 2 4 6 8
Qg(nC)

Gate charge Characteristics

Will Semiconductor Ltd.

May, 2016 - Rev.1.0



NI SEMI WCM2070

1 T T T
= 0.5
-% 11 i
S @ 0.1p=022 mazii
= QO 0.1
-
g 8 0.05 =
= 0.02 J——TTIL—T P
5 2 0.01 = : T
o E — 0.01 3
q‘-l: : 1111 I tl |<_
Lu =TT I L_l_J
Le) g Single pulse 2
o = 1E-3
N O 1. Duty Cycle, D=ti/t>
= C 2. Per Unit Base =Rea= 102°C/W
© 3. Tow-Ta = Pow Resa
E 4. Surface Mounted
o 1E-4
z 1E-6 1E-5 1E-4 1E-3 0.01 0.1 1 10 100 1000

Square Wave Pulse Duration (sec)

Transient thermal response (Junction-to-Ambient)

Will Semiconductor Ltd. 7 May, 2016 - Rev.1.0



NI/ SEMI WCM2070

Typical Characteristics (P-Channel Ta=25°C,unless otherwise noted)
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Package Outline Dimension
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COMMON DIMENSIONS(MM}]
[ PKG. WEVERY VDY THIN
Eéi MIM. MO, MAX
A 0.70 075 080
A 0.00 — 0.05_ |
A3 g.20 BEF
D .05 2.00 2.05
G 105 2.00 2.05
[ 0.44 0.59 0.69
EZ 0.84 0.99 1.09
3 0.25 0.30 0,39
L 0.175 0.275 0.375
E —m.
Will Semiconductor Ltd. 11 May, 2016 - Rev.1.0



