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WNM4002

WNM4002
Small Signal N-Channel, 20V, 0.3A, MOSFET

V(er)pss Robs(on) Typ-
140 @ 4.5V
20V 220 @ 2.5V
380 @ 1.8V

Descriptions

The WNM4002 is the N-Channel enhancement
MOS Field Effect Transistor, uses advanced trench
technology and design to provide excellent Rps(on) With
low gate charge. This device is suitable for use in
small signal switch. Standard product WNM4002 is
Pb-free.

Features

® Trench N-Channel

® Supper high density cell design for extremely low
Rds(on)

® Exceptional ON resistance and maximum DC
current capability

® Small package design with SOT-523

Applications

® Driver: Relays, Solenoids, Lamps, Hammers
® Power supply converters circuit
® Load/Power Switching for potable device
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Absolute Maximum Ratings
(Ta=25°C unless otherwise noted)

Symbol | Parameter Ratings Unit
Vpss Drain-to-Source Voltage 20 \
Vass Gate-to-Source Voltage +6.0 \Y
o Drain Current — Continue Note1 0.3 A
Drain Current — Pulsed (t<300us, Duty<2%) Note1 0.6 A
Po Power Dissipation — Note1 0.25 w
T, Operation junction temperature range 150 °C
Tse Storage temperature range -55~150 °C

Thermal Resistance Ratings

(Ta=25°C unless otherwise noted)

Symbol | Parameter Typ. Max. Unit

Rgua Thermal Resistance, Junction to Ambient — Note1 500 620 °C/W

Note1: Surface mounted on a 2 0z copper, 1 in? pad, FR-4 board.
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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=250uA 20 \Y

Ipss Zero Gate Voltage Drain Current Vps=20V, Vgs=0V 1 uA

lass Gate —Source leakage current Vps=0V, Vgs=+5V 5 uA

ON Characteristics

Vas(ih) Gate Threshold Voltage Vps= Vags, Ip=250uA 0.35 1.0 \
Vgs=4.5V, Ip=0.3A 2.0 Q

Ros(on) Drain-Source On-Resistance Ves=2.5V, Ip=0.1A 3.5 Q
Vgs=1.8V, Ip=0.01A 5.0 Q

Ors Forward Transconductance Vps=6V, Ip=0.1A 1.0 S

Dynamic Characteristics

Ciss Input Capacitance 72 pF

C Output Capacit Vos=6V, - Ves=0V, 12 F

itan
0ss utput Capacitance E=100kHz p
Crss Reverse Transfer Capacitance 10 pF
Q Total Gate Charge 1.1 nC
oD 9 Vos=6V,  Vgs=4.5V,

Qas Gate-Source Charge I 0.01A 0.1 nC

Qoo Gate-Drain Charge o 0.45 nC

Switching Characteristics

td(on) Turn-On Delay Time 22 ns

. . VDS=1 OV, VGS:4.5V,
tr Turn-On Rise Time 80 ns
- I=0.1A, Rg=6Q

td(off) Turn-Off Delay Time 700 ns

tf Turn-Off Fall Time 380 ns

Drain-to-Source Diode Characteristics

Vsp | Forward Diode Voltage Ves=0V, [s=0.15A | | 07 | | v
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Typical Performance Graph
1.0 1200 i
/ﬁ TC:'S“C// /
1
08 000
/  Vgs=5thru1.8V 059G
< / E 800 /
.{1:_; 0.6 S 125 °C
3 3 600
c <
© 04 g
e 2 400
i=) =]
0.2 200
1V
0.0 0
0.0 0.5 1.0 15 2.0 2.5 3.0 0.0 0.5 1.0 15 2.0 25
Vps - Drain-to-Source Voltage (V) Vgs - Gate-to-Source Voltage (V)
Output Characteristics Transfer Characteristics
10 10
@ 8.0 . 8
® <}
o
IS g S T——ID=100 mA
% 6.0 < 6
o 7
[an Q
5 Vgs = 1.8V T
= 1. j
T 40 es= A~ S 4
5 Vas|= 2. P
2 ey 5 \
o€ T Vod-45V 2
2.0 GSZ o 5 \‘
\
0.0 0
0 200 400 600 800 1000 0 1 2 3 4 5 6
Vgs - Gate - S Voltage (V
Ip - Drain Current (mA) as - Gate - Source Voltage (V)
On Resistance vs. Drain Current On Resistance vs. Gate - Source Voltage
10 1.4
1.2
8.0
° _ Ip = 250 uA
g / ST
= (o]
~ MY
o = Vgs=18V 5 0.8
S E Ip=10mA A = '
. S P £
Lz 40 =
. -~ - 8 o6 I
n:8 / ~ N
20 / _ Vgs=45V __| \
/’ // Ip = 300mA 0.4 \\
/
00— 0.2
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ty - Junction Temperature (°C) T, - Temperature (°C)
On Resistance vs. Junction Temperature Threshold Voltage
Will Semiconductor Ltd. 4 Dec,2011 - Rev. 1.5



@
NI sSEMI WNM4002

100 10 T
Vps =6V
g ID =10 mA
80 o 8
EQ_ &_ S /
o
o Ci >
g iss ® /
8 60 e 6
2 3
5 :
[0}
: 40 2 4
o 3
1))
C 9] /_
20 % 0ss > 2
\\
CI’SS
0 0
0 4 8 12 16 20 0.0 0.5 1.0 1.5 2.0
) Qq - Total Gate Charge (nC)
Vps - Drain-to-Source Voltage (V)
Capacitance Gate Charge
1000 i i ZZ7 10 —=—r= :
T T y s 4 1 T T
I I 77 —— P 1
T,=125°C —AA/S - Limited by Rpg(on)” = Ipm Limited
| 1 1l
/4 \ ﬁ 2O
g v/ JRR e s i
g // 2 e~
- 100 £/ = < ! NF100 ps FHH
S 3 f— [y N
g [ Ty=25°C s é Z\! ‘n\\ N N |l
3 gy S CTTSS (NN ~dS
o \,* 7 S ik I(on) NN __;ﬂ:? [ 1ms
8 777 £ - E Limited NSNS =
3 o 5 N~ N 10 ms 11
@ /// Ty=-55°C < = 3+
o 10 == o MR 100 ms 1]
- f " " 0.01 = .\\ 15’105:::
— — Tp=25°C N
] I’ ,’ [ Single Pulse be
[11] LT =
1 0.001
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 0.1 1 10 100
Vgp - Source-to-Drain Voltage (V) Vbs - Drain-to-Source Voltage (V)
Source-Drain Diode Forward Voltage Safe Operation Area, Junction-to-Ambient
2
1 F
.5 [ Duty Cycle =0.5
(7]
:% - 0.2 — —:--
2o | LT
g E Notes: b
s 0.1 .--//” )
35 01 | : Po .
Ne F 0.05 =T i ]
£ —'| to— ]
S [ 0.02 . Ty ]
= i - o 1. Duty Cycle, D= —~
— w 2. Per Unit Base = Ryn)a = 500 °C/W
! 3. Tym - Ta = PomZinsa® 1
// Single Pulse 4. Surface Mounted
0.01 . LI L 11 i M .
1074 10°3 10°2 101 1 10 100 600

Square Wave Pulse Duration (s)

Normalized Thermal Transient Impedance,
Junction-to-Ambient

Will Semiconductor Ltd. 5 Dec,2011 - Rev. 1.5



NI SEMI WNM4002

Package Outline Dimension

SOT-523

T
—1 |

Symbol : Dimension in Millimeters
Min. Max.
A 0.700 0.900
Al 0.000 0.100
A2 0.700 0.800
b1 0.150 0.250
b2 0.250 0.350
c 0.100 0.200
1.500 1.700
E 0.700 0.900
E1 1.450 1.750
© 0.500 Typ.
et 0.900 1.100
L 0.400 Ref.
L1 0.260 0.260
0 0° 8
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