MASPOWER’

MSPNO0403S0
Features
® N+P Channel
® \ery Low on-resistance
® SOPS8 Package
® Pb-Free,RoHS Complicant

Applications
® Charging switch for portable devices. o i
® Small brushless DC motor drive. - =
® | oad Switch for Portable Devices.
® DC-to-DC converters. . o
® |evel shifted.
Absolute Ratings (Tc=257)
Value
Parameter Symbol Unit
y NMOS PMOS
Drain-Source Voltage Vbss 30 -30 Vv
Tc=25C 3.5 -3.5 A
Drain Current-continuous Ip
Tc=70C 2.8 -2.8 A
Drai -pul
rain Current-pulse lou 14 12 A
(note 1)
Gate-Source Voltage Vas 12 12 \
Avalanche Current
' I 54 -4.2 A
single pulse(L=0.5mH) hS
Avalanche Energy,
E 7.29 4.41 J
single pulse(L=0.5mH) hS m
Power Dissipation p Te=25C 2.0 w
D
(SOP-8) Tc=70C 1.6 w
Maxi .
aximum Junction T, 150 0
Temperature
T
Storage Temperature Terg 50 ~ 150 .
Range
*Drain current limited by maximum junction temperature
N-Channel Electrical Characteristics
Parameter Symbol | Tests conditions | Min Type| Max |Units
Drain-Source Voltage BVbss Ip=250pA,Ves=0V 30 - - \%
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MASPOWER’

MSPN0403S0
Vps=30V,Vgs=0V,
Zero Gate Voltage Drain eSS - | - 1 MA
Ipss Tc=25C
Current -
\Vps=24V,Tc=125C -- -- 100 MA
Gate body leak
ate body leakage lsss | Vos=OV.Vaes=+12V | — | — |+10| pA
current
On-Characteristics
Gate Threshold Voltage | Vest) | Vbs=Ves,Ip=250pA | 1.0 | -- | 2.5 \%
Static Drain-Source Ves=10V,Ip=3A,
R -- 70 | 100 Q
On-Resistance PSON Tc=25C m
Static Drain-Source Ves=4.5V,|p=2A,
R -- 90 | 140 Q
On-Resistance PSON Tc=25C m
Dynamic Characteristics
Input capacitance Ciss - | 8| - pF
. VDS=15V VG3=0V
Output capacitance C ’ ’ - 40 - F
put cap o f=1.0MHz P
R t f
everse_ ransfer Coas i 20 ) OF
capacitance
) VDs=0V, VGs=0V,
R R - ) - Q
Gate Resistance G £=1 OMHZ 3.3
Forward Transfer
Vps =10V, Ip = 3A ) - -
Admittance 9rs os =10V, o =3 2.0 S

Electrical CharacteristiCS(TCASE=25°C unless otherwise specified)

Parameter Symbol | Tests conditions | Min |Type| Max | Units
Switching-Characteristics
Turn-On delay time tacon) - 4 - ns
] ] VDD=15V,
Turn-On rise time tr Ib=1A. - 8 - ns
Turn-Off delay time taom) Rs=3.3Q - 18| - ns
Ves=10V
Turn-Off rise time tr - 3 - ns
Total Gate Charge Qq - 1.9 - nC
Gate-Source charge Qgs Vos=15V,10=3.4A, - 108 - nC
VG3=5V
Gate-Drain charge Qgd - |04 - nC
Drain-Source Diode Characteristics and Maximum Ratings
Diode Forward Voltage Vsp Ves=0V,Is=2A - 1078 1.2 Vv
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MASPOWER’

MSPNO0403S0
Reverse Recovery Time Ter Ids=2A, 15 ns
Reverse Recovery Charge| Q disd/dt=100A/us 9 nC
P-Channel Electrical Characteristics
Parameter Symbol | Tests conditions | Min Type| Max |Units
Drain-Source Voltage BVpss Ip=-250uA,Ves=0V | -30 - - \Y
Vps=-30V,Ves=0V,
Zero Gate Voltage Drain Ps _ ?S - - -1 MA
Ipss Tc=25C
Current -
\/ps=-24V ,Tc =125C - - -100 | uA
Gate body leak
ate body leakage lsss | Vos=OV.Ves=+12V | - | - |+10]| nA
current
On-Characteristics
Gate Threshold Voltage | Vesih) | Vbs=Ves,Ip=-250pA | -1.0 | - | -25| V
Static Drain-Source Ves=-10V,Ip=-3.0A,
R - 70 | 100 Q
On-Resistance pSion) Tc=25C m
Static Drain-Source Ves=-4.5V,Ip=-3.0A,
R - 100 | 140 Q
On-Resistance PSON Tc=25C m
Dynamic Characteristics
Input capacitance Ciss - 410 - pF
. VDs=-15V VGs=0V
Output capacitance C ’ ’ - 55 - F
put cap o f=1.0MHz P
R t f
everse_ ransfer Coas i 50 ] oF
capacitance
. Vgs=0V,Vds=0V,
Gate Resistance Re E=1MHz - 6 - Q
Forward Transfer
Vps=-10V,Ip=-3A ) -- --
Admittance grs 0s=-10V;1p=-3 14 S

Electrical CharacteristiCS(TCASE=25°C unless otherwise specified)

Parameter Symbol | Tests conditions | Min |Type| Max | Units

Switching-Characteristics

Turn-On delay time taon) -- 9 -- ns
Vpp=-1 5V,
Turn-On rise time tr los=-1A, - 18 - ns
Turn-Off delay time taom) Re=3.3Q - 13 | - ns
Ves=-1V
Turn-Off rise time tf - 12 - ns
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MASPOWER’

MSPN0403S0
Total Gate Charge Qq - | 4.2 - nC
Gate-Source charge Qgs Vos=1SVI0=-35A, 117 | - nC
Ves=-5V
Gate-Drain charge Qqd - 1141 - nC

Drain-Source Diode Characteristics and Maximum Ratings

Diode Forward Voltage Vsp Ves=0V,ls=-2A - - -1.2 V
Reverse Recovery time Trr Is=-2A, - 15 - ns
Reverse Recovery Charge| Qrr disa/dt=100A/us - 8 - nC

Thermal Characteristic

Value .
Parameter Symbol Unit
SOP8
Thermal Resistance, Junction Rin(J-A) 60 CIW
to Ambient Rin(J-A)3 89.2 CIW
Notes:
1. Pulse width limited by maximum junction temperature
2.  Mounted on a ceramic board (30%x30%0.8mm)
3.  Mounted on a Cu board (40%x40x0.8mm)
Order Message
Marking Package
MSPN0403S0 SOP8

ELECTRICAL CHARACTERISTICS (curves)

N-Channel
On-Region Characteristic@25°C Extended On-Region Characheristic@25°C
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On-Region Characteristic@125°C Transfer Characteristics
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Transconductance On-Resistance Variation vs
. Drain Current and Gate Voltage
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Junction Temperature with Sourse Current and Temperature
3 T 7
Ves=10V /
"~ 15=3.5A
v . //
9 -
g s /
HE : /
g 3 ., /
o p b
5 1.5 :’; /
® n 3
©
£ ! /
2 z /
0.5 1 1256°C / 5°C|
0 o o
-50 0 50 100 150 [] 0.3 0.6 0.9 1.2 1.5

T;-Junction Temperature(°C) Vsp ,Sourse To Drain Forward-Voltage(V)

H1.02 Maspower 5



MASPOWER’

MSPN0403S0

Capacitance Gate Charge
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Safe Operating Area Transient response Curve
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P-Channel

MSPN0403S0

On-Region Characteristic@25°C Extended On-Region Characheristic@25°C
4 8
Ves=-10V.
35 7
S/ VesF10V
< Ves=-9V -
< —_ Vgs=-5 —
g ° Y < ¢ ©
g Vgg=4V / € Veo=-4 Vas=3Y
5 25 ss o 5 os”
et 5
£ o
g 2 / £ 4 /
5 // s /
15 =R ,/
/ /
\ / Ves=-2V ) /
/ Vga=-2\L
0.5 // 1 k
0 0
0 0.1 0.2 0.3 0 0.2 0.4 0.6 0.8
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On-Region Characteristic@125°C Transfer Characteristics
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Normalization On-Resistance Variation vs
Junction Temperature
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Safe Operating Area Transient response Curve
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N-Chanel Measurement circuit

Fig.1-1 Switching Time Measurement Circuit Fig.1-2 Switching Waveforms

Pulse width

Fig.2-1 Gate Charge Measurement Circuit Fig.2-2 Gate Charge Waveform
V. - Vs
GS D VDS
Q,
IG[Cnnst.; — VGS
qu Q')d
7T Charge
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P-Chanel Measurement circuit
Fig.3-1 Switching Time Measurement Circuit Fig.3-2 Switching Waveforms
Vs Pulse width
— R
D.U.T.
Z 10% 0%
Rs Voo
Vps | L 90% 90%
‘s[nnl t tu{om %
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777 ton b
Fig.4-1 Gate Charge Measurement Circuit Fig.4-2 Gate Charge Waveform
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777 Charge
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PACKAGE MECHANICAL DATA

SOP8 @ .
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| \ \
b =1 4 | | |
<| <, < | o
|
| | \ \
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%)
Y s b2
Pattern of terminal position areas
[Not a pattern of soldering pads]
DIM MILIMETERS INCHES
MIN MAX MIN MAX
A = 1.75 (2 0.069
Al 0.15 0.006
A2 1.40 [ 1.60 0055 |  0.063
A3 0.25 0.010
b 0.30 0.50 0.012 0.020
c 0.10 0.30 0.004 0.012
D 4.80 5.20 0.189 0.205
E 3.75 4.05 0.148 0.159
e 1.27 0.050
HE 570 6.30 0.224 0.248
L1 0.40 0.60 0.016 0.024
Lp 0.65 0.85 0.026 0.033
X 0.15 0.006
y 0.10 0.004
DIM MILIMETERS INCHES
MIN MAX MIN MAX
b2 = 0.65 - 0.026
el 5.15 0.203
1 - [ 1.15 - | 0.045
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