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Silicon N,P-Channel Power MOSFET

General Description : IN-Channel IP-Channel

The 5NP04V-D8 uses advanced trench technology Voss 40 -40 V
and design to provide excellent Rpsiony with low gate lo 7 -5 A
charge. It can be used in a wide variety of applications. Po E 2 i

Rosionytype]  19.5 32 mQ
The package form is SOP-8, which accords with the
RoHS standard.
SOP-8

Features :

® N-Channel : Rpsiony <23mQ @ Ves=10V  (Typ19.5mQ)
® P-Channel : Rpsiony <36mQ @ Vgs=10V  (Typ32mQ)
e High density cell design for ultra low Rasen

®  Fully characterized avalanche voltage and current

® Excellent package for good heat dissipation

Inner Equivalent Principinm Chart
0
Applications : _
® Power switching application £,
e Hard switched and high frequency circuits G )
® Uninterruptible power supply -
Absolute ( Tc= 25°C unless otherwise specified ) :
Symbol Parameter N-Channel P-Channel |Units
Vpss [Drain-to-Source Voltage 40 -40 V
) Continuous Drain Current ¥ i -5 A
o |Pulsed Drain Current 30 -30 A
Ves  |Gate-to-Source Voltage $:12 +12 V
Po Power Dissipation 2 2 W
T), Tstg [Operating Junction and Storage Temperature Range| -55to 175 -55:10:175 &
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Silicon N,P-Channel Power MOSFET

N-CH Electrical Characteristics ( Tc= 25°C unless otherwise specified ) :

OFF Characteristics

o Rating _
Symbol Parameter Test Conditions : Units
Min. | Typ. | Max
Voss |Drain to Source Breakdown Voltage ‘VGFUV, lp=250pA 40 | -- -~ V
loss Drain to Source Leakage Current Vos=40V, Ves= OV, T,=25°C -- -- | 1.0 | pA
lgssipy  |Gate to Source Forward Leakage I\155=+1{N -- -- 0.1 | pA
lessir)y |Gate to Source Reverse Leakage I\/c.s:—ﬂ}‘\f += -- | -0.1 | pA
ON Characteristics??
. Rating .
Symbol Parameter Test Conditions : Units
Min. | Typ. | Max.
Rosiony Drain-to-Source On-Resistance W55=1DUJ{:=EA == | 195 €3 | m)
Vesirw) [Gate Threshold Voltage |V|:|.5= Ves, lo=250pA LB | TS | 28 | V
Pulse width tp<380pus,6<2%
Dynamic Characteristics?*
. Rating _
Symbol Parameter Test Conditions : Units
Min. | Typ. | Max
Ofs [Furward Transconductance Vps=5V,Ip=6A 15 -- -- S
Ciss |Input Capacitance -- | 516 | --
Coss (Output Capacitance e IlREEY 82 :
055 u N =
Pt e f=1.0MHz P
Crss |Reverse Transfer Capacitance -- 43 -
Resistive Switching Characteristics?4
o Rating ]
Symbol Parameter Test Conditions _ Units
Min. | Typ. |Max
tajony [Turn-on Delay Time = |45 | ==
tr  [Rise Time Voo=15V, Ri=2.50 o (o5 [ =
ns
tgorry  [Turn-Off Delay Time 6s=10V,Rg=30 -~ 145 | --
tr [Fall Time == | 35 | --
Qg [Total Gate Charge s B e - | 89 | --
Qgs (Gate to Source Charge DD_1 UU' o == 2.4 == | nC
GS=
Qqa  (Gate to Drain ( “Miller” )Charge - |14 | --
Source-Drain Diode Characteristics
- Rating _
Symbol Parameter Test Conditions , Units
Min. | Typ. | Max.
Is ICGntinu-:rus Source Current #2(Body Diode) - -- 6 A,
Vso |Dinde Forward Voltage2? Is=6A Ves=0V i - | 1.2 |V
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Silicon N,P-Channel Power MOSFET

P-CH Electrical Characteristics ( Tc= 25°C unless otherwise specified ) :

OFF Characteristics

. Rating _
Symbol Parameter Test Conditions : Units
Min. | Typ. | Max.
Voss |Drain to Source Breakdown Voltage Vas=0V, lp=250pA -40 | -- -- V
loss Drain to Source Leakage Current Vps=-40V, Vgs= OV, Ta=25°C | -- -- | =1.0 | pA
lgssipy  |Gate to Source Forward Leakage i\/55=+1{1‘u" -- -- | =-0.1 | pA
lessir)y |Gate to Source Reverse Leakage I\/Gs=—1{}‘\f = - | 0.1 | pA
ON Characteristics??
. Rating .
Symbol Parameter Test Conditions : Units
Min. | Typ. | Max.
Rosiony Drain-to-Source On-Resistance Ves=-10V,lp=-5A -~ | 32 | 36 |mQ
Vesirw) [Gate Threshold Voltage |V|:|.5= Ves, lo=-250pA -1.0|-1.5|-20]| V
Pulse width tp<380ps,6<2%
Dynamic Characteristics*
. Rating _
Symbol Parameter Test Conditions : Units
Min. | Typ. | Max.
grs  Forward Transconductance Vps=-5V,lp=-5A 10 -- -- S
Ciss |Input Capacitance -~ 940 | --
C |O tput Capacitance e 97 F
055 utpu citanc e -
2 : f=1.0MHz P
Crss |Reverse Transfer Capacitance -- 72 -

Resistive Switching Characteristics®4

o Rating ]
Symbol Parameter Test Conditions _ Units
Min. | Typ. |Max
td{{ju} Turn-on DE'EI}I' Time Tx 6.2 =
tr Rise Time lvg.[,:_zuu, R =2.30 3 8.4 =z
ns
tgorry  [Turn-Off Delay Time 6s=-10V,Rg=60Q -~ 1448 | --
tr  [Fall Time = | T | ==
Qg [Total Gate Charge 5 S G io ol |
Qgs Gate to Source Charge DD_F1 {}"Jr o =~ | 34| == | nC
GS=-
Qqa  (Gate to Drain ( "Miller” )Charge - [ 32| --
Source-Drain Diode Characteristics
- Rating _
Symbol Parameter Test Conditions , Units
Min. | Typ. | Max
Is ICGntinu-:rus Source Current #2(Body Diode) -- -- -6 A,
Vso |Dinde Forward Voltage2? Is=-6A,Ves=0V e <= |=32| ¥
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Silicon N,P-Channel Power MOSFET

Symbol Parameter Typ. Units
Reja  Junction-to-Case?2,N-Ch 62.5 'C/W
Raja Junction-to-Casea2, P-Ch 62.5

al : Repetitive Rating: Pulse width limited by maximum junction temperature,
az : Surface Mounted on FR4 Board, t<10sec,
a3 ; Pulse Test: Pulse Width<300ps, Duty Cycle<2%.

at : Guaranteed by design, not subject to production
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Silicon N,P-Channel Power MOSFET

N-Channel Characteristics Curve :

Vdd

Figure 1:Switching Test Circuit
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Figure 3 Output Characteristics
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Vds Drain-Source Voltage (V)
Figure 11 Capacitance vs Vds
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Silicon N,P-Channel Power MOSFET
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r(t), Normalized Effective
Transient Thermal Impedance

Silicon N,P-Channel Power MOSFET
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Square Wave Pluse Duration(sec)
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Silicon N,P-Channel Power MOSFET

P-Channel Characteristics Curve :
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Silicon N,P-Channel Power MOSFET
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