SMD Type MOSFET

Complementary MOSFET
2NP13

SOT-163 (s0T-23-6) Unit: mm
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N-channel P-channel
B Absolute Maximum Ratings Ta = 25C
Parameter Symbol N-Channel P-Channel Unit
Drain-Source Voltage VDs 30 -30 vV
Gate-Source Voltage Vas +20
TA=25C 4.3 -4.1
Continuous Drain Current ID
TA=70C 3.7 -3.5 A
Pulsed Drain Current Ibm 20 -15
N TA=25C 1.15
Power Dissipation Pbp W
TA=70C 0.73
t < 10s 110
Thermal Resistance.Junction- to-Ambient RthJA
Steady-State 150 ‘CIW
Thermal Resistance.Junction- to-Lead RthJL 80
Junction Temperature Ty 150
C
Storage Temperature Range Tstg -55 to 150
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SMD Type MOSFET

Complementary MOSFET
2NP13

B N-Channel Mosfet Electrical Characteristics Ta = 25°C

Parameter Symbol Testconditions Min | Typ | Max | Unit
Drain-source breakdown voltage V@BR)DSs |[Ves =0V, Ib = 250 uA 30 v
Gate threshold voltage VaGs(th) |Vbs = Vas, Ib = 250 uA 1 3
Gate-body leakage less |Vbs=0V,Ves=+ 20V +100] nA

) Vbs =30V, Ves =0V 0.5
Zero gate voltage drain current Ibss UuA
Vbs =30V, Ves =0V, Tu=55C 10
) Vbs =4.5V,Ves =10V
On-state drain current ID(on) A
Vbs =4.5V,Ves=4.5V 4
) ) Ves=10V,Ip=35A 50
Drain-source on-state resistance rDS(on) mQ
Ves =45V, Ip=2.8 A 70
Forward transconductance ofs Vbs=4.5V,Ib=3.5A 6.9 S
Diode forward voltage Vsb |ls=1.25A,Ves=0V 0.8 1.2 \
gate charge * Qg Vps =15V ,Ves =5V, Ip=3.5 A 4.2 7 nC
Total gate charge * Qgqt 8.5 20
Gate-source charge * Qgs |Vbs=15V Ves=10V, Ip=3.5A 1.9 nC
Gate-drain charge * Qgd 1.35
Gate Resistance Rg 0.5 2.4 Q
Input capacitance * Ciss 555
Output capacitance * Coss |VDs =15V Ves=0,f=1MHz 120 pF
Reverse transfer capacitance * Crss 60
. td(on) 9 20
Turn-on time
tr Vob =15V, RL=15Q, 75 | 18 ns
td(off) Ip=1A, VGEN =-10V , Rc =6Q 17 35
Turn-off time
t 5.2 12

* Pulse test: PW < 300 us duty cycle < 2%.
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SMD Type MOSFET

Complementary MOSFET
2NP13

B P-Channel Mosfet Electrical Characteristics Ta = 25C

Parameter Symbol Test Conditions Min | Typ | Max | Unit

Drain-Source Breakdown Voltage VDss ID=-250 1 A, VGs=0V -30 \%

Zero Gate Voltage Drain Current IDss VoS24V, Ves=ov ! A
Vps=-24V, VGs=0V, Ty=55"C -5

Gate-Body leakage current lgss Vps=0V, Ves=+20V +100| nA

Gate Threshold Voltage VGs(th) Vbs=VaGs Ip=-2501 A -1 -3 \
VGs=-10V, Ip=-4.1A 52

Static Drain-Source On-Resistance Roson) | Ves=-10V, Ip=-4.A Tu=125C 73 mQ
VGs=-4.5V, Ip=-3A 87

On state drain current ID(ON) VGs=-4.5V, Vps=-5V -10 A

Forward Transconductance gFs Vps=-5V, Ip=-4A 5.5 8.2 S

Input Capacitance Ciss 700

Output Capacitance Coss VGs=0V, Vbs=-15V, f=1MHz 120 pF

Reverse Transfer Capacitance Crss 75

Gate resistance Rg Ves=0V, Vbs=0V, f=1MHz 10 Q

Total Gate Charge Qg 14.3

Gate Source Charge Qgs VGs=-4.5V, Vps=-15V, ID=-4A 7 nC

Gate Drain Charge Qgd 3.1

Turn-On DelayTime td(on) 8.6

Turn-On Rise Time V VGs=-10V, Vbs=-15V, RL=3.6 Q ,RGEN=3 Q >

Turn-Off DelayTime td(off) 28.2 ns

Turn-Off Fall Time tf 13.5

Body Diode Reverse Recovery Time trr 27

Body Diode Reverse Recovery Charge Qrr IF=-AR, AUA=T00A s 15 nC

Maximum Body-Diode Continuous Current Is -2.2 A

Diode Forward Voltage Vsb Is=-1A,VGs=0V -0.77 -1 \

B Marking
Marking NP13 :
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SMD Type MOSFET

Complementary MOSFET
2NP13

B N-Channel Mosfet Typical Characterisitics

Output Characteristics Transfer Characteristics
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SMD Type MOSFET

Complementary MOSFET

2NP13

B N-Channel Mosfet Typical Characterisitics
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SMD Type MOSFET

Complementary MOSFET
2NP13

B P-Channel Mosfet Typical Characterisitics
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Figure 1: On-Region Characteristics Figure 2: Transfer Characteristics
100 16 I I
@ VGS='4'5V
3 |
(8]
80 G 14 Vgs=-10V
— VGS='4'5V ®
z 60 (‘5 1.2 7
& Ves=-10V 8 /
0= E 1 | p=2A —
2
20 0.8
0 2 4 6 8 10 0 25 50 75 100 125 150 175
-1 o(A) Temperature (°C)
Figure 3: On-Resistance vs. Drain Current and Figure 4: On-Resistance vs. Junction
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Figure 5: On-Resistance vs. Gate-Source Voltage Figure 6: Body-Diode Characteristics
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MOSFET

SMD Type

Complementary MOSFET

2NP13

B P-Channel Mosfet Typical Characterisitics
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Figure 9: Maximum Forward Biased Safe
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Figure 7: Gate-Charge Characteristics Figure 8: Capacitance Characteristics
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Figure 10: Single Pulse Power Rating Junction-to-
Ambient
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