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(TJ=25°C Unless Otherwise Noted) ABSOLUTE MAXIMUM RATINGS
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Ultra low Rdson

* Low gate charge 

Pb-free lead plating

PRODUCT CHARACTERISTICS

APPLICATIONS

 FEATURES

* 

ORDER INFORMATION

MOT3650J PDFN3X3 5000

* 

Power management in computing* 
Load switching,quick/wireless charging* 
Motor driving* 
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N+P MOSFET

MOT3650J

Drain-Source Voltage VDS -30
Gate-Source Voltage GS ±20

TA=25℃ -6Continuous Drain Current 
TA=70℃ 

ID A 

Pulsed Drain Current IDM

Maximum Power Dissipation PD

Operating Junction and Storage Temperature Range J,TSTG

 -55 To 150 -55 To 150 

℃ 
Thermal Resistance,Junction-to-Ambient  RθJA /W℃  

Parameter Symbol
Symbol

Unit

V

T -55 To 150 -55 To 150

30 V
±20 V

6
-55ID 

-2424
A 
A 

22 W
62.5 62.5

N-channel P-channel

 
N-Channel 

 
 BVDSS = 30V  
 RDS(on) (Typ@VGS=10V) < 17mΩ  
 RDS(on) (Typ@VGS=4.5V) < 22mΩ 

 
P-Channel 

 
 BVDSS 

=

  
 RDS(on) (Typ@VGS= -10V) < 32m  
 RDS(on) (Typ@VGS=-4.5V)<45.5m 
ID -6A=ID 6A



 (TC=25℃  unless otherwise specified)   N-ELECTRICAL CHARACTERISTICS

 Drain-Source Breakdown Voltage DSS VGS=0V ID=250μA 30 33 - V 
Zero Gate Voltage Drain Current DSS VDS=30V,VGS=0V - - 1 μA 
Gate-Body Leakage Current GSS VGS=±20V,VDS=0V - - ±100 nA 

Gate Threshold Voltage GS(th) VDS=VGS,ID=250μA 1 1.6 3 V 
VGS=10V, ID=6A Ω Drain-Source On-State Resistance DS(ON) 
VGS=4.5V, ID=6A Ω 

Forward Transconductance FS VDS=5V,ID=6A 15 - - S 

Input Capacitance lss - 575 - PF 
Output Capacitance oss - 75 - PF 
Reverse Transfer Capacitance rss 

VDS=15V,VGS=0V, 

F=1.0MHz - 66.5 - PF 

Turn-on Delay Time d(on) - 4.5 - nS 
Turn-on Rise Time r - 2.5 - nS 
Turn-Off Delay Time d(off) - 14.5 - nS 
Turn-Off Fall Time f 

VDD=15V, RL=2.5Ω 

VGS=10V,RGEN=3Ω 
- 3.5 - nS 

Total Gate Charge g - 14.8 - nC 
Gate-Source Charge gs - 2.6 - nC 
Gate-Drain Charge gd 

VDS=15V,ID=6A, 

VGS=10V - 2.9 - nC 

Diode Forward Voltage VSD VGS=0V,IS=6A - 0.8 1.2 V 
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Parameter Symbol Condition Min Typ Max Unit

BV
I
I

V

R

g

Off characteristics

On characteristics

Dynamic characteristics
C
C
C

t
t

t
t
Q
Q
Q

Switching characteristics

Drain-source diode characteristics

N+P Enhancement Mode MOSFET
MOT3650J

17 25 m-
22 30 m-



 
Drain-Source Breakdown Voltage DSS VGS=0V ID=-250μA -30 -33 - V 
Zero Gate Voltage Drain Current DSS VDS=-30V,VGS=0V - - -1 μA 
Gate-Body Leakage Current GSS VGS=±20V,VDS=0V - - ±100 nA 

 
Gate Threshold Voltage GS(th) VDS=VGS,ID=-250μA -1.3 -1.65 -2.5 V 

VGS=-10V, ID=-6A - 32 39 mΩ Drain-Source On-State Resistance DS(ON) 
VGS=-4.5V, ID=-6A - 45.5 51 mΩ 

Forward Transconductance FS VDS=-5V,ID=-6A 10 - - S 

 

Input Capacitance lss

Output Capacitance oss

Reverse Transfer Capacitance rss 

VDS=-15V,VGS=0V, 

F=1.0MHz 

Turn-on Delay Time d(on) - 7.5 - nS 
Turn-on Rise Time r - 5.5 - nS 
Turn-Off Delay Time d(off) - 19 - nS 
Turn-Off Fall Time f 

VDD=-15V, RL=2.5Ω 

VGS=-10V,RGEN=6Ω 
- 7 - nS 

Total Gate Charge g - 11.1 - nC 
Gate-Source Charge gs - 2.0 - nC 
Gate-Drain Charge gd 

VDS=-15V,ID=-6A 

VGS=-10V - 2.6 - nC 

Diode Forward Voltage  VSD VGS=0V,IS=-6A - - -1.2 V 
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Parameter Symbol Condition Min Typ Max Unit
Off characteristics

On characteristics

Dynamic characteristics
 - 575 - PF 
 - 75 - PF 

- 66 - PF 

Q

t
t

t

Q
Q

Drain-source diode  characteristics

Switching  characteristics

 (TC=25℃  unless otherwise specified)   P-ELECTRICAL CHARACTERISTICS

N+P Enhancement Mode MOSFET
MOT3650J
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N-TYPICAL CHARACTERISTICS

Figure 1:output chatracteristics Figure 2:transfer characteristics

Figure 3:drain-source on-resistance Figure 4:rdson-junction temperature

Figure 7:rdson vs vgs Figure 8:power dissipation
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N+P Enhancement Mode MOSFET
MOT3650J
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N-TYPICAL CHARACTERISTICS(Cont.)

 

Qg Gate Charge (nC) 

 

Vds Drain-Source Voltage (V) 

 

   
      

Vds Drain-Source Voltage (V) 

 

  Vds Drain-Source Voltage (V) 

I D
I s

- R
ev

er
se

 D
ra

in
 C

ur
re

nt
 (A

) 

V
gs

 G
at

e-
S

ou
rc

e 
Vo

lta
ge

 (V
) 

C
 C

ap
ac

ita
nc

e 
(p

F)

 
  
 
 
 
 
 
 
 
 
 

 
Square Wave Pluse Duration(sec) 

r(
t),

N
or

m
al

iz
ed

 E
ffe

ct
iv

e 
Tr

an
si

en
t T

he
rm

al
 Im

pe
da

nc
e 

-5- www.mot-mos.com

  Figure 7:gate charge Figure 8:Sourceidrain-diode  forward

  Figure 9:capacitance vs vds Figure 10:safe operation area
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Figure 11: normalized maximum transient thermal impedance

N+P Enhancement Mode MOSFET
MOT3650J
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 P-TYPICAL CHARACTERISTICS

 

-Vds Drain-Source Voltage (V) 

 

 
-Vgs Gate-Source Voltage (V) 

 

ID- Drain Current (A) 
 

 
TJ-Junction Temperature(℃) 

 

 

Qg Gate Charge (nC) 

 
Vsd Source-Drain Voltage (V) 
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Figure 1:output characteristics Figure 2:rdson-junction temperature

  Figure 3:transfer characteristics Figure 4:gate charge

  Figure 5:rdson-drain current Figure 6:source-drain diode forward

N+P Enhancement Mode MOSFET
MOT3650J
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 P-TYPICAL CHARACTERISTICS(Cont.)

 

   Vds Drain-Source Voltage (V) 
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  Figure 7:capacitance vs vds Figure 8:bvdss vs junction temperature

 

Figure11:normalized maximum transient thermal impedance

Figure 10:vgs(th) vs junction temperatureFigure 9:safe operation area

N+P Enhancement Mode MOSFET
MOT3650J
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N+P Enhancement Mode MOSFET
MOT3650J

PDFN3X3-8L Package Mechanical Data


