
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS
Rating 25 C ambient temperature uniess otherwies specified.
Single phase half wave, 60Hz, resistive or inductive load.
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                    4N65          

ITO-220AB

4N65F

TO-252

4N65

 

10A mps,650 Volts N-CHANNEL MOSFET

FEATURE
 4A,650V,RDS(ON)MAX=2.6Ω@VGS=10V/2A
 Low gate charge
 Low Ciss

 Fast switching
 100% avalanche tested
 Improved dv/dt capability

Absolute Maximum Ratings(TC=25℃,unless otherwise noted)

Parameter Symbol UNIT

Drain-Source Voltage VDSS 650
V

Gate-Source Voltage VGSS ±30

Continuous Drain Current ID 4
A

Pulsed Drain Current(Note1) IDM 16

Single Pulse Avalanche Energy (Note 2) EAS 150 mJ

Reverse Diode dV/dt (Note 3) dv/dt 2.63 V/ns

Operating Junction and Storage Temperature Range TJ,TSTG -55 to +150 ℃

Maximum lead temperature for soldering purposes,

1/8"from case for 5 seconds
TL 260 ℃

Mounting Torque 6-32 or M3 screw
10 lbf·in

1.1 N·m
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Thermal Characteristics
Parameter Symbol MAX Units

Maximum Junction-to-Case RthJC 3.47 ℃/W

Maximum Power Dissipation TC=25℃ PD 34 W

Electrical Characteristics (Tc=25℃,unless otherwise noted)

Parameter Symbol Test Conditions Min Typ Max Units

Off Characteristics

Drain-Source Breakdown Voltage BVDSS VGS=0V,ID=250uA 650 － － V

Breakdown Temperature Coefficient ΔBVDSS

/ΔTJ

Reference to 25℃，

ID=250uA
－ 0.67 － V/℃

Zero Gate Voltage Drain Current IDSS VDS=650V,VGS=0V － － 10 μA

Gate-Body Leakage Current,Forward IGSSF VGS=30V,VDS=0V － － 100 nA

Gate-Body Leakage Current,Reverse IGSSR VGS=-30V,VDS=0V － － -100 nA

On Characteristics

Gate-Source Threshold Voltage VGS(th) VDS=VGS,ID=250uA 2 － 4 V

Drain-Source On-State Resistance RDS(on) VGS=10V,ID=2A － 2.1 2.6 Ω

Pulse width tp≤380µs,δ≤2%

Dynamic Characteristics

Input Capacitance Ciss VDS=25V,VGS=0V,

f=1.0MHZ

－ 425 － pF

Output Capacitance Coss － 55 － pF

Reverse Transfer Capacitance Crss － 5.8 － pF

Switching Characteristics

Turn-On Delay Time td(on) VDD=325V,ID=4A,

RG=10Ω

(Note3,4)

－ 10 － ns

Turn-On Rise Time tr － 11 － ns

Turn-Off Delay Time td(off) － 31 － ns

Turn-Off Fall Time tf － 16 － ns

Total Gate Charge Qg VDS=325V,ID=4A,

VGS=10V(Note3,4)
－ 14.5 － nC

Gate-Source Charge Qgs － 3 － nC

Gate-Drain Charge Qgd － 6 － nC

Drain-Source Body Diode Charcteristics and Maximum Ratings

Diode Forward Voltage VSD IS=4A,VGS=0V － － 1.5 V

Reverse Recovery Time trr VGS=0V,IS=4A,Tj=25℃

dIF/dt=100A/us(Note3)
－ 320 － ns

Reverse Recovery Charge Qrr － 2.0 － nC

Pulse width tp≤380µs,δ≤2%

Notes
1. Repetitive Rating:pulse width limited by maximum junction temperature .
2. VDD=50V,starling,L=18.8mH,Rg=25Ω,IAS=4A , TJ=25℃.
3. dI/dt=_A/us,starting TJ=25℃.Pulse width≤300us;duty cycle≤2%.
4. Repetitive rating; pulse width limited by maximum junction temperature.



RATING AND CHARACTERISTIC CURVES (4N65)

PAGE:3/5
REV 1.0 2020 JAN

0.2
0.1

1

0.4 0.80.6 1.2 1.41.0

10

V DS,Source-Drain Voltage(V)

IS
D

 , 
R

ev
er

se
 D

ra
in

 C
ur

re
nt

(A
)

100

T J =150℃ T J =25℃

V GS =0V

9

Id
 , 

D
ra

in
 C

ur
re

nt
 (A

)

V DS,Drain-to-Source Voltage(V)

6

7.5

20 302510 155

3

4.5

1.5

0
0

17510025-20

800

V
D

S 
, D

ra
in

-to
-S

ou
rc

e
B

ra
kd

ow
n 

V
ol

ta
ge

(V
)

T J , Junction Temperature(℃ )

700

750

75 1501250 50-40

600

650

550

500
-60

V GS=10V

17510025-25

ID=2A
3.0

   
 R

D
S(

on
),D

ra
in

-to
-S

ou
rc

e
O

n 
R

es
is

ta
nc

e 
(N

or
m

al
iz

ed
)

T J , Junction Temperature(℃ )

2.0

2.5

75 1501250 50-50

1.0

1.5

0.5

0
-75

PULSE DURATION=10μ s
DUTY FACTOR=0.5%M AX
Tc = 25℃

ID=2A

VDS=480V

VDS=360V

2422201816140
0

2

6

4

2 64 10 128

10

8

Q g ,Total Gate Charge(nC)

V
gs

 , 
G

at
e 

to
 S

ou
rc

e 
V

ol
ta

ge
 ,V

ol
ts

VDS=180V

12

C rss

C oss

C iss

V GS  = 0V,f = 1M Hz
C iss = C gs C g d

C rss = C g d

C oss = C ds + C gd

10000

C
ap

ac
ita

nc
e(

pF
)

V DS,Drain-to-Source Voltage(V)

1000

10 1001

10

100

1
0.1

7V

15V

6.5V

6V

5.5V
4.5V



PAGE:4/5
REV 1.0 2020 JAN

ID
, D

ra
in

 C
ur

re
nt

(A
)

VDS,Drain-to-Source Voltage(V)

100

100 100010

1

10

0.1

0.01
1

10ms

DC

1ms

100ms
OPERATION IN THIS AREA
MAY BE LIMITED BY R DS(ON)
T J =MAX RATED
T C =25℃ Single Pulse

VGS =10V

Common Source 
Tc=25℃ 
Pulse Test

ID, Drain Current(A)

10

10 1001

1

0.1
0.1

R
D

S(
O

N
) ,

 R
ra

in
-S

ou
rc

e 
O

n-
Re

si
st

an
ce

 (Ω
)

Common Source
VDS=10V
ID=250uA
Pulse Test

ID
, D

ra
in

 C
ur

re
nt

(A
)

VDS,Drain-to-Source Voltage(V)

100

100 100010

1

10

0.1

0.01
1

10ms

DC

0.1
0.1

1

1 10010

10

ID, Drain Current(V)
R

D
S(

O
N

) ,
 R

ra
in

-S
ou

rc
e 

O
n-

R
es

is
ta

nc
e 

(Ω
)

-80
0

1

3

2

8040

5

4

TC, Case Temperature(℃)

V
TH

 , 
G

at
e 

Th
re

sh
ol

d 
V

ol
ta

ge
(V

)

EA
S 
, A

va
la

nc
he

 E
ne

rg
y(

m
J)

TCH , Channel Temperature(Initial) (℃)
125 15075 10050

0
25

0.0001
Pulse Time(s)

   
   

 N
om

al
iz

ed
 E

ff
ec

tiv
e 

Tr
an

si
en

t T
he

rm
al

 Im
pe

da
nc

e

-40 0 120

Common Source 
Tc=25℃ 
Pulse Test

VGS =10V

0.01

0.1

1

0.001 0.01 1010.1

Duty Cycle = 0.5

0.02

0.05

0.1

0.2

Single Pulse

140

200

1ms

100ms
OPERATION IN THIS AREA
MAY BE LIMITED BY R DS(ON)
T J =MAX RATED
T C =25℃ Single Pulse

50

100

150

250

RATING AND CHARACTERISTIC CURVES (4N65)



PAGE:5/5
REV 1.0 2020 JAN

ITO-220 Mechanical Drawing 

RATING AND CHARACTERISTIC CURVES (4N65)

TO-252 Mechanical Drawing 
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