
Features

Parameter Value Unit

VDS＠ Tj,max 500 V

RDS(ON),max 0.75 Ω

ID 8 A

● Low drain-source on-resistance:RDS(ON)=0.68Ω (typ)

● Easy to control gate switching

● Enhancement mode: Vth = 2.5 to 4.5V

● 100% avalanche tested

● RoHS compliant Qg,typ 7.3 nC

IDM 16 A

Applications
● Switch Mode Power Supply (SMPS)
● Uninterruptible Power Supply (UPS)
● Power Factor Correction (PFC)
● Charger,Lighting.

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

Parameter Symbol Unit

Drain-Source Voltage VDS 500 V

Gate-Source Voltage VGS ±30 V

Continuous Drain Current1 ID@TC=25℃ 8 A
Pulsed Drain Current2 IDM 16 A
Single Pulse Avalanche Energy EAS 20 mJ
MOSFET dv/dt ruggedness, VDS = 0...400V

dv/dt
50

V/ns
Reverse diode dv/dt3 VDS=0...400V, ISD<=48A, Tj=25℃ 15
Total Power Dissipation （TC=25℃） PD 45 W
Storage Temperature Range TSTG -55 to 150 ℃
Operating Junction Temperature Range TJ -55 to 150 ℃

Thermal Characteristics

Parameter Symbol Unit

Thermal Resistance Junction-Ambient RθJA ℃/W

Thermal Resistance Junction-Case RθJC ℃/W
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Parameter Symbol Conditions Min Typ Max Unit
Drain-Source Breakdown Voltage BVDSS VGS=0V , ID=0.25mA 500 --- --- V
Static Drain-Source On-Resistance RDS(ON) VGS=10V , ID=1A --- 0.68 0.75 Ω

Gate Threshold Voltage VGS(th) VGS=VDS , ID =0.25mA 2.5 3.3 4.5 V
Drain-Source Leakage Current IDSS VDS=500V , VGS=0V , TJ=25℃ --- --- 1 nA
Gate-Source Leakage Current IGSS VGS=±30V , VDS=0V --- --- ±100 nA
Gate Resistance RG f = 1.0MHz, open drain --- 5.3 --- 

Total Gate Charge Qg

VDD=480V , VGS=10V , 
ID=2A

--- 7.3 ---
nCGate-Source Charge Qgs --- 1.4 ---

Gate-Drain Charge Qgd --- 3.1 ---
Gate Plateau Voltage Vplateau --- 5.2 --- V
Turn-On Delay Time Td(on)

VDD=300V , VGS=10V , 
RG=25Ω, ID=2A

--- 8 ---

ns
Rise Time Tr --- 8 ---

Turn-Off Delay Time Td(off) --- 48 ---
Fall Time Tf --- 10 ---
Input Capacitance Ciss

VDS=100V , VGS=0V , f=1MHz
--- 340 ---

pFOutput Capacitance Coss --- 14 ---
Reverse Transfer Capacitance Crss --- 1.2 ---

Drain-Source Diode Characteristics
Parameter Symbol Conditions Min Typ Max Unit

Diode Forward Voltage VSD VG=0V , IF=1A ,TJ=25℃ --- --- 1.2 V
Reverse Recovery Time trr

VR=50V, IF=2 A, 
diF/dt=100A/µs

--- 92 --- ns
Reverse Recovery Charge Qrr --- 0.5 --- uC
Peak Reverse Recovery Current Irrm --- 9.6 --- A

Note:
1. Limited by Tj,max. Maximum Duty Cycle D = 0.50

2. Pulse width tp limited by Tj,max

3. Identical low side and high side switch with identical RG

www.atcsemi.com

500V Super Junction Power MOSFET

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

2ATC Semiconductor Corp v3.0

AT50R750K



www.atcsemi.com

500V Super Junction Power MOSFET

3ATC Semiconductor Corp v3.0

Typical Characteristics

AT50R750K

0

2

4

6

8

10

12

14

0

I D  (
A

) 

Pul

4

Figure 1.Onn

Commmon Source
T

c
 == 25°C

se test

8

-Region Chaaracteristics

V
DS

 (V) 

12

V
GS
=7V

V
GS
=10V

V
GS
=9V

V
GS
=6V

V
GS
=5V

16

I D
 (

A
) 

0

2

4

6

8

10

12

14

43

 Figgure 2. Tran

T
c
 = 2

V
DS

=2

5

Commmon Source
55°C

00 V

Pulse ttest

6 7

sfer Charactteristics 

V
GS

 (V) 

8 9

0.4

0.5

0.6

0.7

0.8

0.9

0

R
D

S
( on

) (
Ω )

2

Figure 3. Stt

V
GS

 = 10V 

64

atic Drain-Soo

I
D
 (A) 

8

urce On Reesistance

T
c
 = 25°C

Pulse test

10

1

 Fi

I F
(A

)

00.1

1

10

00

0.5 0.7

gure 4. Bodyy

0.9

- Dio e Forww

V
SD

 (V) 
11.1

ard Characcteristics 

T
c
 = 25°C

Pulse test

1.33

0.8

0.9

1

1.1

1.2

B
V D

S
S

  (
N

or
m

al
iz

ed
)

 

 

‐60 ‐400

Figure 5. Noo

Te

‐20 0 200 40 60

rmalized BVV

mperature T
j
 (°

800 100 120

DSS vs. Temmperature

CC)

V
GS

=0 V

I
DS

=0.25 mA

Pulse test

1400 160

 Fi

R
D

S
(O

N
) (

N
o

rm
al

iz
ed

)

0

0.5

1

1.5

2

2.5

3

‐60 ‐40 ‐2 00 20 004

gure 6. Normm

60 80 10

rature T
j
 (°C)

alized RDS(oon) vs. Temp

Tempee

0 120 140

eerature 

V
GS

=10 V

I
DS

=1 A 
Pulse test

1600



www.atcsemi.com

500V Super Junction Power MOSFET

4ATC Semiconductor Corp v3.0

AT50R750K

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

‐60 ‐40

V
G

S
(t

h ) (
N

o rm
al

iz
ed

)

 

‐20 0 20

Figure 7. Thh

I
DS

=0.25 mA 
Pulse test

40 60 80

reshold Volttage vs. Te

Tempperature T
j
 (°C)

100 120 140

mmperature

160

1

C
ap

ac
ita

nc
e 

(p
F

)

0.1

1

10

100

1000

0000

0 001

    Figg

0 200

ure 8. Capaacitance Cha

C
oss

= C
ds

 + C
gd

C
rss

 = C
gd

300 400

racteristics 

C
iss

 = C
gs

+ C
gd

 (C
ds 

== shorted)

Notes:
f = 1 MHz
V

GS
=0 V 

V
DS

 (V) 
500 600

C
iss

C
oss

C
rss

0

5

10

15

20

25

30

35

40

45

50

0

P D
 (

W

 ) 

40

Figure 9. Poo

80

wer Dissipaation

Temmperature T
c
 (°

120

CC) 
160

Z
θJ

C
 (N

or
m

al
iz

ed
)

11.0E‐03

11.0E‐02

11.0E‐01

1..0E+00

1..0E+01

1.0E‐06

 Figure 11. 

In

1.0E‐05

 desccending order 
D=0.5,, 0.3, 0.1, 0.05, 0.02, 0.0

1.0E‐004 1. ‐0 03E

Transient Thhermal Resp

Pulsse Width t (s)

Duty = t/T 

Z
θJC

(t)=2.8°

1, single pulse

1.0E‐02

onse Curve

CC/W Max. 

1.00E‐01

0.01

0.1

1

10

100

1

  
I D  (

A
) 

T

S

10

Figure 10. MM

NNotes:

c
 = 25°C

T
jj
 = 150°C

ingle Pulse

Limited by R
DS(on)

 

aximum Saafe Operatin

V
DS

 (V) 

DC

1

1000

gg Area      

ms

100us

10us

1000

0

2

4

6

8

10

0

 V
G

S
 (

V
) 

2

Figure 12. GG

64

ate Chargee Characteri

VV
DS

=120V

Q
G
 (nC) 

8

sstics 

V
DS

=480V

I
D
 = 2A

10



www.atcsemi.com

500V Super Junction Power MOSFET

5ATC Semiconductor Corp v3.0

Symbol
Dimensions (unit:mm)

Symbol
Dimensions (unit:mm)

Min Typ Max Min Typ Max
A 2.20 2.30 2.38 E 6.40 6.60 6.731
A1 0.00 0.10 0.20

eb 0.64 0.76 0.89
e1b1 0.77 0.85 1.14

9.40 10.00 10.40b2 5.00 5.33 5.46 H

2.286 BSC

c 0.458 0.508 0.610 L 1.40 1.52 1.77
C1 0.458 0.508 0.620 L1 2.743
D 5.98 6.10 6.223

--
0.80

--

5.20 5.25  5.38 0.90 1.06 1.25

TO-252 Package Outline Dimensions

D1

E1 4.40 ----

4.572 BSC

L2

L3

0.60 1.01
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