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SDP/F13N50

PRODUCT SUMMARY

VDSS ID RDS(ON) (mΩ) Max

500V 13A 0.48 @ VGS=10V,ID=6.5A

FEATURES

Fast Switching.

500V N-Channel Planar MOSFET
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Details are subject to change without notice.

Green

Product

100% Avalanche Rated.

TO-220G D S G D S TO-220F

Symbol

VDSS

VGS

IDM

A
ID

UnitsParameter

500 V

V±30Gate-Source Voltage

Drain-Source Voltage

ABSOLUTE MAXIMUM RATINGS (TA=25°C unless otherwise noted)

SDP13N50

Continuous Drain Curren

Pulsed Drain Current, VGS=10V A

TC=25°C

W
PD

°C-55 to 150

TC=25°C

Operating and Storage Temperature RangeTJ, TSTG

TC=100°C A

EAS mJSingle Pulse Avalanche Energy

TC>25°C W/°C

a

507

13

8

52

dv/dt Peak Diode Recovery Energy c 4.5 V/ns

Power Dissipation

Linear Derating Factor

195

1.56

THERMAL CHARACTERISTICS

°C/WThermal Resistance, Junction-to-AmbientR JA

°C/WThermal Resistance, Junction-to-CaseR JC

SDF13N50

13 *

8 *

52 *

48

0.39

* Drain current limited by maximum junction temperature

1.8 3.5

62.5 62.5

Symbol UnitsParameter SDP13N50 SDF13N50

b



Symbol Min Typ Max Units

V(BR)DSS 500 V

20

IGSSF nA

VGS(th) V

gFS S

CISS pF

COSS pF

CRSS pF

Qg nC

tD(ON) ns

tr ns

tD(OFF) ns

tf ns

VDS=25V,VGS=0V

SWITCHING CHARACTERISTICS

VDD=250V

ID=13A

RG=10 ohm,RD=19.2 ohm

VGS=10V

Total Gate Charge

Turn-On Rise Time

Turn-Off Delay Time

Turn-Off Fall Time

Turn-On Delay Time

ohmVGS=10V , ID=6.5A

VDS=15V , ID=6.5A

Input Capacitance

Output Capacitance

DYNAMIC CHARACTERISTICS

RDS(ON)

Forward Transconductance

IDSS uA

Gate Threshold Voltage VDS=VGS , ID=250uA

ELECTRICAL CHARACTERISTICS (TA=25°C unless otherwise noted)

OFF CHARACTERISTICS

Parameter Conditions

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

Reverse Transfer Capacitance

ON CHARACTERISTICS

0.48

f=1.0MHz

SDP/F13N50
Preliminary
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VSD

nCQgs

nCQgd Gate-Drain("Miller") Charge

Gate-Source Charge
VDS=250V,ID=13A,

VGS=10V

DRAIN-SOURCE DIODE CHARACTERISTICS AND MAXIMUM RATINGS

VGS=0V,IS=6.5A 1.5 V

IS 13 A

Notes :

a. Repetitive Rating Pulse width limited by maximum junction temperature.

b. VDD=50V, starting TJ=25°C,L=6mH, RG=25Ω, IAS=13A

c. ISD < 13A, di/dt < 100A/us, VDD < V(BR)DSS, TJ < 150°C
d. Pulse Test Pulse width < 300us, Duty cycle < 2%.

2.0 4.0

20

V(BR)DSS

/ TJ

Breakdown Voltage Temperature

Coefficient

Reference to 25°C,
ID=250uA

0.5 V/°C

Drain-to-Source Leakage Current VDS=500V , VGS=0V

100

-100 nAIGSSR

Gate-Body Leakage Current, Forward

Gate-Body Leakage Current, Reverse

VDS=0V , VGS=30V

VDS=0V , VGS=-30V

Static Drain-Source On-Resistance d

2224

180

17

d

d

17.1

32.3

46.5

27.9

d

40.2

10.2

15.1

Maximum Continuous Source Current(Body Diode)

ISM Maximum Pulsed Source Current(Body Diode) 52 A

Drain-Source Diode Forward Voltage d
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Figure 1. Output Characteristics

VDS, Drain-to-Source Voltage (V)
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Figure 2. Transfer Characteristics

VGS, Gate-to-Source Voltage (V)

ID
,

D
ra

in
C

u
rr

e
n

t(
A

)

ID, Drain Current (A)
Tj( C)

Tj, Junction Temperature ( C)

Figure 5. Breakdown Voltage Variation
with Temperature
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Figure 4. On-Resistance Variation with

and Gate Voltage
Figure 3. On-Resistance vs. Drain Current
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Figure 6. Body Diode Forward Voltage
Variation with Source Current

VSD, Body Diode Forward Voltage(V)

150°C

0.8

1.0

0.9

1.1

1.2

0.1

1

10

1 100.1

VGS

15.0 V
10.0 V

8.0 V
7.0 V
6.0 V
5.5 V
5.0 V
4.5 V

TOP :

Bottom :

Notes :
1. 250us Pulse Test

2. Tc = 25°C

Notes :
1. VDS=40 V
2. 250us Pulse Test

25°C

-55°C

0.1

1

10

108642

0 5 10 15 20 25 30 35 40
0

0.25

0.50

1.00

1.25

1.50

VGS=10V

VGS=20V

1.75

0 100-50-100 50 200150
0.0

0.5

1.0

1.5

2.0

2.5

3.0

V G S =10V

ID= 6.5A

-100 -50 0 50 100 150 200

ID=250uA

150°C

25°C

0.1

10

1

0.2 0.4 0.6 0.8 1.0 1.2 1.4



SDP/F13N50

www.samhop.com.tw

Jul,22,2009

4

Figure 7. Capacitance
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Figure 8. Gate Charge

Qg, Total Gate Charge(nC)

Figure 9. Maximum Safe Operating Area
for SDP13N50
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Figure 10. Maximum Safe Operating Area
for SDF13N50
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Figure 11a.

Unclamped Inductive Waveforms

Figure 11b.
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PDM

t1
t2

1. R JA (t)=r (t) * R JA

2. R JA=See Datasheet

3. TJM-TA = P* R JA (t)

4. Duty Cycle, D=t1/t2
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Figure 12.1 Normalized Thermal Transient Impedance Curve for SDP13N50

Preliminary
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Figure 12.2 Normalized Thermal Transient Impedance Curve for SDF13N50
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PACKAGE OUTLINE DIMENSIONS

Preliminary

TO-220
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PACKAGE OUTLINE DIMENSIONS

TO-220F

Preliminary

L
2

h

D

F

b1

b2

L
1

b

e

A

A2

A1

A3

c

L

E

Min Max Min Max

A 4.300 4.700 0.169 0.185

A1

A2 2.800 3.200 0.110 0.126

A3 2.500 2.900 0.098 0.114

b 0.500 0.750 0.020 0.030

b1 1.100 1.350 0.043 0.053

b2 1.500 1.750 0.059 0.069

c 0.500 0.750 0.020 0.030

D 9.960 10.360 0.392 0.408

E 14.800 15.200 0.583 0.598

e

F

h 0.000 0.300 0.000 0.012

L 28.000 28.400 1.102 1.118

L1 1.700 1.900 0.067 0.075

L2 1.900 2.100 0.075 0.083

Symbol
Dimensions In Millimeters Dimensions In Inches

2.540 TYP 0.100 TYP

1.300 REF 0.051 REF

2.700 REF

3.500 REF 0.138 REF

0.106 REF
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TO-220/220F Tube
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