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Electrical Characteristics, at Tj = 25 °C, unless otherwise specified
Parameter Symbol Conditions Values Unit

min. typ. max.
Inverse diode continuous
forward current

IS TC=25°C - - 20 A

Inverse diode direct current,

pulsed

ISM - - 40

Inverse diode forward voltage VSD VGS=0V, IF=IS - 1 1.2 V
Reverse recovery time trr VR=350V, IF=IS , 

diF/dt=100A/µs

- 610 - ns

Reverse recovery charge Qrr - 12 - µC

Typical Transient Thermal Characteristics
Symbol Value Unit Symbol Value Unit

typ. typ.
Thermal resistance
Rth1 0.00769 K/W

Rth2 0.015

Rth3 0.029

Rth4 0.114

Rth5 0.136

Rth6 0.059

Thermal capacitance 
Cth1 0.0003763 Ws/K

Cth2 0.001411

Cth3 0.001931

Cth4 0.005297

Cth5 0.012

Cth6 0.091

External HeatsinkTj Tcase

Tam b

Cth1 Cth2

Rth1 Rth,n

Cth,n

Ptot (t)
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1 Power dissipation
Ptot = f (TC)
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2 Safe operating area
ID = f ( VDS )
parameter : D = 0 , TC=25°C
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3 Transient thermal impedance
ZthJC = f (tp)
parameter: D = tp/T
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4 Typ. output characteristic
ID = f (VDS); Tj=25°C
parameter: tp = 10 µs, VGS
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5 Typ. output characteristic
ID = f (VDS); Tj=150°C
parameter: tp = 10 µs, VGS
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6 Typ. drain-source on resistance
RDS(on)=f(ID)
parameter: Tj=150°C, VGS
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7 Drain-source on-state resistance
RDS(on) = f (Tj)
parameter : ID = 13 A, VGS = 10 V

-60 -20 20 60 100 °C 180

Tj

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

Ω
1.1

SPW20N60S5

R
D

S(
on

)

typ

98%

8 Typ. transfer characteristics
ID= f ( VGS ); VDS≥ 2 x ID x RDS(on)max
parameter: tp = 10 µs
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9 Typ. gate charge
VGS = f  (QGate)
parameter: ID = 20 A pulsed
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10 Forward characteristics of body diode
IF = f (VSD)
parameter: Tj , tp = 10 µs
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11 Avalanche SOA
IAR = f (tAR)
par.: Tj ≤ 150 °C
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12 Avalanche energy
EAS = f (Tj)
par.: ID = 10 A, VDD = 50 V
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13 Drain-source breakdown voltage
V(BR)DSS = f (Tj)
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14 Avalanche power losses
PAR = f (f )
parameter: EAR=1mJ
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15 Typ. capacitances
C = f (VDS)
parameter: VGS=0V, f=1 MHz
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16 Typ. Coss stored energy
Eoss=f(VDS)
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Definition of diodes switching characteristics
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