
Features

● Trench FS II Technology

● Very low VCE(sat)

● High speed switching

●ROHS Compliant

Applications
VCES 600 V● Inverter welding machine

● Motor drives

● UPS

VCE(sat)-Typ 1.7 V

IC 20 A

Absolute Maximum Ratings(TC=25℃, Unless Otherwise Noted)

Pin Description

 Symbol 

600V/20A Field Stop Trench IGBT
FSG20N60F
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Parameter Symbol Rating Units
Collector-Emitter Voltage VCES 600 V

Gate- Emitter Voltage VGES ±30 V
Collector Current1 TC=25℃ IC 40 A
Collector Current1 TC=100℃ IC 20 A
Pulsed Collector Current2 ICM 60 A
Diode Continuous Forward Current TC=25℃ IF 40 A
Diode Continuous Forward Current TC=100℃ IF 20 A

Diode Pulsed Forward Current IFM 60 A
Power Dissipation TC=25℃ PD 135 W
Power Dissipation TC=100℃ PD 54 W
Storage Temperature Range TSTG -55 to 150 ℃
Operating Junction Temperature Range TJ -55 to 150 ℃

Thermal Characteristics
Parameter Symbol Typ Max Unit

Thermal Resistance Junction-Ambient RθJA --- 62 ℃/W

Thermal Resistance Junction to case for IGBT RθJC --- 0.92 ℃/W

Thermal Resistance Junction to case for Diode RθJCD --- 1.92 ℃/W

   TO-220F

CE
G
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600V/20A Field Stop Trench IGBT
FSG20N60F

Parameter Symbol Conditions Min Typ Max Unit
Collector-Emitter Breakdown Voltage V(BR)CES VGE=0V , ID=1mA 600 --- --- V

Collector-Emitter Saturation Voltage VCE(sat)
VGE=15V, IC=15A,TJ=25℃ --- 1.7 1.9 V
VGE=15V, IC=15A,TJ=100℃ --- 1.9 --- V

Gate Threshold Voltage VGE(th) VCE=VGE , IC =1mA 5 --- 7 V

Collector-Emitter Leakage Current ICES
VCE=600V, VGE=0V,TJ=25℃ --- --- 0.04 mA

VCE=600V, VGE=0V,TJ=150℃ --- --- 1 mA
Gate to Emitter Leakage Current IGES VGE=±30V , VCE=0V --- --- ±100 nA
Total Gate Charge Qg

VCC=480V , VGE=15V , 
IC=20A

--- 97 --- nC
Gate to Emitter Charge Qge --- 17 --- nC
Gate to Collector Charge Qgc --- 35 --- nC
Turn-On Delay Time td(ON)

VCE=400V , VGE=0/15V , 
RG=25Ω, 

IC=10A,TJ=25℃Inductive 
Load

--- 18 ---

ns
Rise Time tr --- 16 ---

Turn-Off Delay Time td(off) --- 160 ---
Fall Time tf --- 15 ---
Turn-On Switching Loss Eon --- 0.45 ---

mJTurn-Off Switching Loss Eoff --- 0.16 ---
Total Switching Loss Ets --- 0.58 ---
Input Capacitance Cies

VCE=25V , VGE=0V , f=1MHz
--- 2580 ---

pFOutput Capacitance Coes --- 48 ---
Reverse Transfer Capacitance Cres --- 26 ---

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

Diode Forward Voltage VF VGE=0V, IF=20A,TJ=25℃ --- 1.4 1.7 V

Reverse Recovery Time trr
IF=20A ,VCC=400V

di/dt=200A/µs，TJ=25℃

--- 182 --- nS
Reverse Recovery Charge Qrr --- 0.5 --- uC
Diode Peak Reverse Recovery Current Irrm --- 5.3 --- A

Note:
1.The data tested by surface mounted on a 1 inch2 FR-4 board with 2OZ copper.

2.The data tested by pulsed , pulse width ≦ 300us , duty cycle ≦ 2%

Electrical Characteristics (TJ=25℃, unless otherwise noted)
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600V/20A Field Stop Trench IGBT
FSG20N60F

Figure 1 Output Characteristics 
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Figure 2 Transfer Characteristics 
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Figure 3 VCEsat vs. Case Temperature 
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Figure 4 Saturation Voltage vs. VGE 
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Figure 5 Capacitance Characteristics Figure 6 Gate charge waveform 
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600V/20A Field Stop Trench IGBT
FSG20N60F
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Figure 7 Forward Characteristics 
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Figure 8 VF vs. temperature 
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Figure 9 Typical Switching Times as a

Function of Gate Resistor 
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RG, Gate Resistor (Ω) 
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Figure 10 Typical Switching Times as a

Function of Junction Temperature 
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Figure 12 Transient Thermal Impedance 

0.1
K/W

1.0
K/W

R
t
h
j
c
，

t
r
a
n
s
i
e
n
t
 
i
m
p
e
d
a
n
c
e

10us 100us 1ms 10ms 100ms1us

tP，Pluse width

Pdm

Duty factor D=t1/t2

t1

t2

Peak Tj=Pdm*Rthjc*TcSingle pluse

0.01

0.02

0.05

0.1

0.2

0.5

0.01
K/W

1

1.5

2

2.5

3

3.5

10 20 30 40 50 60

V
C

E
, 
C

o
lle

c
to

r-
E

m
it
te

r 
V

o
lt
a
g
e
 (

V
)

IC, Collector Current (A)

Figure 11  Typical Collector-emitter Saturation 
Voltage as a function of Collector Current 
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600V/20A Field Stop Trench IGBT
FSG20N60F

TO-220F Package Outline Dimensions

Symbol
Dimensions (unit:mm)

Symbol
Dimensions (unit:mm)

Min Typ Max Min Typ Max
A 4.40 4.70 5.00 H1 6.70 REF
A1 2.30 2.55 2.80 L 12.30 12.98 13.30
A2 0.30 0.50 0.70 L1 2.95 3.10 3.50
A4 2.45 2.80 3.05 φP 3.03 3.20 3.50
c 0.30 0.50 0.70 φP3 3.15 3.45 3.65

c1 1.20 1.30 1.40 b1 1.10 1.30 1.45
D 15.40 15.90 16.40 b2 0.60 0.80 1.00
E 9.86 10.16 10.46 F3 3.05 3.30 3.55
e 2.54 BSC G3 1.15 1.35 1.55
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