
MSG200T65HLB3

Features
 Very Low Saturation Voltage

VCE(sat) = 1.75V@ lC
 Maximum Junction Temperature: T

= 200A

 Positive Temperature CoEfficient
 Tight Parameter Distribution
 High lnput lmpedanc

J =175℃

e

Absolute Ratings(Tc=25℃)

TO-264

Parameter Symbol Value Unit
Collector-Emitter Voltage Vce 650 V

Collector Current-continuous
lC,T=25℃
T=100℃

400

200
A

A

Diode forward current
lF,T=25℃
Tc=100 ℃

400

200

A

A

Collector Current-pulse lCM 600 A

Gate-Emitter Voltage VGES ±20 V

Power Dissipation PD
Tc=25℃

Tc=100℃

1000

500 W

Operating Temperature Range TJ -40~+175 ℃

Storage Temperature Range TSTG -55~+150 ℃

Short Circuit Withstand
Time tsc 10 us

Maximum Lead Temperature for
Soldering Purposes

TL 260 ℃

lsolation Voltage for
Case-Terminal

VlSO 3.0 KV
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Applications

 Main Inverter
Climate Compressor 

 DC/AC Converter
 Motor Drives

 
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Electrical Characteristics
Parameter Symbol Tests conditions Min Typ Max Units

Off-Characteristics
Collector-Emitter

Voltage BVCES Ic=250μA,VGE=0V 650 - - V

Zero Gate Voltage
Collector Current

ICES
VCE=650V,VGE=0V,

Tc=25℃ - - 100 μA

Gate-body leakage
current, forward IGESF VCE=0V,VGE=20V - - 300 nA

Gate-body leakage
current, reverse IGESR VCE=0V,VGE=-20V - - -300 nA

On-Characteristics
Gate Threshold

Voltage VGE(th) VCE=VGE ,Ic=250μA 3.9 4.9 5.9 V

Collector-Emitter
saturation Voltage VCESAT VGE=15V lc=200A - 1.75 2.20 V

Dynamic Characteristics
Input capacitance Cies

VCE=25V,
VGE=0V,
f=1.0MHZ

- 6770 - pF

Output capacitance Coes - 581 - pF

Reverse transfer
capacitance Cres - 66 - pF

Transconductance gfs
IC=200A,VCE=20V

(Note 3) - 85 - S

Short-circuit collector
current ISC

VCC ≤ 400 V, VGE = 15
V, tSC ≤ 10µs(Note 4) - 950 - A

Electrical Characteristics
Parameter Symbol Tests conditions Min Typ Max Units

Switching Characteristics
Turn-on delay time td(on)

VCC=400V,Ic=200A,
RG=15Ω, VGE=15V,

Inductive Load
Tc=25℃

- 156 - ns

Turn-On rise time tr - 237 - ns

Turn-Off delay time td(off) - 454 - ns

Turn-Off Fall time tf - 120 - ns

Turn-on Loss Eon - 15.4 - mJ

Turn-off Loss Eoff - 10.0 - mJ

Total Loss Ets - 25.4 - mJ

Gate Charge Qg - 165 - nC
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VCC=520V,lc=200A
VGE=15V

Thermal Characteristic

Parameter Symbol Max Unit

Thermal Resistance,Junction to
Case (IGBT)

Rth(j-c) 0.15 ℃/W

Thermal Resistance,Junction to
Case (Diode)

Rth(j-c) ℃/0.41 W

Thermal Resistance,Junction to
Ambient

Rth(j-A) ℃/40 W

QgGate to Emitter
Charge

e - 65 - nC

QgGate to Collector
Charge

c - 104 - nC

 

 

Drain-Source Diode
Forward Voltage VF IF=200A(TJ=25℃) - 2.25 -

Diode Reverse
recovery tim

V

e trr IF=200A
dlF=/dt=500A/us

TJ=25℃

- 160 -

Diode Reverse
recovery charg

ns

e Qrr - 0.85 - μC

Anti-Parallel Diode Characteristics and Maximum Ratings
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Electrical Characteristics(curves)
 Fig. 1 Output characteristic VCE vs. IC at 25℃ Fig. 2 Output characteristic VCE vs. IC at 175℃
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 Fig. 3 Transfer characteristic VGE vs. IC         
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Fig. 4 Collector-emitter saturation voltage as a 

function of  junction temperature VCE sat vs. Tj
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Fig. 5 Gate-emitter threshold voltage as a function
        of junction temperature VGE(th) vs. Tj

Fig. 6 Gate charge QG
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Fig. 7 Capacitance characteristic Fig. 8 Diode forward current as a function
          of forward voltage VF vs. IF
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Fig. 9 Diode forward voltage as a function of
          junction temperature VF vs. Tj

Fig. 10 Switching times vs. Collector current IC
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Fig. 11 Switching times vs. Gate resistor Rg Fig. 12 Switching times vs. Junction
 temperature Tj
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Tj=150°C,VCE=400V, VGE=15V,Rg=15Ω Tj=150°C,VCE=400V, VGE=15V,IC

Fig. 14 Switching energy loss vs. Gate 

            resistor  R
Fig. 13 Switching energy loss vs. Collector 

           current  IC g

=200A
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 Fig. 15 Switching energy loss vs. Junction
            temperature Tj

Fig. 16 Switching energy loss vs. Collector-emitter
voltage VCE
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Fig. 17 Reverse recovery times as a function of
            diode current slope trr vs. diF/dt
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Fig. 18 Reverse recovery charge as a function of
 diode current slope Qrr vs. diF/dt
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 Fig. 19 Reverse recovery current as a function
           of diode current slope Irr vs. diF/dt

Fig. 20 Reverse recovery energy as a function
 of  diode current slope Err vs. diF/dt  
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Fig. 21 Rate of Fall of reverse recovery current as a
function of diode current slope dIrr/dt vs. diF/dt
  

Fig. 22 FBSOA characteristic
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Fig. 25 Diode transient thermal impedance Zthjc
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Fig. 24 IGBT transient thermal  impedance ZFig. 23 Power dissipation as a function of 
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Package Mechanical DATA
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