
                                                                

 

 

   

   
 

 
 

 
 

   

  

  

 

 

 

 

 

 

Features

 

Low VCE(SAT)

 
 





 

VCE(SAT) with positive temperature coefficient

 

Applications

 
 

    

Inverter for motor drives AC and DC servo drives

High power converters





 UPS systems

 

Table 1

 

Key Performance and Package Parameters 

Type VCE
VCE(SAT)

(Tvj = 25°C, IC = 600A, VGE = 15
IC

V)
Tvjmax Package

      IGBT 1200V 600A 1.50V 175°C D3

 
 
 
 

       
 

     

Table 2 Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Conditions Value Unit

       VCollector emitter voltage CE Tvj = 25°C 1200 V

 
     

Continuous DC collector 
current

ICDC TC = 70°C 600 A

 
 

    
Repetitive peak collector
current

ICRM Tp=1ms 1200 A

 

 
    

Continuous DC forward

current
IF 600 A

 

 
    

Repetitive peak forward

current
IFRM Tp=1ms 1200 A

      VGate Emitter Voltage GE Tvj = 25°C ±20 V

       TJunction temperature vj -40 to +175 °C

      TStorage temperature stg -40 to +125 °C

 
     Operating virtual junction 

temperature
Tvjop -40 to +150 °C
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Table 3 Thermal Resistance

 Parameter  Symbol Conditions Min Typ Max Unit

 

  
       

IGBT Thermal resistance

junction - case
 R thJC Per IGBT - 0.07 - °C / W

 

  
       

Diode Thermal resistance

junction - case
 R thJC Per diode - 0.10 - °C / W

 
 
 
 
 

   
 

     

Table 4 Static Characteristics

 Parameter  Symbol Conditions Min Typ Max Unit

        V(BR)CECollector emitter voltage S Tvj = 25°C 1200 - - V

  

 

 

   

  
   

 

V

Collector emitter saturation voltage

CEsat

VGE = 15V, IC = 600A,

Tvj

(terminal)

= 25°C
- 1.50 -

V

   

  
   

VGE = 15V, IC = 600A,

Tvj = 175°C
- 1.82 -

 

 

   

  
   

VCEsat

VGE = 15V, IC = 600A,

Tvj

(Chip)

= 25°C
- 1.40 -

   

  
   

VGE = 15V, IC = 600A,

Tvj = 175°C
- 1.70 -

 

 

 

   

  
   

 

V

Diode forward voltage

F

VGE = 0V, IC = 600A,

Tvj

(terminal)

= 25°C
- 1.75 -

V

   

  
   

VGE = 0V, IC = 600A,

Tvj = 175°C
- 1.70 -

 

 

   

  
   

VF

VGE = 0V, IC = 600A,

Tvj

(Chip)

= 25°C
- 1.70 -

   

  
   

VGE = 0V, IC = 600A,

Tvj = 175°C
- 1.60 -

         VGEGate-emitter threshold voltage (th) VCE = VGE, IC = 18mA 5.00 5.60 6.20 V

 
 

    

  
     

Zero gate voltage collector 
current

VCE = 1200V, VGE = 0V, 

Tvj

ICES

= 25°C
- - u100 A

        IGEGate-emitter leakage current S VGE = ±20, VCE = 0V, -100 - 100 nA

  
  

  

 

   

 

CInput capacitance ies
VGE = 0 V,

VCE = 25 V,

f = 100kHz

- 106 -

nF     COutput capacitance oes - 2.3 -

     CReverse transfer capacitance res - 0.49 -

       RGate input resistance G f = 1M Hz - 0.5 - Ω

  
     

  
    

VGE = -15 V to 15 V,

VCE = 6
QGate charge G

00 V 
- 4.36 - µC
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Table 5 Switching Characteristic, Inductive Load

 Parameter  Symbol Conditions Min Typ Max Unit

  

  

   

  

 

   

 

Turn-on delay time tdon 2

Tvj = 25°C,

VCC = 600V, IC = 600A,

VGE = -15/15V,

RG(on)=0.51Ω,RG(off)= 0.51Ω

- 20 -

ns

     Rise time tr - 72 -

     Turn-off delay time tdoff - 590 -

     Fall time tf 2- 00 -

     

 

Turn-on energy Eon - 17.7 -

mJ     Turn-off energy Eoff - 74.0 -

     Total switching energy Ets - 91.7 -

   

 

 

  

   

   

 

   

 

Turn-on delay time tdon

Tvj = 175°C,

VCC = 600V, IC = 600A,

VGE = -15/15V,

RG(on)= 0.51Ω,RG(off)= 0.51Ω

- 250 -

ns

     Rise time tr 9- 0 -

     Turn-off delay time tdoff - 725 -

     Fall time tf - 385 -

     

 

Turn-on energy Eon - 39.7 -

mJ     Turn-off energy Eoff - 104 -

     Total switching energy Ets - 143.7 -

  

  

   

  

  

    Short circuit current

Tvj = 175°C,

VCC = 800V, VGE = 15V,

VCEmax = VCES -LsCE*di/dt

TP ≤ 6

ISC

us

- 1800 - A

 
 
 
 

      

 

     

Table 6 Diode Recovery Characteristics

 Parameter  Symbol Conditions Min Typ Max Unit

  

  

    

  
   

    TReverse recovery time rr

Tvj = 25°C,

VCC = 600V, IC = 600A,

VGE = -15/15V,
RG(on) = 0.51Ω, RG(off) =0.51Ω

- 312 - ns

      IPeak reverse recovery current rrm - 324 - A

      QReverse recovery charge rr - 36.8 - µC

      Reverse recovery energy Erec - 20.6 - mJ

  

  

    

  

   

    TReverse recovery time rr

Tvj = 175°C,

VCC = 600V, IC = 600A,

VGE = -15/15V,

RG(on) = 0.51Ω, RG(off) = 0.51Ω

- 527 - ns

      IPeak reverse recovery current rrm - 460 - A

      QReverse recovery charge rr - 93.1 - µC

      EReverse recovery energy rec - 43.2 - mJ
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Table 7

 

Module characteristics

Parameter Symbol Conditions Value Typ

  
 

 
  

RMS, f = 50 Hz,
VIsolation test voltage ISOL

t = 1min
3.4 kV

     Material of module baseplate Cu+Ni

     Internal isolation Basic insulation Al2O3

     Mounting torque of screws to heat sink M M5 3.0-6.0 N·m

     Mounting torque of screws to terminals M M6 3.0-6.0 N·m

     dCreepage distance Creep terminal to heatsink 15.0 mm

     dCreepage distance Creep terminal to terminal 13.0 mm

     dClearance Clear terminal to heatsink 12.5 mm

     dClearance Clear terminal to terminal 10.0 mm

     Comperative tracking index CTI >200

 

 

 

 

 

 

 

     

Table 8   NTC-Thermistor

 Parameter  Symbol Conditions Min Typ Max Unit

      Rated resistance  R25 TC = 25°C - 5 - kΩ

       △Deviation of R100 R/R TC = 100°C, R100 = 493 Ω -5 - 5 %

  
 

    
R2 = R25 exp [B25/50(1/T2 

B-value B25/50
1/(298,15K))]

- 3375 - K
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Characteristics  Diagrams
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Fig.6 Reverse bias safe operating area(RBOSA), 
IGBT, Inverter
IC = f(VCE)
RGoff = 0.51Ω, VGE = ±15V, Tvj = 175°C
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Characteristics   Diagrams

  

 

 
 

  

 

 
  

 

 
 

Fig.7 Capacity characteristic, IGBT, Inverter
C= f(VCE)

Fig.8 Transient thermal impedance IGBT, Inverter
ZthJC

f = 100KHz, VGE = 0V, Tvj= 25°C
= f (t)  
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Fig.10 Switching losses, Diode, Inverter
Erec = f(IF)
VCE = 600V, RGoff = 0.51Ω, RGon = 0.51Ω, VGE = ±15V
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 Fig.13 Transient thermal impedance Diode, Inverter
ZthJC = f (t)
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Circuit Diagram

Package Outlines

 Package Information
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