 Comparison of Power MOSFET-IGBT-GTO-IGCT

_________________________________________________________________________________

                                    Power MOSFET    
    IGBT

       GTO


     IGCT

1.Voltage and current 
100 V, 28 A* (dc)          1.2 kV, 50 A* (dc)         6 kV, 6000 A*(pk)         4.5 kV, 4000A*(pk)


   ratings (selected device for comparison)
2. Present power capability 1.2 kV, 50 A                3.5 kV, 1200 A or higher
  6 kV, 6000 A

 6.5 kV, 3000 A


3. Voltage blocking
Asymmetric

     Asymmetric*
    Asymmetric/Symmetric     Asymmetric/Symmetric


4. Gating


  Voltage

         Voltage


Current

            Current

5. Junc. Temp. range ((C) -55 to 175         
       -20 to 150

-40 to 125                      -40 to 125
6. Safe operating area
Square

      Square


2nd breakdown

Square

7. Conduction drop (V)
   2.24


     2.65


 3.5 



2.7

     at rated current

8. Switching frequency
106 Hz

             1 kHz - 20 kHz

  400 Hz

          1.0 kHz
9. Turn-off current gain  
__



__


  4 to 5

                       1
10. Turn-on di/dt

__



__


 500 A/(s

    3,000 A/(s


11. Turn-on time

43 ns


     0.9 (s


    5 (s


         2 (s



12. Turn-off time

52 ns



2.4 (s


20 (s
    

    2.5 (s


13. Snubber


Yes or No


Yes or No  

  Yes(heavy)   
     Yes or No
14. Protection

Gate control

        Gate control       
Gate control or
Gate control or











  very fast fuse         very fast fuse
15. Applications
  Switching power supply               Motor drive                     Motor drives             Motor drives

 


Low power motor drive         UPS, Induction heating, etc.    SVC, etc.

HVDC, SVC, etc.
 

16.Comments     
         Body diode can carry
     Large power range

dv/dt = 1000 V/(s         Built-in diode


                         

            full current but sluggish      Very important        
High uncontrollable     High uncontrollable

                                    

(trr = 150 ns)                          device currently     
 surge current             
surge current





Ipk = 56 A

  * Reverse blocking available
                                      dv/dt = 4000 V/(s


___________________________________________________________________________________________________________________



   *Harris IRF140            *POWEREX PM50RVA120
         *Mitshibishi
       *ABB 5SHY35L4512






7-pack IPM

                -FG6000AU-120D


