
SCALE™-2 2SC0535T 

www.power.com/igbt-driver  1 

SCALE™-2 2SC0535T 

 ( ) 

3,300V IGBT 

2SC0535T  SCALE™-2 

2SC0535T 3300V  IGBT 

2SC0535T  1700 V  IGBT 

2SC0535T  76.5 x 

59.2mm  26 mm 

 1 2SC0535T 



SCALE™-2 2SC0535T    
  ( ) 

 

 

www.power.com/igbt-driver  2 

 

 ............................................................................................................................................1 

 ............................................................................................................................................2 

.............................................................................................................................4 

 ...................................................................................................................................5 

 ......................................................................................................................................7 

 ...........................................................................8 

 .......................................................................................................8 

.................................................................................................................................. 8 

VCC  ................................................................................................................................. 8 

VDC  ................................................................................................................................. 9 

MOD ( ) ................................................................................................................... 9 

INA INB (  PWM ) .................................................................. 10 

SO1, SO2 ( ) ................................................................................................... 10 

TB (  Tb ) .................................................................. 11 

 ......................................................................... 12 

 ..................................................................................................... 12 

................................................................................................................................ 12 

DC/DC  (VISOx)  (VEx)  COMx  ................................................ 13 

  (REFx)............................................................................................ 13 

  (VCEx) ......................................................................................................... 13 

  (ACLx) .................................................................................................. 16 

  (GHx)  (GLx)  ............................................................. 17 

2SC0535T SCALE-2  ................................................................................... 17 

............................................................................................................... 17 

 .................................................................................................................. 17 

VCE /  ................................................................................................... 18 

  ................................................................. 18 

2SC0535T  ............................................................................................................ 18 

3  ................................................................................ 19 

 .................................................................................................................................... 19 

: SCALE-2    ...................................................................................... 20 

:  SCALE-2  .............................................................................. 20 

.............................................................................................................................. 20 

 .......................................................................................................................................... 20 



SCALE™-2 2SC0535T    
  ( ) 

 

 

www.power.com/igbt-driver  3 

 .................................................................................................................................... 20 

 .................................................................................................................................... 21 

 ........................................................................................................... 21 

 .................................................................................................................................... 21 

Power Integrations    ........................................... 22 

 
  



SCALE™-2 2SC0535T    
  ( ) 

 

 

www.power.com/igbt-driver  4 

 

2SC0535T は、Power Integrations の最新の SCALE-2 チップセットを搭載したドライバ コアです/1/ 。

SCALE-2 チップセットは、インテリジェントなゲート ドライバを設計するのに必要となる主要な機能を内蔵

した特定用途向け集積回路 (ASIC) のセットです。SCALE-2 ドライバ チップセットは、実績のある SCALE™-1 

技術をさらに発展させたものです/2/。 

2SC0535T は、中～高電力で、最大 3300V のデュアル チャンネル IGBT アプリケーションに対応していま

す。このドライバは 100kHz までのスイッチングに対応しており、このクラスで最高の効率を実現します。

2SC0535T は、絶縁型 DC/DC コンバータ、短絡保護回路、アドバンスト アクティブ クランプ、及び供給電

圧モニタリングのすべてを備えた、デュアルチャンネルの IGBT ドライバ コアで構成されます。  

 

 2   2SC0535T  
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 4 2SC0535T2Ax-33  

  2.54 mm (100 mil)  0.64 mm x 0.64 mm 

 59.2mm x 76.5mm  PCB 

 26 mm  

 

 (  ) 

 

 

: Ø  2 mm (79 mil) 

: Ø  1 mm (39 mil) 
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1  VDC DC/DC   

2  SO1  1;  
   

3  SO2  2;  

   

4  MOD  ( /  ) 

5  TB  

6  VCC ;  15V   

7  GND  

8  INA  A; GND  

9  INB  B; GND  

10   GND  

 

 

11 GL1  1;   

12 GH1  1;   

13 COM1   1 

14 VE1   1;  ( )   

15 VISO1 DC/DC  1 

16 REF1 VCE   1 ; VE1  

17 VCE1 VCE   1;  IGBT   

18 ACL1    1;  

                               

19   Free 

20   Free 

21   Free 

22   Free 

23   Free 

24   Free 

25 ACL2    2;   

                               

26 VCE2 VCE   2;  IGBT   

27 REF2 VCE   2 ; VE2  

28 VISO2 DC/DC  2 

29 VE2   2;  ( )   

30 COM2   2 

31 GH2  2;   

32 GL2  2;   

 

:  
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 5 2SC0535T   ( ) 

 

   

 

 

 2SC0535T  

 10  :  

 2 x  

 2 x  

 2 x  ( ) 

 1 x  ( / ) 

 1 x  

 ESD 

 

VCC  

 15 V  VCC 
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VDC  

 DC-DC VDC  

 

VDC  15V VCC  VDC  15V 

VDC 

 

MOD ( ) 

MOD GND  

  

MOD  GND  2 

 INA  1 INB  2 

 (INA  INB)  IGBT 

IGBT 

 

: DC 

 

  

MOD  72 kΩ < Rm < 181 kΩ  GND  

 INA  INB INA 

INB  (  6 ) INA 

 Rm  Cm=22nF 

 

 INB 

 INA INA   

2  1  Td  
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 6   

 Td  Rm  ( ):  

7.52][5.31][  sTkR dm  0.6 s<Td < 4.1 s  72 k  < Rm < 181 k  

 20% 

Power Integrations  

 (   AN-1101 /4/ )  

INA INB (  PWM ) 

INA  INB  MOD  ( ) 

3.3 V  15 V 

  (    /3/ )

INA  INB  

SO1, SO2 ( ) 

 SOx 

500 A SOx  4V 

 ( IGBT ) 

 SOx  (GND )  

 D1  D2  3.3 V 

5V 15V  

 

 SOx    /3/   
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 SOx  ( ) 

 

 

a)  (IGBT )  SOx 

 Tb SOx 

 ( TB (  Tb )

)  

b)  SOx  

SOx  

TB (  Tb ) 

 TB  Rb  GND  (  5 

)  Tb ( )  TB  GND 

 Rb  

51][0.1][  msTkR bb   20ms<Tb<130ms  71k <Rb<181k  

 Rb=0   9µs ( ) 

 TB  

: TB  

Tb ( ) TB  GND  Vb  

02.1][02.0][  msTVV bb   20ms<Tb<130ms  1.42<Vb<3.62V 
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 7  2SC0535T ( )   

 

 

 (  )  8   

 (x   1  2 )  

 1 x DC/DC  VISOx 

 1 x DC/DC  COMx 

 1 x  VEx 

 1 x   REFx ( ) 

 1 x   VCEx 

 1 x   ACLx 

 1 x   GHx 

 1 x   GLx 

 

 ESD  
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DC/DC  (VISOx)  (VEx)  COMx  

 DC/DC   (

  /3/ )  

VISOx  VEx  9.4µF  (  7  C1x) IGBT  

4.7µC  

 IGBT 4.7µC  1µC 

  

 VISOx  VEx  1µC  4µF (  7  C1x)  

 VEx  COMx  1µC  2µF (  7  C2x) 

 

VISOx  VEx  VEx  COMx  2 

 

  

20 V   

 C1x (C2x )  200 µF (100 µF ) Power Integrations  

 

VISOx  VEx  VEx  COMx 

 VISOx  COMx  

 2%  27V   (NXP  BZX384-B27 ) VISOx  COMx (  7  D6x) 

PCB  CT-271-3  2SC0535T  

   

  (REFx) 

  REFx REFx  VEx 

 REFx  150µA   

  (VCEx) 

IGBT    7  IGBT 
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:  

  0.6  0.8mA  DC  

vcenxxvce

n

i

vceixtotx RRRR 


...1

1

  0.8mA  

 

  Rvceix (i  1)  

 Rdivx  VCEthx   

(Rtotx )  VCEthx Rdivx  

][][

][][
][][

VVVV

VVVV
kRkR

thxCEthx

GLxthx

totxdivx





   (VCEthx > Vthx)  

|VGLx|  

    (REFx)   

  pFpF

C

C
p

k vcekx

totx 4...1
1

1

1






  

 k 2  Cvcekx  

  Cvce1x 

xvcexvce

totx

totx

xvce

RR

R

C

C

21

1 )9.0...7.0(


  

  D7x  D8x 40V  

( BAS416)    

 Rax  Cax  

 2200V  DC  3300V IGBT  

 Rvce1x=Rvce2x= = Rvce14x=220k  (500mW, 400Vpeak, 1%) 

 Rdivx=1.5M  (0603, 1%) 

 Cvce1x=15pF (C0G, 5%, 1000V) 

 Cvce2x=Cvce3x= =Cvce7x=22pF (C0G, 630V, 5%) 

 Cax=33pF (C0G, 50V, 5%) 

 Rthx=68k  (0603, 1%) 

 Rax=   1  (0603, 1%) 
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 14  Rvceix  7  Cvcekx  

50V  

VDC Ra=68kΩ Ra=91kΩ Ra=120kΩ 

2,200V 5.3µs 7.0µs 9.0µs 

1,500V 5.3µs 7.0µs 9.0µs 

1,100V 5.4µs 7.0µs 9.1µs 

700V 7.6µs 8.1µs 9.3µs 

600V 17.0µs 14.4µs 13.7µs 

 1    Rax  DC  VDC   

 1  IGBT 

 

 IGBT  VCE 

  (  DC  

IGBT ) 

AN-1101 /4/  

 1,200V  DC  1,700V IGBT  

 Rvce1x=Rvce2x= = Rvce6x=300k  (500mW, 400Vpeak, 1%) 

 Rdivx=  

 Cvcekx=  

 D8x=  

 Rthx=68k  (0603, 1%) 

 Rax=120k  (0603, 1%) 

 Cax=  2  (0603, 5%) 

 6  Rvceix  10.2V 

 

Cax [pF]  [ s] 

0 1.5 

15 4.9 

22 6.5 

33 8.9 

47 12.2 

 2    Cax  

 2  IGBT 
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 IGBT  VCE 

 (  DC  

IGBT ) 

AN-1101 /4/  

DC  

VCE /   (18 )  

  (ACLx) 

 

 

  IGBT    (TVS) 

IGBT  2SC0535T  Power Integrations 

   ACLx 

20  (  7 )  1.3 V  

TVS  MOSFET 20  (  7 ) 

 20 V (COMx )  MOSFET  

 7 

 

 TVS D1x, D2x:   

-  1200V  DC  1700V IGBT: 5  220V TVS  1  

220V TVS Diotec  5  TVS P6SMB220A  1  TVS P6SMB220CA

 Vishay  5  TVS SMBJ188A-E3  1  TVS SMBJ188CA-E3 

 

-  2,200V  DC  3,300V IGBT: 7  300V TVS  1  

350V TVS Diotec  7  TVS P6SMB300A  1  TVS P6SMB350CA 

 

IGBT  TVS 

 1  TVS (D2x) (1700V 

IGBT  220V  3300V IGBT  300V) 

 ( )  VISOx  VEx (15 V) 

 

 TVS  

 TVS 

  TVS 

 ( )  
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 Raclx  Caclx: TVS  IGBT  

Raclx=0 150   Raclx*Caclx=100ns 500ns  

Raclx=0Ω  ( )  

 D3x D4x  D5x:  35 V   (

 1 A )  

20   D3x D4x  D5x 

  20

  D3x  D4x ACLx 

 

  (GHx)  (GLx)  

 (GHx)  (GLx) 

GHx  GLx 

  

  /3/  

IGBT /

GLx  COMx  4.7kΩ  ( ) GLx  

 VEx  ( )  

VCE  IGBT  

 

2SC0535T SCALE-2  

 

  DC/DC 

 (DC/DC )  EN 50178

 II  EN 50124  

 

 

 

 

 (

)  SO1  SO2  
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 ( )  SOx 

SOx  

VCE /  

2SC0535T  VCE 

  7 Rvceix  Rdivx 

 Rthx  

1700V IGBT  10.2V 3300V IGBT 

 50V  

 IGBT 

  

 

VCE 

 (  8 )  

 IGBT 

VCE 

 VCE 

 VCEthx 

 SOx 

 ( )  Tb 

 SOx  

 Tb  VCE  VCE 

Tb  

  

2SC0535T    

AN-1101 /4/  1700V  IGBT  

  

2SC0535T  

2SC0535T  AN-0904 /5/  

 
 8 IGBT  
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3  

2SC0535T  3  

 AN-0901 /6/  

 

/1/ : Smart Power Chip Tuning ( ) Bodo s Power Systems

 2007  5  

/2/ Description and Application Manual for SCALE Drivers (SCALE  

 ) Power Integrations 

/3/ Data sheets SCALE™-2 driver core 2SC0535T (SCALE™-2   2SC0535T  

 ) Power Integrations 

/4/   AN-1101: Application with SCALE™-2 Gate Driver Cores, Power Integrations 

/5/   AN-0904: SCALE™-2   Power 

Integrations 

/6/   AN-0901: SCALE™-2 IGBT   

Power Integrations 

 

:   www.power.com/igbt-driver/go/app-note 

www.power.com/igbt-driver/go/papers  

 

 

 

 

 

 

 

 

  

http://www.power.com/igbt-driver/go/app-note
http://www.power.com/igbt-driver/go/papers
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: SCALE-2    

Power Integrations  MOSFET  IGBT 

 

  : 

www.power.com 

:  SCALE-2  

 IGBT Power Integrations  Power 

Integrations   

Power Integrations  MOSFET  IGBT  

 25   

 

Power Integrations  

www.power.com/igbt-driver/go/support 
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ISO9001:2008 
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