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1.   

 

1.1.   

Â AC100Ṍ240Vrms(DC400V)  

Â ( )  

 

1.2.   

 

   

 
 

BM64374S-VA 15A/600V 

BM64375S-VA 20A/600V 

BM64377S-VA 30A/600V 

BM64378S-VA 35A/600V 

-VAḲ  

Table 1.2.1  

1.3.   

Â DC 3 AC IGBT  

Â 600V/15A 20A 30A35A 

Â IGBT  

Â  

Â IGBT (HVIC) 

SOI(Silicon On Insulator) 

 

 

 

(UVLO) 

Â IGBT (LVIC) 

 

(SCP) 

(UVLO) 

(TSD) 

(VOT) 

Â (LVIC) 

IGBTSCPTSDUVLO  

Â 3.3V, 5V 

Â UL : UL1557 File E468261 

  

VBU 

VBV 

VBW 

HINU 

HINV 

HINW 

HVCC 

GND 

LINU 

LINV 

LINW 

LVCC 

FO 

CIN 

GND 

P 

U 

V 

W 

NU 

NV 

NW 
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Figure 1.3.1   
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1.4.   

Gen.3 IGBT-IPM (BM64*7*) Gen.2 IGBT-IPM (BM64*6*)  

 

 

 Gen.2 IGBT IPM Gen.3 IGBT IPM  

 15A/20A 15A/20A/30A/35A 1.3 

 
VOT = 2.77Ü0.14V (LVIC =90ÛC) 

Ü6 ÛC  
VOT = 2.77Ü0.05V (LVIC =90ÛC) 

Ü2 ÛC  
2.2.4 

 TSD   VOT  TSD & VOT 1.2 

 

 
( FO  
SCP: min 20ßs 
UVLO: min 20ßs 
TSD: min 20ßs) 

 
( FO  
SCP: min 45ßs 
UVLO: min 90ßs 
TSD: min 180ßs) 

2.2.5 

IGBT(low-side)
 

(Fault pulse tuning) 
  2.2.5 

  
 

(HVCC HINU - GND,HINV - 
GND,HINW - GND ) 

2.2.6 

 

0.48V Ü0.025V (VOT ) 

0.48V Ü0.025V  - 

0.48V Ü0.05V (TSD) 

Table 1.4.1  
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2.   

 

2.1.   

Table 2.1.1 (BM64375S ) 

 

 

       

 VP 450 V 

P-NU,NV,NW

 

( ) VP(surge) 500 V 

P-NU,NV,NW

 

-  VCES 600 V IGBTC-E  

 
 IC Ü20 A TC=25ÛC DC  

 ICP Ü40 A TC=25ÛC (1ms ) 

 Tjmax 150 ÛC 

150ÛC (@TC=ἕ100ÛC)

Tjἕ125ÛC 

(@TC=ἕ100ÛC)

Tj=150ÛC

 

 

 

       

 VCC 20 V 
HVICHVCC-GND ,LVICLVCC-

GND  

 VBS 20 V 

IGBT VBU-

U,VBV-V,VBW-W

 

 VIN -0.5 to VCC +0.5 V 
HINX-GND LINX-GND

 (X = U,V,W) 

 VFO -0.5 to VCC +0.5 V FO-GND  

 IFO 1 mA FO-GND  

 VCIN -0.5 to +7.0 V CIN-GND  

 VOT -0.5 to +7.0 V VOT-GND  

 

 

       

 VRB 600 V 
Diode

 

 TjmaxD 150 ÛC 
150ÛC (@TC=ἕ100ÛC)

Tjἕ125ÛC 

(@TC=ἕ100ÛC)  
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( ) VP(PROT) 400 V 

VCC=13.5Ṍ16.5V2ßs

IGBT

IGBT

 

 TC -25Ṍ+115 ÛC 

Tc

(Figure 2.1.1 ) 

 Viso 1500 Vrms 

( )

 

1500Vrms

 

Figure 2.1.2

(2.5mm )2500Vrms  

UL

2500Vrms  

Table 2.1.1 BM64375S  

 

TC  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Heat sink 
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min.1.05 
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-  
Rth(j-c)_IGBT - - 3.0 ÛC/W IGBT(1/6 ) 

Rth(j-c)_FWD - - 3.9 ÛC/W FWD(1/6 ) 

 

- 10s  

( ) Figure 2.1.3  

Zth(j-c)* Zth(j-c)*= Zth(j-c) / Rth(j-c)  

BM64375S IGBT0.3s 3.0[ÛC/W]ú0.8=2.4[ÛC/W]  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2.1.3.  
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2.2.   

2.2.1.  (SCP) 

IPM ( ) CIN

IGBT FO

CIN RC ( 1.0ßs )  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2.1  
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Ẍ (SCP) ( RC ) 

a1. =IGBTẓ Ic  

a2. (SCP) ӸӸӸRC 2ßs (1.0ßs )  

a3. ( ) 

a4. IGBT  

a5. FO(45ßs(Min) SCP=H 45ßs SCP=H 45ßs SCP=H FO  

a6. LIN=L 

a7. LIN=HSCP=H IGBT  

a8. Fo LIN=H() SCP=HẓL LIN IGBT  

( LIN ) 

a9. =IGBTẓ IC  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a8 LIN a7 

SET RESET 

a3 a9 

a1 

a4 

a2 

RC delay 

a5 

SCP 

IGBT gate 

 

Ic 

FO 

SCP  

SCP  

a6 

Figure 2.2.2 SCP  

 
RC  
SCP  

SCP  
RC SCP

(SCP)  
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Ẍ  

RSHUNT VSC ISCP  

RSHUNT= VSC / ISCP 

ISCP VSC IGBT

IPM 1.7  

BM64375S ISCP 34A( 20Aú1.7)  

VSC (Tj=25ÛC VCC=15V)Table 2.2.1 

   
   

  
   

 VSC 0.455 0.480 0.505 V  

Table 2.2.1  

RSHUNT ISCP  

ISCP(Min) = VSC(Min) / RSHUNT(Max)ӸӸӸ 

ISCP(Typ) = VSC(Typ) / RSHUNT(Typ)ӸӸӸ 

ISCP(Max) = VSC(Max) / RSHUNT(Min)ӸӸӸ 

 

34A = 0.505V / RSHUNT(Min) 

RSHUNT(Min) ὀ 14.85m  ͘

Ü5%  

RSHUNT(Typ) ὀ 14.85m /͘0.95ὀ15.63m  ͘

RSHUNT(Max) ὀ 15.63m ú͘1.05=16.41m  ͘

Tj=25ÛC VCC=15V ISCP Table 2.2.2 

    

RSHUNT  14.85m  ͘ 15.63m  ͘ 16.41m  ͘

ISCP  27.7A 30.7A 34.0A 

Table 2.2.2  
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ẌRC  

RC RC ͻ

IGBT (ͻ=1.0ßs ) 

 

VSC RC CIN VSC t1

 

VSC = RSHUNTӸICӸ{1-exp(t1/ͻ)} 

t1   = -ͻӸln(1- VSC/ RSHUNTӸIC) 

 

VSC :   

IC : IGBT  

ͻ : RC  

t1 : CIN VSC  

 

CIN VSC IGBT IPM  t2  

 

    

IPM  - - 0.65ßs 

Table 2.2.3 IPM  

IGBT ttotal  

ttotal = t1 + t2 

 

ttotalIGBT RC  
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2.2.2.  (UVLO) 

IGBT IGBT

(UVLO)  

HVIC VBSLVIC VCC UVLO LVICUVLO

FO ( )  

Table 2.2.4 IPM  

[V] (VCC, VBS)  

0Ṍ4.0 

HVICLVIC UVLOFO

 

IGBT DC-LINK

 

4.0ṌVCCUVR(VCC), VBSUVR(VBS) UVLO FO  

VCCUVRṌ13.5(VCC) 

VBSUVRṌ13.0(VBS) 

VCESAT

 

13.5Ṍ16.5(VCC) 

13.0Ṍ18.5(VBS) 

 

16.5Ṍ20.0(VCC) 

18.5Ṍ20.0(VBS) 

 

 

20.0Ṍ 
HVICLVIC  

1W (20Ṍ22V)  

Table 2.2.4 IPM  

ẌLVCC (UVLO) (LVIC ) 

b1. LVCC ẓVCCUVR ẓ LIN  

( LIN ) 

b2. =IGBTẓ Ic  

b3. LVCCẓVCCUVT  

b4. IGBT(LIN ) 

b5. FO(90ßs(Min)) : UVLO=H  90ßs  

UVLO=H  90ßs UVLO=H (LVCC )FO  

b6. LVCCẓVCCUVR  

b7. LIN=H() LIN IGBT  

b8. =IGBTẓ Ic  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

LIN 

RESET RESET 

b1 

UVLO 

VCCUVT 

Ic 

FO 

SET 

VCCUVR 
b3 

b2 
b4 

b5 

b6 

b7 

b8 

LVCC 

Figure 2.2.3 LVCC UVLO  
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ẌVBS (UVLO) (HVIC ) 

c1. VBS ẓVBSUVR ẓ HIN  

c2. =IGBTẓ Ic  

c3. VBSẓVBSUVT  

c4. IGBT (HIN )FO  

c5. VBSẓVBSUVR  

c6. HIN=H() HIN IGBT  

c7. =IGBTẓ Ic  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

HIN 

RESET RESET 

c1 

UVLO 

VBSUVT 

Ic 

FO 

SET 

VBSUVR c3 

c2 
c4 

c5 

c6 

c7 

VBS 

FO=H 

Figure 2.2.4 VBS UVLO  
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2.2.3.  (TSD) 

LVIC LVIC

IGBT FO  

 

   
   

  
   

 TSDT 115 130 - ÛC  LVIC  

 TSDHYS - 20 - ÛC  LVIC  

Table  2.2.5  

Ẍ (TSD) (LVIC ) 

d1. =IGBTẓ Ic  

d2. LVICTj ẓTSDT  

d3. IGBT(LIN ) 

d4. FO(180ßs(Min) TSD=H 180ßs  

TSD=H 180ßs TSD=H Tj TSDT-TSDHYS FO  

d5. LVICTj ẓTSDT-TSDHYS  

d6. LIN=H() LIN IGBT  

( LIN ) 

d7. =IGBTẓ Ic  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

LIN 

RESET 

d1 

TSD 

Ic 

FO 

SET 

TSDT 

TSDT-TSDHYS 

Tj (LVIC) 

d2 

d5 

d3 

d4 

d6 

d7 

Figure 2.2.5 TSD  
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TSD  

 

TSD

150ÛC

IPM  

 

IGBT (LVIC)

 

  

 

Heatsink 

FRD   IGBT         LVIC  

Figure 2.2.6  
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2.2.4.  (VOT) 

IPM LVIC LVIC IGBT, FWD

LVIC

 

 

 

Ẍ (VOT )  

VOT Table 2.2.6 VOT (Tc=-25Ṍ100ÛC) VOT Figure 2.2.7 

VOT VOT Figure 

2.2.7 VOT VOT RC  

VOT Figure 2.2.11 VOT LVIC  

 

  

ƉƯǐǕǆƁƓƊ 1.7mA 
ƉƯǐǕǆƁƔƊ 0.1mA 

ƉƯǐǕǆƁƓƊ  VOT  

ƉƯǐǕǆƁƔƊƁ VOT  

Table 2.2.6 VOT (Tc=-25Ṍ100ÛC) 

 

 

 

 

 

 

 

 

 

Ẍ VOT  

VOT-GND 5.1k͘

VOT ė LVIC

 

 

 

 

 

 

 

 

 

 

 

Temperature 

Signal Ṩ 

ṧ 
Ref 

MCU 

GND 

LVIC 

VOT 

5V 

Temperature 

Signal Ṩ 

ṧ 
Ref 

MCU 

GND 

LVIC 

VOT 

5V 

5.1k ͘

Figure 2.2.7 VOT  

Figure 2.2.8 VOT ( VOT ) 
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Ẍ  

VOT 3.3V

VOT  

 

 

 

 

 

 

 

 

 

 

 

 

ẌVOT  

VOT VOT

A/D 5k͘  

VOT

 

 

 

 

 

 

 

 

 

 

 

 

 

Temperature 

Signal Ṩ 

ṧ 
Ref 

MCU 

GND 

LVIC 

VOT 

3.3V 

 

Temperature 

Signal Ṩ 

ṧ 
Ref 

MCU 

GND 

LVIC 

VOT 

3.3V 

R2 

R1 DVOT 

DVOT=VOTR2/(R1+R2)   R1+R25k͘ 

Figure 2.2.9 VOT ( ) 

Figure 2.2.10 VOT (VOT ) 
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ẌVOT  

 

 

Figure 2.2.11 VOT LVIC  

 

   
  

  
min typ Max 

VOT  VOT 
2.72 2.77 2.82 V LVIC  90ÛC 

0.93 1.13 1.33 V LVIC  25ÛC 

Table 2.2.7 VOT  

 

Min 

Typ 

Max 

5kɋⱪꜟ♄►fi ╩ ⇔⌂™ ⁸ 

0.8V│ ─ ⅜№╡╕∆⁹ 

5kɋⱪꜟ♄►fi ╩ ⇔√ ⁸ 

0.2V │ ─ ⅜№╡╕∆⁹ 
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2.2.5.  (FO) 

FO  

 

IPM LVIC SCP( ),UVLO( ),TSD( )

Table 2.2.9 IGBT

LIN  

 

HVIC UVLO( ) FO  (2.2.2 

)  

 

FO Low IGBT CR

(Fault pulse tuning) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 2.2.12 FO  

 
 
 

MCU 

HINU 

 

FO 

GND 

5V 

R2 

R1 

C1 

C2 

LVCC 

LVCC 

LVCC 

LINW 

LINV 

HVCC 

Duration 
Timer 

SCP 

UVLO 

TSD 

 

R1 

C1 

R1 

C1 

P 

U 

NW 

Level 
shifter 

Gate 
Drive 

Under Voltage 
detection 

LVCC 

LINU 

LVCC 

R1 

C1 

NU 

NV 

UVLO 

HINV R1 

C1 

 

Level 
shifter 

 

Gate 
Drive 

HINW R1 

C1 

GND 

 
Level 
shifter 

Under Voltage 
detection 

W 

V 

15V 
 

15V 
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0.0

0.2

0.4

0.6

0.8

1.0

0.0 0.2 0.4 0.6 0.8 1.0

V
F

O
[V

]

IFO [mA]

ẌFO   

 

(5V )  

 

Figure 2.2.13 FO V-I ( )  

FO 1mA  

  

5.0V 10k͘  

FO H 5.0V-10k͘ú10ßA=4.9[V]  

 

 

 

 

   
   

   
   

L  VFO - - 0.95 V IFO=1mA 

 IFOLEAK - - 10 ßA VFO=5V 

Table 2.2.8 FO   

FO  

  (min) FO ƉƯǐǕǆƁƒƊ 

SCP  
 45ßs 45ßs 

> 45ßs  

UVLO  

 90ßs 90ßs 

> 90ßs 
UVLO  

(LVCC(LVIC)VCCUVR ) 

TSD  

 180ßs 180ßs 

> 180ßs 
TSD  

(Tj(LVIC)TSDT-TSDHYS ) 

ƉƯǐǕǆƁƒƊ  FO RC  

Table 2.2.9 FO  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESET 
TSD 

FO 

SET 

RESET 
UVLO 

FO 

SET 

RESET 
SCP 

FO 

SET 

180ßs 

90ßs 

45ßs 

Figure 2.2.14 (min)  

Figure 2.2.13 FO V-I ( ) 

Tj = 25ÁC 
VCC = 15V 
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ẌFO   

   
   

   
   

H  VINH - - 2.6 V  

L  VINL 0.8 - - V  

 VHYS - 0.25 - V  

Table 2.2.10 FO   

FO R2,C2 C2 IGBT  

IPM MCU FO L (45ßs : SCP)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

Figure 2.2.15 IGBT  

a8 LIN a7 

SET RESET 

a3 

a1 

a4 

RC delay 

a5 

SCP 

IGBT gate 

 

Ic 

FO 

SCP  

SCP  

a6 

FO VIH 

IGBT disable  

MCU FO  

(photo coupler) 
Photo coupler 

a2 

Figure 2.2.16 IGBT   

 

 

IPM 

FO 

 

MCU 

photo coupler 
(high speed) 

 photo coupler 
(high speed) 

 
photo coupler 
(high speed) 

 
photo coupler 
(high speed) 

 
photo coupler 
(high speed) 

 
photo coupler 
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2.2.6.  (HINU,HINV,HINW,LINU,LINV.LINW) 

Figure 2.2.12 FO  

HINU,HINV,HINW,LINU,LINV,LINW IPM 3.3/5.0/7.1k͘ (min/typ/max)

 

R1,C1  

 

   
   

   
   

H  IINH 0.7 1.0 1.5 mA VIN=5V 

L  IINL -10 - - ßA VIN=0V 

H  VINH - - 2.6 V  

L  VINL 0.8 - - V  

 VHYS - 0.25 - V  

Table 2.2.11  HINU,HINV,HINW,LINU,LINV,LINW 

HINU,HINV,HINW (HVCC)Table 2.2.12 Table 2.2.12  

 

   

(HVCC) (k͘)ƉƯǐǕǆƁƒƊ 

5:HINU ² 
9 or 16:GND 

6:HINV ² 
9 or 16:GND 

7:HINW ² 
9 or 16:GND 

         

 
 

BM64374S-VA 15A/600V 17.5 25 34 

70 100 136 70 100 136 
BM64375S-VA 20A/600V 35 50 68 

BM64377S-VA 30A/600V 70 100 136 

BM64378S-VA 35A/600V 140 200 272 

-VAḲ  

Table 2.2.12  

ƉƯǐǕǆƁƒƊ  HVCC 3.3/5.0/7.1k͘ (min/typ/max)  

  +/- IPM /GND  

 

  

(HVCC)    (HVCC)   

-GND : 5k [͘ ]  

HVCC = 13.5V  

-GND : 5k͘  

HVCC = 0V 

BM64374S-VA  

5k  ͘
5k  ͘
5k  ͘

25k  ͘
100k  ͘
100k  ͘

Figure 2.2.17   
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HINU-GND HINV-GND HINW-GND  

HINX GND  

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

  

HINX 

5kɋ 

GND 

 

HVIC 

V 

 

a) HINX  

ẓ  

HINX 

5kɋ 

GND 

 

HVIC 

V 

 

b) GND  

ẓ 5k͘  

    

Figure 2.2.18  



 

24/45 

 

Gen.3 IGBT-IPM◦ꜞכ☼ Application Note 

É 2020 ROHM Co., Ltd. No. 63AN157J Rev.001 

2020.12 

2.3.   

2.3.1.   

Package Name HSDIP25 

 

Figure 2.3.1 ♃▬ⱪ(-VA) 
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2.3.2.   

 

      

1 NC (GND ) 

2 VBU U  

3 VBV V  

4 VBW W  

5 HINU U IGBT  

6 HINV V IGBT  

7 HINW W IGBT  

8 HVCC HVIC  

9 GND ƉƯǐǕǆƁƒƊ 

10 LINU U IGBT  

11 LINV V IGBT  

12 LINW W IGBT  

13 LVCC LVIC  

14 FO  

15 CIN  

16 GND ƉƯǐǕǆƁƒƊ 

17 VOT  

18 NW W IGBT  

19 NV V IGBT  

20 NU U IGBT  

21 W W  

22 V V  

23 U U  

24 P  

25 NC ƉƯǐǕǆƁƓƊ 

ƉƯǐǕǆƁƒƊ  GND 9 16 2 IPM (16 )  

 

ƉƯǐǕǆƁƓƊƁ IPM  

Table 2.3.1  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TOP VIEW 

17 

25 

18 

1 

Figure 2.3.2  
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2.3.3.   

Figure 2.3.3   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3.4.   

IPM Table 2.3.2  

 [mm] [mm] 

 2.50 3.00 

-  1.45 1.50 

Table 2.3.2  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2D 

code 

Part Number 

LOT Number 

BOTTOM NIEW Part Number 

B M 6 4 3 7 x S  - x x     
            

    

            

    

            
    

Part Number Package        

     S HSDIP25 VA  

 

 

LOT Number 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
            

  

            

  

            
  

        ṕ Ṗ 

      

    

 ṕ1ṌC Ṗ 

ể  

 

Figure 2.3.3  

Heat sink 

min.1.45 
min.1.05 

min.2.5 
(3.5) (3.5) 

Ceramic parts (Al2O3) 

Figure 2.3.4 ( :mm) 
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2.3.5.   

IPM IPM

Figure 2.3.5

20Ṍ30% IPM

100ßmṌ200ßm

IPM  

IPM

IPM

Figure 2.3.6 IPM ṧ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
   

  
   

 0.59 0.69 0.78 NӸm  M3ƉƯǐǕǆƁƒƊ 0.69NӸm 

 -50 - +100 ßm Figure 2.3.7  

ƉƯǐǕǆƁƒƊ  ( ḲJIS B1256)  

Table 2.3.3  

 

ṕ / Ṗ IPM Figure 2.3.7  

 

 

 

 

 

 

 

 

2 

1 

╘ 1ќ2 

╘ 1ќ2 

IPM 

+ 

- 

 

(+) 

ⱥכ♩◦fi◒ 

 ♩כ◦

Figure 2.3.5  Figure 2.3.6 IPM  

( ) 

Figure 2.3.7  
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3.   

3.1.   

3.1.1.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1.1  ( ) 
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3.1.2.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1.2  ( ) 

  

15V 
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FO 
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B 
 

+ 

17 
VOT 

C4 
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3.2.  (Figure 3.1.1 ) 

 

1)VBUVBVVBW  

C1(22ßFṌ100ßF)

DC 0.1ßFṌ0.22ßF C2(B R )

 

1W (20Ṍ22V)D1 (PDZV20B )  

dV/dtἕ1V/ßs Vrippleἕ2Vp-p  

U V W U V W  

 

2)HVCCLVCC  

C9

DC 0.1ßFṌ0.22ßF C5,C6(B R )

 

1W (20Ṍ22V)D2 (PDZV20B ) 

dV/dtἕ1V/ßs Vrippleἕ2Vp-p  

 

3)P  

C4 P N ( )

 

P -N 0.1ßFṌ0.22ßF C3  

 

4) (HINU HINVHINWLINU LINVLINW) 

 

IPM 3.3k(͘Min) RC

 

 

LVCCHVCC  

LVCCHVCC LVCC  

HVCC Device identification  

(2.2.6 (HINU,HINV,HINW,LINU,LINV.LINW) ) 

 

5)FO  

IFO=1mA R1 (5V, 15V)  

IFO= / R1 5V R1=10k͘  

FO C7  

 

6)CIN  

RC CIN RC R2C9

2ßs (1.0ßs )

 

CIN D NUNVNW

 

B IGBT  
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7)VOT (2.2.4 ) 

VOT-GND 5.1k͘

VOT ė LVIC

 

VOT 3.3V

VOT (3.3V)  

VOT VOT  

 

8)GND  

GND 916 2 IPM (16 )

 

GND GND GND GND

IPM GND GND N ( )

 

A IGBT  

 

9)NUNVNW  

1 3  

C IGBT  

 

10)1  

1  

 :  1m͘  Ṍ 10m͘  PMR ( ) 

    :10m  ͘Ṍ 910m͘ LTR ( ) 

 https://www.rohm.co.jp/products/resistors 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

IPM 

GND 

NU 

NV 

NW 

NU,NV,NW  

N 

ἕ10nH  

( 3mm Cu 17mm ) 

 

RC  

GND GND  

 

RC  

 

Figure 3.2.1  

https://www.rohm.co.jp/products/resistors
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11)3  

3 3 CIN

 

RC (RfCf) 2ßs (1.0ßs)

 

VREF IPM VSC 0.48V(Typ.)  

A B C  

OR High ( ) CIN VSC 0.505V CIN

7V  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IPM 

GND 

NU 

NV 

NW 

N 

ἕ10nH  

( 3mm Cu 17mm ) 

GND GND  

 

CIN 

VREF 

5V 

 

RC  

 

 

SCP  

+ 
- 

+ 
- 

+ 
- 

( ) 

B 
A 

C 

OR  

Rf 

Cf 

Figure 3.2.2 3 SCP  
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3.3.   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Power Devices 

IGBT IPM   https://www.rohm.co.jp/products/ipm/igbt-ipm 

 600V    BM6437x  

 

Fast Recovery Diode  https://www.rohm.co.jp/products/diodes/fast-recovery-diodes 

 650V  Low VF Low noise RFL  

 

IGBT discrete   https://www.rohm.co.jp/products/igbt/field-stop-trench-igbt 

 SCWT 8ͫs(min)  RGS  

SCWT 5ͫs(min)  RGT  

 

Gate Driver   https://www.rohm.co.jp/products/power-management/gate-drivers 

  Simple Gate Driver BM61M41RFV-C 

 Simple Gate Driver BD2310G 

 

Sensor & Interfaces 

Shunt Resistors  https://www.rohm.co.jp/products/resistors 

1m͘  Ṍ 10m͘  PMR ( ) 

 10m  ͘Ṍ 910m͘  LTR ( ) 

 

Voltage Regulators 

For Primary power supply https://www.rohm.co.jp/products/power-management/ac-dc-converters-ics 

ACDC Built-in or external 650V/800V MOSFET  

 650V/800V PWM up to 30W BM2Pxxx(65kHz/100kHz 650V), BM2PxxxEK(65kHz/100kHz/130kHz 800V) 

Figure 3.3.1 IPM  

Power Devices 

Sensors & Interfaces 

Voltage Regulators 

Isolation 
Transfor
mer 

L1 

L3 

Clump  
Diode 

Op 
Amp 

ACDC 

600V IGBT IPM 

3-phase 
AC200V/ 

100V 

Sub 
system 
Power 

Resistor 

650V 
IGBT 

650V 
FRD 

Shunt Resistor 

M 

H-Side 

L-Side 

H-Side 

L-Side 

H-Side 

L-Side 

16bit 
ȹɆ 

ỌỏỎ 

16bit 
ȹɆ 

ỌỏỎ 

Fault 

ACDC with MOSFET 

DC15V 

USB 

RS-485 

Communication 
Control 

DC24V 

DC5.0V 

DC12V 

DC3.3V 

DCDC 1 
24V-12V 

DCDC 2 

12V-5V 

DCDC 3 
12V-3.3V 

DC24V 

Motor Control 

Control MCU 

Isolation 
barrier 

Inverter Brake Converter 

Gate Driver 

Control MCU 

Shunt Resistor 

L2 

(Rectifier) 

https://www.rohm.co.jp/products/resistors
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 650V/800V PWM over 30W BM2P01xT (65kHz 650V) 

650V/800V PWM buck converter BM2Pxxx (65kHz/100kHz 650V), BM2Pxxx (65kHz/100kHz 800V) 

External FET PWM/QR control IC BM1PxxFJ (PWM 65kHz/100kHz 650V), BM1QxxFJ (QR 650V),  

BD762xFJ (QR for SiC MOSFET) 

 

3.4.  PCB  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(A) GND GND (N )  

(B)  

(C)NUNVNW  

(D)CIN  

(E) P-N  

(F)VBU,VBV,VBW  

GND ṕU V W Ṗ

 

(G) GND (UV W)  

(H)IGBT  

(I)  

(J)CIN CIN GND ( GND)  

(K) LVCC  

(L) HVCC  

 

VBW 

HINU 

GND 

LINU 

LVCC 

FO 

CIN 

GND 

VBU 

VBV 

HIN

HIN

LINV 

LINW 

NC 

P 

U 

V 

W 

NU 

NV 

NW 

Fig

+ 

+ 

+ 

+ 

VOT 

HVCC 

 GND 

GND 

(A) 

(G) 

(F) 

(E) 

(K) 

(I) 
(B) 

(C) 

(D) 

N 

(H) 

(J) 

(L) 

 

15V  

+ 

 GND 

 

GND 

GND 

GND 

 

 

Figure 3.4.2 PCB  
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3.5.   

P N ( )

0.1ßFṌ0.22ßF  

Figure 3.5.1  

 

 

 

 

 

 

 

 

 

 

 

(B)

( )

(A) (C)

P  

 

3.6.  -  

P-N IGBT -  

P-N 1 IGBT  

 

 

VCES : IPM IGBT -  600V 

VP : P-N  450V 

VP(surge)  : VP P-N IPMP-N  

 500V 

VP(PROT)  : IPM IGBT P-N  400V 

  2ßs Tj=125ÛC  

  

 

 

 

 

 

 

 

 

 

 

Figure 3.6.1 VP VP(PORT)  

  

(A)  (B)  

 
 
 
 

IPM 

NU 

NV 

NW 

P 

+ (B) (A) 

Wire Inductance 

(C) 

N 

Figure 3.5.1  

Figure 3.6.1 IC VCEVP  

VCE=0, IC=0 

IC 
 

VP 

֔VP(surge) 

 

֔VP(surge) 

VP(PROT) 

VCE 

֔2Õs 
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3.7.    

IGBT-IPM Io fc Figure 3.7.1

Tc=100ÛC IGBT Tj 125ÛC Io

 

 

: VP=300V, VCC=VBS=15V, P.F=0.8, VCE(sat)=Typ., =Typ., Tj=125ÛC, Tf=100ÛC 

    Rth(j-c)= max , 3  , fo=60Hz 

 

Figure 3.7.1 Io-  

 

ROHM (URL https://www.rohm.co.jp/products/ipm)  
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3.8.   

 Figure 3.8.1 ( ) Figure 3.8.2 Ṍ Figure 3.8.5  

 

VIN : IGBT gate  LINW  

Vbus : IGBT collector  400V 

Tj : IPM  125ÛC 
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Figure 3.8.1  
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Figure 3.8.2 BM64374S (15A ) ( ) 

 

 

Figure 3.8.3 BM64375S (20A ) ( ) 
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Figure 3.8.4 BM64377S (30A ) ( ) 

 

 

Figure 3.8.5 BM64378S (35A ) ( ) 
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4.   

4.1.   

4 ( IGBT

3 + IGBT ) 15V 1  

IPM ( BSD) ( BSC)

(Figure 4.1.1)  

BSC IGBT HVIC

GND 15V BSD BSC

BSC BSC IGBT UVLO

BSC  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

HVIC 

P 

U, V, W 

N 

 

 
 

LVIC 

 

 

 

GND 

LVCC 

HVCC 

 

BSD 

 

 

VB 

VS 

 

VB 

BSC 

+ 

 

Figure 4.1.1  
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4.2.   

BSC BSC IGBT

1

 

1 (Figure 4.2.1) 15V

(Figure 4.2.2) BSC BSC

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VCC 

LIN 

 

VBS 

HIN 

 

PWM  

VCC 

LIN 

 

VBS 

HIN 

 

Figure 4.2.1 1  Figure 4.2.2  
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4.3.   

IPM VF-IF ( ) Table 4.3.1

Figure 4.3.1  

PWM BSC 15V

 

 

   
   

   
   

 

VFB1 0.3 0.6 0.9 V 

IFB=1mA 

HVCC-VBX  

(X=U,V,W) 

VFB2 1.1 2.0 2.9 V 

IFB=100mA 

HVCC-VBX  

(X=U,V,W) 

Table 4.3.1  
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4.4.   

( IBS) (Tj=25ÛC VCC=VBS=15V)Table4.4.1 0.15mA

PWM IGBT IBS

Figure 4.4.1ṌFigure 4.4.4 IBS IBS- ( )  

BSC IBS IBS

 

 

   
   

   
   

VBS 1 IBS1 - 0.06 0.15 mA VIN=0V 

VBS 2 IBS2 - 0.06 0.15 mA VIN=5V 

Table  4.4.1  

ḲTj=125ÛC VCC=VBS=15VIGBT ON duty=1030507090% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 4.4.2 BM64375S(600V/20A) IBS-  

Figure 4.4.1 BM64374S(600V/15A) IBS-  
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Figure 4.4.3 BM64377S(600V/30A) IBS-  

Figure 4.4.4 BM64378S(600V/35A) IBS-  
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