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• 600 V − 30 A IGBT ��
，=X6,D DC/AC
=u<v>(w?x@ 2)
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• y6��
�B IGBTs:
�����T、��z{��5��<vL*�T

.�0V�*>(UVLO)
�: ������	
�� 11 
� 12��	。

• y6��
/B IGBT:
�����T、ST�*(SCP)、L*�8.�0V

�*(UVLO)
• 23#$: 
y	 UVLO (/B�8) 	ST23

• �"hA: 
���EFhA, (X6 3.3/5 V
:;��,|}+~5�B�"
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����

��� ��� ����

1 VCC(L) IC � IGBT ���������

2 COM ����	


3 IN(UL) �� U ����
�

4 IN(VL) �� V ����
�

5 IN(WL) �� W ����
�

6 VFO ��
�

7 CFOD ����
��������

8 CSC ������
���（�����）

9 IN(UH) �� U ����
�

10 VCC(H) IC � IGBT ���������

11 VB(U) U � IGBT �������

12 VS(U) U � IGBT �������	


13 IN(VH) �� V ����
�

14 VCC(H) IC � IGBT ���������

15 VB(V) V � IGBT �������

16 VS(V) V � IGBT �������	


17 IN(WH) �� W ����
�

18 VCC(H) IC � IGBT ���������

19 VB(W) W � IGBT �������

20 VS(W) W � IGBT �������	


21 NU U ����
���

22 NV V ����
���

23 NW W ����
���

24 U U �
�

25 V V �
�

26 W W �
�

27 P ��
� �

ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
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� 2. ����

U (24)

V (25)

W (26)

P (27)
(19) VB(W)

(18) VCC(H)

(17) IN(WH)

(20) VS(W)

(15) VB(V)

(14) VCC(H)

(13) IN(VH)

(16) VS(V)

(11) VB(U)

(10) VCC(H)

(9) IN(UH)

(12) VS(U)

(8) CSC

(7) CFOD

(6) VFO

(5) IN(WL)

(4) IN(VL)

(3) IN(UL)

(2) COM

(1) VCC(L)

VB

VCC

COM

IN

VB

VCC

COM

IN

VB

VCC

COM

IN

C(SC)

C(FOD)

VFO

IN(WL)

IN(VL)

IN(UL)

COM

VCC

OUT

VS

OUT

VS

OUT

VS

OUT(WL)

OUT(VL)

OUT(UL)

NW (23)

NV (22)

NU (21)

�:

1. !"����#	
 IGBT $�%����&'��
() IC *+。�,-&����./0。
2. !"��/1�#!"��2
����
���	

��*+。
3. !"���#	
 IGBT �$�%����&'��� IC *+。
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������� (TJ = 25°C, unless otherwise noted)

�� !� "#�$ ��� %&

�'(�)

VPN ���� 345 P − NU, NV, NW �� 450 V

VPN(67) �����(67) 345 P − NU, NV, NW �� 500 V

VCES ��& - 89&���� 600 V

±IC :
 IGBT ���&�� TC = 25°C, TJ ≤ 150°C 30 A

±ICP :
 IGBT ���&���(;�) TC = 25°C, TJ ≤ 150°C, <�=>?� 1 ms 60 A

PC ��&/@ TC = 25°C, :
AB 106 W

TJ C�DE (F 4) −40 ~ 150 °C


��)

VCC ()���� 345 VCC(H), VCC(L) − COM �� 20 V

VBS ��()�� 345 VB(U) − VS(U), VB(V) − VS(V), 
VB(W) − VS(W)

20 V

VIN 
����� 345 IN(UH), IN(VH), IN(WH), IN(UL),
IN(VL),IN(WL) − COM ��

−0.3 ~ VCC + 0.3 V

VFO ��
����� 345 VFO − COM �� −0.3 ~ VCC + 0.3 V

IFO ��
��� VFO GHI�J�� 5 mA

VSC ����
��� 345 CSC − COM �� −0.3 ~ VCC + 0.3 V

�*+ !�)

VRRM KL	MNO�� 600 V

IF  O�� TC = 25°C, TJ ≤ 150°C 0.5 A

IFP  O���(;�) TC = 25°C, TJ ≤ 150°C, 
<�=>?� 1 ms

2.0 A

TJ C�DE −40 ~ 150 °C

",��

VPN(PROT) PQ�.����
)
(���.0R)

VCC = VBS = 13.5 ~ 16.5 V
TJ = 150°C, �	MS, < 2 �s

600 V

TC TUV�C�E> −40°C ≤ TJ ≤ 150°C, WX 1 −40 ~ 125 °C

TSTG Y�E> −40 ~ 125 °C

VISO Z[�� 60 Hz， \�]，���1 �
，^	�_`
abGH

2500 Vrms

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.
(cdef) 
gh��ijKL�k�l�m���no，��p0�qr。ghij��s!
�，tuv�w��/0，p0�xy��qr，z{
p�S。
4. Motion SPM 3 "|��+�/1AB�KLDE�k�# 150°C (} TC ≤ 125°C)。

#$

�� !� "#�$ �-� 03� ��� %&

Rth(j−c)Q D~ − V���� ��� IGBT ���(	 1 / 6 
�) − − 1.17 °C/W

Rth(j−c)F ��� FWD ���(	 1 / 6 
�) − − 1.87 °C/W

5. $�V�E>�(TC) ���~，cWX 1。

https://www.onsemi.cn/
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�%�� (TJ = 25°C, ���,��。)

�� !� "#�$ �-� 03� ��� %&

�'(�)

VCE(SAT) ��& − 89&����� VCC = VBS = 15 V
VIN = 5 V

IC = 20 A, 
TJ = 25°C

− − 2.0 V

VF FWD  O�� VIN = 0 V IF = 20 A, 
TJ = 25°C

− − 2.1 V

HS tON �$�� VPN = 300 V, VCC = VBS = 15 V
IC = 30 A
VIN = 0 V ↔ 5 V, ����
(F 6)

− 0.75 − �s

tC(ON) − 0.2 − �s

tOFF − 0.4 − �s

tC(OFF) − 0.1 − �s

trr − 0.1 − �s

LS tON VPN = 300 V, VCC = VBS = 15 V
IC = 30 A
VIN = 0 V ↔ 5 V, ����
(F 6)

− 0.55 − �s

tC(ON) − 0.35 − �s

tOFF − 0.4 − �s

tC(OFF) − 0.1 − �s

trr − 0.1 − �s

ICES ��& − 89&���� VCE = VCES − − 1 mA


��)

IQCCL VCC ������ VCC = 15 V
IN(UL, VL, WL) = 0 V

VCC(L) − COM − − 23 mA

IQCCH VCC = 15 V
IN(UH, VH, WH) = 0 V

VCC(H) − COM − − 600 �A

IQBS VBS ������ VBS = 15 V
IN(UH, VH, WH) = 0 V

VB(U) − VS(U)
,

VB(V) − VS(V),
VB(W) − VS(W)

− − 500 �A

VFOH ��
��� VSC = 0 V, VFO ��: 4.7 k� to 5 V
%�

4.5 − − V

VFOL VSC = 1 V, VFO ��: 4.7 k� to 5 V
%�

− − 0.8 V

VSC(ref) �����8�� VCC = 15 V (F 7) 0.45 0.5 0.55 V

TSD jE�. LVIC �E> − 160 − °C

�TSD jE �.�� LVIC �E> − 5 − °C

UVCCD �������. ���� 10.7 11.9 13.0 V

UVCCR M&�� 11.2 12.4 13.4 V

UVBSD ���� 10 11 12 V

UVBSR M&�� 10.5 11.5 12.5 V

tFOD ��
�<= CFOD = 33 nF (F 8) 1.0 1.8 − ms

VIN(ON) x����� 345 IN(UH), IN(VH), IN(WH), IN(UL),
IN(VL), IN(WL) − COM ��

2.8 − − V

VIN(OFF) $����� − − 0.8 V

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions. 
(cdef) 
���,��，“���S”l��m����m����'�"|S0c�。gh5(���'��，"|S0p0*“���S”l�
��mS0c�(�y。
6. tON��tOFF��TU+����IC �,
����。�tC(ON)��tC(OFF)�5+��k�-&����'，�IGBT � ��$��。¡¢

�£，¤cWX 3。
7. �����./�¥���。
8. ��
�<= tFOD ¦0��� CFOD ��，p�¥'��§9�¨©�ª«: CFOD = 18.3 x 10−6 x tFOD [F]

https://www.onsemi.cn/
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(a) turn−on (b) turn−off

100% IC 100% IC

VCE IC IC VCE

VIN
VIN

tON tOFF

tC(OFF)tC(ON)

VIN(ON) VIN(OFF)10% IC 90% IC 10% VCE 10% VCE 10% IC

trr

� 3. 5�&'��6

IC, COLLECTOR CURRENT (A)
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), 
S

W
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C
H

IN
G

 L
O

S
S

 (
�
J)VCE = 300 V

VCC = 15 V
VIN = 5 V

TJ = 25°C
TJ = 150°C

VCE = 300 V
VCC = 15 V
VIN = 5 V

TJ = 25°C
TJ = 150°C

Switching Loss(ON) vs. Collector Current Switching Loss(OFF) vs. Collector Current

� 4. 5�8(��（03�）
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�*+ !�)

�� !� "#�$ �-� 03� ��� %&

VF  O�� IF = 0.1 A, TC = 25°C − 2.5 − V

trr NO¬M�� IF = 0.1 A, TC = 25°C − 80 − ns

VF (V)

I F
 (

A
)

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Built in Bootstrap Diode VF−IF Characteristic

�:

9. +�P<�&'=�­�S®# 15 �。

TC = 25°C

� 5. �+�*+ !��

:,"#�$

�� !� "#�$ �-� 03� ��� %&

VPN ���� 345 P − NU, NV, NW − 300 400 V

VCC ()���� 345 VCC(H), VCC(L) − COM 13.5 15 16.5 V

VBS ���� 345 VB(U) − VS(U), VB(V) − VS(V),
VB(W) − VS(W)

13.0 15 18.5 V

dVCC/dt,
dVBS/dt

()���� −1 − 1 V/�s

tdead �¯°±���²³�� ´

��� 2 − − �s

fPWM PWM 
��� −40°C ≤ TC ≤ 125°C, −40°C ≤ TJ ≤ 150°C − − 20 kHz

VSEN ����"µ��� 345 NU, NV, NW − COM �

(������)

−4 − 4 V

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.
(cdef)
��¶·C�nol���m���，(�w0¸ ¹��。���5¶·C�nol��ºkno�»���'��，p0�z{���
p�S。

https://www.onsemi.cn/
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-.������

!� "#�$ �-� 03� ��� %&

¼½¾¿ ¼½À�: M3 ÁÂ 0.62 N•m 0.51 0.62 0.80 N•m

����> WX 6 0 − +120 �m

	� − 15.00 − g

( + )

( + )

( + )

( + )

� 6. </=01&+

https://www.onsemi.cn/
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� 7. 2@
�A(B3)

Input Signal

Output Current

Fault Output Signal

RESET SET

a1 a3

a2
a4

a6

a5

a7

RESET

UVCCR

UVCCD

Protection
Circuit State

Control 
Supply Voltage

a1: ()����%Ã:}��%Ãb UVCCR Ä，Åb'�
�����，Æ%���Ç�È��。

a2:  ¹C�: IGBT x�É4�����。

a3: ���� (UVCCD)。
a4: (Ê()
����， IGBT �$�。

a5: ��
�C�Ë�。

a6: ��M& (UVCCR)。
a7:  ¹C�: IGBT x�É4�����。

� 8. 2@
�A(43)

b1: ()����%Ã:}��%Ãb UVBSR Ä，Åb'�

����，Æ%���Ç�È��。

b2:  ¹C�: IGBT x�É4�����。

b3: ���� (UVBSD)。
b4: (Ê()
����， IGBT �$�，>u��
���。

b5: ��M& (UVBSR)。
b6:  ¹C�: IGBT x�É4�����。

Input Signal

Output Current

Fault Output Signal

RESET SET

b1
b3

b2
b4

b6

b5

High−level (no fault output)

RESETProtection
Circuit State

Control 
Supply Voltage

UVBSR

UVBSD

https://www.onsemi.cn/
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� 9. 5��6
�A(E7�FB3�"#)

(�Ì»������ CR ^	) 
c1:  ¹C�: IGBT x�É4�����。

c2: �������(SC �8) 。
c3: IGBT -&Í��。

c4: IGBT $�。

c5: ��
���C�Ë�:��
����<=�j»��� CFO ��。

c6: 
�“LOW”: IGBT $�Î�。

c7: 
�“HIGH”: IGBT x�，?�5��
�,Ï���+，�IGBT (x�。

c8: IGBT $�Î�。

Output Current

Sensing Voltage

of the shunt

resistance

Fault Output Signal

SC

SET RESET

c6 c7

c3
c2

c1

c8

c4

c5

SC Reference 
Voltage

CR circuit time
constant delay

Protection 
circuit state

Lower arms 
control input

Internal IGBT 
Gate−Emitter Voltage

https://www.onsemi.cn/
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� 10. :,� MCU I/O HI��

MCU

COM

1 nF

SPM

1 nF 1 nF

5 V − Line

RPF = 4.7 k�

CPF = 1 nF

100 �

100 �

100 �

IN(UH), IN(VH), IN(WH)

IN(UL), IN(VL), IN(WL)

VFO

�:

10. ´

����RCÐÑp0�Ò%¥ÓÔ�A¥��PWM()ÕÖ�%¥ÓÔ×Ø��a	Ù­�ÚÛ"。Motion SPM 3�"|�

������+BDÜ�#�5 k���'���。ÝÞ，}A¥»�������，¤Fßà��5
���� 。

11. áâ
�*ãE CMOS äå LSTTL �
�G�。

� 11. :,��*"#���!�

�:

12. 5 VCC − COM ����_��%L� 1 �F，É>%æp0�§ Motion SPM 3 "|�GH。

0.1uF

One−Leg Diagram of

P

N

These Values depend on PWM Control Algorithm

Vcc

IN

COM

VB

HO

VS

Vcc

IN

COM

OUT

15 V 22 �F

1000 �F 1 �F

VBL

Inverter
Output

Motion SPM 3 Product

https://www.onsemi.cn/
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� 12. 03����

�:

13. #B!H��，%æp0ç�´

���^Ù（?� 2−3 cm）。
14. Ý#�Motion SPM 3�"|+��+B�
�,�è/0��HVIC，	é��*��MCU�é��	ÐÑ�p��，("ê��IÐÑ�

ä"��#ë。
15. VFO 
����&��Ü。à��Ù%}�¥ 4.7 k� ��%�ì 5 V ��� &。（¤cdX 10）。
16. ¶· CSP15 �¦�%L�P<�� CBS � 7 Jíî。
17. VFO
�<=¦0�^	5�CFOD（GH�7）��COM（GH�2）���»���（CFOD）。（ïK：ð�CFOD = 33 nF，

ñ�tFO = 1.8 ms（DÜ�））��ª«Õv¤cd�� 5。
18. 
���#���,Ï。5�IC �，,�
�5 k�����t´�

���Ù'�	
。%}�¥�RCÐÑ��，�!H
���ò

ó。RSCPS ��¹�%àôõ5 50 ~ 150 nsno+。CPS (%�� 1 nF （¶· RS = 100 �, CPS = 1 nF）。
19. #!H�./0�%，%æp0ç� RF � CSC öo�^Ù。
20. 5���.���， RFCSC ���¹�%5 1.5 ~ 2.0 �s �no+©�ôõ。
21. ´
���%æp0
�§ Motion SPM 3 "|�GH¼½。
22. #�¯67�÷r，%æp0ç������ P & GND GH��^Ù。¶·5 P & GND GH�A¥ 0.1 ~ 0.22 �F 

��&u���。
23. 5øùú¥���û�，MN�¥bBü��。5s!ýP'， MCU �ü����%þ,�¸��ë。
24. CSPC15 %L� 1 �F，Éæp0�§ Motion SPM 3 "|�GH¼½。

Fault

15V line

CBS CBSC

CBS CBSC

CBS CBSC

CSP15
CSPC15

CFOD

5V line

RPF

CBPF

RS

M

VdcCDCS

Gating UH

Gating VH

Gating WH

Gating WL

Gating VL

Gating UL

CPF

M

RFU

RFV

RFW

RSU

RSV

RSW

CFUCFV
CFW

W−Phase Current

RF

COM

VCC

IN(UL)

IN(VL)

IN(WL)

VFO

C(FOD)

C(SC)

OUT(UL)

OUT(VL)

OUT(WL)

NU (21)

NV (22)

NW (23)

U (24)

V (25)

W (26)

P (27)

(20) VS(W)

(19) VB(W)

(16) VS(V)

(15) VB(V)

(8) CSC

(7) CFOD

(6) VFO

(5) IN(WL)

(4) IN(VL)

(3) IN(UL)

(2) COM

(1) VCC(L)

VCC

VB

OUT
COM

VSIN

VB

VS

OUT

IN
COM

VCC

VCC

VB

OUT
COM

VSIN

(18) VCC(H)

(17) IN(WH)

(14) VCC(H)

(13) IN(VH)

(12) VS(U)

(11) VB(U)

(10) VCC(H)

(9) IN(UH)

CSC

VSL

RS

RS

RS

RS

RS

RS

CPS

CPS

CPS

CPS CPS CPS

C
U

V−Phase Current
U−Phase Current

Input Signal for 
Short−Circuit Protection

J89:��;KL

($ J8 Shipping

FSBB30CH60C SPMCA−027 / PDD STD, SPM27−CA, DBC TYPE
(Pb−Free)

60 Units / Tube

SPM is a registered trademark of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or subsidiaries in the United States and/or
other countries.
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