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• AN−9070 − Motion SPM® 45 Series Users Guide

• AN−9071 − Motion SPM® 45 Series Thermal Performance
Information

• AN−9072 − Motion SPM® 45 Series Mounting Guidance

• RD−344 − Reference Design (Three Shunt Solution)

• RD−345 − Reference Design (One Shunt Solution)
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•+600 V − 15 A IGBT ��
，�Z7-M DC / AC
=xBC�(�>�? 2)


����、
����
��


•+v7��
�K�IGBT:�����c、������8��B

CS*�c.�0e�*(UVLO)
•+v7��
1K�IGBT:�����c、bc�*(SCP)、S*�

=�c.�0e�*(UVLO)
•+56!":v� UVLO (1K�=) 	bc56

•+� t@:���EFt@，(Z7�3.3 / 5 V@A��，��+
�6�A� 

����

VB(U) (26)

Case Temperature (TC)
Detecting Point

VS(U) (25)

VB(V) (24)

VS(V) (23)

VB(W) (22)

VS(W) (21)

IN(UH) (20)

IN(VH) (19)

IN(WH) (18)

VCC(H) (17)

VCC(L) (16)

COM(15)
IN(UL) (14)

IN(VL) (13)

IN(WL) (12)

VFO (11)

CSC (10)

VTH (1)

RTH (2)

P (3)

U (4)

V (5)

W (6)

NU (7)

NV (8)

NW (9)

� 1. ���

https://www.onsemi.cn/


FNA41560, FNA41560B2

www.onsemi.cn
3

����

��� ��� ����

1 VTH ������

2 RTH �������(��	
)�����

3 P �
����

4 U U���

5 V V���

6 W W���

7 NU U���
����

8 NV V���
����

9 NW W���
����

10 CSC ���
�
�����(�����)

11 VFO ����

12 IN(WL) ���W��	���

13 IN(VL) ���V��	���

14 IN(UL) ���U��	���

15 COM 
�����

16 VCC(L) IC��IGBT	����
���

17 VCC(H) IC��IGBT	��
�
���

18 IN(WH) 
���W��	���

19 IN(VH) 
��V��	���

20 IN(UH) 
��U��	���

21 VS(W) W��IGBT	��
�����

22 VB(W) W��IGBT	��
���

23 VS(V) V��IGBT	��
�����

24 VB(V) V��IGBT	��
���

25 VS(U) U��IGBT	��
�����

26 VB(U) U��IGBT	��
���

https://www.onsemi.cn/
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1.����
� �
 IGBT !�"�#
�$%��
&' IC ()。
2.������ �
 IGBT !�"�#
�$%��
&' IC ()。�*+$	���,-.。
3.����-/� ����0
�
12�����
���()。

COM

VCC

IN(WL)

IN(VL)

IN(UL)

VFO

C(SC)
OUT(WL)

OUT(VL)

OUT(UL)

W(6)

V (5)

U(4)

P (3)(26) VB(U)
UVB

OUT(UH)

UVS

IN(UH)

WVS

WVS

OUT(WH)

IN(WH)

COM

VCC

WVB

OUT(VH)

VVS

IN(VH)

Thermister

UVS

VVS

VVB

� 2. ����

(25) VS(U)

(24) VB(V)

(23) VS(V)

(22) VB(W)

(21) VS(W)

(20) IN(UH)

(19) IN(VH)

(18) IN(WH)

(17) VCC(H)

(16) VCC(L)

(15) COM

(14) IN(UL)

(13) IN(VL)

(12) IN(WL)

(11) VFO

(11) CSC

VTH (1)

RTH (2)

NU (7)

NV (8)

NW (9)

https://www.onsemi.cn/
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������!�(TJ = 25°C， ��3*�4。)

�� "� #$�% ��! &'

�()�*

VPN ���� 567 P − NU, NV, NW �� 450 V

VPN(Surge) �����(89) 567 P − NU, NV, NW �� 500 V

VCES ��$ - :;$���� 600 V

±IC <
 IGBT ���$�
 TC = 25°C, TJ < 150°C 15 A

±ICP <
 IGBT ���$�
�(=�) TC = 25°C, TJ < 150°C， >�?�@��1 ms 30 A

PC ��$-A TC = 25°CC，<
BC 41 W

TJ D�E� (� 4) −40 ~ 150 °C


��*

VCC &'���� 567 VCC(H), VCC(L) − COM �� 20 V

VBS 
�&'�� 567 VB(U) − VS(U), VB(V) − VS(V), VB(W) −
VS(W)

20 V

VIN ��	��� 567 IN(UH), IN(VH), IN(WH), IN(UL), IN(VL),
IN(WL) − COM ��

−0.3 ~ VCC + 0.3 V

VFO �������� 567 VFO − COM �� −0.3 ~ VCC + 0.3 V

IFO �����
 VFO FGH�I�
 1 mA

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

�+, !�*

VRRM JK�LMN�� 600 V

IF �N�
 TC = 25°C, TJ < 150°C 0.50 A

IFP �N�
�(=�) TC = 25°C, TJ < 150°C,>�?�@��1 ms 1.50 A

TJ D�E� −40 ~ 150 °C

"-��

VPN(PROT) OP�,�����'�(���,.Q) VCC = VBS = 13.5 ~ 16.5 V
TJ = 150°C,��LR, < 2 �s

400 V

TSTG S��� −40 ~ 125 °C

VISO TU�� 60 Hz，�V�W，�
 1 ��，���XY
Z[FG

2000 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.
(\]�^) 
_`����JK�a�b�c���de，��f.�gh。_`��������，ijk����-.，f.�lm��gh，no
f�R。
4.Motion SPM 45 !��)�-/BC�JK�aE�p 150°C。

#$

�� "� #$�% �/! 03! ��! &'

Rth(j−c)Q Eq − r"��� ��� IGBT ���(s 1 / 6 tu) − − 3.0 °C/W

Rth(j−c)F ��� FWDi ���(s 1 / 6 tu) − − 4.3 °C/W

5.#�r"���(TC) �
�q，\vw 2。

https://www.onsemi.cn/
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�%�� (TJ = 25°C, ��3*�4。)

�� "� #$�% �/! 03! ��! &'

�()�*

VCE(SAT) ��$ − :;$� ��� VCC = VBS = 15 V
VIN = 5 V

IC = 50 A, TJ = 25°C − 1.8 2.3 V

VF FWD �N�� VIN = 0 V IF = 50 A, TJ = 25°C − 1.8 2.3 V

HS tON x#y� VPN = 300 V, VCC = VBS = 15 V, IC = 15 A, 
TJ = 25°C
VIN = 0 V ↔ 5 V, ���! 
(��6)

0.45 0.75 1.25 �s

tC(ON) − 0.25 0.50 �s

tOFF − 0.75 1.25 �s

tC(OFF) − 0.25 0.50 �s

trr − 0.15 − �s

LS tON VPN = 300 V, VCC = VBS = 15 V, IC = 15 A, 
TJ = 25°C
VIN = 0 V ↔ 5 V, ���! 
(��6)

0.45 0.75 1.25 �s

tC(ON) − 0.25 0.50 �s

tOFF − 0.75 1.25 �s

tC(OFF) − 0.25 0.50 �s

trr − 0.15 − �s

ICES ��$ − :;$�z�
 VCE = VCES − − 1 mA

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. 
(\]�^) 
��3*�4，“�{|R”b}�c��p~c
"��$�%�R.\�。_`7&���$#�，%�R.f.'“�{|R”b}
�~cR.\�&�m。
6.tON ��tOFF ��tu!�	��IC �(��$y�。�tC(ON) ��tC(OFF)�7!��a�+$	���$，�IGBT �%�x#y�。&�	
�，'\vw 3。

a) Turn−on b) Turn−off

100% IC 100% IC

trr

ICVCE

10% VCE90% IC

10% IC

tC(ON)

tON

VIN

VIN(ON)

IC VCE

VIN

tOFF

VIN(OFF) 10% VCE 10% IC

tC(OFF)

� 3. 5�&'��6

https://www.onsemi.cn/
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Inductive Load, VPN = 300 V, VCC = 15 V, TJ = 25�C
900
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IGBT Turn−ON, Eon
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�
J) IGBT Turn−ON, Eon

IGBT Turn−OFF, Eoff
FRD Turn−OFF, Erec

Inductive Load, VPN = 300 V, VCC = 15 V, TJ = 150�C
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� 4. 5�8(���(03!)

�%�� (TJ = 25°C, ��3*�4。) (continued)

�� "� #$�% �/! 03! ��! &'


��*

IQCCH VCC (����
 VCC(H) = 15 V, IN(UH, VH, WH) = 0 V VCC(H) − COM − − 0.10 mA

IQCCL VCC(L) = 15 V, IN(UL, VL, WL) = 0 V VCC(L) − COM − − 2.65 mA

IPCCH VCC ���
 VCC(L) = 15 V, fPWM = 20 kHz, 
��� = 50%, 56�
���

PWM 	���

VCC(H) − COM − − 0.15 mA

IPCCL VCC(L) = 15 V, fPWM = 20 kHz, 
��� = 50%, 56�����

PWM 	���

VCC(L) − COM − − 3.65 mA

IQBS VBS (����
 VBS = 15 V, IN(UH, VH, WH) = 0 V VB(U) − VS(U),
VB(V) − VS(V),
VB(W) − VS(W)

− − 0.30 mA

IPBS VBS D����
 VCC = VBS = 15 V, fPWM = 20 kHz, 
��� = 50%, 56�
���

PWM 	���

VB(U) − VS(U),
VB(V) − VS(V),
VB(W) − VS(W)

− − 2.00 mA

VFOH ������ VSC = 0 V, VFO ��: 10 k� � 5 V )� 4.5 − − V

VFOL VSC = 1 V, VFO ��: 10 k� � 5 V )� − − 0.5 V

VSC(ref) ���:�� VCC = 15 V (��7) 0.45 0.50 0.55 V

UVCCD ����
��
�,

	
�� 10.5 − 13.0 V

UVCCR L*�� 11.0 − 13.5 V

UVBSD 	
�� 10.0 − 12.5 V

UVBSR L*�� 10.5 − 13.0 V

tFOD ����>? 30 − − �s

VIN(ON) l�)��� 567 IN(UH), IN(VH), IN(WH), IN(UL), IN(VL), IN(WL) −
COM ��

− − 2.6 V

VIN(OFF) #�)��� 0.8 − − V

RTH ���(����) @ TTH = 25°C (��8) − 47 − k�

@ TTH = 100°C − 2.9 − k�

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. 
(\]�^) 
��3*�4，“�{|R”b}�c��p~c
"��$�%�R.\�。_`7&���$#�，%�R.f.'“�{|R”b}
�~cR.\�&�m。
7.���
�,+�����。

https://www.onsemi.cn/
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8.TTH ,����O%���。�*��r"�� (TC)，'���""�+�",。
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� 5. �)#*�$� R−T +,

�%�� (TJ = 25°C, ��3*�4。) (continued)

�� "� #$�% �/! 03! ��! &'

�+, !�*

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

trr MN�Ly� IF = 0.1 A, TC = 25°C − 80 − ns

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. 
(\]�^) 
��3*�4，“�{|R”b}�c��p~c
"��$�%�R.\�。_`7&���$#�，%�R.f.'“�{|R”b}
�~cR.\�&�m。

� 6. �)�+, !��

VF, (V)

Built−In Bootstrap Diode VF − IF Characteristic

TC = 25°C
0.0
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I F
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�：

9.!�O/�$%0��|R�,�15 �。

https://www.onsemi.cn/
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;-#$�%

�� "� #$�% �/! 03! ��! &'

VPN ���� 567 P − NU, NV, NW �� − 300 400 V

VCC &'���� 567 VCC(H), VCC(L) − COM �� 13.5 15.0 16.5 V

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

13.0 15.0 18.5 V

dVCC / dt,
dVBS / dt

&'���� −1 − 1 V/�s

tdead -� ¡���¢£y� .��s
��	� 1.5 − − �s

fPWM PWM��	� −40°C < TJ < 150°C − − 20 kHz

VSEN �
�
��� 567 NU, NV, NW − COM ��
(��89��)

−4 − 4 V

PWIN(ON) J@��>? (��10) 0.5 − − �s

PWIN(OFF) 0.5 − −

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.
(\]�^)

�¤¥D�deb}�~c��y，&��.¦�§#�。/y�7¤¥D�deb}�¨ade;©���$#�，f.�no���
f�R。
10.ª%�f.&�o"，���>?���J�¤¥�。

� 7. =.�����/

TC, CASE TEMPERATURE (°C)

Allowable Maximum Output Current

VDC = 300 V, VCC = VBS = 15 V
TJ < 150°C, TC ≤ 125°C
M.I. = 0.9, P.F. = 0.8
Sinusoidal PWM

3

4
5

6
7

8

9

10

11
12
13

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

I O
rm

s,
 (

A
rm

s)

�：

11.�
<«���
�pª%�¬=D�y�\]�。]­[®0"��D���，¯f.�°�。

fSW = 15 kHz

fSW = 5 kHz

2

1
0

https://www.onsemi.cn/
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01�����!

"� #$�% �/! 03! ��! &'

���1� vw 8 0 − +120 �m

¬±²³ ¬±´2：M3
vw 9

µ¶ 0.7 N • m 0.6 0.7 0.8 N • m

µ¶ 7.1 kg • cm 6.2 7.1 8.1 kg • cm

�� − 11.00 − g

� 8. ?2@34')

� 9. B567&�C89D

Pre − Screwing: 1 � 2
Final Screwing: 2 � 1

1

1

�：

12.¬±·²�´>y?¸���Q。²Q�K�3)�X¹º，%»¼½¾¹h45¿�C。
13.6@�Q&ÀÁ。w�9ÂÃA¬±´2y，¤¥�²Ä7Å。&�Æ�¬±�lm�SPM 45Ç±��XYZgh。8ÈÄ²³�,
JK�a²³� 20 ~ 30%。

https://www.onsemi.cn/
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��
&D�

a1:&'����)É：Ê��)É[�UVCCRË，Ì[$�
x�	�y，Í"���ÎxÏ��。

a2:�§D�：IGBTl�¾6!�!�
。

a3:��	
�(UVCCD)。
a4: &9&'�����，�IGBT:#�。

a5:����D�Ð�。

a6:��L*�(UVCCR)。
a7:�§D�：IGBTl�¾6!�!�
。

� 10. :F
��(G;)

Input Signal

Output Current

Fault Output Signal

Control

Protection
Circuit State RESET SET

a1
a3

a2
a4

a6

a5

a7

RESET

UVCCR

UVCCD
Supply Voltage

� 11. :F
��(<;)

Input Signal

Fault Output Signal

RESET SET

b1
b3

b2
b4

b6

b5

High−level (no fault output)

RESET

UVBSR

UVBSD

Protection
Circuit State

Control
Supply Voltage

Output Current

b1:&'����)É：Ê��)É[�UVBSRË，Ì[$�
��	�y，Í"���ÎxÏ��。

b2:�§D�：IGBTl�¾6!�!�
。

b3:��	
�(UVBSD)。
b4: &9&'�����，�IGBT:#;，Bj����	�。

b5:��L* (UVBSR)。
b6:�§D�：IGBTl�¾6!�!�
。

https://www.onsemi.cn/
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� 12. =�
��(H>�IG;#$)

SC Reference Voltage

CR Circuit Time
Constant Delay

SC

SET RESET

c6 c7

c1

c8

c4

c5

Lower Arms 
Control Input

Protection 
Circuit State

Internal IGBT 
Gate−Emitter Voltage

Output Current

Sensing Voltage 
of Shunt Resistance

Fault Output Signal

c2
c3

(�Ñ©��
����CR��)
c1:�§D�：IGBTl�¾6!�!�
。

c2:���
�
�(SC�:)。
c3: IGBT+$Ò��。

c4: IGBT #�。

c5:��“LOW”：IGBT #�Ó�。

c6:��“HIGH”：IGBTl�，Cp7����*Ô�y�!，�IGBT &l�。

c7: IGBT #�Ó�。

��/��JK��

� 13. ;-� MCU I/O JK��

MCU

COM

+5 V (for MCU or Control power)

SPMRPF = 10 k�

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

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

VFO

�：

14.s
�����RCÕÖ（×2ÂÃ��）f.>Ø"�ÙÅ�D���PWM&'ÚÛ�"�ÙÅÜÝ��Z�2��Þ°�。�
Motion SPM 45 %����	����)AEß�,�5 k���$���。àª，ÊD�©������y，'�á?	�7�
����@。

https://www.onsemi.cn/
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� 14. 03����

Fault

+15 V

CBS CBSC

CBS CBSC

CBS CBSC

CSP15 CSPC15

RPF

CBPF

RS

M

VDCCDCS

Gating UH

Gating VH

Gating WH

Gating UL

Gating VL

Gating WL

CPF

M
C
U

RSW

RSV

RSU

U−Phase Current

RF

COM

VCC

IN(WL)

IN(VL)

IN(UL)

VFO

CSC

OUT(WL)

OUT(VL)

OUT(UL)

NW (9)

NV (8)

NU (7)

W (6)

V (5)

U (4)

P (3)

(25) VS(U)

(26) VB(U)

(23) VS(V)

(24) VB(V)

(10) CSC

(11) VFO

(14) IN(UL)

(13) IN(VL)

(12) IN(WL)

(20) IN(UH)

(19) IN(VH)

(21) VS(W)

(22) VB(W)

(17) VCC(H)

(18) IN(WH)

CSC

RS

RS

RS

RS

RS

RS

CPSCPSCPS

CPSCPS CPS

IN(WH)

IN(VH)

IN(UH)

COM

VCC

VS(W)

VS(V)

VS(U)

VS(V)

VS(U)

VS(W)

VB(U)

VB(V)

VB(W)

(15) COM

OUT(WH)

OUT(VH)

OUT(UH)

LVIC

HVIC

(1) VTH

(2) RTH
RTH THERMISTOR

Temp. Monitoring

(16) VCC(L)

+5 V

CSPC05 CSP05

Input Signal for 
Short−Circuit Protection

V−Phase Current
W−Phase Current

�：

15. ,A6@��，s
�����2âAãf.��(@�2−3 cm)。
16.à,�Motion SPM 45 %��!��)A�
�*|ä-.��HVICBC，�å��'�CPUæ����ÕÖpf��，&*ç��

FÕÖ�·���Bè。
17.VFO��pz$x�ß。ª	�2"?���)�� MCU ·&'���$，;D IFO C[ 1mA ('\]w�13) 。
18.¤¥ CSP15 �é�"K�O/�� CBS � 7 Gêë。
19.��	�,
��*Ô。7�IC �，*�
�5 k�����is�
��	�2$���。¤¥D��RC ÕÖ��，;6@��	��
�。RSCPS y�§�"7 50 ~ 150 ns �de!+�Eì�(µ¶ RS = 100 �, CPS = 1 nF)。

20.,A-��,-.�F， RF � CSC íe��2"?ãf.��。
21.7���,���， RFCSC �y�§�"7 1.5 ~ 2 �s �de!Eé。
22.&' GND 2�-/ GND 2�� NU, NV, NW âA��7��q)。'&ç�?�tu��&' GND 2�-/ GND
2。�y，&' GND 2�-/ GND 2����2Gè"?ãf.��。

23.s
��:"ãf.��H Motion SPM 45 %��FG¬±。
24.,-�89�¹h，"ãf.î������ P & GND FG���2。¤¥7 P � GND FG�D� 0.1 ~ 0.22 mF �
Ij���。
25.7ïðñ���Jòóô�，IJ:�[Aõ��。7��öK$， MCU �õ����"÷*K¦�Gè。
26.7s�Í&'���"?D�Lø�$%·ùú���û'�ü�,�IC &ý89¹h�(¤¥�22 V / 1 W，Lø��|R���15����
Lø�$%)。

27.', CBS Eì��|Rþ�����。�y，, CBSC Eì 0.1 ~ 0.2 �F ���I/|Rþ� R− ��X��。
28.&�	�，'\] AN−9070, AN−9071, AN−9072, RD−344 � RD−345。
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