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@PI 	e�Å��

BEMF �4�©��


^

Lq [H] �Œ�à�]�„�È�Ë �È
@PI 	e�Å��

BEMF �4�©��


^

ke [V.sec/rad] �Q�È�î
]�È
� BEMF �4�©�� 
^

J [Kg.m2] �z�î�����î�8
� 
Î�� PI 	e�Å�� 
^

Iph nom [A] �-�ç�M�Ê�È
@ �È
@�ç�S�9
Ø 
^

Uph nom [V] �-�ç�M�Ê�È�â �È�â�ç�S�9
Ø 
^

N required max [rpm] �‹�¨�Ï
î�³�¥�K�v
Î���b
�‚
^�K�v�ç�S
Î����


Î���ç�S�9
Ø 
^

�/�B�:�?�Ã�º
��N�V ...
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�V 1. €Parameter• �Ê�[	5�¥
{�Æ  (�?�Ã )

�•
”���ë �†�Ê 
ª
ü ���'�t�È
��9
Ø�Ï
P�¨ Basic ��
T�/�¥	V�`�Ù
�Ÿ

Imax [A] �—�q�È
@�•�"�K�v�ç�S
�´

�È
@PI 	e�Å��

BEMF �4�©��
Î��	e
�Å��

�Ž

U DCB max [V] �—�q�°
@�9�L�È�â�K�v
�ç�S�´

�È
@PI 	e�Å��

BEMF �4�©��
Î��	e
�Å��

�Ž

U DCB trip [V] �u	7�“�†�°
@�9�L�Å�î
�È�E���¥�(�?�´

�#�p���¹ �Ž

U DCB under [V] 
3�î�°
@�9�L�4�â�#�p
�¥�È�â�´

�#�p���¹ �Ž

U DCB over [V] 
3�î�°
@�9�L�V�â�#�p
�¥�È�â�´

�#�p���¹ �Ž

N max [rpm] 
Î���K�v�ç�S�´  ‚ �È�˜

Î���¥�K�v�´


Î���„�Ê�Â

BEMF �4�©��  �õ�6�4
�©��

�Ž

U max [V] �È�â�K�v�ç�S�´  ‚ FOC
�¥�K�v�´

�È
@PI 	e�Å��

BEMF �4�©��

�Ž

E max [V] �Q�È�î
]�È�â�K�v�ç�S
�´

BEMF �4�©�� �Ž

kt [Nm/A] ��	��È
� 
Î�� PI 	e�Å�� �Ž

Align current / voltage [A] / [V] �¨�¿���0���
�¥�È
@��
�È�â DC �´

���0���
 �Ž

Align duration [sec] ���0���
�¥�û�Ã
H�W ���0���
 �Ž

#‹�•�jDÑ6Ö!Ò_¼$â3l�7F DÑ6Ö5�3
1ç!(1²O¡�j+:j(+@<çakNo78�ÉSS#r1Ü3C!ÒDÑ6ÖF #^5��Å

6.2.1 �©�¿�•
”
6È-•!�+¢��DÄ�j(²`„5#�’[—#rF h +6�å5�3
Q†"D(� á1Ü6¥#^5�"ñ ß7Ø�ÅDÄ1Ó#‹�•7Õ3
_¥+6F 5�+69½.«�—0«[[eŠY�N²
_-F _/!�#^5�"ñ ß7Ø�½)� X� 1 �É1ÜHÖ�Åh�fþ�¦6¥ 4 �ÆDÄ1Ó2¥dJ�½!�";P™)��§�Ë

€ Update FRM • ��DÄ[•2¥dJ#‹�•6•5L DC DÑ#'1²DÑ<Ý�½�•#f_lWè+•nìBR/•F 2•N‰5’e•�Å[•2¥dJ&ÄBasic5�+69½.«
�§( �*I�DÄBR/•�Å

€ Calculate • [•2¥dJ&Änt[@0a!Q�§( �*I�DÄBR/•�Å)�78+¢5�+69½.«�j Expert9½.«6•4Õ�ÖBasic9½.«�½#¨5’Q•+­6•
4Õ�"�œ�Æ_/!�.0DÄ#^5��½!µ/ah�ai5L[=K3�œN`5LF .0DÄ+67£�Ø�Å��DÄ‚Calculateƒ2¥dJ#‹�•[=K3$(6•5L.0DÄ+67£
�Ø�Å

€ Reload Data • [•2¥dJ&Änt[@0a!Q�§( �*I�DÄBR/•�Å)�78B�+6"Ö'{�ÉF �Ø#mD»6•4Õ�½"ñ ß7ØF Ph6�+¢DÍF�R�#t�Ö
L%N>R��•2£HÖ#mD»�"6•4Õ�½#¨5’�¶#ËDÄ[•2¥dJ�Å2¥‚Reload Dataƒ2¥dJ#ª�½+¢��DÄ5#�’�ÉF #;)g�Ø(� á1Ü6¥-Ž�Š
4ÕF "ñ ß7Ø�Å1¬";&Ìai5L"<_�5�3
#ª�½"ñ ß7ØF Ph6�+¢#t�ÖF�R��½#¨5’�¶I�DÄ[•2¥dJ

€ Store Data • [•2¥dJ&Änt[@0a!Q�§( �*I�DÄBR/•�Å)�78B�+6"Ö'{�ÉF �Ø#mD»6•4Õ�½"ñ ß7ØF Ph6�+¢DÍF�R�#t�ÖL%
N>R��•2£HÖ#mD»�"6•4Õ�½#¨5’�¶#ËDÄ[•2¥dJ�Å2¥‚Store Dataƒ2¥dJ#ª�½�¶+¢-Ž�Š4ÕF "ñ ß7Ø�ÉF 1Ü6¥5L�Ø�y*ô!Ì
5#�’�É�Å1¬";�y*ô5�3
#ª�½"ñ ß7ØF Ph6�+¢#t�ÖF�R��½#¨5’�¶I�DÄ[•2¥dJ�Å
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N²_-"Ö'{#†3A#s5�*ó*óJÂ�Å#^5��ØF !bH
/Ã+(!�DÍDÄ1Ó\»\¿�½6È-•!��©�¶+•_u�7_/!�h��ö�—�ñh9(²F 8\7•�Å+¢n¼7£
2£d$Oö@Â&Ä#^5�#©IŒ�¦5’�½+¢5ÚHÖ#^5��ØF !�''RŸ&•�Å

6.3 €Current Loop• �Ê�[	5
‚Current Loopƒ(CL)_¥h�"ýDÄ�*5�+6DÑ<Ý3C!ÒCK]‹�ÅDÑ<Ý3C!ÒCK]‹5ËG~ak3C!ÒPMSM F NCOð3C!ÒNo7 �É6œahfþF CK
]‹�Å FOCF ";P™�ç�œ5Ë"ñBˆ3C!ÒDÑ<ÝF H]_¶(d _� )$(_�G…(q _� )!¢ak(&š 2)�Å�Ö;��½ PMSM 3C!ÒNo7 "¡2ˆ�À�ÆDÑ<ÝCK
]‹�½!��É;k�ÆCK]‹DÍ�œ�Æ PI 3C!Ò&�$(�œ�Æ#‹_¥F f’@U=$f�9½&óN`1¬�Å

CL _¥h�"ý-Ž#¤C¢&Ì!®!¢1¬�À�Æ`„!¢�ÅJÈ�œ�Æ`„!¢�•X�_/!�5�3
"Ö'{�½!��É"¡#Ç[=K3 PI 3C!Ò&�#^5�5’1ÜfœF 3C!ÒCK
]‹#^5��ÅJÈ�(�Æ`„!¢5Ë_/!–5�3
"Ö'{�½5ÚHÖ[=K3!–F PI 3C!Ò&�d _�$( q _�#^5��Å1Ü6¥ PI 3C!Ò&�-Ôak`™5Ë'–�*DÑ6Ö#^
5��Ä.0DÄ6œ(Ã+67£�Ø$(DÑ<ÝCK]‹#^5�[=K3/3!–F �Å

‚Current Loopƒ_¥h�"ý#‹3l�7F .0DÄ5�+69½.«�Ë

€ Basic9½.« • +•�*&ÄDÑ6Ö3C!ÒC¢[V5UfþNkj(�©]OF DÄ1Ó�½.Ö@d.–[J��DÄ;�9½.«�Å&Ä;�9½.«�§5|fœ_/!�#^5��Å
MCAT -•!�.±4j+¢�¶7Õ3
DÑ6Ö�ª.0DÄ#^5�Q†"D�ÌK3 CL F 1Ü6¥_/!�#^5��Å+•.0_u�7#^5�F "ñ ß7Ø-Â6¥eÐ/
�½X�
HÖBR/•�Ö#†[—(&š 7)�Å

€ Expert9½.« • DÄ1Ó#‹�•[[eŠ$(Q†DÍN²_-CL �ÉF 1Ü6¥_/!�#^5�"ñ ß7Ø�½)� &š 8 �É1ÜHÖ�Å�â5Ë�½+•_u�7"ñ ß7Ø_w
Wè[ZO
fœY�&ÄDÑ6Ö3C!ÒC¢[V5Ufþ!�6¥�œ+6F �¯�¶G•[b�Å

�m 7. €Current Loop• �Ê�[	5  ‚ Basic ��
T
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�m 8. €Current Loop• �Ê�[	5  ‚ Expert ��
T

X� 2 5ÚHÖ�"DÑ<ÝCK]‹_/!�#^5�#f!�B�C¢"ñ�é�ÄK�Y�[•5ª�Ä=%#f!ÌF K3<q�•#f&Ä Basic9½.«�§F #‹[[eŠ/ÃBR/•F !³X��Å

�V 2. €Current Loop• �Ê�[	5�¥
{�Æ

�•
”���ë �†�Ê 
ª
ü ���'�t�È
��9
Ø�Ï
P�¨ Basic ��
T�/�¥	V�`�Ù
�Ÿ

Sample Time [
ð ] CL �•�"
H�W �È
@PI 	e�Å��


,�Ä�€�Ê��

�‚	V�`�Ù

F0 [Hz] �È
@�Ì
^�{	z �È
@PI 	e�Å��


,�Ä�€�Ê��

�‚	V�`�Ù

�2 [-] �È
@�Ì
^
š�h�"
” �È
@PI 	e�Å��


,�Ä�€�Ê��

�‚	V�`�Ù

Output limit [%] �È
@PI 	e�Å���¥�K�Å �‚	V�`�Ù

6.3.1 �‚�]�¥�È
@�í
^
!�Â
��DÄ�ÀIiL�''F PI 3C!Ò&�$(#‹_¥F f’@U=$f�9½&ó(&š 2)�¶!–CL(¶Ii�©#¨F DÑ<Ý3C!Ò&z]‹No7 �Å
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MCAT -•!�_žDÄ�*_u�ÀIi_¥2…5U7ä�½_u0«$�FÜ[•-•!�4Ë2•�ÀIiL�''F PI 3C!Ò&��½�û#‹��DÄ#‹_¥F f’@U=$f�9½&ó�Å;�
(²_t3l�7(¶Ii#sDÑ<Ý&z]‹Y�;Þ4Ë2•F #‹DÄ9½.«�½"¡2ˆ�©#¨F 5�3
L�''X�HÖ.þ.«�½[“#^Y] X� 3 �Å

�V 3. �È
@�í
^
!�Â��
T�K�1

	e�Å�í
^	V�¨��
T 	V�¨�¥
!�Â

PI 	e�Å�� �i�› /�¾�B	Ë�˜


,�Ä�h�"��	v �
�¸ /�‚�
�¸


”	�	Ë�˜
ª
ü FIX �„ FLOAT ��
Ø

�ÿ
X� 3 �É1ÜHÖF 1Ü6¥[ZO
`™+¢DÍhz/¹"ý+°.œ#m�V#ô7Õ3
DÑ6Ö3C!Ò#^OŸ.0DÄ5U7äh +6
�å�Å

6.3.2 �È
@�Ì
^�•
”�9
Ø
DÑ<ÝCK]‹�ÉF PI 3C!Ò&�#^5�5Ë��DÄ7�@U`éO
(PP)5U<q[=K3F �Å7�@U`éO
5U<q_lDÄ#ii$3C!ÒL—N{C¢[V�½+¢L—N{F e‰CK
�¼_/!™5�7�@UI—O
!Ìh +6F �éO
�Å#­e‰CKL—N{_lDÄPP5U<qP™(»��L—N{2¥h 6»�•#s3C5U.«_lWè�Å

&š 9 �É5ÚHÖF K�"²DÑ<Ý3C!Òe‰CKDÄ�*3D+˜PI 3C!Ò&�#^5�[=K3<ÝI§�Å

�L�U�H�D�O

�L�U�H�D�O

�L�U�H�T�B�=�& �X�U�H�T

�3�,66$Å(÷i…CH@�hó �5�/GÄ`~

�L�U�H�T

�7�H�O

�m 9. �e�Ä�¥�È
@	e�Å�Ì
^

�ã[Z7l�Æ6
_¶e‰CK"¡#Ç�œeÒL—N{RL 9½''$( PI 3C!Ò&��Ë

�©
T  1.

�©
T  2.

!��É�½ L X�HÖ+6*ìDÑ0»�½R X�HÖ+6*ìDÑe×�Å#‹�•7Õ3
�•�§!�.«3D+˜!–2e6
2e5K'{�ÉF e‰CK�¼_®!™5��Ë

�©
T  3.

�â5Ë�½PI 3C!Ò&�&Äe‰CK�¼_®!™5��É.±!��"f’@U�½��-KI_I/KP_I �éO
F $��€#mD»4Õ#t�ÅCK]‹F _uIiWéD»B�/�(:(Ã�"L—N{
_c!N�½!k+«�">ø&ÄF e‰CK-Â+Y�Å&|;��½/ah�X� � PI 3C!Ò&�F f’@U�Å_u#‹�•_¶_c&Ä!éi$]‹/ �É.±!��œ�Æf’@U=$f�9½&ó
7�_Z!Ì;�FŠF �½[•9½&ó!�6¥�•�§�¼_®!™5��Ë

�©
T  4.
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`?�ä�½!éi$]‹/ �É-Âf’@U=$f�9½&óF DÑ<ÝCK]‹�¼_®!™5��Ö�Ë

�©
T  5.

=$#We‰CK�ÉF f’@U�¹JÈ12h��¦Jå.« 5�º#ª�½#‹�•7Õ3
�•�§!�.«+¢e‰CKB�/�(¶h�.«�ª7£!b�(eÒL—N{F B�/�(¶h�.«_wWè
;p_��½7�[Z[= PI 3C!Ò&��Ë

�©
T  6.

!��É�½�¹ 0 5Ëe‰CKL—N{F Q†@Òh-C#(CK]‹-Â+Y)�½�¯ 5ËCK]‹X�!kL—5��Å&|;��½#‹�•'–�*�¹JÈ 12h��¦Jå.« 6�º�½2¥�•�§!�
.«[=K3 PI 3C!Ò&�F ;p�'(:Ff$(I‹!¢(:Ff�Ë

�©
T  7.

�©
T  8.

�¹JÈ 12h��¦Jå.« 7�ÄJÈ 12h��¦Jå.« 8�º3k_Œ�"_zN‰5’'{�ÉF PI 3C!Ò&�[Z[=�Å+•�*IW4ÿ'{�½X�_Z.«�¹JÈ 12h��¦Jå.«
7�ÄJÈ 12h��¦Jå.« 8�º+¢#mD»�•�§#t"²�Ë

�©
T  9.

�©
T  10.

!��É�½ TS 5ËDÑ<ÝCK]‹F ac7Ó$�6»�Å

#‹[EDÄ1Ó&Ä�.�©/
$iF 0a!Q�§BˆJg+6�å;p�'!¢ak$(I‹!¢!¢akF PI 3C!Ò&��½_uIi+:CL�¹JÈ 11h��¦Jå.« 1�ºIŒ�Ö.�Wè PI
3C!Ò&��Å#‚�œIiL�''F PI 3C!Ò&�+:CL.þ.«�Ö_®.î.þ.«�½#‹_¶_c+¢�¹JÈ 11h��¦Jå.« 1�º#t2þ�ÖIW4ÿ'{7�+:CL�½)��§1Ü
HÖ�Ë

�©
T  11.

!��É�½ u(k)�Ö3C!Ò&�_/!–�½e(k)�Ö3C!Ò&�_/!�[‹-Š�}#“�½ CC1$( CC2�Ö��DÄ8K.þ<q[=K3/3!–F 3C!Ò&�L—5��Ë

�©
T  12.

�©
T  13.

#‹�•��DÄ#ª#­:Ã2e<q+¢f’@U=$f��¼_®!™5��¹JÈ 11h��¦Jå.« 4�º)#t2þ�Ö Z '{�Å@Ò#ª�½#‹_¶_c�•�§!�.«[=K3_®.î.þ.«F 
PI 3C!Ò&�F IW4ÿ+:CL�Ë�Ë
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�©
T  14.

/$5ª5Ú�½�¹JÈ 13h��¦Jå.« 14�º5Ë IIR +:CL�ÉK�"².þ.«F �œeÒ-•B�<�5K�ê_¶>€<~&��Å&|;��½f’@U=$f�9½&ó&Ä+:eá�¦ á
.ï�"�ê_¶>€<~&��½.�>m_/!�$��€�Å_u7Ó#‹�•"<(ÃCK]‹(:Ff�½+:CL6•jtF -Â+Y�Å

7Õ3
PI 3C!Ò&�+:CL�½&ÄacDÄ=
@U5�3
X�HÖ<q5’�½.0��DÄ3C!Ò&�-Ôak�¹JÈ12h��¦Jå.« 9�ÄJÈ 12h��¦Jå.« 10�º1²�¹JÈ
12h��¦Jå.« 12�ÄJÈ 13h��¦Jå.« 12�º  �Å+6@UK36Ë.�#Œ�ÉF IW4ÿPI 3C!Ò&�+:CLfœY�acDÄ+67£5U<q7���1Ü6¥�}#“�y2•&Ä
<-1, 1)F RŸ&•!!�Å [3 ]�Ä[4 ]�É[‚Nb�gNi�"F”.0 PI 3C!Ò&�F #^5�+67£�Å

6.3.3 �©�¿�•
”
6È-•!�+¢��DÄ�j(²`„5#�’[—#rF h +6�å5�3
Q†"D(� á1Ü6¥#^5�"ñ ß7Ø�ÅDÄ1Ó#‹�•7Õ3
_¥+6F 5�+69½.«�—0«[[eŠY�N²
_-F #^5�"ñ ß7Ø�½)� X� 2 �É1ÜHÖ�Å h�fþ�¦6¥ 4 �ÆDÄ1Ó2¥dJ�½!�";P™)��§�Ë

€ Calculate • [•2¥dJ&Änt[@0a!Q�§( �*I�DÄBR/•�Å#†Y�6•4Õ_/!�F 7l�ÆCK]‹#^5��½+Í�¶Jg#�#ËDÄ[•2¥dJ�½.��°"ñ
 ß7ØF Ph6�+¢DÍF�R�#t�ÖL%N>R��½�•2£HÖ#mD»�"6•4Õ�Å2¥‚Calculateƒ2¥dJ�¶7Õ3
DÑ<ÝCK]‹#^5�[=K3 +«R��É3k_Œ
F 5U<qai5L[=K31Ü6¥PI 3C!Ò&�#^5��Å

€ Update FRM • [•2¥dJ&Änt[@0a!Q�§( �*#ËDÄBR/•�Å2¥[•2¥dJ#ª�½+¢��DÄ_/!–"Ö'{�É5ÚHÖF 5�3
6•5L,è!�J‹F .0
DÄPI 3C!Ò&�#^5��Å

€ Reload Data • [•2¥dJ&Änt[@0a!Q�§( �*I�DÄBR/•�Å#†Y�6•4Õ_/!�F 7l�ÆCK]‹#^5��½+Í�¶Jg#�#ËDÄ[•2¥dJ�½.��°
"ñ ß7ØF Ph6�+¢DÍF�R�#t�ÖL%N>R��½�•2£HÖ#mD»�"6•4Õ�Å2¥‚Reload Dataƒ2¥dJ#ª�½+¢��DÄ5#�’�ÉF #;)g�Øai5L
!5!�1Ü6¥-Ž�Š4ÕF "ñ ß7Ø�Å1¬";&Ìai5L"<_�5�3
#ª�½"ñ ß7ØF Ph6�+¢#t&z!ÌF�R��½#¨5’�¶I�DÄ[•2¥dJ�Å

€ Store Data • [•2¥dJ&Änt[@0a!Q�§( �*I�DÄBR/•�Å#†Y�6•4Õ_/!�F 7l�ÆCK]‹#^5��½+Í�¶Jg#�#ËDÄ[•2¥dJ�½.��°"ñ
 ß7ØF Ph6�+¢DÍF�R�#t�ÖL%N>R��½�•2£HÖ#mD»�"6•4Õ�Å2¥‚Store Dataƒ2¥dJ#ª�½�¶+¢-Ž�Š4ÕF "ñ ß7Ø�ÉF 1Ü6¥5L
�Ø�y*ô!Ì5#�’�É�Å1¬";�y*ô5�3
#ª�½"ñ ß7ØF Ph6�+¢#t�ÖF�R��½#¨5’�¶I�DÄ[•2¥dJ�Å

N²_-"Ö'{#†3A#s5�*ó*óJÂ�Å#^5��ØF !bH
/Ã+(!�DÍDÄ1Ó\»\¿�½6È-•!��©�¶+•_u�7_/!�h��ö�—�ñh9(²F 8\7•�Å+¢n¼7£
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6.4 €Speed Loop• �Ê�[	5
‚Speed Loopƒ(SL)_¥h�"ýDÄ�*_».B3C!ÒCK]‹#^5�5�+6�Å_».B3C!ÒCK]‹5ËPMSM G~ak3C!ÒF NCOð3C!ÒNo7 �ÉF �œ�Æ(²
`„CK]‹�Å_».BCK]‹"¡2ˆ�œ�Æ PI 3C!Ò&��½�•#ff’@U=$f�9½&ó1²ramp!™5�Jå#‹_¥9½&ó�Å

SL _¥h�"ýQ†"D!®!¢1¬�À�Æ`„!¢�ÅJÈ�œ�Æ`„!¢�•X�_/!�5�3
"Ö'{�½!��É"¡#Ç[=K3 PI 3C!Ò&�#^5�5’1ÜfœF CK]‹/ÃP™2£7£
#^5��ÅJÈ�(�Æ`„!¢5Ë_/!–5�3
"Ö'{�½5ÚHÖ[=K3!–F _».B3C!Ò&�#^5��Å PI 3C!Ò&�-Ôak'–�*DÑ6Ö#^5��Ä.0DÄ6œ(Ã+67£�Ø
$(_».BCK]‹#^5�[=K3/3!–�Å

‚Speed Loopƒ_¥h�"ý�É3l�7F #^5�5�+69½.«6¥)��§�ÀIi�Ë

€ Basic9½.« • +•�*&ÄDÑ6Ö3C!ÒC¢[V5UfþNkj(�©]OF DÄ1Ó�½.Ö@d.–[J��DÄ;�9½.«�Å&Ä;�9½.«�§5|fœ_/!�#^5��Å
MCAT -•!�.±4j+¢�¶7Õ3
DÑ6Ö�ª.0DÄ#^5�Q†"D�ÌK3 SL F 1Ü6¥_/!�#^5��Å  +•.0_u�7#^5�F "ñ ß7Ø-Â6¥eÐ/
�½X�
HÖBR/•�Ö#†[—�½)�&š 10 �É1ÜHÖ�Å

€ Expert9½.« • DÄ1Ó#‹�•[[eŠ$(Q†DÍN²_-SL _¥h�"ýF 1Ü6¥_/!�#^5�"ñ ß7Ø�½)� &š 11 �É1ÜHÖ�Å�â5Ë�½+•_u�7"ñ ß
7Ø_wWè[ZO
fœY�&ÄDÑ6Ö3C!ÒC¢[V5Ufþ!�6¥�œ+6F �¯�¶G•[b�Å
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�m 10. €Speed Loop• �Ê�[	5  ‚ Basic ��
T


ë�_�Ø�M PMSM �¥ MCAT �ý	�

�¨�¿�Ø�M�¥�H�]�„�È�� (PMSM)�¥�È��	e�Å�‹�¨�•
”�œ�ç (MCAT)�ý	� , Rev 1, 01/2013
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�m 11. €Speed Loop• �Ê�[	5  ‚ Expert ��
T

X� 4 5ÚHÖ�"_».BCK]‹_/!�#^5�#f!�B�C¢"ñ�é�ÄK�Y�[•5ª�Ä=%#f!ÌF K3<q�•#f&Ä Basic9½.«�§F #‹[[eŠ/ÃBR/•F !³X��Å

�V 4. €Speed Loop• �Ê�[	5�¥
{�Æ

�•
”���ë �†�Ê 
ª
ü ���'�t�È
��9
Ø�Ï
P�¨ Basic ��
T�/�¥	V�`�Ù
�Ÿ

Sample time [sec] CL �•�"
H�W �È
@PI 	e�Å��


,�Ä�€�Ê��

�‚	V�`�Ù

F0 [Hz] �È
@�Ì
^�{	z �È
@PI 	e�Å��


,�Ä�€�Ê��

�‚	V�`�Ù

�2 [-] �È
@�Ì
^
š�h�"
” �È
@PI 	e�Å��


,�Ä�€�Ê��

�‚	V�`�Ù

Inc Up [rpm/sec] �ô	��9
��¾�9�¥
Î�� Ramp �f
” �‚	V�`�Ù

Inc Down [rpm/sec] �ô	��9
��¾�h�¥
Î�� Ramp �f
” �‚	V�`�Ù

Filter points [points #] �Á�î�Ü	(
r�o���"�'�ñ

”

�‚	V�`�Ù

Upper Limit [A] 
î�³�È
@�¥
��K �‚	V�`�Ù

Lower limit [A] 
î�³�È
@�¥�/�K �‚	V�`�Ù


ë�_�Ø�M PMSM �¥ MCAT �ý	�

�¨�¿�Ø�M�¥�H�]�„�È�� (PMSM)�¥�È��	e�Å�‹�¨�•
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6.4.1 �‚�]�¥
Î���Ì
^
!�Â
��DÄ�ÀIiL�''F PI 3C!Ò&�$(#‹_¥9½&ó(f’@U=$f�9½&ó1²ramp!™5��½#^Y]&š 2)�¶!–CL(¶Ii�©#¨F _».B3C!ÒCK]‹No7 �Å

MCAT -•!�"¡2ˆ�"�¦_Œ1Ü6¥_¥h��½�û+Í5Ë[•�½+�4Ë2•�ÀIiL�''F PI 3C!Ò&��½.� Ý[TDÄ1Ó&Ä_».B!éi$]‹/ �É��DÄ�©#¨
F 5U<q�½#�#‹_¥F f’@U=$f�9½&ó1²ramp!™5��Å;�(²�½[•-•!�_t3l�7#s_».BCK]‹_¥h�"ý4Ë2•1ÜfœF (¶Ii9½.«�½"¡2ˆ�©
#¨F 5�3
L�''X�HÖ<q�½[“#^Y] X� 5 �Å

�V 5. 
Î���Ì
^
!�Â��
T�K�1

	e�Å�Ì
^	V�¨��
T 	V�¨�¥
!�Â

PI 	e�Å�� �i�› /�¾�B	Ë�˜


,�Ä�h�"��	v �
�¸ /�‚�
�¸

Ramp �f
” �
�¸ /�‚�
�¸

Ramp �f
” �ç�Ä���œ�Ä��
Ø

�ÿ
X� 5 �É1ÜHÖF 1Ü6¥[ZO
`™+¢DÍhz/¹"ý+°.œ#m�V#ô7Õ3
DÑ6Ö3C!Ò#^OŸ.0DÄ5U7äh +6
�å�Å

6.4.2 
Î���Ì
^�•
”�9
Ø
#¨7Ó�½#‹�•��DÄ7�@U`éO
5U<q7�[=K31Ü6¥_».B3C!ÒCK]‹F #^5��Å&š 12 �É5ÚHÖF K�"²_».B3C!Òe‰CKDÄ�*3D+˜_».B3C!Ò
CK]‹F 1Ü6¥9½&óF #^5��Å

�ö�U�H�D�O�ö�U�H�T�B�=�& �L�T�B�U�H�D�O

�3�,66$Å(÷i…CH@�hó GÄ9É

�ö�U�H�T

8+)ð

�ö�U�H�T

�ö�U�H�D�O

�7�P�H�F

�,�Q�F�'�H�F

�m 12. �e�Ä�¥
Î��	e�Å�Ì
^

&Ä(Ã(¶5�0a!Q�§�½RL DÑ]‹F DÑ;°5’e•-Ô5� Tel ;pDÑ6ÖF 6Ö8L5’e•-Ô5�TmecY�+«/3(¶�Å_�+«F Tel Y�;ÞDÑ<Ý3C!ÒCK]‹
�•_�jtF ac7Óh-C#_lWè�½&|;��½_uIiCK]‹IŒ�Ö/‡_»CK]‹�ÅF”;p�ç�§�½5’e•-Ôak_�(ÃF _».BCK]‹P™(»&Äac7Óh-C#_��ê
F 0þ_»3C!ÒCK]‹�É_lWè�Å_uIi5U<q�ÖDÄ1Ó3l�7�"]O(»F 5’e•7�3C!Ò�À�Æ_».B7Ó6È�çe•F DÑ<Ý�Å'–�*_uIi�'+:�½�j_»
.BCK]‹F Yn.B7�F§�½#‹+¢DÑ<ÝCK]‹F �øDÄYb�Ö_�G…(:Ff�Å

_».BCK]‹DÍ PI 3C!Ò&�e‰#¤�½_u#‹�•+:CLf’IÏ/•[‹-ŠF _».B3C!Ò�Å�ã[Z�œ�Æ_¶DÄe‰CK"¡#Ç�œeÒL—N{$(PI 3C!Ò&��Ë

�©
T  15.

�©
T  16.
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!��É�½ K
T

�•X�_�G…-Ô5��½J �•X�_�"D0‹ak�½ B �•X�e×+ØL—5��Å`?�ä�½#‹�•7Õ3
�•�§!�.«3D+˜!–2e6
2e5K'{�ÉF _».Be‰
CK�¼_®!™5��Ë

�©
T  17.

�ªDÑ<ÝCK]‹#^5�[=K3�¹ DÑ<ÝCK]‹#^5�[=K3 �º�É1Ü_ŒF 5U<q�œ7Ó�½_».BPI 3C!Ò&�+¢&Äe‰CK�¼_®!™5��É.±!��œ�Æf’@U�Å
#‹�•&Ä��DÄ�•�§�¼_®!™5�F _».B!éi$]‹/ �É.±!��œ�Æf’@U=$f�9½&ó7�X� �f’@U�Ë

�©
T  18.

`?�ä�½!éi$]‹/ �É-Âf’@U=$f�9½&óF _».BCK]‹�¼_®!™5��Ö�Ë

�©
T  19.

@Ò#ª�½#‹�•��DÄ�•�§!�.«3D+˜!– PI 3C!Ò&�F ;p�'(:Ff$(I‹!¢(:Ff�•#ff’@U=$f�9½&óF #^5��Ë

�©
T  20.

�©
T  21.

!��É�½ TS 5Ë_».Be‰CKF ac7Ó$�6»�½�¹0 5Ëe‰CKL—N{F Q†@Òh-C#�¹CK]‹-Â+Y�º�½�¯ 5Ë_».BCK]‹X�!kL—5��ÅJÈ17 h��¦Jå
.« 20�ÄJÈ 17 h��¦Jå.« 21+•.0F L—5�X�HÖ.�WèL�''F PI 3C!Ò&��½_®.îL�''F PI 3C!Ò&���DÄCC1$( CC2-Ô5��Ë

�©
T  22.

�©
T  23.

#‹�•��DÄ#ª#­:Ã2e<q+¢f’@U=$f��¼_®!™5��¹JÈ 17 h��¦Jå.« 18�º#t2þ�Ö Z '{�Å@Ò#ª�½#‹_¶_c�•�§!�.«[=K3IW4ÿ+:5Y5�
3
�Ë

�©
T  24.

_».Bf’@U=$f�9½&óF IW4ÿ"²acDÄF 5Ë�œIiIIR .0DÄ�ÉF �œeÒ-•B�<�5K�ê_¶>€<~&�K�"².þ.«�Å

7Õ3
PI 3C!Ò&�+:5Y5U7ä�½&ÄacDÄ=
@U5�3
X�HÖ<q5’�½.0��DÄ3C!Ò&�-Ôak�¹JÈ17 h��¦Jå.« 20�ÄJÈ 17 h��¦Jå.« 21�ÄJÈ
17 h��¦Jå.« 22�ÄJÈ 17 h��¦Jå.« 23�º�Å+6@U_lK3.�#Œ�ÉF IW4ÿPI 3C!Ò&�+:5Y5U7äfœY�acDÄ+67£5U<q7���1Ü6¥�}#“�y
2•&Ä<-1, 1)F RŸ&•!!�Å [3 ]�Ä[4 ]�É[‚Nb�gNi�"F”.0 PI 3C!Ò&�F #^5�+67£�Å


ë�_�Ø�M PMSM �¥ MCAT �ý	�
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#‹�•F§!–�½Y�SS#r_».BCK]‹F -Ôak�½fœY�2£+6�œ�Æfú-Ô4ë0»F #^5� - _�"D0‹ak�Å�â5Ë�½&Ä[T(¶DÑ6Ö3C!Ò.0DÄ�É�½;�#^
5�Y��ä+(!�6ÆG•�½Y��ä&Ä_lWè_cI§�É7Õ3
\»_�_�G…#t"²O¨/‡_»#t"²�Å&Ä_uIi0a!Q�§�½#‹�•��DÄ_».B!éi$]‹/ �ÉF ramp
!™5�7�#r�•f’@U=$f�9½&ó�Å&Ä�œ+6I§.B�¦�½1Üfœ_».BF 58&ýWè�Ö#‹�•2-!Ò_�"D0‹ak�ÌK3[‹-Š+˜Q•F PI 3C!Ò&�#^5�[=
K3�©!bH
1Ü-Â7�F /
$i�Å [3 ]�Ä[4 ]�É3l�7�"6¥!� ramp!™5�F 6•(¶[‚Nb�}0��Å

6.4.3 �©�¿�•
”
6È-•!�+¢��DÄ�j(²`„5#�’�§_�F h +6�å5�3
Q†"D(� á1Ü6¥#^5�"ñ ß7Ø�ÅDÄ1Ó#‹�•7Õ3
_¥+6F #^5�5�+69½.«�—0«[[eŠ
Y�N²_-F #^5�"ñ ß7Ø�½)� X� 4 �É1ÜHÖ�Åh�fþ�¦6¥ 4 �ÆDÄ1Ó2¥dJ�½!�";P™)��§�Ë

€ Calculate • [•2¥dJ&Änt[@0a!Q�§( �*I�DÄBR/•�Å#†Y�6•4Õ_/!�F 7l�ÆCK]‹#^5��½+Í�¶Jg#�#ËDÄ[•2¥dJ�½.��°"ñ
 ß7ØF Ph6�+¢DÍF�R�#t�ÖL%N>R��½�•2£HÖ#mD»�"6•4Õ�Å2¥‚Calculateƒ2¥dJ�¶7Õ3
_».BCK]‹#^5�[=K3 +«R��É3k_Œ
F 5U<qai5L[=K31Ü6¥PI 3C!Ò&�#^5��Å

€ Update FRM • [•2¥dJ&Änt[@0a!Q�§( �*#ËDÄBR/•�Å2¥[•2¥dJ#ª�½+¢��DÄ_/!–"Ö'{�É5ÚHÖF 5�3
6•5L,è!�J‹F .0
DÄPI 3C!Ò&��Å

€ Reload Data • [•2¥dJ&Änt[@0a!Q�§( �*I�DÄBR/•�Å#†Y�6•4Õ_/!�F 7l�ÆCK]‹#^5��½+Í�¶Jg#�#ËDÄ[•2¥dJ�½.��°
"ñ ß7ØF Ph6�+¢DÍF�R�#t�ÖL%N>R��½�•2£HÖ#mD»�"6•4Õ�Å2¥‚Reload Dataƒ2¥dJ#ª�½+¢��DÄ5#�’�ÉF #;)g�Øai5L
!5!�1Ü6¥-Ž�Š4ÕF "ñ ß7Ø�Åai5L"<_�5�3
1¬";#ª�½"ñ ß7ØF Ph6�+¢#t&z!ÌF�R��½#¨5’�¶I�DÄ[•2¥dJ�Å

€ Store Data • [•2¥dJ&Änt[@0a!Q�§( �*I�DÄBR/•�Å#†Y�6•4Õ_/!�F 7l�ÆCK]‹#^5��½+Í�¶Jg#�#ËDÄ[•2¥dJ�½.��°"ñ
 ß7ØF Ph6�+¢DÍF�R�#t�ÖL%N>R��½�•2£HÖ#mD»�"6•4Õ�Å2¥‚Store Dataƒ2¥dJ#ª�½�¶+¢-Ž�Š4ÕF "ñ ß7Ø�ÉF 1Ü6¥5L
�Ø�y*ô!Ì5#�’�É�Å1¬";�y*ô5�3
#ª�½"ñ ß7ØF Ph6�+¢#t�ÖF�R��½#¨5’�¶I�DÄ[•2¥dJ�Å

N²_-"Ö'{#†3A#s5�*ó*óJÂ�Å#^5��ØF !bH
/Ã+(!�DÍDÄ1Ó\»\¿�½6È-•!��©�¶+•_u�7_/!�h�.0DÄ�—�ñh9(²F 8\7•�Å+¢n¼
7£2£d$Oö@Â&Ä#^5�#©IŒ�¦5’�½+¢5ÚHÖ#^5��ØF !�''RŸ&•�Å

6.5 €POSPE Sensors• �Ê�[	5
PMSM FOC3C!Ò5U7ä�É6œaiY�F #ii$�}#“+Í5Ë_».B$(�éO
�Å ‚POSPE Sensorsƒ(PS)_¥h�"ý( C¢_».B$(�éO
�}#“F �ÌK3
K3<q�ÅYn.B]{]ÆY^<ç&�(ATO)5ËDÄ�*SS#r5g_�#t#'&�$(N²G•&��¼0»&�+:eáYn.B�ª_».B�ØF hz/¹"ý+°_��’K3<q�Å

�ª!éfþF _¥h�"ý�œ7Ó�½ PS_¥h�"ý�û!®!¢�Ö�À�Æ`„!¢�ÅJÈ�œ�Æ`„!¢�•X�_/!�5�3
"Ö'{�½!��É"¡#Ç1ÜfœF �¼0»&�#^5��½
�•#f[=K3 ATO PI 3C!Ò&�#^5�5’1ÜfœF ATO CK]‹#^5��ÅJÈ�(�Æ`„!¢5Ë_/!–5�3
"Ö'{�½DÄ�*5ÚHÖ[=K3!–F ATO K3<q3C
!Ò#^5��Å ATO PI 3C!Ò&�-Ôak'–�*.0DÄ6œ(Ã+67£�Ø$(ATO CK]‹#^5�[=K3/3!–�Å

‚POSPE Sensorsƒ_¥h�"ý�É3l�7F .0DÄ#^5�5�+69½.«)��§1ÜHÖ�Ë

€ Basic9½.« • +•�*&ÄDÑ6Ö3C!ÒC¢[V5UfþNkj(�©]OF DÄ1Ó�½.Ö@d.–[J��DÄ;�9½.«�Å&Ä;�9½.«�§�½#†fœ_/!��¼0»&�#^
5��Å MCAT -•!�.±4j+¢�¶7Õ3
DÑ6Ö�ª.0DÄ#^5�Q†"D�ÌK3 PS_¥h�"ýF �éO
Y^<ç&�_/!�#^5��Å+•.0_u�7#^5�F "ñ
 ß7Ø-Â6¥eÐ/
�½X�HÖBR/•�Ö#†[—�½)�&š 13 �É1ÜHÖ�Å

€ Expert9½.« • DÄ1Ó#‹�•[[eŠ$(Q†DÍN²_-PS_¥h�"ýF 1Ü6¥_/!�#^5�"ñ ß7Ø�½)� &š 14 �É1ÜHÖ�Å�â5Ë�½+•_u�7"ñ ß
7Ø_wWè[ZO
fœY�&ÄDÑ6Ö3C!ÒC¢[V5Ufþ!�6¥�œ+6F �¯�¶G•[b�Å
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�m 13. €POSPE Sensors• �Ê�[	5  - Basic ��
T


ë�_�Ø�M PMSM �¥ MCAT �ý	�
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�m 14. €POSPE Sensors• �Ê�[	5  - Expert ��
T

X� 6 5ÚHÖ�"‚POSPE Sensorsƒ_¥h�"ý_/!�h�#f!�B�C¢"ñ�é�ÄK�Y�[•5ª�Ä=%#f!ÌF K3<q�•#f&Ä Basic9½.«�§F #‹[[eŠ/Ã
BR/•F !³X��Å

�V 6. €POSPE Sensors• �Ê�[	5�¥
{�Æ

�•
”���ë �†�Ê 
ª
ü ���'�t�È
��9
Ø�Ï
P�¨ Basic ��
T�/�¥	V�`�Ù
�Ÿ

Encoder [pulses] �I
’���¥
•�
�L
” ATO PI 	e�Å�� 	V�`�Ù

Resolver [-] �È���M�â���¥����
” ATO PI 	e�Å�� 	V�`�Ù

Sample Time [sec] �4�©���•�"
H�W ATO PI 	e�Å�� �‚	V�`�Ù

F0 [Hz] �4�©���{	z ATO PI 	e�Å�� �‚	V�`�Ù

�2 [-] �4�©��
š�h�"
” ATO PI 	e�Å�� �‚	V�`�Ù


ë�_�Ø�M PMSM �¥ MCAT �ý	�
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6.5.1 �‚�]�¥ POSPE �.�Ë��
!�Â
ATO K3<q!!F PI 3C!Ò&�#‹�•_¶_c.�Wè$(_®.î5U.«+:CL�Å MCAT -•!�4Ë2•_u�ÀIiL�''F PI 3C!Ò&��½.�3A#s�©#¨F 5�
3
L�''X�HÖ�Å X� 7 �É5ÚHÖ�"‚POSPE Sensorsƒ_¥h�"ý4Ë2•F #‹DÄ[ZO
9½.«�Å

�V 7. POSPE �.�Ë��
!�Â��
T�K�1
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Î���.�Ë����	v 	V�¨�¥
!�Â

PI 	e�Å�� �i�› /�¾�B	Ë�˜


”	�	Ë�˜�V
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Ø

�ÿ
X� 7 �É1ÜHÖF 1Ü6¥[ZO
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DÑ6Ö3C!Ò#^OŸ.0DÄ5U7äh +6
�å�Å
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�Ê�Â�¥
Î��

	7�Ì���î �‚	V�`�Ù
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