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¹Ï¤@ ª½¬yµL¨ê°¨¹FÅX°Ê¨t²Î±±¨î¬[ºc¤è¶ô¹Ï  

 

¾¹¿é¥XPWM ±±¨î«H¸¹¡A¦¹¥~¡A¨Ã§Q¥Î DSP¤¤¤º«ØªºÃþ
¤ñ/¼Æ¦ìÂà´«¼Ò²Õ¡A·P´ú¥ÑÅÜÀW¾¹¦^±Â¤§°¨¹F¹q¬y«H¸¹¡A
¥H¤Î§Q¥Î¤º«Ø¤§­p¼Æ¼Ò²Õ¡A­p¼Æ¥Ñ°¨¹F¥~¥[¤§±ÛÂà½s½X
¾¹(Encoder)¦^±Â¤§¯ßªi«H¸¹¡A­pºâ°¨¹FÂà¶b¨¤«×¡A¨ÃÂÇ
¥H­pºâ³t«×¡C¥B§Q¥ÎDSP¤¤ªº¤@¯ë¥Î³~¿é¤J/¿é¥X±µ¸}¡A
±µ¦¬±ÛÂà½s½X¾¹¿é¥X¤§ºÏ·¥¦ì¸m¤T¬Û¤ÀÂ÷«H¸¹¡A¥H¨M©w
¿EºÏ¤§½u°é¡C°¨¹F¹BÂà¾Þ§@®É¡A¾ãÅé¥þ³¡ªº±±¨î§¡¥Ñ
DSPªº³nÅé§¹¦ ¡̈A¦Ü©ó DSP³nÅéªº³]­p¡Ä Ã¤£»Ý­n¥Ñ¾Ç
¥Í¼¶¼gC µ{¦¡©Î²Õ¦X»y¨¥¡A¦Ó¬O§Q¥Î¤@­Ó§Y®É±±¨î³nÅé
VisSim¨Ó§¹¦¨¡C  

¥»¨t²Î¤¤¤§¼ÒÀÀµ{¦¡»P¹êÅç±±¨îµ{¦¡ªº¼¶¼g§¡©ó
VisSim ¼ÒÀÀ³nÅé¤§¤¤§¹¦¨¡A¥Ñ©ó VisSim ³nÅé¤º«Ø³\¦h
TI F2407 DSPªº±±¨î¤è¶ô¡A¥iÂÇ¥Ñ¹Ï§Î¤Æªº¾Þ§@¤¶­±¡A
±N¦U­Ó¼Ò²Õ¤©³sµ²¡A¨Ã§Q¥Î¨ä°ò¥»¼Æ¾Ç¹Bºâ¤è¶ô³]­pµ{
¦¡¡Aµ{¦¡³]­p§¹¦¨«á¡A¦A§Q¥Î¨ä³nÅéªº½sÄ¶¥\¯à¡Aª½±µ
±N¹Ï§Î¤Æªº¤è¶ôµ{¦¡¡A½sÄ¶¬°DSP²Õ¦X»y¨¥¡A³z¹L JTAG
¤¶­±¥ß§Y¤U¸ü¦ÜDSP¤¤¡A¥ß§YÅX°Ê°õ¦æ¡C¦¹¥~¡A¹B¥Î¨ä
³nÅé»PDSPªº½u¤W§Y®É³q°T¥\¯à¡A¥i§Y®É±N±±¨î°Ñ¼Æ¶Ç
°e¦Ü DSP¡ADSP¥ç¥i±N¥Ø«eªº¾Þ§@ª¬ºA¶Ç¦^³nÅé§Y®ÉÅã
¥Ü¡C¬O¬G¡AÂÇ¥Ñ¦¹¤@Âù¦V¤¬°Ê¼Ò¦¡ªº¾Ç²ß¨t²Î¡A¾Ç¥Í¥i
§ó²`¤J¦a¾Ç²ß¨ì±±¨î°Ñ¼Æ¹ï©ó¾ãÅé¨t²Î¼vÅTªº±¡ªp¡A´£
°ª¾Ç²ß®ÄªG¡C¦Ó¾Ç¥Í¥ç¥i»´©ö¦a±N¼ÒÀÀ¦¨¥\¤§¼ÒÀÀµ{
¦¡¡A¸g¹LÂ²³æªº¤è¶ô´À´«¡Aª½±µÂà´«¬°¹ê»Ú±±¨îµ{¦¡¡A
¹ï©ó¾Ç¥Í¨t²Î¤Æ³]­pªº·§©À°ö¾i¦³«Ü¤jªºÀ°§U¡C  

 
¤G.ª½¬yµL¨ê°¨¹F¼Æ¾Ç¼Ò«¬ªº«Ø¥ß 

¬°«Ø¥ßª½¬yµL¨ê°¨¹F±±¨î¼ÒÀÀµ{¦¡¡A­º¥ý¥²¶·«Øºc
µL¨ê°¨¹F¼Æ¾Ç¼Ò«¬¡AÂÇ¥H³]­p¥XµL¨ê°¨¹F¼ÒÀÀ¤è¶ô¡C 

¤@­Óªí­±ÂHµÛ¦¡(surface-mounted)ª½¬yµL¨ê°¨¹F¡A¥Ñ
©ó¨ä½u°é¹q·PªºÅÜ¤Æ¶q¬°©w­È¡A¥B°¨¹F¤T¬Û¹q¬y©M¬°
¹s¡A¬G¨ä¼Æ¾Ç¼Ò¦¡¥i¼g¬°¡G 
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¦¡¤¤  
p¡G¬°·L¤À¹Bºâ¤l¡C 
ia¡Bib¡Bic¡G¬°°¨¹F a¡Bb¡Bc ¤T¬Û½u°é¹q¬y¡C 
L¡G¬°°¨¹F½u°é¦Û·P¡C 

M¡G¬°°¨¹F½u°é¤¬·P¡C 
va¡Bvb¡Bvc¡G¬°°¨¹F a¡Bb¡Bc ¤T¬Û½u°é¹qÀ£¡C 
R¡G¬°°¨¹F½u°é¹qªý¡C 
ψ(θ)¡G¬°¦U¬Û½u°é¤§±è§Î¤Ï¹q¶Õ«Y¼Æ¡C 
ωe¡G¬°°¨¹FÂà¶b¹q®ð¨¤³t«× 
 
¥Ñ©óµL¨êª½¬y°¨¹FªºÅX°Ê¤è¦¡¬°®Ú¾ÚºÏ·¥¦ì¸m¡A¨C

¦¸¿EºÏ¨â¬Û½u°é¡A¨ä¿EºÏªº®É¾÷¬°¦b¬Y¤@©T©wÂà³t¤U¡A
·í¬Y¬Û½u°éªº±è§Îªi¤Ï¹q¶Õ¬°¥¿ªº·¥­È®É¡Aµ¹¤©¥¿¦V¹q
¬y¿EºÏ¡A¦Ó©ó¥t¤@¬Û½u°éµo¥Í­tªº¤Ï¹q¶Õ·¥­È®É¡Aµ¹¤©
­t¦Vªº¹q¬y¡A¨Ò¦p¡A a ¬Û¬°¥¿¦V¹q¬y¡Ab ¬Û¬°­t¬Û¹q¬y¡A
i=ia=-ib¡Aic=0¡A¦]¦¹¨ä¹qºÏÂà¯x¥i¼g¬° [4]¡G 
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¨ä¤¤¡Aω¬°°¨¹FÂà¶b³t«×¡A  ψm ¬°¤Ï¹q¶Õ«Y¼Æ·¥¤j
­È¡Ai ¬°°¨¹F½u°é¹q¬y¡APole ¬°°¨¹F·¥¼Æ¡C 

¦ÓÂà¯x°ÊºA¤èµ{¦¡¥iªí¥Ü¬°  

( )ωω BTT
J

p Le −−=
1  (3) 

¨ä¤¤¡ATe ¬°°¨¹F¿é¥XÂà¯x¡ATL ¬°­t¸üÂà¯x¡A J ¬°Âà¶bºD
¶q¡AB ¬°ÂHº¢¿iÀ¿«Y¼Æ 

 
¤T.ª½¬yµL¨ê°¨¹F¼ÒÀÀµ{¦¡«Øºc 

1.ª½¬yµL¨ê°¨¹F¼ÒÀÀ 
®Ú¾Ú¤W­z¤§ª½¬yµL¨ê°¨¹F¼Æ¾Ç¼Ò«¬¡A¥i«Øºc¨ä°¨¹F

¼ÒÀÀµ{¦¡¤è¶ô¹Ï¡A¦p¹Ï¤G©Ò¥Ü¡C¨ä¤¤”Phase current”¤è¶ô
¬°(1)¦¡ªº¼ÒÀÀ¡A”EMF” ¤è¶ô«h¥Î©ó­pºâ°¨¹F±è§Î¤Ï¹q
¶Õ¡A”Electrical torque”»P”Torque dynamics”¤è¶ô«h¤À§O­p
ºâ(2)¦¡¹qºÏÂà¯x¥H¤Î (3)¦¡Âà¯x°ÊºA¤èµ{¦¡¡C  

 

0

ThetaEPole/2

FluxC

EMF_C

   EMF
Phase C   

EMF_C

EMF_B

FluxB

EMF_B

   EMF
Phase B   

Theta1/S

WrTorque Dy namics Te
TL

TeElectrical Torque

ThetaE

ThetaE

FluxA

EMF_A

    EMF
Phase A   ThetaE

Vc
IcC Phase Current  

IbB Phase Current  

IaA Phase Current  

Vb
EMF_A

Va

 

¹Ï¤G ª½¬yµL¨ê°¨¹F¼ÒÀÀµ{¦¡¤è¶ô¹Ï 

 

2.ºÏ·¥¦ì¸m·P´ú¤¸¥ó¼ÒÀÀ 
ª½¬yµL¨ê°¨¹Fªº½u°é´«¦V¶·§Q¥Î°¨¹FÂà¶b¦ì¸m·P

´ú¤¸¥ó¥[¥H°»´ú¡A¬G¼ÒÀÀµ{¦¡¤¤¶·³]­p¤@­ÓºÏ·¥¦ì¸m·P
´ú¤¸¥ó¤è¶ô¡A¥H²£¥Í¤T­Ó©¼¦¹¬Û®t120°ªººÏ·¥¦ì¸m¤èªi
«H¸¹¡A¦p¹Ï¤T©Ò¥Ü¡C«H¸¹ªº²£¥Í¤D¬O±N°¨¹F¹q®ð¨¤«×¿é
¤J¤T­Ó©¼¦¹¬Û®t120°ªº¥¿©¶¨ç¼Æ¡A¦AÂÇ¥Ñ·¥©Ê§PÂ_¦Ó²£
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¥Í¤èªiªºÅÞ¿è«H¸¹¡C¨ä¿é¥X«H¸¹¦p¹Ï¥|©Ò¥Ü¡C 

pi*5/6
+
- sin sign +

+1 0.5

0.51
+
+

signsin
+
+pi/2

pi/6
+
- sin sign +

+1 0.5

ThetaE

ThetaE

ThetaE

Hall_U

Hall_V

Hall_W
 

¹Ï¤T ºÏ·¥¦ì¸m·P´ú¤¸¥ó¼ÒÀÀ¤è¶ô¹Ï 

 

 
¹Ï¥| ºÏ·¥¦ì¸m·P´ú¾¹¿é¥Xªi§Î 

 
3.ÅÜÀW¾¹¼ÒÀÀ 

¬°¯à¥¿½T¼ÒÀÀª½¬yµL¨ê°¨¹Fªº©ó¹ê»Ú¨t²Î¹B§@ªº
°ÊºA¦æ¬°¡A¬G¥²¶·¼ÒÀÀÅÜÀW¾¹©ó¦U­Ó¤£¦P¶}Ãöª¬ºA®Éªº
¼ÈºA¹qÀ£¿é¥X­È¡A¥H¨Ïª½¬yµL¨ê°¨¹F¼ÒÀÀ¤è¶ô²£¥Í¥¿½T
ªº¬ÛÃö°ÊºAªi§Î¡C¹Ï¤­¬°ª½¬yµL¨ê°¨¹FÅÜÀW¾¹¼ÒÀÀ¤è¶ô
¹Ï¡A¨äµ{¦¡ªº³]­p­ì«h¤D¬O®Ú¾ÚµL¨êª½¬y°¨¹FªºÅX°Ê¼Ò
¦¡¥[¥H³]­p¡A¥Ñ©ó°¨¹F¥¿Âà»P¤ÏÂà¾Þ§@ªº¤£¦P¦b©ó´«¬Û
¶¶§ÇªºÅÜ¤Æ¡A¬Gµ{¦¡­º¥ý§PÂ_¹qÀ£¿é¤J©R¥Oªº·¥©Ê¡A­Y
¬°­t­È¡A«h±N¿é¤J¤§ºÏ·¥¦ì¸m«H¸¹¤©¥H¤Ï¦V¡CµM«á±N¤T
¬ÛºÏ·¥¦ì¸m«H¸¹¤©¥H½s½X¡CÅÜÀW¾¹¤¤ªºPWM ²£¥Í¹q¸ô
¤D¬O§Q¥Î¤@³]©wÀW²v¤§¤T¨¤ªi«H¸¹»P¿é¤J¹qÀ£©R¥Oªº
µ´¹ï­È¤ñ¸û¡A¿é¥X¯ßªi½ÕÅÜ«H¸¹¡C¥Ñ©óª½¬yµL¨ê°¨¹F¨C
¦¸¶È¿EºÏ¨ä¤¤¨â¬Û¡A¬G®Ú¾ÚºÏ·¥¦ì¸m«H¸¹¨M©w¿EºÏ½u°é
»P·¥©Ê¡A¦Ó¥Ñ©ó°¨¹F¹q·P®ÄÀ³ªº¼vÅT¡A·í¶}Ãö©ó´«¬ÛÀþ
¶¡¡A´«¦V«á¤§½u°é¹q¬yµLªk¥ß§YÅÜ¤Æ¡A¬G·|²£¥Í¤T¬Û¦P
®É¾É³qªº±¡ªp¡A¦Ó³y¦¨¿EºÏ¹q¬yªºªi°Ê¡A©Ò¥H¦b¼ÒÀÀµ{ 
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merge
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merge
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merge
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l
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Vco
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Switch

Vbo
Phase B 
Switch

Vao
Phase A 
Switchpolar

abs /
l
rVDC
5000

modulation %

carrier_f req Hz
output

  PWM  
  (Single Phase)  

W

V

U

VDCDC Bus Voltage:150

Hall_U

Hall_V

Hall_W

V_command

Vao

Vbo

Vco

 

¹Ï¤­ ª½¬yµL¨ê°¨¹FÅÜÀW¾¹¼ÒÀÀ¤è¶ô¹Ï 

¦¡¤¤¥ç¶·¦Ò¼{¦¹¤@±¡ªp¡C  

·íÅÜÀW¾¹©ó¶}Ãö´«¬ÛÀþ¶¡®É¡A¦¹®É¤T¬Û½u°é§¡¦³¹q

¬y¡A¬G¨ä¤¤©ÊÂI¹qÀ£¨Ã«D©w­È¡A¦Ó·|ÀHµÛ½u°é¹q¬yªºÅÜ

¤Æ¦ÓÅÜ¤Æ¡A¬G¥²¶·­pºâ¨ä¤¤©ÊÂI¹qÀ£¡A¥H«K¨D¥X¦U¬Û¿é

¥Xªº¬Û¹qÀ£¡C¹Ï¤»§Y¬°¤¤©ÊÂI¹qÀ£­pºâ¤è¶ô¹Ï¡A®Ú¾Ú¥Ø

«eªººÏ·¥¦ì¸m»P¶}Ãö¤Á´«ª¬ºA¡A­pºâ¥X¤¤©ÊÂI¹qÀ£¡C 

*
SW_C

*
SW_B

SW_A
*

+
+
+SW_C

SW_B

/
l
r

+
+
+

EMF_C
VC +

-

EMF_B
VB +

-

+
-

VA

SW_A

EMF_A

Vo

 

¹Ï¤»  ¤¤©ÊÂI¹qÀ£­pºâ¤è¶ô¹Ï 

¤U¹Ï¤C¬°A¬Û¿é¥X¹qÀ£ªº­pºâ¤è¶ô¹Ï¡A­º¥ý®Ú¾ÚºÏ·¥¦ì

¸m«H¸¹¨M©w¶}Ãö¤Á´«¼Ò¦¡¡A¨Ã®Ú¾Ú¹q¬y¬O§_¬°¹s¡A¨M©w

A¬Û¶}Ãö¾É³q»P§_¡A­Y¶}Ãö¾É³q«h¿é¥XPWM¹qÀ£«H¸¹¡A

¨Ã¦©°£¤¤©ÊÂI¹qÀ£¡C¤Ï¤§«h¬°¶}¸ô¡A¿é¥X¤Ï¹q¶Õ¹qÀ£¡C 

 

PWM

U
notV or

VAVDCorSW_AP

and
V not
U

SW_APand0 <
l
r

Ia

SW_Aor

EMF_A

merge
b
t
f

xorV
U

Vo
+
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0.00001 >
l
r

*Ia 1/Z
b
x

Vao

 

¹Ï¤C ÅÜÀW¾¹a¬Û¿é¥X¹qÀ£­pºâ¤è¶ô¹Ï 

 

±N¤W­z¤§¦U¤è¶ô³sµ²«á¡A«K¥i¶i¦æ°¨¹F°ÊºA¦æ¬°ªº¼Ò

ÀÀ¡A¤U¹Ï¤K¡B¤E¤À§O¬°¹qÀ£©R¥O¬°10V®É¤§°¨¹FA¬Û¹q¬y

»PVAB ½u¹qÀ£ªi§Î¡C¥Ñ¹Ï¤K¤¤¥i¨£·íÅÜÀW¾¹¶}ÃöÅÜ´«

®É¡A¹q¬yªº¯ß°Ê±¡ªp¡C 
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¹Ï¤K  ª½¬yµL¨ê°¨¹Fa¬Û¹q¬y¼ÒÀÀªi§Î 

 

¹Ï¤E  ª½¬yµL¨ê°¨¹FVab½u¹qÀ£¼ÒÀÀªi§Î 

 

¥|¡Bª½¬yµL¨ê°¨¹F±±¨î¹êÅç  

1. ¹q¬y¦^±Â»P¦ì¸m¦^±Â°»´ú¹êÅç  
«H¸¹¦^±ÂªºÀu¦H¼vÅT¨t²Îªº±±¨î©Ê¯à¬Æ¤j¡A¦]¦¹©ó

°¨¹F±±¨î¹êÅçªº²Ä¤@­Ó³æ¤ ¡̧A§Y¦b±Ð¾É¾Ç¥Í¦p¦ó¹B¥ÎTI 
LF2407 DSP¤¤Ãþ¤ñ/¼Æ¦ìÂà´«¼Ò²Õ°»´ú°¨¹F½u°é¹q¬y¡A
¥H¤ÎDSP¤¤ªº­¿ÀW­p¼Æ¼Ò²Õ¡A­pºâ¥Ñ±ÛÂà½s½X¾¹¿é¥X¤§
¯ßªi¡A­pºâ°¨¹FÂà¶bªº¦ì¸m¤Î³t«×¡C  

¹Ï¤Q¬°°¨¹F¹q¬y¦^±Â±±¨îµ{¦¡¡A¨ä¤¤¨â­Ó ADCIN
¤è¶ô¬° VisSim ¤º«Ø¤§Ãþ¤ñ/¼Æ¦ìÂà´«¼Ò²Õ·P´ú¼Ò²Õ¡A¥Ñ
©óDSP¤§ A/D ¬°³æ·¥©Ê0~3.3V¡A¦Ó±N«H¸¹¦ì·Ç´£°ª¡A
¬G¶·©óµ{¦¡¤¤¥[¥H¸ÉÀv¦©°£¡C¦Ó¬°±Æ°£°ªÀWÂø°T¡A¬G¥[
¤W¼Æ¦ìÂoªi¾¹¼Ò²Õ¡A¥H¨Ï¦^±Â«H¸¹§ó¬°¥i¾a¡C 

 

.2
z+1 

z-.33333333333333 

.2
z+1 

z-.33333333333333 

convert IuIw
Iv -

-
+
2.16

Iv

Iwconvert

convert

+

-
+
4.161.66367@fx4.16

1.6605@fx4.16
+

-
+
4.16

ADCIN9iw

ADCIN8iv

 
¹Ï¤Q °¨¹F¹q¬y¦^±Â±±¨îµ{¦¡  

 
¹Ï¤Q¤@¬°°¨¹FÂà¶b¦ì¸m/³t«×·P´úµ{¦¡¡A ”Quadratur 

encoder”¤è¶ô¡A¥i±N±ÛÂà½s½X¾¹¿é¥X¨â­Ó¬Û®t90°¯ßªi«H
¸¹¥H¤Î index«H¸¹¡AÂÇ¥ÑDSP¤º³¡­p¼Æ¾¹Âà´«¦¨Âà¶b¦ì
¸m¡A¨ÃÂÇ¥Ñ”Speed”¤è¶ôªº¼Æ­È·L¤À¡A±o¨ì°¨¹FÂà¶b³t
«×¡A¥t¥~¡A±ÛÂà½s½X¾¹¥ç¿é¥X¤T­Ó¬Û®t120°ªºÂà¶b¦ì¸m
«H¸¹¡A¨Ã±N¨ä±µ©óDSPªº¤@¯ëI/O ±µ¸}¡A¬G¥i±N¨ä½s½X
¥H¨D±o°¨¹F½u°éÄ²µoÂà´«¤§®É¾÷¡C 

 

Wr

+

+
+
16.16*2@fx16.16IOPF0-1c2407-Din F 0:2

IOPE7c2407-Din E 7:1

Pulse (16.16)

Dir
speed_r (1.16)Speed

T2CNT(16.16)

dir(16.16)

Revs(16.16)

Quadrature
Encoder

Theta

Sector

 
¹Ï¤Q¤@  °¨¹FÂà¶b¦ì¸m /³t«×·P´úµ{¦¡  

 

2. ¶}°j¸ô±±¨î¹êÅç  
¹Ï¤Q¤G¬°ª½¬yµL¨ê°¨¹F¶}°j¸ô±±¨îµ{¦¡¡Aµ{¦¡­º¥ý

§PÂ_¹qÀ£©R¥OV* ªº·¥©Ê¡AÂÇ¥ÑºÏ·¥¦ì¸m½s½X«H¸¹Sector
ªº¤Ï¦V»P§_¡A§ïÅÜ°¨¹Fªº¹BÂà¤è¦V¡A¥Ñ©ó°¨¹F¨C¦¸¶È¿E
ºÏ¨â¬Û½u°é¡A¬O¬G¨ä¦b¨C­Ó¤£¦PªººÏ·¥¦ì¸m½s½X«H¸¹
®É¡AÅÜÀW¾¹ªº¤Á´«¶}Ãö§¡¤£¦P¡A¬G§Q¥ÎºÏ·¥½s½X«H¸¹¨Ó
¿ï¾Ü¤£¦Pªº¶}Ãö¤Á´«¼Ò¦¡¡A³Ì«á±N¹qÀ£©R¥OV* ¨úµ´¹ï
­È¡A¿é¤J¦Ü”Full compare PWM”¼Ò²Õ¡A§Q¥Î¤T¨¤ªi¤ñ¸û
¤è¦¡¡A¥Ñ DSP¦Û°Ê²£¥Í PWM ±±¨î«H¸¹¡A¿é°e¦ÜÅÜÀW¾¹
¥H±±¨î°¨¹F¡C  

 

convert

(16.16)PWM1=1,PWM2=1,PWM3=1,PWM4=1,PWM5=1,PWM6=1,PWM Action

(16.16)PWM1=1,PWM2=1,PWM3,PWM4=1,PWM5=1,PWM Action
(16.16)PWM1,PWM2=1,PWM3=1,PWM4=1,PWM5=1,PWM Action

(16.16)PWM1,PWM2=1,PWM3=1,PWM5=1,PWM6=1,PWM Action

(16.16)PWM1=1,PWM2=1,PWM3=1,PWM5,PWM6=1,PWM Action
(16.16)PWM1=1,PWM3=1,PWM4=1,PWM5,PWM6=1,PWM Action

(16.16)PWM1=1,PWM2=1,PWM3=1,PWM4=1,PWM5=1,PWM6=1,PWM Action
case

0

1

2

3

4

5

6

7

7@fx16.16 xor

0@fx1.16 >=
l
r

merge
b
t
f

abs %On(1.16) ,

%On(1.16) ,

%On(1.16) ,

Action

Full
Compare
PWM

(16.16)PWM1=1,PWM3,PWM4=1,PWM5=1,PWM6=1,PWM Action

0@fx16.16 IOPC3pw m-en-A

Sector

V*

 
¹Ï¤Q¤G ª½¬yµL¨ê°¨¹F¶}°j¸ô±±¨îµ{¦¡  

 

 
¹Ï¤Q¤T ¥ÑVisSimÂ^¨ú¤§ª½¬yµL¨ê°¨¹F¹q¬yªi§Î  

 

 
¹Ï¤Q¥|  ª½¬yµL¨ê°¨¹F¹q¬yªi§Î  

¹Ï¤Q¤T¡B¹Ï¤Q¥|¬°°¨¹F¾Þ§@©ó70rpm ®É¡A¤À§O©ó
VisSim»P¥Üªi¾¹¤W´ú±o¤§A ¬Û¹q¬yªi§Î¡A¥Ñ©óJTAG ³q
°T³t«×­­¨î¡A©Ò¥H VisSim ©Ò¨ú±o¤§¹q¬yªi§Î¸ÑªR«×¸û
®t¡A¦ý¤w¨¬°÷Åã¥Ü¨ä¯S©Ê¡A¦]¦¹¥»¾Ç²ß¨t²Î¥i¥Ñ³nÅéª½
±µ¶q´ú§CÀWÅTÀ³«H¸¹¡A¦Ó¤£¶·­É§U¥Üªi¾¹¡C 
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¹Ï¤Q¤­  ª½¬yµL¨ê°¨¹F Vab¹qÀ£ªi§Î  

¹Ï¤Q¤­¬°°¨¹F¾Þ§@©ó2100rpmµL¸ü®É¡Aª½¬yµL¨ê°¨
¹F Vab¹qÀ£ªi§Î¡A¥Ñ©ó¦¹®É°¨¹F¾Þ§@©ó³Ì°ªÂà³t¡AÅÜÀW
¾¹ªºª½¬y¿é¤J¹qÀ£»P¤Ï¹q¶Õ³Ì¤j­È¦P¬° 150V¡A¥Ñ¹Ï¤¤
¥i²M·¡¬Ý¥X°¨¹Fªº¤Ï¹q¶Õ¬°±è§Îªi¡A¦Ó¹Ï¤¤¤§¬ðªi¹qÀ£
ÅÜ¤Æ¡A«h¬°´«¬Û®É¦]½u°é¹q¬y°I´î¸ûºC¡A­¸½ü¤G·¥Åé¾É
³q©Ò³y¦¨ªº²{¶H¡C  

 
3. Âà¯x±±¨î¹êÅç 

¹Ï¤Q¤»¬°ª½¬yµL¨ê°¨¹FÂà¯x±±¨îµ{¦¡¡A¥Ñ©ó°¨¹F¨C
¦¸¶È¾É³q¨â¬Û½u°é¡A¬G¥i¶È¦^±Â¨ä¤¤¤@¬Û¹q¬y¥[¥H±±
¨î¡C©óµ{¦¡¤¤ÂÇ¥ÑºÏ·¥¦ì¸m½s½X«H¸¹Sectorªº¦^±Â¡A¿ï
¾Ü¹ïÀ³ªº¹q¬y¦^±Â«H¸¹¡A¿é¤J¦Ü¹q¬y PI ±±¨î¾¹¡A»P¹q¬y
©R¥O¤ñ¸û¡A§¹¦¨³¬°j¸ô±±¨î¡C  

 

cmd(1.16)

feedback(1.16)

Kp(7.16)

Ki(1.16)

out(1.16)PI(1,0.005) convertI

I

Sector

Sector
iu

iv

iw

Current Sector

Position & Speed Sensor

Vs

setpoint

Wr

iu

iv

iw
Current Sensor

Theta

V*

Sector
BLDC DriverKp

Ki

 
¹Ï¤Q¤» ª½¬yµL¨ê°¨¹F Vab¹qÀ£ªi§Î  

 
¹Ï¤Q¤C ª½¬yµL¨ê°¨¹FÂà¯x±±¨î¤§¹q¬y¼ÈºAªi§Î  

¹ Ï¤Q¤C¬°ª½¬yµL¨ê°¨¹FÂà¯x±±¨î¤§¹q¬y¼ÈºAªi
§Î¡A¥Ñ©ó°¨¹F¹q¬y©R¥O¸û¤p¡A¬G¹q¬yÅÜ°Ê¤ñ¨Ò¸û¤j¡A¦ý
¤´¥i²M·¡¬Ý¥X°¨¹F¹q¬y°lÀH©R¥Oªº±¡ªp¡C 

4. Âà³t±±¨î¹êÅç  
¹Ï¤Q¤K¬°ª½¬yµL¨ê°¨¹FÂà³t±±¨î¹êÅçµ{¦¡¡AÂÇ¥Ñ¥~

³ ¡ Â à ³ t © R ¥ O » P ° ¨ ¹ F ¹ ê » Ú Â à ³ t ª º ¦ ^ ± Â ¡ A ¸ g ¥ Ñ”Speed 
controller”¤¤ªº PI ±±¨î¾¹­pºâ¥X¹q¬y©R¥O¡A¿é¥X¦Ü°¨¹F
¹q¬y±±¨î°j¸ô¡A±±¨î°¨¹FªºÂà¯x¡A¶i¦Ó±±¨îÂà³t¡C¦ÓÂÇ
¥Ñµ{¦¡¤¤ªº°Ñ¼Æ¶Ç»¼¤¶­±¡A¾Ç¥Í¥i§Y®É½u¤W½Õ¾ã±±¨î¾¹
°Ñ¼Æ¡A¤F¸Ñ±±¨î°Ñ¼Æ¹ï¨t²Îªº¼vÅT¡A´£°ª¾Ç²ß®ÄªG¡C 

convert

Speed

Select Source

Speed*

Kp

Ki

Speed

I*
 Speed   

Controller   
convert

5.01

convert

0.015

Kp

Ki

I*

Ia

Ib

Ic

V*

   

   Current  

 Controller  
V*

Speed

Ia

Ib

Ic

   BLDC Inverter

 

¹Ï¤Q¤K ª½¬yµL¨ê°¨¹FÂà³t±±¨î¹êÅçµ{¦¡  

¹Ï¤Q¤E¬°¿é¤J¤@ÀW²v¬°1Hz¡B±500rpmªº¤èªi¹qÀ£
©R¥O¡A¨Ï°¨¹F¾Þ§@©ó±500rpmªºÂà³t¼ÈºAÅTÀ³ªi§Î¡A¥H
¤Î¨ä¬Û¹ïÀ³¤§¹q¬y¼ÈºAªi§Î¡C¥Ñ¹Ï¤¤¥iª¾¥»¨t²Î¥i§Y®É
Åã¥Ü°¨¹F±±¨î©Ò»Ýªº¥²­n¸ê°T¡A»²§U¾Ç¥Í¹ê»Ú¤F¸Ñ±±¨î
±¡ªp¡C 

¹Ï¤Q¤E ª½¬yµL¨ê°¨¹FÂà¯x±±¨î¤§Âà³t¼ÈºAªi§Î  

¤­¡Bµ²½× 

¥»¤å¦¨¥\«Ø¥ß¤F¤@­Óª½¬yµL¨ê°¨¹F±Ð¾Ç¹êÅç¨t
²Î¡AÂÇ¥Ñ¨t²Î¤Æªº¼ÒÀÀµ{¦¡¹ê²ß¥H¤Î¹ê»Úªº°¨¹F±±¨î¹ê
Åç¡A¥iÅý¾Ç¥Í¦³®Ä²v¡B¦³¨t²Îªº¤F¸Ñª½¬yµL¨ê°¨¹FÅX°Ê
¨t²Îªº±±¨î­ì²z»P§Þ³N¡A°t¦X§Y®É±±¨î³nÅé¤¶­±¡A¥ß§Y
Åã¥Ü¬ÛÃö±±¨îÅTÀ³¸ê°T¡A¦³®Ä¼W¶i¾Ç²ß®ÄªG¡C 
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