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EĆĖÙĲĆĖÓ 
 
 
MĀÎĆĖĖÙÎġ ĆēÙĖÀġíĆĀ ÿÀĴ ÎÀĥĚÙ ĥĀÙĳēÙÎġÙÓ ÀÎÎíÓÙĀġˋ ēúÙÀĚÙ ĖÙÀÓ ġëíĚ ÿÀĀĥÀú ÎÀĖÙæĥúúĴ ÌÙæĆĖÙ
ĥĚíĀç ēĖĆÓĥÎġː 

 
Õ µÙ ĖÙĚÙĖıÙ ġëÙ Ėíçëġ ġĆ ÿĆÓíæĴ ÙĕĥíēÿÙĀġ ÀĀÓ ÓĆÎĥÿÙĀġÀġíĆĀ ĲíġëĆĥġ ēĖíĆĖ ĀĆġíÎÙː 
Õ µÙ ĲĆĀġ˫ ĥĀÓÙĖġÀ÷Ù ÀĀĴ ĖÙĚēĆĀĚíÌíúíġĴ ĲíġëÀĀĴÎĥĚġĆÿÙĖĚ˫ÿĆÓíæíÎÀġíĆĀ Ćæ ēĖĆÓĥÎġÀĀÓ
ġëÙ ĲÀĖĖÀĀġĴ Ćæ ēĖĆÓĥÎġ Ĳíúú ÌÙ ÎÀĀÎÙúÙÓÀġ ġëÙ ĚÀÿÙ ġíÿÙː 
 

zÀæÙġĴsĖÙÎÀĥġíĆĀĚ 

súÙÀĚÙ ĖÙÀÓ ġëÙ ĚÀæÙġĴ íĀĚġĖĥÎġíĆĀĚ ÎÀĖÙæĥúúĴ ÌÙæĆĖÙ ĥĚíĀç ġëÙ ēĖĆÓĥÎġĚ ÀĀÓ ēÀĴ ÀġġÙĀġíĆĀ
ġĆ ġëÙ ĚÀæÙġĴ ĚíçĀĚː 

 
_íçëġ íĀÎĥĖÓÙÀġë ĆĖ ĚÙĖíĆĥĚ íĀöĥĖĴ 

 
_íçëġ ÎÀĥĚÙ íĀöĥĖĴ ġĆ ĆēÙĖÀġíĀç ēÙĖĚĆĀÀúĚ ĆĖ ÓÀÿÀçÙ ġĆ ÙĕĥíēÿÙĀġ 

 
_íçëġ ÎÀĥĚÙ ÓÀÿÀçÙ ġĆ ÙĕĥíēÿÙĀġ 

 
Kíçë ıĆúġÀçÙː _íçëġ ÎÀĥĚÙÙúÙÎġĖĆÎĥġíĆĀġĆ ēÙĖĚĆĀÀúĚ íĀ ÎĆĀġÀÎġ 

 
KĆġ ĚĥĖæÀÎÙː 2Ć ĀĆġ ġĆĥÎë 

 
sĖĆġÙÎġíıÙ 8ÀĖġë 

 

zÀæÙġĴíĀĚġĖĥÎġíĆĀĚ 

µÀĖĀíĀç 

V ¢ëÙ ÓÙĚíçĀ ĆæġëÙ ēĖĆÓĥÎġ íĚ ĀĆġ ġĆ ÌÙĥĚÙÓ íĀ ÿÙÎëÀĀíÎÀú ĚĴĚġÙÿ ĲëíÎë ÿÀĴ íĀÎĥĖ
ëÙÀúġë ëÀĸÀĖÓ ː

V ¦ĚÙĖĚ ĚëĆĥúÓ ÌÙ ÀĲÀĖÙ Ćæ ġëÙ ēĖĆÓĥÎġ ĚÀæÙġĴ ēĖÙÎÀĥġíĆĀĚ ÓĥĖíĀç ÓÙĚíçĀ ÀĀÓ
íĀĚġÀúúÀġíĆĀĚ Ćæ ġëÙ ÙĕĥíēÿÙĀġ ġĆ ēĖÙıÙĀġ ÀĀĴ ĥĀĲÀĀġÙÓ ÀÎÎíÓÙĀġː 

 

¦ēĆĀ ĖÙÎÙíıíĀç 

-ÀĥġíĆĀ 
V ¢ëÙ ĥĚÙ Ćæ ÓÀÿÀçÙÓ ĆĖ æÀĥúġĴ ēĖĆÓĥÎġ˜Ě˝ íĚ ēĖĆëíÌíġÙÓː 
V súÙÀĚÙ ĖÙæÙĖ ġĆ íġÙÿ ÎëÙÎ÷úíĚġː Mæ ġëÙ úÀÌÙúĚ ÓĆĀġ˫ ÿÀġÎëˋ ēúÙÀĚÙ ÓĆ ĀĆġ íĀĚġÀúúː 

¢ĖÀĀĚēĆĖġÀġíĆĀ 

-ÀĥġíĆĀ 
V súÙÀĚÙ ēĖĆıíÓÙ ĚġĆĖÀçÙ ÀĀÓ ġĖÀĀĚēĆĖġÀġíĆĀ ĥĀÓÙĖ ēĖĆġÙÎġÙÓ ÎĆĀÓíġíĆĀĚː 
V 2Ć ĀĆġ ĚġÀÎ÷ ġëÙ ēĖĆÓĥÎġĚ ġĆĆ ëíçë ĥē ġĆ ēĖÙıÙĀġ ġĆēēúíĀçː 
V ¢ëÙ ēĖĆÓĥÎġ ĚëĆĥúÓ ÌÙ ēÀÎ÷ÀçÙÓ ēĖĆēÙĖúĴÓĥĖíĀçġĖÀĀĚēĆĖġÀġíĆĀˋ 
V 2ĆĀĆġëĆúÓ ġëÙ ēĖĆÓĥÎġ ÌĴ ġëÙ ÎÀÌúÙˋ ÿĆġĆĖ ĚëÀæġ ĆĖ ÙĀÎĆÓÙĖ ĲëíúÙ ġĖÀĀĚēĆĖġíĀç íġː 
V ¢ëÙ ēĖĆÓĥÎġĚëĆĥúÓ ÌÙ ēĖĆġÙÎġÙÓ æĖĆÿ ÙĳġÙĖĀÀú æĆĖÎÙĚ ÀĀÓ ĚëĆÎ÷ː 

!
Caution

!
Warning

!
Warning

!
Caution

!
Caution
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MĀĚġÀúúÀġíĆĀ 

-ÀĥġíĆĀ 

zÙĖıĆ ÓĖíıÙÀĀÓ _ĆġĆĖˊ 
V 2Ć ĀĆġíĀĚġÀúúÀĖĆĥĀÓÎĆÿÌĥĚġíÌúÙĚġĆ ēĖÙıÙĀġ æíĖÙ ëÀĸÀĖÓː 
V ıĆíÓ ıíÌĖÀġíĆĀ ÀĀÓ íÿēÀÎġː 
V 2ĆĀĆġíĀĚġÀúú ēĖĆÓĥÎġĚġëÀġ ÀĖÙÓÀÿÀçÙÓ ĆĖ íĀÎĆÿēúÙġÙː 

zÙĖıĆ ÓĖíıÙ ́
V súÙÀĚÙ íĀĚġÀúú íĀ ÙúÙÎġĖíÎÀú ÎÀÌíĀÙġĲíġë ĚĥææíÎíÙĀġ ēĖĆġÙÎġíĆĀ æĖĆÿ ĆĥġĚíÓÙ ÙúÙÿÙĀġĚː 
V vÙĚÙĖıÙ ĚĥææíÎíÙĀġ çÀē ÀĚ ēÙĖ ġëÙ íĀĚġÀúúÀġíĆĀ çĥíÓÙː 
V _À÷Ù ĚĥĖÙ ġĆ ëÀıÙ çĆĆÓ ëÙÀġ ĚíĀ÷íĀçː 
V ıĆíÓ ÓĥĚġˋ ÎĆĖĖĆĚíıÙ çÀĚˋ ÎĆĀÓĥÎġíıÙ ĆÌöÙÎġ ĆĖæúĥíÓ ÀĀÓÎĆÿÌĥĚġíÌúÙĚ ː

zÙĖıĆ _ĆġĆĖˊ 
V _À÷Ù ĚĥĖÙ íĀĚġÀúúÀġíĆĀ íĚ ġíçëġ ġĆ ēĖÙıÙĀġ íġ æĖĆÿ úĆĆĚÙĀíĀçː 
V sĖÙıÙĀġ æúĥíÓ æĖĆÿúÙÀ÷íĀç íĀġĆÿĆġĆĖ ÀĀÓ ÙĀÎĆÓÙĖː 
V sĖĆġÙÎġ ÿĆġĆĖ æĖĆÿ íÿēÀÎġ ġĆÀıĆíÓ ÓÀÿÀçíĀç ÙĀÎĆÓÙĖː 
V _ĆġĆĖ ĚëÀæġ ĚëĆĥúÓ ĀĆġÌÙÀĖ ġëÙ úĆÀÓ ÌÙĴĆĀÓ ġëÙ úíÿíġĚÀĚ ĚēÙÎíæíÙÓː 

 

µíĖíĀç 

µÀĖĀíĀç 

V sÀĖġíÎíēÀġÙ íĀĚġÀúúÀġíĆĀ ēÙĖĚĆĀÀúĚ ĚëĆĥúÓ ëÀıÙ ĚĥææíÎíÙĀġ ġĖÀíĀíĀç íĀ ēĖĆÓĥÎġ íĀĚġÀúúÀġíĆĀ
ĚÀæÙġĴː 

V súÙÀĚÙ ēĆĲÙĖ Ćææ ÀĀÓ ĲÀíġ æĆĖ ʵʴ ÿíĀĥġÙĚ ġĆ ÿÀ÷Ù ĚĥĖÙ À æĥúú ÓíĚÎëÀĖçÙ Ćæ ÙúÙÎġĖíÎíġĴː 
V zÙĖıĆ ÓĖíıÙÀĀÓ ÿĆġĆĖ ÿĥĚġ ÌÙ ÎĆĀĀÙÎġÙÓ ġĆ çĖĆĥĀÓː 
V -ĆĀĀÙÎġ ġëÙ ÎÀÌúÙĚĆĀúĴÀæġÙĖĚÙĖıĆ ÓĖíıÙÿĆġĆĖ íĀĚġÀúúÙÓ ÎĆĖĖÙÎġúĴ 
V _À÷Ù ĚĥĖÙ ġëÙ ĲíĖÙĚ ÀĖÙ ēĖĆēÙĖúĴ ÿÀĀÀçÙÓ ÀĀÓ íĀĚĥúÀġíĆĀ úÀĴÙĖ íĚ ĀĆġ ġĆĖĀ ġĆ ēĖÙıÙĀġ
ÙúÙÎġĖĆÎĥġíĆĀː 

-ÀĥġíĆĀ 

V µíĖíĀç ÿĥĚġ ÌÙ ÎĆĖĖÙÎġúĴ ÎĆĀĀÙÎġÙÓ ġĆ ēĖÙıÙĀġ ÓÀÿÀçÙ ġĆ ēĖĆÓĥÎġ˜Ě˝ 
V zÙĖıĆ ÿĆġĆĖ ¦ˋ ²ˋ µ ġÙĖÿíĀÀú ĚëĆĥúÓ ÌÙ ÎĆĀĀÙÎġÙÓÎĆĖĖÙÎġúĴ ÀĀÓ `f¢ ÎĆĀĀÙÎġÙÓ
ÓíĖÙÎġúĴ ġĆ ÀĀ - ēĆĲÙĖ ĚĥēēúĴː 

V -ÀēÀÎíġĆĖˋ íĀÓĥÎġĆĖ ĆĖ æíúġÙĖ ĚëĆĥúÓĀġ˫ ÌÙ íĀĚġÀúúÙÓÌÙġĲÙÙĀ ĚÙĖıĆ ÿĆġĆĖ ÀĀÓ ĚÙĖıĆ
ÓĖíıÙ ː

V -ĆĀĀÙÎġíĀç ĲíĖÙĚ ĆĖ ÀĀĴ ĀĆĀëlÙÀġ ĖÙĚíĚġÀĀġ ÎĆÿēĆĀÙĀġĚ ĚëĆĥúÓ ÌÙ ēĥġ ĀÙÀĖ ġĆ ëÙÀġ
ĚíĀ÷ Ćæ ġëÙ ĚÙĖıĆ ÓĖíıÙ ĆĖ ÿĆġĆĖː 

V ¢ëÙæúĴÌÀÎ÷ÓíĆÓÙ ĲëíÎëíĚÎĆĀĀÙÎġÙÓíĀ ēÀĖÀúúÙú ġĆ Ćĥġēĥġ ĚíçĀÀú 2- ĖÙúÀĴ ÿĥĚġ ĀĆġ ÌÙ
ÎĆĀĀÙÎġÙÓ íĀ ĖÙıÙĖĚÙ ː

 

¢ĥĀíĀçÀĀÓ ĖĥĀĀíĀç 

-ÀĥġíĆĀ 

V _À÷Ù ĚĥĖÙġëÙ ĲíĖíĀçĚ ĆæĚÙĖıĆ ÓĖíıÙÀĀÓ ĚÙĖıĆ ÿĆġĆĖÀĖÙíĀĚġÀúúÙÓÀĀÓ æíĳÙÓēĖĆēÙĖúĴ
ÌÙæĆĖÙ ēĆĲÙĖíĀç ĆĀː 

V fĀ ġëÙ æíĖĚġ ġíÿÙ ġĥĀíĀç Ćæ ġëÙ ēĖĆÓĥÎġˋ íġ íĚ ĖÙÎĆÿÿÙĀÓÙÓ ġĆ ĖĥĀ ĥĀúĆÀÓÙÓ ĥĀġíú Àúú ġëÙ
ēÀĖÀÿÙġÙĖ ĚÙġġíĀçĚ ÀĖÙ ÎĆĀæíĖÿÙÓ ġĆ ēĖÙıÙĀġ ÀĀĴ ÓÀÿÀçÙ ġĆ ġëÙ ēĖĆÓĥÎġ ĆĖ ÿÀÎëíĀÙː 

 

!
Caution

!
Warning

!
Caution

!
Caution
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¦ĚÀçÙ 

-ÀĥġíĆĀ 

V súÙÀĚÙ íĀĚġÀúú ÀĀ ÙÿÙĖçÙĀÎĴ ĚġĆē ÌĥġġĆĀ ĆĀ ÿÀÎëíĀÙ ġĆ ĚġĆē ĆēÙĖÀġíĆĀ íÿÿÙÓíÀġÙúĴ íæ
ġëÙĖÙ íĚ ÀĀ ÀÎÎíÓÙĀġː 

V súÙÀĚÙ ÿÀ÷Ù ĚĥĖÙ ÿÀÎëíĀÙ íĚ ĚġĆēēÙÓ ÌÙæĆĖÙ ÎúÙÀĖíĀç ÀĀ ÀúÀĖÿː 
V zÙĖıĆ ÓĖíıÙ ÿĥĚġ ÌÙ ÿÀġÎëÙÓ Ĳíġë ĚēÙÎíæíÙÓ ÿĆġĆĖː 
V EĖÙĕĥÙĀġ ĖÙĚġÀĖġ Ćæ ġëÙ ĚÙĖıĆ ĚĴĚġÙÿ ÿíçëġ íĀÎĥĖ ÓÀÿÀçÙġĆ ġëÙ ēĖĆÓĥÎġː 
V zÙĖıĆ ÓĖíıÙÀĀÓ ÿĆġĆĖ Ĳíúú ÌÙ ëĆġ ġĆ ġĆĥÎë ĚëĆĖġúĴ ÀæġÙĖ ēĆĲÙĖ Ćææː súÙÀĚÙ ÌÙ ÎÀĖÙæĥúː 
V _ĆÓíæíÎÀġíĆĀ˜Ě˝ ġĆ ĚÙĖıĆ ĚĴĚġÙÿ íĚ ēĖĆëíÌíġÙÓː 

 

8ĖĖĆĖ KÀĀÓúíĀç 

µÀĖĀíĀç 

V súÙÀĚÙ ĲÀíġ æĆĖ ʹ ÿíĀĥġÙĚ ÀæġÙĖ ēĆĲÙĖíĀç Ćææ æĆĖ ġëÙ ÙúÙÎġĖíÎíġĴ ġĆ ÌÙ æĥúúĴ ÓíĚÎëÀĖçÙÓ
ÌÙæĆĖÙ ĥĀíĀĚġÀúúíĀç ġëÙ ÎÀÌúÙĚː 

V sÀĖġíÎíēÀġÙ ÿÀíĀġÙĀÀĀÎÙ ēÙĖĚĆĀÀúĚ ĚëĆĥúÓ ëÀıÙ ĚĥææíÎíÙĀġ ġĖÀíĀíĀç íĀ ÿÀíĀġÙĀÀĀÎÙ ÀĀÓ
ĆēÙĖÀġíĆĀ Ćæ ġëíĚ ēĖĆÓĥÎġ ĚÙĖíÙĚː 

-ÀĥġíĆĀ 

V súÙÀĚÙëÀĀÓúÙ ġëÙ ÙĖĖĆĖ ÌÙæĆĖÙ ÎúÙÀĖíĀç ÀĀ ÀúÀĖÿː 
V WÙÙē ÀĲÀĴ æĖĆÿ ÿÀÎëíĀÙ ÀæġÙĖ À ĖÙĚġÀĖġ ĥēĆĀ ÀúÀĖÿː _ÙÎëÀĀíÎÀú ÀĳíĚ ÿíçëġ ĚĥÓÓÙĀúĴ
ÿĆıÙː zĥÎë ëÀĸÀĖÓ ĚëĆĥúÓ ÌÙ ēĖÙıÙĀġÙÓ ÓĥĖíĀç ġëÙ ĥġíúíĸÀġíĆĀ Ćæ ġëÙ ēĖĆÓĥÎġː 

 

_ĆÓÙú zÙúÙÎġíĆĀ 

-ÀĥġíĆĀ 

V vÀġÙÓ ġĆĖĕĥÙ Ćæ ġëÙ ĚÙĖıĆ ÿĆġĆĖ ĚëĆĥúÓ ÌÙ ëíçëÙĖ ġëÀĀ ÎĆĀġíĀĥĆĥĚ ÓÙĚíçĀÀġÙÓ ġĆĖĕĥÙ
ĲëÙĀ æĥúúĴ úĆÀÓÙÓː 

V ZĆÀÓ íĀÙĖġíÀ ĖÀġíĆ Ćæ ġëÙ ÿĆġĆĖ ĚëĆĥúÓ ÌÙ úĆĲÙĖ ĆĖ ÙĕĥÀúĚ ġĆĖÙÎĆÿÿÙĀÓÙÓ ıÀúĥÙ æĆĖ
ĚēÙÎíæíÙÓ ÿĆÓÙúĚ 

V zÙĖıĆ ÓĖíıÙÿĥĚġ ÌÙ ÿÀġÎëÙÓ Ĳíġë ĚēÙÎíæíÙÓ ÿĆġĆĖː 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

!
Caution

!
Warning

!
Caution

!
Caution
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¢ÀÌúÙ Ćæ -ĆĀġÙĀġĚ 
-K s¢8v ʵ M`¢vf2¦-¢Mf  ̀............................................................................................................. мл 

мΦм twh5¦/¢ Lb¢wh5¦/¢Lhb ..................................................................................................................... мл 
мΦо a!¢/ILbD {9w±h 5wL±9 ¢h {9w±h ah¢hw ............................................................................................... мм 
мΦп 5wL±9w ¢9/IbL/![ {t9/LCL/!¢Lhb .......................................................................................................... мн 
мΦр 5wL±9w thw¢{ !b5 /hbb9/¢hw{ ............................................................................................................ мо 
мΦс ah¢hw thw¢{ !b5 /hbb9/¢hw{ ........................................................................................................... мр 

/I!t¢9w н Lb{¢![[!¢Lhb ϧ ²LwLbD ................................................................................................. мс 

нΦм {9w±h 5wL±9 Lb{¢![[!¢Lhb ................................................................................................................... мс 
нΦмΦм {ŜǊǾƻ ŘǊƛǾŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ŜƴǾƛǊƻƴƳŜƴǘ ....................................................................................... мс 
нΦмΦн {ŜǊǾƻ 5ǊƛǾŜ 5ƛƳŜƴǎƛƻƴ ............................................................................................................ мс 

нΦн {9w±h ah¢hw Lb{¢![[!¢Lhb ................................................................................................................ мф 
нΦнΦм Lƴǎǘŀƭƭŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴǎ ............................................................................................................. мф 
нΦнΦн tǊŜŎŀǳǘƛƻƴǎ ŘǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴ ............................................................................................... мф 

нΦо {5т9/ ²LwLbD 5L!Dw!a .................................................................................................................... нм 
нΦп {9w±h 5wL±9 thw¢{ ............................................................................................................................ нп 
нΦпΦм ·м aŀƛƴ ǇƻǿŜǊ ǎǳǇǇƭȅ ............................................................................................................. нр 
нΦпΦн wŜƎŜƴŜǊŀǘƛǾŜ ǊŜǎƛǎǘƻǊ ǎŜƭŜŎǘƛƻƴ ŀƴŘ ŎƻƴƴŜŎǘƛƻƴǎ .................................................................... нт 
нΦпΦо ²ƛǊƛƴƎ ŎƻƴƴŜŎǘƛƻƴǎ ŦƻǊ {5т9/ ǎŜǊƛŜǎ ǎŜǊǾƻ ŘǊƛǾŜǎ ................................................................... ом 
нΦпΦп /ƻƴƴŜŎǘƛƴƎ ƳƻǘƻǊ ǇƻǿŜǊ ŎŀōƭŜ ǘƻ ǎŜǊǾƻ ŘǊƛǾŜ ......................................................................... оо 

нΦр Ih[5LbD .w!Y9 /hbb9/¢Lhb ................................................................................................................ оп 
нΦт ¦{. aLbL /haa¦bL/!¢Lhb thw¢ ......................................................................................................... ор 
нΦу /bоκ/bп 9¢I9w/!¢ /haa¦bL/!¢Lhb thw¢ ........................................................................................ ор 
нΦф /bс {!C9 ¢hwv¦9 hCC ό{¢hύ thw¢ ...................................................................................................... ос 
нΦмл /bм Lκh {LDb![ thw¢ ....................................................................................................................... оф 
нΦмлΦм {ŜƭŜŎǘƛƻƴ ƻŦ Lκh ǎƛƎƴŀƭ ŎŀōƭŜ .................................................................................................. оф 
нΦмлΦн /ƻƳƳƻƴ ƛƴǇǳǘ ŎƛǊŎǳƛǘ ............................................................................................................ пл 
нΦмлΦо /ƻƳƳƻƴ ƻǳǘǇǳǘ ŎƛǊŎǳƛǘ .......................................................................................................... пм 
нΦмлΦп tǊƻōŜ ƛƴǇǳǘ ŎƛǊŎǳƛǘ ................................................................................................................. пн 
нΦмлΦр 5L ǎƛƎƴŀƭ ŦǳƴŎǘƛƻƴ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ............................................................................................ пн 
нΦмлΦс 5h ǎƛƎƴŀƭ ŦǳƴŎǘƛƻƴ ŎƻƴŦƛƎǳǊŀǘƛƻƴ .......................................................................................... пп 

нΦмм /bр Cw9v¦9b/¸ 5L±L59w t¦[{9 h¦¢t¦¢ thw¢ ....................................................................................... пр 
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ZíĚġ Ćæ ÀÌÌĖÙıíÀġíĆĀĚĥĚÙÓ íĀġëíĚ ÿÀĀĥÀú 

Abbreviation Full Form 

Bit/S  Bit Per Second 

CoE CANopen Over EtherCAT 

IP Init To Pre- Operation 

PI Pre- Operational To Init 

PS Pre- Operational To Safe- Operational 

SP Safe- Operational To Pre- Operational 

SO Safe- Operational To Operational 

OS Operational To Safe- Operational 

OI Operational To Init 

SI Safe- Operational To Init 

VS Versus 

PDO Process Data Objects 

SDO Service Data Objects 

SM Synchronization Manager 

FMMU Fieldbus Memory Management Unit 

h Hex 

U8 Unsigned Char 

U16 Unsigned Short  

U32 Unsigned Long 

I8 signed Char 

I16 signed Short 

I32 signed Long 

RW Read Write 

RO Read Only 

WO Write Only 

Var. Variable 

ETG EtherCAT Technology Group 

ESC EtherCAT Slave Controller 

ESM EtherCAT State Machine 

DI Digital Input 

DO Digital Output 

AI Analog Input 

AO Analog Output 

PP Profile Position Mode 

PV Profile Velocity Mode 

PT Profile Torque Mode 

HM Homing Mode 

CSP Cyclic Synchronous Position Mode 

CSV Cyclic Synchronous Velocity Mode 

CST Cyclic Synchronous Torque Mode 

Uint ˞  ˞

Uint/S ˞  ˞

Uint/S2 ˞  ˞

P Pulse 

S Second 

RPM Revolutions Per Minute 
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Chapter 1 Introduction 

ʵːʵ sĖĆÓĥÎġ MĀġĖĆÓĥÎġíĆĀ 

z2ʻ8-zÙĖíÙĚ - ĚÙĖıĆ ēĖĆÓĥÎġĚ ÀĖÙ ëíçë ēÙĖæĆĖÿÀĀÎÙ - ÓíçíġÀú ĚÙĖıĆ ĲëíÎë íĚ
ÓÙĚíçĀÙÓ æĆĖ ēĆĚíġíĆĀ˖ıÙúĆÎíġĴ˖ġĆĖĕĥÙ ëíçë ÀÎÎĥĖÀġÙ ÎĆĀġĖĆúĲíġëēĆĲÙĖĖÀġíĀç ĖÀĀçíĀçĥē
ġĆ ʶ÷µĲëíÎë ēĖĆıíÓÙĚÀ ēÙĖæÙÎġ ĚĆúĥġíĆĀ æĆĖ ÓíææÙĖÙĀġ ÀēēúíÎÀġíĆĀĚ Ĳíġë ÙÀĚĴ ġĥĀíĀç
ēĖĆÎÙĚĚː 
 
z2ʻ8-ĚÙĖíÙĚ - ĚÙĖıĆ ÓĖíıÙĚ ÀĖÙ ĥĚíĀç ġëÙ úÀġÙĚġ 2íçíġÀú zíçĀÀú sĖĆÎÙĚĚíĀç ˜2zs˝ Îëíē
ÀĀÓ MĀġÙúúíçÙĀġ sĆĲÙĖ _ĆÓĥúÙ ˜Ms_˝ Ĳíġë ÎĆÿēÀÎġ ÎĆÿēĆĀÙĀġĚ íĀġÙçĖÀġíĆĀ ÀĀÓ çĖÙÀġ
ĖÙúíÀÌíúíġĴː ¦ĚíĀç ġëÙ ÌÙĚġ sM2 ÎÀúÎĥúÀġíĆĀ æĆĖ sĥúĚÙ µíÓġë _ĆÓĥúÀġíĆĀ ˜sµ_˝ ÎĆĀġĖĆúˋ ĆĥĖ
z2ʻ8-ĚÙĖíÙĚ ēĖĆÓĥÎġĚ ÀĖÙ ġëÙ ĆĀÙ ġĆ ÌÙÀġ íĀ ġëíĚ ēĖĆÓĥÎġ ÎÀġÙçĆĖĴː 
 
MĀ ÎĆÿēÀĖíĚĆĀ ġĆ ÎĆĀıÙĀġíĆĀÀú ēĥúĚÙ ÎĆĀġĖĆúúÙÓ ĚÙĖıĆ ÓĖíıÙĚˋ ĆĥĖz2ʻ8-ēĖĆıíÓÙĚ
ÀÓıÀĀġÀçÙĚ ÀĚ úíĚġÙÓ ÌÙúĆĲː 
 
ü ZÙĀçġëÙĀ ÎĆÿÿĥĀíÎÀġíĆĀ ĖÀĀçÙ ÀĀÓ úĆĲÙĖ ÙúÙÎġĖĆÿÀçĀÙġíÎ íĀġÙĖæÙĖÙĀÎÙ 
2ĥÙ ġĆ ġëÙ ĖÙúíÀĀÎÙ Ćæ ēĥúĚÙ ÎĆÿÿÀĀÓˋ ēĥúĚÙ ÎĆĀġĖĆúúÙÓ ĚÙĖıĆ ÓĖíıÙĚ ÎĆĥúÓ ÌÙ ÙÀĚíúĴ
ÓíĚĖĥēġÙÓ ÌĴ ÙúÙÎġĖĆÿÀçĀÙġíÎ íĀġÙĖæÙĖÙĀÎÙĚː 8ġëÙĖ- ¢ ÎĆÿÿĥĀíÎÀġíĆĀ ēĖĆġĆÎĆú
ēĖĆıíÓÙĚ æÀĥúġ ÓÙġÙÎġíĆĀĚ úíÿíġÀġíĆĀĚ ÀĀÓ ÙĖĖĆĖ ëÀĀÓúíĀç ġëÀġ ÿÀ÷ÙĚ ÎĆÿÿĥĀíÎÀġíĆĀ
ÿĆĖÙ ĖÙúíÀÌúÙ ĆıÙĖ úĆĀç ÓíĚġÀĀÎÙĚː 
 

ü GĖÙÀġÙĖ ÿĆġíĆĀ ÎĆĀġĖĆú 
¢ĖÀöÙÎġĆĖĴ çÙĀÙĖÀġíĆĀ ÎÀĀ ÌÙ ÓĆĀÙĲíġëíĀ ġëÙ ÓĖíıÙĖ ĥĀÓÙĖ ĀĆĀÎlĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ
ÿĆÓÙː -ĆĀġĖĆúúÙĖ ĆĀúĴ ĀÙÙÓĚ ġĆ ÓÙúíıÙĖ ġÀĖçÙġ ēĆĚíġíĆĀˋ ıÙúĆÎíġĴ ÀĀÓ ÀÎÎÙúÙĖÀġíĆĀ
ÎĆÿÿÀĀÓĚ ġĆ ġëÙ ÓĖíıÙĖː 2ĖíıÙĖĚ ÎÀĀ ġëÙĀ ÀÎëíÙıÙ çĖÙÀġÙĖ ÎĆĀġĖĆú ÌĴ ÀēēúĴíĀç
æÙÙÓæĆĖĲÀĖÓ ġĆ ġëÙ ÎĆÿÿÀĀÓĚː 
 

ü zíÿēúíæĴ ÎĆÿēúÙĳ ĲíĖíĀç ĲĆĖ÷ 
¦ĚíĀç 8ġëÙĖ- ¢ ÎĆÿÿĥĀíÎÀġíĆĀ ēĖĆġĆÎĆúĚˋ ġëÙ ÎĆĀĀÙÎġíĆĀĚ ÌÙġĲÙÙĀ ÿÀĚġÙĖ ÓÙıíÎÙ
ÀĀÓ ĚúÀıÙ ĚġÀġíĆĀĚ ÎÀĀ ÌÙ ĖÙÀúíĸÙÓ ĥĚíĀç ĆĀúĴ Z ` ÎÀÌúÙĚː 
 

ü vÙÓĥÎÙÎĆĚġ ÌĴ úĆĲÙĖíĀç ġëÙ ĖÙĕĥíĖÙÿÙĀġ æĆĖ ÿĆĖÙ ēĆĖġĚ 
_ĥúġíēúÙ ÀĳÙĚ ÎĆĀġĖĆú ÎÀĀ ÌÙ ĖÙÀúíĸÙÓ ĲíġëĆĥġ ĖÙĕĥíĖÙÿÙĀġ æĆĖ ÿĆĖÙ ēĆĖġĚ ĆĖ ēĥúĚÙ
ÿĆÓĥúÙ ĆĀ ġëÙ ÿÀĚġÙĖ ÓÙıíÎÙ˖ÎĆĀġĖĆúúÙĖː fĀúĴ À ĀÙġĲĆĖ÷ ēĆĖġ íĚ ĀÙÙÓÙÓ ġĆ ÎëÀíĀ ġëÙ
ÀĳíĚ ÎĆĀġĖĆúúÙĖ ˜ÓĖíıÙĖĚ˝ ġĆçÙġëÙĖ íĀ ĚÙĖíÙĚː 
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ʵːʷ _ÀġÎëíĀç ĚÙĖıĆ ÓĖíıÙġĆ ĚÙĖıĆ ÿĆġĆĖ 
¢ëÙ ġÀÌúÙ ÌÙúĆĲ íĚ ġëÙ ĖÙÎĆÿÿÙĀÓÙÓ ĚÙĖıĆ ÿĆġĆĖ ÿÀġÎëíĀç ġĆ ÓĖíıÙĖ íĀ ġÙĖÿ Ćæ ēĆĲÙĖ
ĖÀġíĀçː¢ëÙ ēĆĲÙĖ ĖÀġíĀç Ćæ ġëÙ ÿĆġĆĖ ĚëĆĥúÓ ÌÙ ÷Ùēġ ÌÙúĆĲ ġëÀġ Ćæ ġëÙ ĚÙĖıĆ ÓĖíıÙ ː

Power rating(W) 50 100 200 400 750 850 1000 1300 1500 1800 2000 

Connector 
Direct                       

Aviation                       

Frame 
size (mm) 

40                       

60                       

80                       

130                       

Rotational 
speed 
(rpm) 

1500                       

2500                       

3000                       

 
*All motor models come with optional holding brake. 
**All matching motors for SD7 220V series are with high inertia and 23-bit optical encoder. 
***Motor models with 23-bit magnetic encoder coming soon. 
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ʵː2yĖíıÙĖ ¢ÙÎëĀíÎÀú zēÙÎíæíÎÀġíĆĀ 

z2ʻ8-ʁʁ ʴ² _ĆÓÙúĚ 
SD7EC series  SD2EC SD3EC SD4EC SD5EC 

Rated power (W)  750 1000 1500 2000 

Rated Current (Arms)  5.5 7 9.5 12 

Peak Current (Arms)  16.6 18.7 31.1 36 

Size (mm)  50*175*156 80*175*179 

Main Power Supply 
Single phase AC 220V,  -15%~+10%,  50/60Hz 

Control Circuit Power Supply 

 
z2ʻ8-̫̓ ʴ² _ĆÓÙúĚ 
SD7ECFT series    SD7EC30H SD7EC44H SD7EC55H SD7EC75H 

Rated Power(W)    3000 4400 5500 7500 

Rated Current (Arms)    11.9 16.5 20.8 25.7 

Peak Current (Arms)    33.2 38.9 51.6 33.6 

Size (mm)  80*175*179 89*250*230 

Main Power Supply Three phase AC 380V~440V, -15%~+10%, 50/60Hz 

Control Circuit Power Supply Single phase AC 380V~440V, -15%~+10%, 50/60Hz 

 
Drive mode IGBT PWM sinusoidal wave drive 

Control mode 

Position 

Profile Position Mode (PP) 

Cyclic Synchronous Position Mode (CSP) 

Homing Mode (HM) 

Velocity 
Profile Velocity Mode (PV) 

Cyclic Synchronous Velocity Mode (CSV) 

Torque 
Profile Torque Mode (PT) 

Cyclic Synchronous Torque Mode (CST) 

Encoder Feedback RS485 protocol: 23-bit multiturn absolute magnetic/optical encoder 

I/O 

Digital Input 

4 Digital Inputs (Supports NPN and PNP) 

Configurable input signals under 

EtherCAT mode:  

1. Clear Alarm ̂A-CLR̃ 

2. Positive limit switch (POT) 

3. Negative limit switch (NOT) 

4. Homing switch (HOME-SWITCH) 

5. Emergency stop (E-Stop) 

Digital Output 

3 Digital Outputs (2 single-ended, 1 differential) 

Configurable output signals under 
EtherCAT mode: 

1. Alarm (ALM) 
2. Servo ready (SRDY) 
3. External brake off (BRK-OFF) 
4. Positioning completed (INP) 
5. Velocity at arrival (AT-SPEED) 
6. Torque limiting command (TLC) 
7. Zero speed position (ZSP) 
8. Velocity coincidence (V-COIN) 
9. Position command (P-CMD) 
10. Velocity limit (V-LIMIT) 
11. Velocity command (V-CMD) 
12. Servo enabled (SRV-ST) 
13. Homing done (HOME-OK) 

Encoder Output Encoder ABZ differential pulse output 

Probe Input 2 high speed probe inputs: EXT1+/EXT1-, EXT2+/EXT2- 

Communication 
Port 

USB mini Modbus USB2.0 (No need to connect driver to power supply) 

EtherCAT EtherCAT̆Communication up to 128 axes to a host 

Software 
Driver tuning through Motion Studio Parameters tuning in current loop, position loop, velocity loop; Modify I/O 
signal and motor parameters; Variables(velocity, position deviation, etc.) monitoring using step diagrams 

Driver Front Panel 5 push buttons and 8-segments display 

Holding brake Built-in (Supports external brake) 

Safety Protection 
Overcurrent. Overvoltage. Undervoltage. Overheat. Overload. Overtravel. Single-Phasing. Regenerative resistor 
error. Position deviation error. Encoder feedback error. Excessive braking rate. EEPROM error 

Environment 

Temperature 
Storage: -20-80ᴈ (Condensation free) 
Installation: 0-55ᴈ (Not frozen) 

Humidity Under 90%RH (Condensation free) 

Altitude Up to 1000m above sea level 

Vibration Less than 0.5G (4.9m/s2) 10-60Hz (non-continuous working) 

IP ratings IP20 
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ʵːʹ 2ĖíıÙĖ ēĆĖġĚ ÀĀÓ ÎĆĀĀÙÎġĆĖĚ 

 
z2ʻ8-zÙĖíÙĚ zÙĖıĆ 2ĖíıÙ          ʶʶʴ² _ĆÓÙúĚ  

 
z2ʻ8-zÙĖíÙĚ zÙĖıĆ 2ĖíıÙ ʷʼʴ² _ĆÓÙúĚ  
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No. Parts & Connectors Description 

1 Front Panel 

Including a LED display and 5 buttons. LED display is used to display servo drive status and 
parameter settings. 

5 buttons̔ 

M  ̔To switch between different modes and parameters     

  ̔Switch between value 

ƶ  ̔Switch between sub-menus/Increase 

Ƹ  ̔Switch between sub-menus/Decrease 

S   : Enter 

2 USB mini tuning port 
Connect to computer for tuning of servo drive. Parameters of the servo drive can be modified 
without connecting to main power supply.  

3 CN1 I/O signal Probe input signal & other I/O signals terminals 

4 
CN3 EtherCAT IN/ 
CN4 EtherCAT OUT 

Connect to master device or next/previous slave station 

5 CN6 STO Safe Torque Off (STO) port 

6 CN2 Encoder Connect to motor encoder 

7 Power-on indicator light 
Lights up when servo drive is connected to main power supply.  
Please do not touch the power terminal immediately after power off as the capacitor might require 
some time to discharge.   

SD7EC 220V models 

8 

L1, L2  Main power supply 220VAC 

P+, Br Connect to regenerative resistor 

P+, N Common DC bus terminals for multiple drivers 

U, V, W Motor connector: Connect to U,V,W power terminals on servo motor 

PE PE motor earth terminal: Connect to motor PE terminal 

SD7EC 380V models 

 
 

L1C, L2C Control circuit power supply input ï 1ph 380VAC 

R, S, T Main power supply input ï 3ph 380VAC 

P+ DC bus positive terminal. Connect to regenerative resistor 

B1, B2 
Please short connect B1 and B2 when using internal regenerative resistor. If external regenerative 
resistor is required, remove the short connector between B1 and B2, connect the external 
regenerative resistor to P+ and B2.  

N DC bus negative terminal. Do not connect.  

N1, N2 
(4.4/5.5/7.5kW models) 

N1 and N2 are short connected. Connect N1 and N2 after removing short connector to a DC 
reactor to suppress electrical current high harmonics.  

 Protective Earth PE Connect to PE of main power supply. For grounding 
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ʵːʺ _ĆġĆĖ ēĆĖġĚ ÀĀÓ ÎĆĀĀÙÎġĆĖĚ 

_ĆġĆĖĚ Ĳíġë ÀıíÀġíĆĀ ÎĆĀĀÙÎġĆĖĚ              

 

_ĆġĆĖĚ Ĳíġë ÓíĖÙÎġ ÎĆĀĀÙÎġĆĖĚ 
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Chapter 2 Installation & Wiring 

ʶː zɻÙĖıĆ 2ĖíıÙMĀĚġÀúúÀġíĆĀ 

ʶːʵːʵ zÙĖıĆ ÓĖíıÙ íĀĚġÀúúÀġíĆĀ ÙĀıíĖĆĀÿÙĀġ 

ʶːʵːzʁÙĖıĆ 2ĖíıÙ2íÿÙĀĚíĆĀ 

z28̒- zÙĖíÙĚ ʸʴʴµˡʁ ʶʴ² - zíĸÙ 

 

ʸʴÿÿ ĳ ʵʻʹÿÿ ĳʵʹʺÿÿ 

 

z28̒- zÙĖíÙĚ ʻʹʴµ̟ ʵʴʴʴµˡʁ ʶʴ² - zíĸÙ + 

 
 

ʹʴÿÿ ĳ ʵʻʹÿÿ ĳ ʵʹʺÿÿ 

  

¢ŜƳǇŜǊŀǘǳǊŜ 
{ǘƻǊŀƎŜΥ πнлπулᴈ ό/ƻƴŘŜƴǎŀǘƛƻƴ ŦǊŜŜύΤ   
LƴǎǘŀƭƭŀǘƛƻƴΥ лπррᴈ όbƻǘ ŦǊƻȊŜƴύ 

IǳƳƛŘƛǘȅ ¦ƴŘŜǊ фл҈wI ό/ƻƴŘŜƴǎŀǘƛƻƴ ŦǊŜŜύ 

!ƭǘƛǘǳŘŜ ¦Ǉ ǘƻ млллƳ ŀōƻǾŜ ǎŜŀ ƭŜǾŜƭ 

±ƛōǊŀǘƛƻƴ [Ŝǎǎ ǘƘŀƴ лΦрD όпΦфƳκǎнύ млπслIȊ όƴƻƴπŎƻƴǘƛƴǳƻǳǎ ǿƻǊƪƛƴƎύ 

!ǘƳƻǎǇƘŜǊƛŎ bƻ ŎƻǊǊƻǎƛǾŜ ƎŀǎΣ ŎƻƳōǳǎǘƛōƭŜǎΣ ŘƛǊǘ ƻǊ ŘǳǎǘΦ 

Lt ǊŀǘƛƴƎǎ  Ltнл 
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z2ʻ8-zÙĖíÙĚ  ʵʹʴʴµ˖ʶʴʴʴµˡʁ ʶʴ² -  zíĸÙ 2  

 

 

 

80mmĬ175mmĬ179mm 

 

z2ʻ8-zÙĖíÙĚ ʷʴʴʴµ˖ʸʸʴʴµ˖ʹʹʴʴµ˖ʻʹʴʴµˡ̫ ʼʴ² -   zíĸÙ 8  

 

 

 

89mmĬ250mmĬ230mm 

zēÀÎÙ ĖÙĕĥíĖÙÿÙĀġ æĆĖ íĀĚġÀúúÀġíĆĀ 

MĀ ĆĖÓÙĖ ġĆ ÙĀĚĥĖÙÙææíÎíÙĀġëÙÀġ ÓíĚĚíēÀġíĆĀˋ ēúÙÀĚÙ úÙÀıÙ Àġ úÙÀĚġ ʵʴÿÿ íĀĚġÀúúÀġíĆĀ

ĚēÀÎÙ íĀ ÌÙġĲÙÙĀ ÓĖíıÙĖĚː Mæ ÓĖíıÙĖĚ ĀÙÙÓ ġĆ ÌÙ ÿĆĥĀġÙÓ ÎĆÿēÀÎġúĴˋ ēúÙÀĚÙúÙÀıÙ Àġ ʵÿÿ

Ćæ íĀĚġÀúúÀġíĆĀ ĚēÀÎÙː súÙÀĚÙ ÷ÙÙē íĀ ÿíĀÓ ġëÀġ ĥĀÓÙĖ ĚĥÎë ÎĆĀÓíġíĆĀĚˋ ġëÙ ÓĖíıÙĖĚ ÎÀĀ

ĆĀúĴ ĖĥĀ Àġ ʻʹ̧ Ćæ ÀÎġĥÀú úĆÀÓ ĖÀġÙː 
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MĀĚġÀúúÀġíĆĀ ÿÙġëĆÓ 

súÙÀĚÙ íĀĚġÀúú ġëÙ ÓĖíıÙĖ ıÙĖġíÎÀú ġĆ çĖĆĥĀÓ æÀÎíĀçæĆĖĲÀĖÓæĆĖ ÌÙġġÙĖ ëÙÀġ

ÓíĚĚíēÀġíĆĀː úĲÀĴĚ íĀĚġÀúú íĀ ĖĆĲĚ ÀĀÓ ĥĚÙ ëÙÀġ íĀĚĥúÀġíĆĀ ÌĆÀĖÓ ġĆ ĚÙēÀĖÀġÙ

ÌÙġĲÙÙĀ ĖĆĲĚː 

-ĆĆúíĀç æÀĀĚ ÀĖÙ ĖÙÎĆÿÿÙĀÓÙÓ æĆĖ ÓĖíıÙĖĚ ġĆ ÀÎëíÙıÙ ĆēġíÿÀú ēÙĖæĆĖÿÀĀÎÙː 

V GĖĆĥĀÓíĀç 

s8 ġÙĖÿíĀÀúĚ ÿĥĚġ ÌÙ çĖĆĥĀÓÙÓ ġĆ ēĖÙıÙĀġ ÙúÙÎġĖĆÎĥġíĆĀ ëÀĸÀĖÓĆĖ ÙúÙÎġĖĆÿÀçĀÙġíÎ

íĀġÙĖæÙĖÙĀÎÙː 

V µíĖíĀç 

súÙÀĚÙ ÙĀĚĥĖÙ ġëÙĖÙ íĚ ĀĆ úíĕĥíÓ ÀĖĆĥĀÓ ġëÙ ĲíĖíĀç ÀĀÓ ÎĆĀĀÙÎġĆĖĚ ÀĚ úíĕĥíÓ úÙÀ÷ÀçÙ

ÿÀĴ ÎÀĥĚÙ ĚÙĖíĆĥĚ ÓÀÿÀçÙ ġĆ ġëÙ ÓĖíıÙĖ˜Ě˝ː 
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ʶːzʁÙĖıĆ _ĆġĆĖ MĀĚġÀúúÀġíĆĀ 

ʶːʶːʵ MĀĚġÀúúÀġíĆĀ ÎĆĀÓíġíĆĀĚ 

MĀĚġÀúúÀġíĆĀ ÎĆĀÓíġíĆĀĚ ÿÀĴÀææÙÎġ ġëÙ úíæÙĚēÀĀ Ćæ À ÿĆġĆĖ 

ü súÙÀĚÙ ÷ÙÙē ÀĲÀĴ æĖĆÿ ÎĆĖĖĆĚíıÙ æúĥíÓ ÀĀÓ ÎĆÿÌĥĚġíÌúÙĚː 

ü Mæ ÓĥĚġĴ ĲĆĖ÷íĀç ÙĀıíĖĆĀÿÙĀġ íĚ ĥĀÀıĆíÓÀÌúÙˋ ēúÙÀĚÙ ĥĚÙ ÿĆġĆĖĚ Ĳíġë Ćíú ĚÙÀúː 

ü súÙÀĚÙ ÷ÙÙē ÀĲÀĴ æĖĆÿ ëÙÀġ ĚĆĥĖÎÙː 

ü Mæ ÿĆġĆĖ íĚ ĥĚÙÓ íĀ ÙĀÎúĆĚÙÓ ÙĀıíĖĆĀÿÙĀġ ĲíġëĆĥġ ëÙÀġ ÓíĚĚíēÀġíĆĀˋ ÿĆġĆĖ úíæÙĚēÀĀ Ĳíúú

ÌÙ ĚëĆĖġː 

ü súÙÀĚÙ ÎëÙÎ÷ ÀĀÓ ÎúÙÀĀ ġëÙ íĀĚġÀúúÀġíĆĀ ĚēĆġ ÌÙæĆĖÙ íĀĚġÀúúÀġíĆĀː 

 

ʶːʶːʶsĖÙÎÀĥġíĆĀĚ ÓĥĖíĀç íĀĚġÀúúÀġíĆĀ 

MĀĚġÀúúÀġíĆĀ ÿÙġëĆÓ 

MĀĚġÀúú ëĆĖíĸĆĀġÀú ġĆ çĖĆĥĀÓ 

_À÷Ù ĚĥĖÙ ēĆĲÙĖ ÎÀÌúÙ ÀĀÓ ÙĀÎĆÓÙĖ ÎÀÌúÙ íĚ æÀÎíĀç ÓĆĲĀĲÀĖÓĚ ġĆ ÿÀ÷Ù ĚĥĖÙ æúĥíÓ ÓĆÙĚĀġ˫

úÙÀ÷ íĀġĆ ġëÙ ēĆĖġĚː 

MĀĚġÀúú ıÙĖġíÎÀú ġĆ çĖĆĥĀÓ 

súÙÀĚÙ ĥĚÙ À ÿĆġĆĖ Ĳíġë Ćíú ĚÙÀú ĲëÙĀ ēÀíĖÙÓ Ĳíġë À ĖÙÓĥÎÙĖ ġĆ ēĖÙıÙĀġ ĖÙÓĥÎÙĖ Ćíú æĖĆÿ

úÙÀ÷íĀç íĀġĆ ġëÙ ÿĆġĆĖː 

 

fíúlÀĀÓ ĲÀġÙĖēĖĆĆæíĀç 

ü 2Ć ĀĆġ ĚĥÌÿÙĖçÙ ÿĆġĆĖ˖ÎÀÌúÙ ĥĀÓÙĖ Ćíú˖ĲÀġÙĖ 

ü súÙÀĚÙ ĥĚÙ À ÿĆġĆĖ Ĳíġë Ćíú ĚÙÀú ĲëÙĀ ēÀíĖÙÓ Ĳíġë À ĖÙÓĥÎÙĖ ġĆ ēĖÙıÙĀġ ĖÙÓĥÎÙĖ Ćíú

æĖĆÿ úÙÀ÷íĀç íĀġĆ ġëÙ ÿĆġĆĖː 

ü Mæ ġëÙĖÙ íĚ ÀĀ ĥĀÀıĆíÓÀÌúÙ æúĥíÓ úÙÀ÷ÀçÙ ĀÙÀĖ ġëÙ ÿĆġĆĖˋ ēúÙÀĚÙ ĥĚÙ ÿĆġĆĖ Ĳíġë ÌÙġġÙĖ

Ms ĖÀġíĀçĚː 

ü _À÷Ù ĚĥĖÙ ēĆĲÙĖ ÎÀÌúÙ ÀĀÓ ÙĀÎĆÓÙĖ ÎÀÌúÙ íĚæÀÎíĀç ÓĆĲĀĲÀĖÓĚ ġĆ ÿÀ÷Ù ĚĥĖÙ æúĥíÓ

ÓĆÙĚĀġ˫ úÙÀ÷ íĀġĆ ġëÙ ēĆĖġĚː 

ü ıĆíÓ ġëÙ ĥĚÀçÙ Ćæ ÿĆġĆĖ íĀ ĲÀġÙĖ˖Ćíú úÙÀ÷íĀç ēĖĆĀÙ ÙĀıíĖĆĀÿÙĀġː 

 

-ÀÌúÙ ĥĀÓÙĖ ĚġĖÙĚĚ 

ü 2Ć ĀĆġ ġëÙ ÌÙĀÓ ġëÙ ÎÀÌúÙ ÙĚēÙÎíÀúúĴ Àġ ÙÀÎë ÙĀÓĚ Ćæ ġëÙ ÎĆĀĀÙÎġĆĖĚː 

ü _À÷Ù ĚĥĖÙ ġĆ ĀĆġ úÙġ ġëÙ ÎÀÌúÙĚ ÌÙ ġĆĆ ġíçëġ ÀĀÓ ĥĀÓÙĖ ġĖÙÿÙĀÓĆĥĚ ĚġĖÙĚĚ ÙĚēÙÎíÀúúĴ

ġëíĀĀÙĖ ÎÀÌúÙĚ ĚĥÎë ÀĚ ĚíçĀÀú ÎÀÌúÙĚː 

 

-ĆĀĀÙÎġĆĖĚ 

ü súÙÀĚÙ ġĆ ĖÙÿĆıÙ ÀĀĴ ÎĆĀÓĥÎġíıÙ æĆĖÙíçĀ ĆÌöÙÎġĚ æĖĆÿ ġëÙ ÎĆĀĀÙÎġĆĖĚ ÌÙæĆĖÙ

íĀĚġÀúúÀġíĆĀ 

ü ¢ëÙ ÎĆĀĀÙÎġĆĖĚ ÀĖÙ ÿÀÓÙ Ćæ ĖÙĚíĀː _ÀĴ ĀĆġ ĲíġëĚġÀĀÓ íÿēÀÎġː 

ü súÙÀĚÙ ëĆúÓġëÙ ÓĖíıÙĖ ÓĥĖíĀç ġĖÀĀĚēĆĖġÀġíĆĀˋ ĀĆġ ġëÙ ÎÀÌúÙĚː 

ü ZÙÀıÙ ÙĀĆĥçëÌ˨ÙĀÓ˩ĆĀ ġëÙ ÎĆĀĀÙÎġĆĖ ÎÀÌúÙĚ ġĆ ÙĀĚĥĖÙ úÙĚĚ ĚġĖÙĚĚ ĥēĆĀ íĀĚġÀúúÀġíĆĀː 
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8ĀÎĆÓÙĖ ̪ ÎĆĥēúíĀç 

ü 2ĥĖíĀç íĀĚġÀúúÀġíĆĀ ĆĖ ĖÙÿĆıÀú Ćæ ÎĆĥēúíĀçˋ ēúÙÀĚÙ ÓĆ ĀĆġ ëíġ ġëÙ ÿĆġĆĖ ĚëÀæġ Ĳíġë À

ëÀÿÿÙĖ ÀĚ íġ ĲĆĥúÓ ÎÀĥĚÙ ÓÀÿÀçÙ ġĆ íĀġÙĖĀÀú ÙĀÎĆÓÙĖː 

ü súÙÀĚÙ ÿÀ÷Ù ĚĥĖÙ ġĆ ÎÙĀġĖÀúíĸÙ ġëÙ ÿĆġĆĖ ĚëÀæġ ÀĀÓ ÎĆĥēúíĀçˋ íġ ÿíçëġ ÎÀĥĚÙ ÓÀÿÀçÙ

ġĆ ÿĆġĆĖ ĆĖ ÙĀÎĆÓÙĖ ÓĥÙ ġĆ ıíÌĖÀġíĆĀː 

ü súÙÀĚÙ ÿÀ÷Ù ĚĥĖÙ ÀĳíÀú ÀĀÓ ĖÀÓíÀú úĆÀÓ íĚ ĲíġëíĀ ġëÙ úíÿíġĚ ĚēÙÎíæíÙÓ ÀĚ íġ ÿíçëġ ÀææÙÎġ

ġëÙ úíæÙĚēÀĀ Ćæ ġëÙ ÿĆġĆĖ ĆĖ ÎÀĥĚÙ ÓÀÿÀçÙ ġĆ íġː 
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ʶːz̫2ʻ8-µíĖíĀç 2íÀçĖÀÿ 

z2ʻ8-zÙĖíÙĚ˟ʁ ʶ²ɹ _ĆÓÙúĚ 
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z2ʻ8-zÙĖíÙĚ ʷɹ ʴʴµ˟̫ ʼ²ɹ _ĆÓÙúĚ 

 

  

CN1

7

DI2

4.7K

4.7K

DI3 4.7K

4.7K

12~24Vdc

CN2

U

PE
W
V

9

11

13

15

PE

USB

DICOM

DI4

220ɋ

3

5EXT1-

4

220ɋ6EXT2-

2EXT2+

2K

1EXT1+

2K

DI1

DO1

DO2

DOCOM

DO3+

DO3-

16

10

12

14

8

High-Speed Probe 
Input

Digit input

3

SF1-

SF2+

24V

4

6

SF1+

24V

8

7EDM+

EDM-

2.2K

2.2KSF2-

1

2

5

24V

0V

Pins 1 and 2 cannot 
be used to supply 

power to other 
devices.

STO
Function

CN6

Line Filter

Circuit 
Breaker

Contactor

3 -PH 380VAC

T

    L1C

    L2C

N

S

R

11 A̅

12 Ȧ

9 B̅

10 Ḃ

OCZ

GND

7 Z̅

8 Ż

5

6

Encoder 
output

CN5

18 AI1+

20 AI1-

17 AI2+

19 AI2-

+10V ~ -10V

+10V ~ -10V

Disconnect B1 and B2 before 
using an external 
regenerative resistor.

P+

B1

B2

Short connect B1 and B2 when 
using internal regenerative resistor

Analog
input

Digit 
output

Don't connect to N

24V open collector 
input connect to pin: 

1, 5;
2, 6
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z2ʻ8-zÙĖíÙĚ ʸʸʴʴµ˖ʹʹʴʴµ˖ʻʹʴʴµ˟̫ ʼ²ɹ _ĆÓÙúĚ 

 

  

CN1

7

DI2

4.7K

4.7K

DI3 4.7K

4.7K

12~24Vdc

CN2

U

PE
W
V

9

11

13

15

PE

USB

DICOM

DI4

220ɋ

3

5EXT1-

4

220ɋ6EXT2-

2EXT2+

2K

1EXT1+

2K

DI1

DO1

DO2

DOCOM

DO3+

DO3-

16

10

12

14

8

3

SF1-

SF2+

24V

4

6

SF1+

24V

8

7EDM+

EDM-

2.2K

2.2KSF2-

1

2

5

24V

0V

CN6

Line Filter

T

    L1C

    L2C

S

R

11 A̅

12 Ȧ

9 B̅

10 Ḃ

OCZ

GND

7 Z̅

8 Ż

5

6

CN5

18 AI1+

20 AI1-

17 AI2+

19 AI2-

+10V ~ -10V

+10V ~ -10V

N2

B1

B2

N1

P+

 N1 is  connected to N2 under normal 
circumstances;
To suppress power supply high 
harmonics : Connect a DC reactor 
between N1 and N2

3-PH 380VAC

Circuit 
Breaker

Contactor

Short connect B1 and B2 when 
using internal regenerative resistor

High-Speed Probe 
Input

Analog
input

Digit input

Digit 
output

STO
Function

Pins 1 and 2 cannot be 
used to supply power 
to other devices.

Encoder 
output

Disconnect B1 and B2 before 
using an external 
regenerative resistor.

24V open collector 
input connect to 

pin: 
1, 5;
2, 6
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ʶːʸ zÙĖıĆ 2ĖíıÙsĆĖġĚ 

 

 

¢ÀÌúÙ ʶˡɻEĥĀÎġíĆĀĚ Ćæ ÓĖíıÙĖ ēĆĖġ 

 

sĆĖġ EĥĀÎġíĆĀ 

-`ʵ M˖f zíçĀÀú sĆĖġ 

-` ʁ 8ĀÎĆÓÙĖ ēĆĖġ 

¦z+ ¦z+ÿíĀísĆĖġ 

-` ̫ 8ġëÙĖ- ¢ M` -ĆÿÿĥĀíÎÀġíĆĀ sĆĖġ 
-` y 8ġëÙĖ- ¢ f¦¢ -ĆÿÿĥĀíÎÀġíĆĀ sĆĖġ 
-` ̋ zÀæÙ ¢ĆĖĕĥÙ fææ ˜z¢f˝ sĆĖġ 
¶ ɻ _ÀíĀ sĆĲÙĖ zĥēēúĴ 
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ʶːʸːʵ¶ʵ _ÀíĀ ēĆĲÙĖ ĚĥēēúĴ 

z2ʻ8-zÙĖíÙĚ˟ʁ ʶ²ɹ _ĆÓÙúĚ 

 

 
 

¢ÀÌúÙ ʶˡʁ ¶ʵ ēĆĖġ ÓÙĚÎĖíēġíĆĀĚ 

Port Pin Functions Remarks 

X1 

L1 Single phase 220VACι+10Ќ-

15%ι50/60Hz 

 Optional isolation transformer  

 Do not connect to 380VAC directly to prevent damage to 
driver. 

 In case of serious interference, it is recommended to connect 
a line filter to main power supply; 

It is recommended to install a fuseless circuit breaker to cut off 
power supply in time when the driver fails. 

L2 

P + 

 Internal DC bus positive 
terminal 

 External regenerative 
resistor P terminal 

Please refer to 2.4.1 Regenerative resistor selection and 
connections 

Br 
External regenerative resistor 

terminal 

N  Please do not connect 

U Motor U terminal 

Please ensure proper wire connection on motor. V Motor V terminal 

W Motor W terminal 

PE Motor Protective Earth 
Please ground PE of driver and motor together 
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z2ʻ8-zÙĖíÙĚ˟̫ ʼ²ɹ _ĆÓÙúĚ 

L1C

N

PE

B2

W

U

V

P+

L2C

B1

R

S

T

Size C/D 

models            

L1C

B2

B1

W

P+

N2

N1

U

L2C

V

R

S

T

Size E models
 

Port Pin Functions Remarks 

X1 

L1C Control circuit: 

Single phase 380VACι+10Ќ-

15%ι50/60Hz  Optional isolation transformer  

 In case of serious interference, it is recommended to 
connect a line filter to main power supply; 

It is recommended to install a fuseless circuit breaker to cut off 
power supply in time when the driver fails. 

L2C 

R 
Main Power Supply: 

Three phase 380VACι+10Ќ-

15%ι50/60Hz 

S 

T 

P + 

 Internal DC bus positive 
terminal 

 External regenerative 
resistor P terminal 

If an external regenerative resistor is required, please disconnect 
B1 and B2. Connect the external regenerative resistor to 
terminal P+ and B2.  

B1/B2 
External regenerative resistor 

terminal 

N 

Internal DC bus negative 
terminal 

Please do not connect 

N1 
N1 and N2 are connected under normal circumstances. To 
suppress power supply high harmonics, please disconnected N1 
and N2. Connect a DC reactor between N1 and N2. 

N2 

U Motor U terminal 

Please ensure proper wire connection on motor. V Motor V terminal 

W Motor W terminal 

PE Motor Protective Earth 
Please ground PE of driver and motor together 
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ʶːʸːvʁÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ ĚÙúÙÎġíĆĀ ÀĀÓ ÎĆĀĀÙÎġíĆĀĚ 

¢ëÙ ĥĚÙ Ćæ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ 

µëÙĀ ġëÙ ÿĆġĆĖ ĆēēĆĚÙĚ ġëÙ ÓíĖÙÎġíĆĀ Ćæ ĖĆġÀġíĆĀ ÀĚ íĀ ÓÙÎÙúÙĖÀġíĆĀ ĆĖ ıÙĖġíÎÀú ÀĳíĚ

ÙĚÎÀúÀġíĆĀˋ ēÀĖġ Ćæ ġëÙ ĖÙçÙĀÙĖÀġíıÙ ÙĀÙĖçĴ Ĳíúú ÌÙ ÓÙúíıÙĖÙÓ ÌÀÎ÷ ġĆ ġëÙ ÓĖíıÙĖː ¢ëíĚ ÙĀÙĖçĴ

Ĳíúú æíĖĚġ ÌÙĚġĆĖÙÓ íĀ íĀġÙĖĀÀú ÎÀēÀÎíġĆĖĚ Ćæ ġëÙ ÓĖíıÙĖː µëÙĀ ġëÙ ÙĀÙĖçĴ ĚġĆĖÙÓ íĀ ġëÙ

ÎÀēÀÎíġĆĖĚ ĖÙÀÎë ġëÙ ÿÀĳíÿĥÿ ÎÀēÀÎíġĴˋ À ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ íĚ ĖÙĕĥíĖÙÓ ġëÙ ÙĳÎÙĚĚíıÙ

ÙĀÙĖçĴ ġĆ ēĖÙıÙĀġ ĆıÙĖılĆúġÀçÙː 

zÙúÙÎġíĆĀ Ćæ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ 

 Table 2-3 Recommended selection of regenerative resistor 

_ĆÓÙú ĀĆː MĀġÙĖĀÀú

ĖÙĚíĚġÀĀÎÙ˜ɒ˝ 

MĀġÙĖĀÀú ĖÙĚíĚġĆĖ

ēĆĲÙĖ ĖÀġíĀç ˜µ˝ 

_íĀíÿĥÿ

ĖÙĚíĚġÀĀÎÙ˜ɒ˝ 

_íĀíÿĥÿ ēĆĲÙĖ

ĖÀġíĀç ˜µ˝ 

z2ʵ8- ʵʴʴ ʹ ɹ ʹ ɹ ʹ ɹ

z2ʶ8- ʹ ɹ ʻ ́ ʸ ɹ ʹ ɹ

z2ʷ8- ʹ ɹ ʵʴʴ ʷ ɹ ʵʴʴ 

z2y 8- ʵʴʴ ʵʴʴ ʵʴʴ ʵʴʴ 

z2́ 8- ʹ ɹ ʵʴʴ ʸ ɹ ʵʴʴ 

z2̒ 8-ʷʴK ʹ ɹ ʵʴʴ ʸ ɹ ʵʴʴ 

z2ʻ8-ʸʸK ʷ ́ ʵʴʴ ʷ ́ ʵʴʴ 

z2ʻ8-ʹḰ ʷ ́ ʵʴʴ ʶ ́ ʵʴʴ 

z2ʻ8-ʻḰ ʷ ́ ʵʴʴ ʶ ́ ʵʴʴ 

 

-ÀúÎĥúÀġíĆĀ Ćæ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġÀĀÎÙ ĥĀÓÙĖ ĀĆĖÿÀú ĆēÙĖÀġíĆĀ 

zġÙēĚˊ 

ʵː 2ÙġÙĖÿíĀÙ íæ ÓĖíıÙĖ ÎĆÿÙĚ Ĳíġë À ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖː MæĀĆġˋ ēúÙÀĚÙ ēĖÙēÀĖÙ À

ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ Ĳíġë ĖÙĚíĚġÀĀÎÙ ıÀúĥÙ ëíçëÙĖ ġëÀĀ ÿíçëġ ÌÙ ĖÙĕĥíĖÙÓː 

ʶː _ĆĀíġĆĖ ġëÙ úĆÀÓ ĖÀġÙ Ćæ ġëÙ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ ĥĚíĀç æĖĆĀġ ēÀĀÙú ˜Óʵʸ˝ː zÙġ ġëÙ ÓĖíıÙĖ

ĆĀ ëíçë ıÙúĆÎíġĴ ÌÀÎ÷ ÀĀÓ æĆĖġë ÿĆġíĆĀĚ Ĳíġë ëíçë ÀÎÎÙúÙĖÀġíĆĀ˖ÓÙÎÙúÙĖÀġíĆĀː 

ʷːsúÙÀĚÙ ÿÀ÷Ù ĚĥĖÙ ġĆ ĆÌġÀíĀ ġëÙ ıÀúĥÙ ĥĀÓÙĖ æĆúúĆĲíĀç ÎĆĀÓíġíĆĀĚˊ 2ĖíıÙĖ ġÙÿēÙĖÀġĥĖÙ ̢

ʺŅɹˋ Óʵʸ̢ʼʴ˜µĆĀġ˫ ġĖíççÙĖ ÀúÀĖÿ˝ˋ vÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ íĚ ĀĆġ æĥÿíĀçˋ `Ć ĆıÙĖıĆúġÀçÙ

ÀúÀĖÿ˜8ĖĖʵʶʴ˝ː 

 

sÌ˜vÙçÙĀÙĖÀġíıÙ ēĆĲÙĖ ĖÀġíĀç˝ ̠ vÙĚíĚġĆĖ ēĆĲÙĖ ĖÀġíĀçĳ vÙçÙĀÙĖÀġíıÙ úĆÀÓ ĖÀġÙ ˜̧˝ 

 

súÙÀĚÙ ÎëĆĆĚÙ À ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖĲíġë ēĆĲÙĖ ĖÀġíĀç sĖÀÌĆĥġʶlʸ ġíÿÙĚ ġëÙ ıÀúĥÙ Ćæ

sÌíĀ ÎĆĀĚíÓÙĖÙÓ Ćæ ëÀĖĚë ĲĆĖ÷íĀç ÎĆĀÓíġíĆĀĚ ÀĀÓ ĚĆÿÙë˪ÙÀÓĖĆĆÿ˫ː 

Mæ ġëÙ ÎÀúÎĥúÀġÙÓ sĖ ıÀúĥÙ íĚ úÙĚĚ ġëÀĀ íĀġÙĖĀÀú ĖÙĚíĚġĆĖ ēĆĲÙĖ ĖÀġíĀçˋÙĳġÙĖĀÀú ĖÙĚíĚġĆĖ íĚ

ĀĆġ ĖÙĕĥíĖÙÓː 

 

v˜_Àĳː ĖÙĕĥíĖÙÓ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġÀĀÎÙ˝ ̠ ˜ʷʼʴʶ˟̫ ʻʴʶ˝˖sĖ 
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sĖĆÌúÙÿ ÓíÀçĀĆĚġíÎĚ ĖÙúÀġÙÓ ġĆ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖˊ 

ü Mæ ÓĖíıÙĖ ġÙÿēÙĖÀġĥĖÙ íĚ ëíçëˋ ĖÙÓĥÎÙ ĖÙçÙĀÙĖÀġíıÙÙĀÙĖçĴēĆĲÙĖ ĖÀġíĀç ĆĖ ĥĚÙ ÀĀ

ÙĳġÙĖĀÀú ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ ː

ü Mæ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ íĚ æĥÿíĀçˋ ĖÙÓĥÎÙ ĖÙçÙĀÙĖÀġíıÙ ÙĀÙĖçĴ ēĆĲÙĖ ĖÀġíĀç ĆĖ ĥĚÙ

ÀĀ ÙĳġÙĖĀÀú ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ Ĳíġë ëíçëÙĖ ēĆĲÙĖ ĖÀġíĀçː 

ü Mæ Óʵʸ íĚ ĆıÙĖúĴ úÀĖçÙ ĆĖ íĀÎĖÙÀĚíĀç ġĆĆ æÀĚġˋ ĖÙÓĥÎÙ ĖÙçÙĀÙĖÀġíıÙ ÙĀÙĖçĴ ēĆĲÙĖ

ĖÀġíĀç ĆĖ ĥĚÙ ÀĀ ÙĳġÙĖĀÀúĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ Ĳíġë ëíçëÙĖ ēĆĲÙĖ ĖÀġíĀçː 

ü Mæ ÓĖíıÙĖ ĆıÙĖıĆúġÀçÙ ÀúÀĖÿ ˜8Ėʵʶʴ˝ ĆÎÎĥĖĚˋ ēúÙÀĚÙ ĥĚÙ ÀĀ ÙĳġÙĖĀÀú ĖÙçÙĀÙĖÀġíıÙ

ĖÙĚíĚġĆĖ Ĳíġë úĆĲÙĖ ĖÙĚíĚġÀĀÎÙ ĆĖ ÎĆĀĀÙÎġ ÀĀĆġëÙĖ ĖÙĚíĚġĆĖ íĀ ēÀĖÀúúÙúː 

 

súÙÀĚÙ ġÀ÷Ù æĆúúĆĲíĀç ēĖÙÎÀĥġíĆĀĚ ÌÙæĆĖÙ íĀĚġÀúúíĀç ÀĀÙĳġÙĖĀÀú ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖː 

ʵː súÙÀĚÙ ĚÙġ ġëÙ ÎĆĖĖÙÎġ ĖÙĚíĚġÀĀÎÙ ıÀúĥÙ íĀ sĖʴːʵʺ ÀĀÓ ĖÙĚíĚġĆĖ ēĆĲÙĖ ĖÀġíĀç sĖʴːʵʻ æĆĖ

ġëÙ ÙĳġÙĖĀÀú ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖː 

ʶsːúÙÀĚÙ ÙĀĚĥĖÙ ġëÙ ĖÙĚíĚġÀĀÎÙ ıÀúĥÙ íĚ ëíçëÙĖ ĆĖ ÙĕĥÀúĚ ġĆ ġëÙ ĖÙÎĆÿÿÙĀÓÙÓ ıÀúĥÙĚ íĀ

ġÀÌúÙ ʶˡ̫ vːÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖĚ ÀĖÙ çÙĀÙĖÀúúĴ ÎĆĀĀÙÎġÙÓ íĀ ĚÙĖíÙĚ Ìĥġ ġëÙĴ ÎÀĀ ÀúĚĆ ÌÙ

ÎĆĀĀÙÎġÙÓ íĀ ēÀĖÀúúÙú ġĆ úĆĲÙĖ ġëÙ ġĆġÀú ĖÙĚíĚġÀĀÎÙː 

ʷː súÙÀĚÙ ēĖĆıíÓÙÓ ÙĀĆĥçë ÎĆĆúíĀç æĆĖ ġëÙ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ ÀĚ íġ ÎÀĀ ĖÙÀÎë ÀÌĆıÙ

ʵʴŅɹ ĥĀÓÙĖ ÎĆĀġíĀĥĆĥĚ ĲĆĖ÷íĀç ÎĆĀÓíġíĆĀĚː 

ʸː ¢ëÙ ÿíĀː ĖÙĚíĚġÀĀÎÙ Ćæ ġëÙ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ íĚ ÓÙēÙĀÓÙĀġ ĆĀ ġëÙ MG+¢ Ćæ ġëÙ

ëĆúÓíĀç ÌĖÀ÷Ùː súÙÀĚÙ ĖÙæÙĖ ġĆ ġÀÌúÙ 

¢ëÙĆĖÙġíÎÀú ĚÙúÙÎġíĆĀ Ćæ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ 

µíġëĆĥġ ÙĳġÙĖĀÀú úĆÀÓíĀç ġĆĖĕĥÙˋ ġëÙ ĀÙÙÓ æĆĖ ÀĀ ÙĳġÙĖĀÀú ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ ÎÀĀÌÙ

ÓÙġÙĖÿíĀÙÓ ÀĚ ġëÙ æúĆĲ ÎëÀĖġ ÌÙúĆĲ 
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Start

Determine the 
duration of motion 

cycle T ( s)

Determine motor max. 
rotational velocity 

V( rpm)

Determine motor load -  
inertia ratio ( N)

Calculate 
regenerative energy 

E1( J)

Determine energy 
stored by capacitor 

Eĉ J̃

E1( J) >Eĉ J̃?

External 
resistor needed

Calculate required 
regenerative resistor 

power rating Pr

Pb>Pa?

Use external 
regenerative resistor

Please consider external 
factor ( s) when using external 

regenerative resistor

Use internal 
regenerative resistor

End

No external 
resistor needed

T is the time for velocity to reach 
max. velocity from 0 rpm and 

decelerates back to 0rpm

Can be monitored on the front panel

Can be determined through inertia 
measuring function

E1=(N+1)¦Eo   Eo=J¦V̂2/ 182                             
J: Motor unloaded rotational inertia

V: Motor rotational velocity  
N: motor load - inertia ratio

Use table 2- 5 to determine the maximum 
regenerative energy stored by the capacitors

-  -  -  -  -  -  -  -  -  Pr=
(( E1- Ec)/ T)

0. 5

YN

YN
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Rotational 
velocity

Motor 
Torque

0

V: Motor rotational velocity

0

Regenerative 
torque

T

TL: Load torque

t D: Deceleration 
time

 
¢ÀÌúÙ ʶˡy zġÙēĚ ġĆ ÎÀúÎĥúÀġÙ ÎÀēÀÎíġĴ Ćæ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ 

Steps Calculation Symbol Formula 

1 
Servo system regenerative 

energy 
E1 8ʵ̠˜`̝ʵ˝̞V̞²2/182 

2 

Depleted energy from loss of 

load system during 

acceleration  

EL 

EL ̠ ˜ʁ˖ʺʴ˝ ²̞¢L̞ġ2 

If loss is not determined, please assume E L = 

0. 

3 
Depleted energy due to motor 

coil resistance.  
EM 

EM=(U2˖v˝̞ġ2 

R= coil resistance, U = operating voltage 

If R is not determined, please assume EM = 0. 

4 
Energy stored by internal DC 

capacitors  
Ec Please refer to table 2 - 5 

5 
Depleted energy due to 

regenerative resistance  
EK 

EK=E1- (EL+EM+EC), 

If loss is ignored, EK=E1- EC 

6 
Required power rating of  

regenerative resistor  
Pr Pr=EK˖˜ʴːʹ̞¢˝ 

 

-ĆĀĀÙÎġíĆĀ Ćæ À ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ 
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ʶːʸːʷ µíĖíĀç ÎĆĀĀÙÎġíĆĀĚ æĆĖz2ʻ8-ĚÙĖíÙĚ ĚÙĖıĆ ÓĖíıÙĚ 

z2ʻ8-zÙĖíÙĚ˟ʁ ʶ²ɹ - 

 

 

 
ü z2ʻ8-ĚÙĖíÙĚ ĚÙĖıĆ ÓĖíıÙʶʶʴ² - ÿĆÓÙúĚĚĥēēĆĖġĚíĀçúÙ ēëÀĚÙ ÀĀÓ ġëĖÙÙ ēëÀĚÙ

ʶʶʴ² -ː fĀúĴ ÓĖíıÙĖ Ĳíġë ēĆĲÙĖ ĖÀġíĀç ÀÌĆıÙ ʵʹʴʴµ ĚĥēēĆĖġĚ ġëĖÙÙ ēëÀĚÙ ʶʶʴ² -ː 
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z2ʻ8-zÙĖíÙĚ˟̫ ʼ²ɹ - 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

ü súÙÀĚÙ ĥĚÙ ÀÎíĖÎĥíġ ÌĖÙÀ÷ÙĖ æĆĖ ġëÙ ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ ġĆ ēĖÙıÙĀġ ÓÀÿÀçÙ ġĆ ġëÙ
ēĖĆÓĥÎġ ĆĖ ÿÀÎëíĀÙː 

ü súÙÀĚÙ ÓĆ ĀĆġ ĥĚÙ À ÎĆĀġÀÎġĆĖ íĀ ÎĆĀĀÙÎġíĆĀ ġĆ ĚÙĖıĆ ÿĆġĆĖ ÀĚ íġ ÿÀĴ ĀĆġ ĲíġëĚġÀĀÓ
À ĚĥÓÓÙĀ ĚĥĖçÙ Ćæ ĆēÙĖÀġíĀç ıĆúġÀçÙː 

ü súÙÀĚÙ ġÀ÷Ù ĀĆġÙ Ćæ ġëÙ ÎÀēÀÎíġĴ ĲëÙĀ ÎĆĀĀÙÎġ ġĆÀ ʶʸ²2- ĚĲíġÎëíĀç ēĆĲÙĖ ĚĥēēúĴˋ
ÙĚēÙÎíÀúúĴ íæ ēĆĲÙĖ ĚĥēēúĴ íĚ ĚëÀĖÙÓ ÌÙġĲÙÙĀ ÿĥúġíēúÙ ÎĆÿēĆĀÙĀġĚː MĀĚĥææíÎíÙĀġ
ĚĥēēúĴ ÎĥĖĖÙĀġ Ĳíúú ÎÀĥĚÙ æÀíúĥĖÙ íĀ ëĆúÓíĀç ÌĖÀ÷Ù æĥĀÎġíĆĀĚ ː  

CN3

CN4

Connect to master device 

or previous slave station

Connect to next slave station

CN1 I / O Signal Port 

Only connector is provided .

CN2 Motor Encoder

Power supply

3P 380VAC

Circuit Breaker

DC Reactor

Suppress high 

harmonics

Contactor

Connect external 

regenerative resistor 

to P + and B 2 terminal

Holding brake 

power supply

Contactor

Use surge suppressor 

for holding brake 

signal

CN2

CN3

CN4

CN1

C

N

3

C

N

4

Servo motor power cable

PE Connect motor to ground

EMC Filter

Reduce 

electromagnetic 

interference

L1C

L2C

R

S

T

U

V

W

PE

P+

B1

B2

N

CN6
CN6 Safe Torque Off ( STO)

CN5

CN5 Frequency divider 

pulse output port
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¢Ć æíĳ ĲíĖÙ ÎÀÌúÙĚ íĀġĆ ÎĆĀĀÙÎġĆĖ 

1

Cable

Connector 
Tool 2

Press

3Release

 

 

ʶːʸːʸ -ĆĀĀÙÎġíĀç ÿĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ ġĆ ĚÙĖıĆ ÓĖíıÙ 

 
8ĳÀÿēúÙˊ -ĆĀĀÙÎġíĀç À ÿĆġĆĖ Ĳíġë ÙúÙÎġĖíÎÀú ÎĆĀĀÙÎġĆĖĚ 

 

¢ëÙ ēĆĲÙĖ ÎÀÌúÙ æĖĆÿ ġëÙ ÓĖíıÙĖ íĚ úÀÌÙúÙÓ Ĳíġë ¦ˋ ²ˋ µˋ s8ː súÙÀĚÙ ÎĆĀĀÙÎġ ġëÙ ĲíĖÙĚ

ÀÎÎĆĖÓíĀçúĴ ġĆ ġëÙ ēĆĲÙĖ ÎÀÌúÙ ÙĳġÙĀÓíĀç æĖĆÿ ġëÙ ĚÙĖıĆ ÿĆġĆĖː 
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ʶː ʹ KĆúÓíĀç ÌĖÀ÷Ù ÎĆĀĀÙÎġíĆĀ 

KĆúÓíĀç ÌĖÀ÷Ù íĚ ÀÎġíıÀġÙÓ ĲëÙĀĚÙĖıĆ ÓĖíıÙíĚ ĀĆġ ēĆĲÙĖÙÓ ĆĀġĆ ēĖÙıÙĀġ ÀĳíĚ æĖĆÿ

ÿĆıíĀç ÓĥÙ ġĆ çĖÀıíġÀġíĆĀÀú ēĥúú ĆĖ ĆġëÙĖ ÙĳġÙĖĀÀú æĆĖÎÙĚÌĴ úĆÎ÷íĀç ġëÙ ÿĆġĆĖ íĀ ēúÀÎÙː

¦ĚĥÀúúĴ ĥĚÙÓ ĆĀ ÀĳíĚ ÿĆĥĀġÙÓ ıÙĖġíÎÀúúĴ ġĆ ġëÙ çĖĆĥĀÓ ĚĆ ġëÀġ ġëÙ úĆÀÓ ĲĆĥúÓ ĀĆġ ÓĖĆē

ĥĀÓÙĖ çĖÀıíġÀġíĆĀÀú æĆĖÎÙ ĲëÙĀ ġëÙ ÓĖíıÙĖ íĚ ēĆĲÙĖÙÓ Ćææ ĆĖĲëÙĀ ÀúÀĖÿ ĆÎÎĥĖĚː 

L
in

e
 F

ilt
e
r

Servo Driver

L1

L2
M

PG

BK

Brake Relay

BK-RY

DC 24V

Holding 
Brake

Encoder

Motor

U

W
V

Single 
phase 

220VAC

CN2

CN1

DO2+(BRK+)

DOCOM-(BRK-) DC24V

Holding brake power 

supply

PE

 

L
in

e
 F

ilt
e
r

Servo Drive

L1C

L2C M

PG

B
K

Holding brake relay

BK-RY

DC 24V

Holding 
brake

Encoder

Motor

U

W
V

3p 
380VAC

CN2

CN1

DO2+(BRK+)

DOCOM-(BRK-) DC24V

Holding brake power 

supply

PER

T

S

KĆúÓíĀç ÌĖÀ÷Ù ĲíĖíĀç ÓíÀçĖÀÿ 
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ʶːʻ ¦z+ ÿíĀí -ĆÿÿĥĀíÎÀġíĆĀ sĆĖġ 

z2ʻ8-ĚÙĖíÙĚ ĚÙĖıĆ ÓĖíıÙĚ ÎÀĀ ÌÙ ÎĆĀĀÙÎġÙÓ ġĆ À s- ĥĚíĀç ġëÙ ¦z+ ÿíĀí ÎĆÿÿĥĀíÎÀġíĆĀ

ēĆĖġ æĆĖ ÓÀġÀ ÿĆĀíġĆĖíĀç ÀĀÓēÀĖÀÿÙġÙĖĚ ĚÙġġíĀç ĆĀ _ĆġíĆĀ zġĥÓíĆː -ÀĀ ÌÙ ÓĆĀÙ ĲíġëĆĥġ

ÎĆĀĀÙÎġíĀç À ēĆĲÙĖ ÎÀÌúÙ ġĆ ġëÙ ÓĖíıÙĖːMæ ĥĚÙĖĚ ÀĖÙ ëÀıíĀç ēĖĆÌúÙÿ ÎĆĀĀÙÎġíĀç ġĆ s-ˋ

ēúÙÀĚÙ ġĖĴ ĥĚíĀç À ÿÀçĀÙġíÎ ĖíĀçː 

 

-ĆĀĀÙÎġĆĖ sĆĖġ síĀ zíçĀÀú 2ÙĚÎĖíēġíĆĀ 

¦z+ÿíĀí 

 

1 VCC5V Power supply 5V 

2 2  ̝ USB data positive terminal  

3 2l  USB data negative terminal 

 y ˡ l ˡ l

 ́ GND Power supply ground  

EĖÀÿÙ 
¦z+˗G`

2 
GĖĆĥĀÓ ġëĖĆĥçë ÎÀēÀÎíġĆĖ 

ʶːʼ -`ʷ˖-`ʸ 8ġëÙĖ- ¢ -ĆÿÿĥĀíÎÀġíĆĀ sĆĖġ 

-`ʷ ÀĀÓ -`ʸ ÀĖÙ ÎĆÿÿĥĀíÎÀġíĆĀ ēĆĖġĚ æĆĖ 8ġëÙĖ- ¢ ēĖĆġĆÎĆúː Z `ÎÀÌúÙ æĖĆÿ ÿÀĚġÙĖ

ÓÙıíÎÙ Ĳíúú ÌÙ ÎĆĀĀÙÎġÙÓ ġĆ -`ʷ ˜M`˝ ÀĀÓ -`ʸ ˜f¦¢˝ Ĳíúú ÌÙ ÎĆĀĀÙÎġÙÓ ġĆ ġëÙ ĀÙĳġ ĚúÀıÙ

ÓÙıíÎÙː 

 

sĆĖġ síĀ zíçĀÀú 2ÙĚÎĖíēġíĆĀ 

 

1, 9 E_TX+ 
EtherCAT Data sending 

positive terminal  

2, 10 E_TX-  
EtherCAT Data sending 

negative terminal  

3, 11 E_RX+ 
EtherCAT Data receiving 

positive terminal  

4, 12 ˡ l ˡ l

5, 13 ˡ l ˡ l

6, 14 E_RX-  
EtherCAT Data receiving 

negative terminal  

ʻˋ ʵʹ ˡ l ˡ l

ʼˋ ʵʺ ˡ l ˡ l

EĖÀÿÙ s8 zëíÙúÓÙÓ çĖĆĥĀÓ 
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8ĳÀÿēúÙ Ćæ 8ġëÙĖ- ¢ ÎĆÿÿĥĀíÎÀġíĆĀ ÎÀÌúÙ ÎĆĀĀÙÎġíĆĀĚ ÌÙġĲÙÙĀÿÀĚġÙĖ ÀĀÓ ĚúÀıÙ

ÓÙıíÎÙĚ 

 
 

ʶː ʽ -`ʺ zÀæÙ ¢ĆĖĕĥÙ fææ ˜z¢f˝ sĆĖġ 

sĆĖġ síĀ zíçĀÀú 2ÙĚÎĖíēġíĆĀ vÙÿÀĖ÷Ě 

 

 ɻ ʶʸ² ʶʸı ēĆĲÙĖ ĚĥēēúĴ -ĆĀĀÙÎġ ġĆ zEʵ ÀĀÓ zEʶ ĲëÙĀ

ĀĆġ íĀ ĥĚÙː 2Ć ĀĆġ ĥĚÙ ġĆ

ĚĥēēúĴ ēĆĲÙĖː  ʁ ʴ² vÙæÙĖÙĀÎÙ çĖĆĥĀÓ 

 ̫ zEʵ̝ 
-ĆĀġĖĆú ĚíçĀÀú ʵ

ēĆĚíġíıÙíĀēĥġ 

µëÙĀ zEʵ ̠ fEE ĆĖ zEʶ ̠

fEEˋz¢f íĚ ÙĀÀÌúÙÓː 

 y zEʵl 
-ĆĀġĖĆú ĚíçĀÀú ʵ

ĀÙçÀġíıÙíĀēĥġ 

 ́ zEʶ̝ 
-ĆĀġĖĆú ĚíçĀÀú ʶ

ēĆĚíġíıÙíĀēĥġ 

 ̋ zEʶl 
-ĆĀġĖĆú ĚíçĀÀú ʶ

ĀÙçÀġíıÙíĀēĥġ 

 ̒ 82_̅ 8ĳġÙĖĀÀú ÿĆĀíġĆĖíĀç

ÓÙıíÎÙ ˜82_˝ Ĳíġë

ÓíææÙĖÙĀġíÀú ÓĆĥÌúÙ

ÙĀÓÙÓ Ćĥġēĥġ 

µëÙĀ zEʵ ̠ fEE ĆĖ zEʶ ̠

fEEˋ82_ ̠ f` 

  ̓ 82_̇ 

 

MĀġĖĆÓĥÎġíĆĀ ġĆ zÀæÙ ¢ĆĖĕĥÙ fææ ˜z¢f˝ 

EĥĀÎġíĆĀˊ -ĥġ Ćææ ÿĆġĆĖ ÎĥĖĖÙĀġ ĚĥēēúĴ ēëĴĚíÎÀúúĴ ˜ġëĖĆĥçë ÿÙÎëÀĀíÎÀú ÿÙÀĀĚ˝ 

z¢f ÿĆÓĥúÙ ˜-`ʺ ÎĆĀĀÙÎġĆĖ˝ ÎĆĀĚíĚġĚ Ćæ ʶ íĀēĥġ ÎëÀĀĀÙúĚːMġ ÎĥġĚ Ćææ ġëÙ ÿĆġĆĖ ÎĥĖĖÙĀġ

ĚĥēēúĴ ÌĴ ÌúĆÎ÷íĀç Ćæ sµ_ ÎĆĀġĖĆú ĚíçĀÀú æĖĆÿ ġëÙ ēĆĲÙĖ ÿĆÓĥúÙː µëÙĀ ġëÙ ÿĆġĆĖ ÎĥĖĖÙĀġ

íĚ Îĥġ Ćææˋ ġëÙ ÿĆġĆĖ Ĳíúú Ěġíúú ÿĆıÙ ĥĀÓÙĖ íĀÙĖġíÀ ÀĀÓ ĚġĆēĚ çĖÀÓĥÀúúĴː 
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¢ëÙ z¢f æĥĀÎġíĆĀ íĚ ĚÙġ ĥē ĖÙÀÓĴ ġĆ ÌÙ ĥĚÙÓ ÌĴ æÀÎġĆĖĴ ÓÙæÀĥúġː súÙÀĚÙ ĖÙÿĆıÙ z¢f

ÎĆĀĀÙÎġĆĖ íæ íġ íĚ ĀĆġ ĀÙÙÓÙÓː 

z¢f æĥĀÎġíĆĀÀú ēĖíĀÎíēúÙ 

z¢f ÿĆÓĥúÙ ÎĥġĚ Ćææ ġëÙ ÿĆġĆĖ ÎĥĖĖÙĀġ ĚĥēēúĴ ÀĀÓ ĚġĆēĚ ÿĆġĆĖ çĖÀÓĥÀúúĴ ÌĴ ÌúĆÎ÷íĀç Ćæ

sµ_ ÎĆĀġĖĆú ĚíçĀÀú æĖĆÿ ġëÙ ēĆĲÙĖ ÿĆÓĥúÙ ġëĖĆĥçë ʶ íĚĆúÀġÙÓ ÎíĖÎĥíġĚː µëÙĀ À z¢f ÙĖĖĆĖ

ĆÎÎĥĖĚˋġëÙÀÎġĥÀú ĚġÀġĥĚ Ćæ z¢f ÎÀĀ ÌÙ ÓÙġÙĖÿíĀÙÓ ÌĴ ġëÙ 82_ ĚġÀġĥĚ æÙÙÓÌÀÎ÷ː 

zEʵ MĀēĥġ zġÀġĥĚ zEʶ MĀēĥġ zġÀġĥĚ 82_ fĥġēĥġ zġÀġĥĚ sµ_ ÎĆĀġĖĆú ĚíçĀÀú úÀĖÿ ÎĆÓÙ 

hb hb hCC bƻǊƳŀƭ π 

hb hCC hCC .ƭƻŎƪŜŘ 9Ǌ мŎн 

hCC hb hCC .ƭƻŎƪŜŘ 9Ǌ мŎм 

hCC hCC hb .ƭƻŎƪŜŘ 9Ǌ мŎл 

 

  



 

38 
 

z¢f ĲíĖíĀç ÓíÀçĖÀÿ 

3

SF1-

SF2+

24V

4

6

SF1+

8

7EDM+

EDM-

2. 2K

2. 2KSF2-

1

2

5

0V

24V

24v power supply 
only for STO , 

please do not use 
it for other 

purposes.

CN6

3

SF1-

SF2+

24V

4

6

SF1+

24V

8

7EDM+

EDM-

2. 2K

2. 2KSF2-

1

2

5

0V

24V

Please disconnect 
0V and 24V while in 

use

CN6

External 
power supply 

STO not in use STO in use

 
ü Please take precautions when enabling STO functions as servo drive will lose control over 

the motion of the motor. Motor might dropped under gravitational pull (vertically mounted 

load) or moved when external forces are applied to it. Alternatively, motor with holding 

brake can be chosen. 

ü STO is not meant to cut off the power supply of the servo drivers and motors completely. 

Please power off and wait for a few minutes before starting maintenance work. 

ü It is recommended to use an isolated power supply for STO signal input as any current 

leakage might cause STO malfunction.  
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ʶːɻ -ɹ`ɻ M˖f zíçĀÀú sĆĖġ 

-`ʵ ÎĆĀĀÙÎġĆĖ íĚ À ʵʺēlíĀ ĚēĖíĀç úĆÀÓÙÓ ÎĆĀĀÙÎġĆĖː 

 

sĆĖġ síĀ zíçĀÀú 2ÙĚÎĖíēġíĆĀ vÙÿÀĖ÷Ě 

 

1 8¶¢ʵ̅ sĖĆÌÙ ʵēĆĚíġíıÙ ġÙĖÿíĀÀú 

ʶ ëíçë ĚēÙÙÓ ēĖĆÌÙ

íĀēĥġĚ æĥĀÎġíĆĀ 

2 8¶¢ʶ̅ sĖĆÌÙ ʶ ēĆĚíġíıÙ ġÙĖÿíĀÀú 

3 `- vÙĚÙĖıÙÓ 

4 `- vÙĚÙĖıÙÓ 

5 8¶¢ʵl sĖĆÌÙ ʵ ĀÙçÀġíıÙ ġÙĖÿíĀÀú 

6 8¶¢ʶl sĖĆÌÙ ʶ ĀÙçÀġíıÙ ġÙĖÿíĀÀú 

7 2M-f_ -ĆÿÿĆĀ 2M 

2ĆĥÌúÙÙlĀÓÙÓ ÎĆÿÿĆĀ2M 

-ĆĀæíçĥĖÀÌúÙ 

vÙÎĆÿÿÙĀÓÙÓ ıĆúġÀçÙˊ

ʵʶ²2-ˡʁ ʸ²2- 

9 2Mʵ vÙĚÙĖıÙÓ 

11 2Mʶ sf¢̔sĆĚíġíıÙ úíÿíġ ĚĲíġÎë 

13 2Mʷ `f¢̔̀ ÙçÀġíıÙ úíÿíġ ĚĲíġÎë 

15 2Mʸ Kf_8̔KĆÿíĀç ÓĆĀÙ 

8 2fʵ Z_̔ úÀĖÿ 2ʴʵˋ2ʴʶˊ zíĀçúÙÙlĀÓÙÓ 

2ʴʷˊ 2ĆĥÌúÙÙlĀÓÙÓ 

-ĆĀæíçĥĖÀÌúÙ 

Recommended voltage:  

12Vdc ˟  24Vdc, max 30V 

Recommended current: 

10mA, max 50mA 

10 2f ʁ +vWlfEE̔KĆúÓíĀç ÌĖÀ÷Ù ÀÎġíıÀġÙÓ 

12 2fʷ̅ 
M`s̔sĆĚíġíĆĀíĀç ÎĆÿēúÙġÙÓ 

14 2fʷ̇ 

16 2f-f_ -ĆÿÿĆĀ 2f 

 

ʶː ʵʴːʵ zÙúÙÎġíĆĀ Ćæ M˖f ĚíçĀÀú ÎÀÌúÙ 

M˖f ĚíçĀÀú ÎÀÌúÙ 

¢Ć ÙĀĚĥĖÙ M˖f ĚíçĀÀú ġĆ ĀĆġ ÌÙ ÀææÙÎġÙÓ ÌĴ ÙúÙÎġĖĆÿÀçĀÙġíÎ íĀġÙĖæÙĖÙĀÎÙˋ ÀĚëíÙúÓÙÓ ġĲíĚġÙÓ

ēÀíĖ ÎÀÌúÙíĚ ĖÙÎĆÿÿÙĀÓÙÓ æĆĖ ġëíĚ ÀēēúíÎÀġíĆĀː 

 

 

ü µíĖÙ ÓíÀÿÙġÙĖů ʴːʵʸÿÿʶˋ æĆíú ĚëíÙúÓÙÓ ĚëĆĥúÓ ÌÙ ÎĆĀĀÙÎġÙÓ ġĆ s8 ġÙĖÿíĀÀúː 

ü µíĖÙúÙĀçġë ĚëĆĥúÓ ÌÙ ÀĚ ĚëĆĖġ ÀĚ ēĆĚĚíÌúÙˋ ĀĆġ ÿĆĖÙ ġëÀĀ ʷÿː 

ü MĀĚġÀúú À ĚĥĖçÙ ĚĥēēĖÙĚĚĆĖ íĀ æÙÙÓÌÀÎ÷ ÎíĖÎĥíġ˕æúĴÌÀÎ÷ ÓíĆÓÙ íĀıÙĖĚÙúĴ ÎĆĀĀÙÎġÙÓ íĀ

ēÀĖÀúúÙú íĀ 2- ÎĆíú ÀĀÓ ÎÀēÀÎíġĆĖ ÎĆĀĀÙÎġÙÓ íĀ ēÀĖÀúúÙú íĀ - ÎĆíúː 

Cƻƛƭ ǎƘƛŜƭŘ 
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ü vÙÎĆÿÿÙĀÓÙÓ ĲíĖÙ çÀĥçÙˊ ʶʸˡʁ ʺ µG 

ü M˖f ĚíçĀÀúíĀÎúĥÓÙÓ 2Mˋ 2f ÀĀÓ ĖÙúÀĴ Ćĥġēĥġ ĚíçĀÀú 

ü súÙÀĚÙ ÷ÙÙē ʷʴÎÿ ÀĲÀĴ æĖĆÿ ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ ÎÀÌúÙ ĆĖ ÿĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ ġĆ

ÀıĆíÓ ÙúÙÎġĖĆÿÀçĀÙġíÎ íĀġÙĖæÙĖÙĀÎÙː 

 

ʶː ʵʴːʶ -ĆÿÿĆĀ íĀēĥġ ÎíĖÎĥíġ 

¢ëÙ íĀġÙĖĀÀú ÎíĖÎĥíġ Ćæ ÎĆÿÿĆĀ íĀēĥġ íĚ À ÌíÓíĖÙÎġíĆĀÀú ĆēġĆÎĆĥēúÙĖ ĲëíÎë ĚĥēēĆĖġĚ

ÎĆÿÿĆĀ ÀĀĆÓÙ ÀĀÓ ÎĆÿÿĆĀ ÎÀġëĆÓÙ ÎĆĀæíçĥĖÀġíĆĀĚː ¢ëÙĖÙ ÀĖÙ ʶ ġĴēÙĚ Ćæ ĆĥġēĥġĚ æĖĆÿ

ÿÀĚġÙĖ ÓÙıíÎÙˊ vÙúÀĴ Ćĥġēĥġ ÀĀÓ fēÙĀ -ĆúúÙÎġĆĖ Ćĥġēĥġ ÀĚ ĚëĆĲĀ ÌÙúĆĲː 

 

4.7K9

12~24Vdvc

Driver internal circuit

DI 1

7 DICOM

 

ŵ fĥġēĥġ æĖĆÿ ÿÀĚġÙĖ ÓÙıíÎÙˊ vÙúÀĴ 

-ĆÿÿĆĀ ÀĀĆÓÙˊ -ĆÿÿĆĀ ÎÀġëĆÓÙˊ 

POT

NOT

4.7K

4.7K

HOME 4.7K

11

13

15

DICOM

Driver interior

7

POT

NOT

4.7K

4.7K

HOME 4.7K

11

13

15

DICOM

Driver Interior

7

 

 

Ŷ fĥġēĥġ æĖĆÿ ÿÀĚġÙĖ ÓÙıíÎÙˊ fēÙĀ -ĆúúÙÎġĆĖ 

`s` ÎĆĀæíçĥĖÀġíĆĀˊ s`s ÎĆĀæíçĥĖÀġíĆĀˊ 

POT

NOT

4.7K

4.7K

HOME 4.7K

11

13

15

DICOM

Driver interior

7

NPN POT

NOT

4.7K

4.7K

HOME 4.7K

11

13

15

DICOM

Driver Interior

7

PNP

 

 

súÙÀĚÙ ēĖÙēÀĖÙ ĚĲíġÎëíĀç ēĆĲÙĖ ĚĥēēúĴ Ĳíġë Ćĥġēĥġ Ćæ ʵʶˡʁ ʸ²2-ˋ ÎĥĖĖÙĀġů ʵʴʴÿ ˕ 
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ʶː ʵʴːʷ -ĆÿÿĆĀ Ćĥġēĥġ ÎíĖÎĥíġ 

¢ëÙĖÙ ÀĖÙ ʷ ÎĆÿÿĆĀ ĆĥġēĥġĚˊ 2fʵ ÀĀÓ 2fʶ ÀĖÙ ĚíĀçúÙÙlĀÓÙÓˋĚëÀĖíĀç À ÎĆÿÿĆĀ ēĆĲÙĖ

ĚĥēēúĴ çĖĆĥĀÓ ġÙĖÿíĀÀú˕ 2fʷ̝˖2fʷílĚ ÓĆĥÌúÙÙlĀÓÙÓˋ ëÀıíĀç ÀĀ íĚĆúÀġÙÓ ʶʸı ēĆĲÙĖ ĚĥēēúĴː 

 

zíĀçúÙÙlĀÓÙÓ 2fʵ ̪ 2fʶ 

ALM

16

10

DOCOM

8

12~24Vdc
Driver interior

Max voltage: 25V
Max current: 50mA

BRK-OFF

DO1

DO2

 

súÙÀĚÙ íĀĚġÀúú æúĴÌÀÎ÷ ÓíĆÓÙĚ ˜ÀĚ ĚëĆĲĀ íĀ ÓíÀçĖÀÿ ÀÌĆıÙ˝ íæ ġëÙ Ćĥġēĥġ íĚ ġëĖĆĥçë À ĖÙúÀĴ

ĆĖ ĆġëÙĖ íĀÓĥÎġíıÙ úĆÀÓ ġĆ ēĖÙıÙĀġ ÓÀÿÀçÙ ġĆ 2f ēĆĖġĚː 

 

2ĆĥÌúÙÙlĀÓÙÓ 2fʷ̝ ̪ 2fʷ l

12

14

DO3-

INP+

INP-

Driver interior

12~24Vdc
DO3+

 

ü sĆĲÙĖ ĚĥēēúĴ íĚ ēĖĆıíÓÙÓ ÌĴ ĥĚÙĖː súÙÀĚÙ ÌÙ ÀĲÀĖÙ ġëÀġĖÙıÙĖĚÙÓ ēĆĲÙĖ ĚĥēēúĴ

ēĆúÀĖíġĴ ÿíçëġ ÎÀĥĚÙ ÓÀÿÀçÙ ġĆ ġëÙ ÓĖíıÙĖː 

ü µëÙĀ íġ íĚ ÀĀ ĆēÙĀ ÎĆúúÙÎġĆĖ ĆĥġēĥġˋÿÀĳ ÎĥĖĖÙĀġˊ ʹʴÿ ˋ ÿÀĳ ĚĥēēúĴíĀç ıĆúġÀçÙˊ ʶʹ²ː

súÙÀĚÙ ÙĀĚĥĖÙ ġëÙ ĚĲíġÎëíĀç ēĆĲÙĖ ĚĥēēúĴ æĥúæíúúĚ ġëÙ ÎĆĀÓíġíĆĀĚː 

ü Mæ ġëÙ úĆÀÓ íĚ ÀĀ íĀÓĥÎġíıÙ úĆÀÓ ĚĥÎë ÀĚÀ ĖÙúÀĴˋ ēúÙÀĚÙ ÎĆĀĀÙÎġ À æúĴÌÀÎ÷ ÓíĆÓÙ íĀ

ēÀĖÀúúÙú íĀ ĖÙıÙĖĚÙː ĲĖĆĀç íĀĚġÀúúÀġíĆĀ Ćæ ġëÙ æúĴÌÀÎ÷ ÓíĆÓÙ ÿíçëġ ÎÀĥĚÙ ÓÀÿÀçÙ ġĆ

ġëÙ ÓĖíıÙĖː 
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ʶːʵʴːʸ sĖĆÌÙ íĀēĥġ ÎíĖÎĥíġ 

¢ëÙ íĀġÙĖĀÀú ÎíĖÎĥíġ Ćæ ēĖĆÌÙ íĀēĥġ íĚ À ĥĀíÓíĖÙÎġíĆĀÀú ĆēġĆÎĆĥēúÙĖː súÙÀĚÙ ÌÙ ÀĲÀĖÙ ĆæġëÙ

ēĆúÀĖíġĴ Ćæ ġëÙ ġÙĖÿíĀÀú ĲëÙĀ ÎĆĀĀÙÎġíĀç ġëÙ ÎÀÌúÙĚː 

5

EXT1-

6

2

2K

1EXT1+

2K

Driver Interior

EXT2+

EXT2-

12~24V DC

 

ʶːʵʴːʹ 2M ĚíçĀÀú æĥĀÎġíĆĀ ÎĆĀæíçĥĖÀġíĆĀ 

¢ÀÌúÙ ʶˡ̓ 2ÙæÀĥúġ 2M ĚíçĀÀú æĥĀÎġíĆĀĚ 

ˆˆ`fˊ `ĆĖÿÀúúĴ fēÙĀ 

 

ü µëÙĀ úíÿíġ ĚĲíġÎë ĆĖ ÙÿÙĖçÙĀÎĴĚġĆē íĚ ĥĚÙÓˋ sf¢ˋ `f¢ ÀĀÓ 8zl¢fs ĚíçĀÀú Ĳíúú ÌÙ

ĀĆĖÿÀúúĴ ÎúĆĚÙ ˜`-˝ ÌĴ ÓÙæÀĥúġː súÙÀĚÙ ÿÀ÷Ù ĚĥĖÙ ġëÙĖÙ íĚ ĀĆ ĚÀæÙġĴ ÎĆĀÎÙĖĀ íæ ġëÙĚÙ

ĚíçĀÀúĚ ĀÙÙÓ ġĆ ÌÙ ĚÙġ ġĆ ĀĆĖÿÀúúĴ ĆēÙĀ ˜`f˝ː 

 

vÙúÙıÀĀġ ēÀĖÀÿÙġÙĖĚ 

 

sĖʸːʴʴ 

`ÀÿÙ MĀēĥġ ĚÙúÙÎġíĆĀ 2Mʵ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʴ MĀÓÙĳ ʶʸʴʴë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʸːʴʵ 

`ÀÿÙ MĀēĥġ ĚÙúÙÎġíĆĀ 2Mʶ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʵ MĀÓÙĳ ʶʸʴʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʸːʴʶ 

`ÀÿÙ MĀēĥġ ĚÙúÙÎġíĆĀ 2Mʷ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʶ MĀÓÙĳ ʶʸʴʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

CN1 Pin  Signal Parameter  Default function  

Factory default  

Set Value Polarity  Status 

9 DI1 Pr4.00 User defined function  0x0 NO  OFF 

11 DI2 Pr4.01 Positive limit switch (POT)  0x1 NO OFF 

13 DI3 Pr4.02 Negative limit switch (NOT) 0x2 NO OFF 

15 DI4 Pr4.03 Home switch (HOME) 0x16 NO OFF 
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sĖʸːʴʷ 

`ÀÿÙ MĀēĥġ ĚÙúÙÎġíĆĀ 2Mʸ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʵʺ MĀÓÙĳ ʶʸʴʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Digital input DI allocation using hexadecimal system  

Input Symbol 

Set value 

0x60FD(bit) Normally 

open 

Normally 

close 

Invalid ð 0h - Ĭ 

Positive limit switch POT 1h 81h Bit1 

Negative limit switch NOT 2h 82h Bit0 

Clear alarm A-CLR 4h - Ĭ 

Forced alarm E-STOP 14h 94h Ĭ 

Home switch HOME-SWITCH 16h 96h Bit2 

· Please donôt set anything other than listed in table above. 

· Normally open: Valid when input = ON  Normally close: Valid when input = OFF 

· Er210 might occur if same function is allocated to different channels at the same time 

· Channel that has no value doesnôt affect driver motion. 

· Front panel is of hexadecimal system.  

· PA4.00 ï PA4.03 corresponds to DI1 ï DI4. External sensors can be connected if the parameters are all set to 0. 

Controller will read 60FD bit4 ï 11 to get DI1 ï DI4 actual status. 
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ʶːʵʴːʺ 2f ĚíçĀÀú æĥĀÎġíĆĀ ÎĆĀæíçĥĖÀġíĆĀ 

¢ÀÌúÙ ʶˡ̔ 2f ĚíçĀÀú æĥĀÎġíĆĀĚ ÌĴ ÓÙæÀĥúġ 

CN1 Pin Signal Parameter  Default function  
Factory default  

zÙġ ²ÀúĥÙ sĆúÀĖíġĴ zġÀġĥĚ 

 ̓ DO1 Pr4.10 Alarm  (ALM) 0x01 NO OFF 

ʵ ɹ DO2 Pr4.11 
External brake released 

(BRK- OFF) 
0x03 NO OFF 

ʵʶ˖ʵʸ DO3 Pr4.12 
Positioning complete 

(INP) 
0x04 NO OFF 

ˆˆ `fˊ `ĆĖÿÀúúĴ fēÙĀ 

 

vÙúÙıÀĀġ ēÀĖÀÿÙġÙĖĚ 

 

sĖʸːʵʴ 

ZÀÌÙú fĥġēĥġ ĚÙúÙÎġíĆĀ 2fʵ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʵ MĀÓÙĳ ʶʸʵʴë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʸːʵʵ 

ZÀÌÙú fĥġēĥġ ĚÙúÙÎġíĆĀ 2fʶ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʷ MĀÓÙĳ ʶʸʵʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʸːʵʶ 

ZÀÌÙú fĥġēĥġ ĚÙúÙÎġíĆĀ 2fʷ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʸ MĀÓÙĳ ʶʸʵʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2íçíġÀú Ćĥġēĥġ 2f ÀúúĆÎÀġíĆĀ ĥĚíĀç ëÙĳÀÓÙÎíÿÀú ĚĴĚġÙÿː 
fĥġēĥġ zĴÿÌĆú zÙġ ıÀúĥÙ 

`ĆĖÿÀúúĴ ĆēÙĀ `ĆĖÿÀúúĴ ÎúĆĚÙ 

_ÀĚġÙĖ ÓÙıíÎÙ ÎĆĀġĖĆú  ˞ ʴʴë  l
úÀĖÿ Z_ ʴʵë ʼʵë 

zÙĖıĆvlÙÀÓĴ zlv2· ʴʶë ʼʶë 
8ĳġÙĖĀÀú ÌĖÀ÷Ù ĖÙúÙÀĚÙÓ +vWlfEE ʴʷë ʼʷë 
sĆĚíġíĆĀíĀç ÎĆÿēúÙġÙÓ M`s ʴʸë ʼʸë 

ġlĚēÙÙÓ ¢lzs882 ʴʹë ʼʹë 

¢ĆĖĕĥÙ úíÿíġ ĚíçĀÀú ¢Z- ʴʺë ʼʺë 
»ÙĖĆ ĚēÙÙÓ ÎúÀÿē ÓÙġÙÎġíĆĀ »zs ʴʻë ʼʻë 
²ÙúĆÎíġĴ ÎĆíĀÎíÓÙĀÎÙ ²l-fM` ʴʼë ʼʼë 
zÙĖıĆ ĚġÀġĥĚ zv²lz¢ ʵʶë ʽʶë 
sĆĚíġíıÙ úíÿíġ sf¢lf¦¢ ʵʹë ʽʹë 
`ÙçÀġíıÙ úíÿíġ `f¢lf¦¢ ʵʺë ʽʺë 

sĆĚíġíĆĀ ÎĆÿÿÀĀÓ f`˖fEE sl-_2 ʴ+ë ʼ+ë 
²ÙúĆÎíġĴ úíÿíġ ĚíçĀÀú ²lZM_M¢ ʴ2ë ʼ2ë 

²ÙúĆÎíġĴ ÎĆÿÿÀĀÓ f`˖fEE ²l-_2 ʴEë ʼEë 
KĆÿíĀç ÓĆĀÙ Kf_8lfW ʶʶë ʶë 

 

· súÙÀĚÙ ÓĆĀġ˫ ĚÙġ ÀĀĴ ĆġëÙĖ ġëÀĀ ġëÙ ĆĥġēĥġĚ úíĚġÙÓ íĀ ġëÙ ġÀÌúÙ ÀÌĆıÙː 
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· `ĆĖÿÀúúĴ ĆēÙĀ̔ ÎġíıÙ úĆĲ 

· `ĆĖÿÀúúĴ ÎúĆĚÙ̔ ÎġíıÙ ëíçë 

· EĖĆĀġ ēÀĀÙú íĚ Ćæ ëÙĳÀÓÙÎíÿÀú ĚĴĚġÙÿː 

· sĖʸːʵʴs˟Ėʸːʵʶ ÎĆĖĖÙĚēĆĀÓĚ ġĆ 2fʵ2˟fʷː Mæ Àúú ēÀĖÀÿÙġÙĖĚ ÀĖÙ ĚÙġ ġĆ ʴˋ ÿÀĚġÙĖ ÓÙıíÎÙ
ÎĆĀġĖĆúĚ ġëÙ ĆĥġēĥġĚˋ ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʴĳʺʴE8 ĚĥÌílĀÓÙĳ ʴʵ Ìíġʵʺˡɻ ʼ ÎĆĖĖÙĚēĆĀÓĚ ġĆ 2fʵ2lfʷː 

 

ʶːʵʵ -`ʹ EĖÙĕĥÙĀÎĴ ÓíıíÓÙĖ ēĥúĚÙ ĆĥġēĥġēĆĖġ 

tƻǊǘ 5ƛŀƎǊŀƳ tƛƴ {ƛƎƴŀƭ [ŀōŜƭ 

/bр 

 мм !Ҍ 
aƻǘƻǊ ŜƴŎƻŘŜǊ ǇƘŀǎŜ ! ŦǊŜǉǳŜƴŎȅ ŘƛǾƛŘŜǊ ƻǳǘǇǳǘ 

мн !π 

ф .Ҍ 
aƻǘƻǊ ŜƴŎƻŘŜǊ ǇƘŀǎŜ . ŦǊŜǉǳŜƴŎȅ ŘƛǾƛŘŜǊ ƻǳǘǇǳǘ 

мл .π 

т ½Ҍ 
aƻǘƻǊ ŜƴŎƻŘŜǊ ǇƘŀǎŜ ½ ŦǊŜǉǳŜƴŎȅ ŘƛǾƛŘŜǊ ƻǳǘǇǳǘ 

у ½π 

р h/½ aƻǘƻǊ ŜƴŎƻŘŜǊ ½πǎƛƎƴŀƭ h/ ƻǳǘǇǳǘ 

с Db5 aƻǘƻǊ ŜƴŎƻŘŜǊ ½πǎƛƎƴŀƭ hC ƻǳǘǇǳǘ ǊŜŦŜǊŜƴŎŜ ƎǊƻǳƴŘ 

о κ κ 

п κ κ 

м t9 {ƘƛŜƭŘ ƎǊƻǳƴŘƛƴƎ 

н κ κ 

 

ϝtƭŜŀǎŜ ǳǎŜ ǎǘǊŀƴŘŜŘ ǎƘƛŜƭŘŜŘ ŎŀōƭŜ җ лΦмпƳƳн ǿƛǘƘ ǎƘƛŜƭŘ Ŧƻƛƭ ƎǊƻǳƴŘŜŘ ǘƻ t9 ǘŜǊƳƛƴŀƭΦ 

ϝϝYŜŜǇ ƛǘ ǎƘƻǊǘŜǊ ǘƘŀƴ о ƳŜǘŜǊǎ ŀƴŘ ŀǿŀȅ ŦǊƻƳ ŀƴȅ ǇƻǿŜǊ ŎŀōƭŜǎΦ  

 

9ƴŎƻŘŜǊ ǎƛƎƴŀƭ ŀŦǘŜǊ ŦǊŜǉǳŜƴŎȅ ŘƛǾƛŘŜǊ ŎƛǊŎǳƛǘ ƛǎ ƻǳǘǇǳǘ ŀǎ ŘƛŦŦŜǊŜƴǘƛŀƭ ǎƛƎƴŀƭΦ Lǘ ǇǊƻǾƛŘŜǎ ŦŜŜŘōŀŎƪ 

ǎƛƎƴŀƭ ŦƻǊ ŎƻƴǘǊƻƭƭŜǊ ǳǎƛƴƎ Ǉƻǎƛǘƛƻƴ ŎƻƴǘǊƻƭ ƳƻŘŜΦ tƭŜŀǎŜ ǳǎŜ ŘƛŦŦŜǊŜƴǘƛŀƭ ƻǊ ƻǇǘƻŎƻǳǇƭŜǊ ǊŜŎŜƛǾƛƴƎ 

ŎƛǊŎǳƛǘ ŦƻǊ ŎƻƴǘǊƻƭƭŜǊΦ ! ǘŜǊƳƛƴŀƭ ǊŜǎƛǎǘƻǊ ƴŜŜŘǎ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ŘƛŦŦŜǊŜƴǘƛŀƭ ǎƛƎƴŀƭ ƛƴǇǳǘ 

ŎƛǊŎǳƛǘΦ wŜǎƛǎǘŀƴŎŜ ƻŦ ǘƘŜ ǘŜǊƳƛƴŀƭ ǊŜǎƛǎǘƻǊ ƛǎ ŀǎ ŀŎŎƻǊŘŀƴŎŜ ǘƻ ŀŎǘǳŀƭ ǳǎŜΦ  

11 A̅

12 Ȧ

9 B̅

10 Ḃ

7 Z̅

8 Ż

Driver Controller

Terminal 
resistor

6 GND
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Mæ ÎĆĀġĖĆúúÙĖ íĀēĥġ ÎíĖÎĥíġ íĚ ĀĆġ ÀĀ ĆēġĆÎĆĥēúÙĖ íĀēĥġ ÎíĖÎĥíġ Ìĥġ À ÓíææÙĖÙĀġíÀú ĖÙÎÙíıíĀç

ÎíĖÎĥíġˋ ēúÙÀĚÙ ÎĆĀĀÙÎġ -`ʹ ēíĀ ʺ ˜f- ĖÙæÙĖÙĀÎÙ çĖĆĥĀÓ˝ ġĆ G`2 Ćæ ÎĆĀġĖĆúúÙĖ ÓíææÙĖÙĀġíÀú

ĖÙÎÙíıíĀç ÎíĖÎĥíġː  
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Chapter 3 Parameter 

ʷː ʵ sÀĖÀÿÙġÙĖ ZíĚġ 

 ̧ sÀĀÙú2íĚēúÀĴ ÀĚ æĆúúĆĲĚˊ 

 
 ̧ sÀĖÀÿÙġÙĖ ²ÀúíÓ ÿĆÓÙ 2ÙĚÎĖíēġíĆĀ 

-zsˊ ²ÀúíÓ íĀ ÎĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ēĆĚíġíĆĀ ÿĆÓÙ 

-z²ˊ ²ÀúíÓ íĀ ÎĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ıÙúĆÎíġĴ ÿĆÓÙ 

-z¢ˊ ²ÀúíÓ íĀ ÎĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ġĆĖĕĥÙ ÿĆÓÙ 

K_ˊ ²ÀúíÓ íĀ ëĆÿíĀç ÿĆÓÙ 

ssˊ ²ÀúíÓ íĀ ēĖĆæíúÙ ēĆĚíġíĆĀ ÿĆÓÙ 

s²ˊ ²ÀúíÓ íĀ ēĖĆæíúÙ ıÙúĆÎíġĴ ÿĆÓÙ 

s¢ˊ ²ÀúíÓ íĀ ēĖĆæíúÙ ġĆĖĕĥÙ ÿĆÓÙ 

Eˊ ²ÀúíÓ íĀ Àúú ÿĆÓÙĚ 

ʷːʵːʵ zÙĖıĆ ÓĖíıÙ ēÀĖÀÿÙġÙĖĚ 

Class Label 
EtherCAT 
Address 

Panel 
display 

Activation Valid Mode 

˚
-
ú
À
Ě
Ě
ʴ
˛
+
À
Ě
í
Î
Ě
Ù
ġ
ġ
í
Ā
ç
Ě

 

_ĆÓÙúælĆúúĆĲíĀç

ÌÀĀÓĲíÓġë 
2000h PR_000 Immediate       F 

-ĆĀġĖĆú _ĆÓÙ zÙġġíĀçĚ 2001h PR_001 After restart        F 

vÙÀú ġíÿÙ ĥġĆ GÀíĀ

ÓöĥĚġíĀç 
2002h PR_002 Immediate       F 

vÙÀú ġíÿÙ ÀĥġĆ ĚġíææĀÙĚĚ

ÀÓöĥĚġíĀç 
2003h PR_003 Immediate       F 

MĀÙĖġíÀ ĖÀġíĆ 2004h PR_004 Immediate       F 

-ĆÿÿÀĀÓ ēĆúÀĖíġĴ

íĀıÙĖĚíĆĀ 
2006h PR_006 After restart        F 

sĖĆÌÙ ĚíçĀÀú ēĆúÀĖíġĴ

ĚÙġġíĀçĚ˖-ĆÿÿÀĀÓ ēĥúĚÙ

íĀēĥġ ÿĆÓÙ ĚÙġġíĀçĚ 

2007h PR_007 After restart        F 

-ĆÿÿÀĀÓ ēĥúĚÙ ÎĆĥĀġĚ

ēÙĖ ĖÙıĆúĥġíĆĀ 
2008h PR_008 After restart  PP PV  

H
M 

CSP CSV  

8ĀÎĆÓÙĖ ēĥúĚÙ Ćĥġēĥġ ēÙĖ

ĖÙıĆúĥġíĆĀ 
2011 PR_011 After restart        F 

sĥúĚÙ Ćĥġēĥġ úĆçíÎ

íĀıÙĖĚíĆĀ 
2012 PR_012 After restart        F 



 

48 
 

Class Label 
EtherCAT 
Address 

Panel 
display 

Activation Valid Mode 

ʵĚġ¢ĆĖĕĥÙ Zíÿíġ 2013h PR_013 Immediate       F 

8ĳÎÙĚĚíıÙ sĆĚíġíĆĀ

2ÙıíÀġíĆĀ zÙġġíĀçĚ 
2014h PR_014 Immediate PP   

H
M 

CSP   

ÌĚĆúĥġÙ 8ĀÎĆÓÙĖ

ĚÙġġíĀçĚ 
2015h PR_015 After restart        F 

vÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġÀĀÎÙ 2016h PR_016 Immediate       F 

vÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ
ēĆĲÙĖ ĖÀġíĀç 

2017h PR_017 Immediate       F 

EĖíÎġíĆĀ ÎĆÿēÙĀĚÀġíĆĀ
ĚÙġġíĀç 

2019h PR_019 Immediate       F 

8ġëÙĖ- ¢ ĚúÀıÙ M2 2023h PR_023 After restart        F 

zĆĥĖÎÙ Ćæ ĚúÀıÙ M2 2024h PR_024 After restart        F 

zĴĀÎëĖĆĀĆĥĚ
ÎĆÿēÙĀĚÀġíĆĀ ġíÿÙ ʵ 

2025h PR_025 After restart      CSP   

zĴĀÎëĖĆĀĆĥĚ
ÎĆÿēÙĀĚÀġíĆĀ ġíÿÙ ʶ 

2026h PR_026 After restart      CSP   

zĴĀÎëĖĆĀíĸÀġíĆĀ ÿĆÓÙ

ÎĆÿÿÀĀÓ ÓÙúÀĴ ÎĴÎúÙ

ÎĆĥĀġĚ 

2027h PR_027 After restart      CSP   

-zs ÿĆÓÙ ĚÀæÙ ĚÙúæˡ
ĖĥĀĀíĀç ēĆĚíġíĆĀ ĚÙġġíĀç 

2028h PR_028 Immediate     CSP   

ʵĚġēĆĚíġíĆĀ úĆĆē çÀíĀ 2100h PR_100 Immediate PP   
H
M 

CSP   

ʵĚġıÙúĆÎíġĴ úĆĆē çÀíĀ 2101h PR_101 Immediate       F 

ʵĚġMĀġÙçĖÀú ¢íÿÙ -ĆĀĚġÀĀġ
Ćæ ²ÙúĆÎíġĴ ZĆĆē 

2102h PR_102 Immediate       F 

ʵĚġıÙúĆÎíġĴ ÓÙġÙÎġíĆĀ æíúġÙĖ 2103h PR_103 Immediate       F 

ʵĚġ ¢ĆĖĕĥÙ EíúġÙĖ ¢íÿÙ

-ĆĀĚġÀĀġ 
2104h PR_104 Immediate       F 

ʶĀÓsĆĚíġíĆĀ ZĆĆē GÀíĀ 2105h PR_105 Immediate PP   
H
M 

CSP   

ʶĀÓıÙúĆÎíġĴ úĆĆē çÀíĀ 2106h PR_106 Immediate       F 

ʶĀÓMĀġÙçĖÀú ¢íÿÙ
-ĆĀĚġÀĀġ Ćæ ²ÙúĆÎíġĴ ZĆĆē 

2107h PR_107 Immediate       F 

ʶĀÓ ıÙúĆÎíġĴ ÓÙġÙÎġíĆĀ
æíúġÙĖ 

2108h PR_108 Immediate       F 

ʶĀÓ¢ĆĖĕĥÙ EíúġÙĖ ¢íÿÙ
-ĆĀĚġÀĀġ 

2109h PR_109 Immediate       F 

²ÙúĆÎíġĴ æÙÙÓ æĆĖĲÀĖÓ
çÀíĀ 

2110h PR_110 Immediate PP   
H
M 

CSP   

²ÙúĆÎíġĴ æÙÙÓ æĆĖĲÀĖÓ
æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ 

2111h PR_111 Immediate PP   
H
M 

CSP   

¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ çÀíĀ 2112h PR_112 Immediate PP PV  
H
M 

CSP CSV  

¢ĆĖĕĥÙ æÙÙÓ æĆĖĲÀĖÓ æíúġÙĖ

ġíÿÙ ÎĆĀĚġÀĀġ 
2113h PR_113 Immediate PP PV  

H
M 

CSP CSV  

sĆĚíġíĆĀ ÎĆĀġĖĆú çÀíĀ

ĚĲíġÎëíĀç ÿĆÓÙ 
2115h PR_115 Immediate       F 

sĆĚíġíĆĀ ÎĆĀġĖĆú çÀíĀ2117h PR_117 Immediate       F 

˚
-
ú
À
Ě
Ě
ʵ
˛
G
À
í
Ā
À
Ó
ö
ĥ
Ě
ġ
ÿ
Ù
Ā
ġ
Ě
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Class Label 
EtherCAT 
Address 

Panel 
display 

Activation Valid Mode 

ĚĲíġÎëíĀç úÙıÙú 

KĴĚġÙĖÙĚíĚ Àġ ēĆĚíġíĆĀ

ÎĆĀġĖĆú ĚĲíġÎëíĀç 
2118h PR_118 Immediate       F 

sĆĚíġíĆĀ çÀíĀ ĚĲíġÎëíĀç

ġíÿÙ 
2119h PR_119 Immediate       F 

sĆĚíġíĆĀ ÎĆÿÿÀĀÓ ēĥúĚÙ

æíúġÙĖ ġíÿÙ 
2135h PR_135 Immediate       F 

ÓÀēġíıÙ æíúġÙĖíĀç ÿĆÓÙ

ĚÙġġíĀçĚ 
2200h PR_200 Immediate       F 

ʵĚġĀĆġÎë æĖÙĕĥÙĀÎĴ 2201h PR_201 Immediate       F 

ʵĚġ ĀĆġÎë ÌÀĀÓĲíÓġë

ĚÙúÙÎġíĆĀ 
2202h PR_202 Immediate       F 

ʵĚġĀĆġÎë ÓÙēġë ĚÙúÙÎġíĆĀ 2203h PR_203 Immediate       F 

ʶĀÓĀĆġÎë æĖÙĕĥÙĀÎĴ 2204h PR_204 Immediate       F 

ʶĀÓ ĀĆġÎë ÌÀĀÓĲíÓġë

ĚÙúÙÎġíĆĀ 
2205h PR_205 Immediate       F 

ʶĀÓĀĆġÎë ÓÙēġë ĚÙúÙÎġíĆĀ 2206h PR_206 Immediate       F 

ʷĖÓĀĆġÎë æĖÙĕĥÙĀÎĴ 2207h PR_207 Immediate       F 

ʷĖÓ ĀĆġÎë ÌÀĀÓĲíÓġë

ĚÙúÙÎġíĆĀ 
2208h PR_208 Immediate       F 

ʷĖÓĀĆġÎë ÓÙēġë ĚÙúÙÎġíĆĀ 2209h PR_209 Immediate       F 

ʵĚġÓÀÿēíĀç æĖÙĕĥÙĀÎĴ 2214h PR_214 Immediate       F 

ʶĀÓÓÀÿēíĀç æĖÙĕĥÙĀÎĴ 2216h PR_216 Immediate       F 

sĆĚíġíĆĀ ÎĆÿÿÀĀÓ

ĚÿĆĆġëíĀçæíúġÙĖ 
2222h PR_222 WÙÙē ĚġĆē       F 

sĆĚíġíĆĀ ÎĆÿÿÀĀÓ EMv
æíúġÙĖ 

2223h PR_223 Disable PP   
H
M 

CSP   

ʹġëĖÙĚĆĀÀĀġ æĖÙĕĥÙĀÎĴ 
2231h PR_231 Immediate PP   

H
M 

CSP   

ʹġëĖÙĚĆĀÀĀġ u ıÀúĥÙ 2232h PR_232 Immediate       F 

ʹġëÀĀġíĖlÙĚĆĀÀĀġ
æĖÙĕĥÙĀÎĴ 

2233h PR_233 Immediate       F 

ʹġëÀĀġíĖlÙĚĆĀÀĀġ u ıÀúĥÙ 2234h PR_234 Immediate       F 

ʺġëĖÙĚĆĀÀĀġ æĖÙĕĥÙĀÎĴ 2235h PR_235 Immediate       F 

ʺġëĖÙĚĆĀÀĀġ u ıÀúĥÙ 2236h PR_236 Immediate       F 

ʺġëÀĀġíĖlÙĚĆĀÀĀġ
æĖÙĕĥÙĀÎĴ 

2237h PR_237 Immediate       F 

ʺġëÀĀġíĖlÙĚĆĀÀĀġ u ıÀúĥÙ 2238h PR_238 Immediate       F 

MĀġÙĖĀÀú˖8ĳġÙĖĀÀú

ĚÙġġíĀçĚ Ćæ ıÙúĆÎíġĴ

ĚÙġġíĀçĚ 

2300h PR_300 Immediate       F 

²ÙúĆÎíġĴ ÎĆÿÿÀĀÓ

ĖĆġÀġíĆĀÀú ÓíĖÙÎġíĆĀ

ĚÙúÙÎġíĆĀ 

2301h PR_301 Immediate  PV    CSV  

˚
-
ú
À
Ě
Ě
ʶ
˛
²
í
Ì
Ė
À
ġ
í
Ć
Ā

Ě
ĥ
ē
ē
Ė
Ù
Ě
Ě
í
Ć
Ā
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Class Label 
EtherCAT 
Address 

Panel 
display 

Activation Valid Mode 

²ÙúĆÎíġĴ ÎĆÿÿÀĀÓ íĀēĥġ

çÀíĀ 
2302h PR_302 Immediate  PV    CSV  

²ÙúĆÎíġĴ ÎĆÿÿÀĀÓ íĀēĥġ

íĀıÙĖĚíĆĀ 
2303h PR_303 Immediate  PV    CSV  

ʵĚġ ĚēÙÙÓ Ćæ ıÙúĆÎíġĴ

ĚÙġġíĀç 
2304h PR_304 Immediate  PV    CSV  

ʶĀÓ ĚēÙÙÓ Ćæ ıÙúĆÎíġĴ

ĚÙġġíĀç 
2305h PR_305 Immediate  PV    CSV  

ʷĖÓ ĚēÙÙÓ Ćæ ıÙúĆÎíġĴ

ĚÙġġíĀç 
2306h PR_306 Immediate       F 

ʸġë ĚēÙÙÓ Ćæ ıÙúĆÎíġĴ

ĚÙġġíĀç 
2307h PR_307 Immediate       F 

ʹġë ĚēÙÙÓ Ćæ ıÙúĆÎíġĴ

ĚÙġġíĀç 
2308h PR_308 Immediate       F 

ʺġë ĚēÙÙÓ Ćæ ıÙúĆÎíġĴ

ĚÙġġíĀç 
2309h PR_309 Immediate       F 

ʻġë ĚēÙÙÓ Ćæ ıÙúĆÎíġĴ

ĚÙġġíĀç 
2310h PR_310 Immediate       F 

ʼġë ĚēÙÙÓ Ćæ ıÙúĆÎíġĴ

ĚÙġġíĀç 
2311h PR_311 Immediate       F 

ÎÎÙúÙĖÀġíĆĀ ġíÿÙ

ĚÙġġíĀçĚ 
2312h PR_312 Immediate       F 

2ÙÎÙúÙĖÀġíĆĀ ġíÿÙ

ĚÙġġíĀçĚ 
2313h PR_313 Immediate PP   

H
M 

CSP   

zíçÿĆíÓ

ÀÎÎÙúÙĖÀġíĆĀ˖ÓÙÎÙúÙĖÀġíĆ

Ā ĚÙġġíĀçĚ 

2314h PR_314 Disable PP   
H
M 

CSP   

»ÙĖĆ ĚēÙÙÓ ÎúÀÿē

æĥĀÎġíĆĀ ĚÙúÙÎġíĆĀ 
2315h PR_315 Immediate PP   

H
M 

CSP   

»ÙĖĆ ĚēÙÙÓ ÎúÀÿē úÙıÙú 2316h PR_316 Immediate       F 

MĀġÙĖĀÀú˖8ĳġÙĖĀÀú

ĚÙġġíĀçĚ Ćæ ġĆĖĕĥÙ 
2317h PR_317 Immediate  PV    CSV  

¢ĆĖĕĥÙ ÎĆÿÿÀĀÓ

ÓíĖÙÎġíĆĀ ĚÙúÙÎġíĆĀ 
2318h PR_318 Immediate  PV    CSV  

²ÙúĆÎíġĴ úíÿíġ ıÀúĥÙ íĀ

ġĆĖĕĥÙ ÿĆÓÙ 
2321h PR_321 Immediate       F 

¢ĆĖĕĥÙ úíÿíġ ıÀúĥÙ íĀ

ġĆĖĕĥÙ ÿĆÓÙ 
2322h PR_322 Immediate       F 

»ÙĖĆ ĚēÙÙÓ ÎúÀÿē ĚġÀġíÎ

ġíÿÙ 
2323h PR_323 Immediate       F 

_Àĳíÿĥÿ ÿĆġĆĖ

ĖĆġÀġíĆĀÀú ıÙúĆÎíġĴ 
2324h PR_324 Immediate       F 

˚
-
ú
À
Ě
Ě
ʷ
˛
²
Ù
ú
Ć
Î
í
ġ
Ĵ
˖

¢
Ć
Ė
ĕ
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Î
Ć
Ā
ġ
Ė
Ć
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Class Label 
EtherCAT 
Address 

Panel 
display 

Activation Valid Mode 

MĀēĥġ ĚÙúÙÎġíĆĀ 2Mʵ 2400h PR_400 Immediate       F 

MĀēĥġ ĚÙúÙÎġíĆĀ 2Mʶ 2401h PR_401 Immediate       F 

MĀēĥġ ĚÙúÙÎġíĆĀ 2Mʷ 2402h PR_402 Immediate       F 

MĀēĥġ ĚÙúÙÎġíĆĀ 2Mʸ 2403h PR_403 Immediate       F 

fĥġēĥġ ĚÙúÙÎġíĆĀ 2fʵ 2410h PR_410 Immediate       F 

fĥġēĥġ ĚÙúÙÎġíĆĀ 2fʶ 2411h PR_411 Immediate       F 

fĥġēĥġĚÙúÙÎġíĆĀ 2fʷ 2412h PR_412 Immediate       F 

sĆĚíġíĆĀíĀç ÎĆÿēúÙġÙ
ĖÀĀçÙ 

2431h PR_431 Immediate       F 

sĆĚíġíĆĀíĀç ÎĆÿēúÙġÙ

Ćĥġēĥġ ĚÙġġíĀç 
2432h PR_432 Immediate PP   

H
M 

CSP   

M`s ēĆĚíġíĆĀíĀç ÓÙúÀĴ ġíÿÙ 2433h PR_433 Immediate       F 

»ÙĖĆ ĚēÙÙÓ 2434h PR_434 Immediate       F 

²ÙúĆÎíġĴ ÎĆíĀÎíÓÙĀÎÙ

ĖÀĀçÙ 
2435h PR_435 Immediate       F 

ĖĖíıÀú ıÙúĆÎíġĴ 2436h PR_436 Immediate       F 

_ĆġĆĖ ēĆĲÙĖĆlææ ÓÙúÀĴ

ġíÿÙ 
2437h PR_437 Immediate       F 

2ÙúÀĴ ġíÿÙ æĆĖ ëĆúÓíĀç

ÌĖÀ÷Ù ĖÙúÙÀĚÙ 
2438h PR_438 Immediate       F 

KĆúÓíĀç ÌĖÀ÷Ù ÀÎġíıÀġíĆĀ

ĚēÙÙÓ 
2439h PR_439 Immediate       F 

8ÿÙĖçÙĀÎĴ ĚġĆē æĥĀÎġíĆĀ 2443h PR_443 Immediate PP   
H
M 

CSP   

ʶĀÓēĥúĚÙ ÎĆĥĀġ ēÙĖ

ĖÙıĆúĥġíĆĀ 
2500h PR_500 After restart  PP   

H
M 

CSP   

ʶĀÓ-ĆÿÿÀĀÓ æĖÙĕĥÙĀÎĴ

ÓíıíÓÙĖ˖ÿĥúġíēúíÙĖ

ĀĥÿÙĖÀġĆĖ 

2501h PR_501 After restart  PP   
H
M 

CSP   

ʶĀÓ-ĆÿÿÀĀÓ æĖÙĕĥÙĀÎĴ

ÓíıíÓÙĖ˖ÿĥúġíēúíÙĖ

ÓÙĀĆÿíĀÀġĆĖ 

2502h PR_502 After restart        F 

2ĖíıÙĖ ēĖĆëíÌíġíĆĀ íĀēĥġ

ĚÙġġíĀçĚ 
2504h PR_504 Immediate       F 

zÙĖıĆĆlææ ÿĆÓÙ 2506h PR_506 After restart        F 

_ÀíĀ ēĆĲÙĖĆlææ ÓÙġÙÎġíĆĀ

ġíÿÙ 
2509h PR_509 Immediate       F 

zÙĖıĆĆlææ ÓĥÙ ġĆ ÀúÀĖÿ

ÿĆÓÙ 
2510h PR_510 After restart        F 

zÙĖıĆ ÌĖÀ÷íĀç ġĆĖĕĥÙ

ĚÙġġíĀç 
2511h PR_511 Immediate       F 

fıÙĖúĆÀÓ úÙıÙú ĚÙġġíĀç 2512h PR_512 Immediate       F 

fıÙĖĚēÙÙÓ úÙıÙú ĚÙġġíĀçĚ 2513h PR_513 Immediate       F 

M˖f ÓíçíġÀú æíúġÙĖ 2515h PR_515 Immediate       F 

˚
-
ú
À
Ě
Ě
ʸ
˛
M
˖
f
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Ė
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À
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À
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Class Label 
EtherCAT 
Address 

Panel 
display 

Activation Valid Mode 

-ĆĥĀġÙĖ ÎúÙÀĖíĀç íĀēĥġ

ÿĆÓÙ 
2517h PR_514 Immediate       F 

sĆĚíġíĆĀĥĀíġ ĚÙġġíĀçĚ 2520h PR_520 Disable       F 

¢ĆĖĕĥÙ úíÿíġ ĚÙúÙÎġíĆĀ 2521h PR_521 Immediate       F 

ʶĀÓġĆĖĕĥÙ úíÿíġ 2522h PR_522 Immediate       F 

sĆĚíġíıÙ ġĆĖĕĥÙ ĲÀĖĀíĀç

ġëĖÙĚëĆúÓ 
2523h PR_523 Immediate PP   

H
M 

CSP   

`ÙçÀġíıÙ ġĆĖĕĥÙ ĲÀĖĀíĀç
ġëĖÙĚëĆúÓ 

2524h PR_524 Immediate       F 

Z82 íĀíġíÀú ĚġÀġĥĚ 2528h PR_528 After restart        F 

_Àĳː ÎĆÿÿÀĀÓ ēĥúĚÙ

íĀēĥġ æĖÙĕĥÙĀÎĴ 
2532h PR_532 Immediate       F 

 

8ĀÎĆÓÙĖ ĸÙĖĆ ēĆĚíġíĆĀ

ÎĆÿēÙĀĚÀġíĆĀ 
ʶʺʴʵë PR_601 After restart        F 

VfG ġĖíÀú ĖĥĀ ıÙúĆÎíġĴ

ÎĆÿÿÀĀÓ 
ʶʺʴʸë PR_604 Immediate       F 

sĆĚíġíĆĀ ʷĖÓçÀíĀ ıÀúíÓ ġíÿÙ ʶʺʴʹë PR_605 Immediate PP   
H
M 

CSP  
 
 

sĆĚíġíĆĀ ʷĖÓçÀíĀ ĚÎÀúÙ

æÀÎġĆĖ 
ʶʺʴʺë PR_606 Immediate PP   

H
M 

CSP   

¢ĆĖĕĥÙ ÎĆÿÿÀĀÓ

ÀÓÓíġíĆĀÀú ıÀúĥÙ 
ʶʺʴʻë PR_607 Immediate       F 

sĆĚíġíıÙ ÓíĖÙÎġíĆĀ ġĆĖĕĥÙ

ÎĆÿēÙĀĚÀġíĆĀ ıÀúĥÙ 
ʶʺʴʼë PR_608 Immediate       F 

`ÙçÀġíıÙ ÓíĖÙÎġíĆĀ ġĆĖĕĥÙ

ÎĆÿēÙĀĚÀġíĆĀ ıÀúĥÙ 
ʶʺʴʽë PR_609 Immediate       F 

-ĥĖĖÙĀġ ĖÙĚēĆĀĚÙ

ĚÙġġíĀçĚ 
ʶʺʵʵë PR_611 Immediate       F 

_Àĳː ġíÿÙ ġĆĚġĆē ÀæġÙĖ

ÓíĚÀÌúíĀç 
ʶʺʵʸë PR_614 Immediate       F 

¢ĖíÀú ĖĥĀ ÓíĚġÀĀÎÙ ʶʺʶʴë PR_620 Immediate       F 

¢ĖíÀú ĖĥĀ ĲÀíġíĀç ġíÿÙ ʶʺʶʵë PR_621 Immediate       F 

`Ćː Ćæ ġĖíÀú ĖĥĀ ÎĴÎúÙĚ ʶʺʶʶë PR_622 Immediate       F 

¢ĖíÀú ĖĥĀ ÀÎÎÙúÙĖÀġíĆĀ ʶʺʶʹë PR_625 Immediate       F 

²ÙúĆÎíġĴ ĆÌĚÙĖıÙĖ çÀíĀ ʶʺʶʼë PR_628 Immediate       F 

²ÙúĆÎíġĴ ĆÌĚÙĖıÙĖ

ÌÀĀÓĲíÓġë 
ʶʺʶʽë PR_629 Immediate       F 

EĖÀÿÙ ÙĖĖĆĖ ĲíĀÓĆĲ ġíÿÙ ʶʺʷʸë PR_634 Immediate       F 

EĖÀÿÙ ÙĖĖĆĖ ĲíĀÓĆĲ ʶʺʷʹë PR_635 Immediate       F 

ÌĚĆúĥġÙıÀúĥÙ ĖĆġÀġíĆĀ

ÿĆÓÙ ÓÙĀĆÿíĀÀġĆĖ ĚÙġġíĀç 
ʶʺʹʸë PR_654 After restart  PP   

H
M 

CSP   

+úĆÎ÷ÙÓ ĖĆġĆĖ ÀúÀĖÿ

ġĆĖĕĥÙ ġëĖÙĚëĆúÓ 
ʶʺʹʺë PR_656 Immediate       F 

˚
-
ú
À
Ě
Ě

ʺ
˛
f
ġ
ë
Ù
Ė
Ě
Ù
ġ
ġ
í
Ā
ç
Ě
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Class Label 
EtherCAT 
Address 

Panel 
display 

Activation Valid Mode 

+úĆÎ÷ÙÓ ĖĆġĆĖ ÀúÀĖÿ

ÓÙúÀĴ ġíÿÙ 
ʶʺʹʻë PR_657 Immediate       F 

KĆÿíĀç ÿĆÓÙ ēĆĚíġíĆĀ

ġëĖÙĚëĆúÓ 
ʶʺʹʽë PR_659 Immediate       F 

» ĚíçĀÀú ëĆúÓíĀç ġíÿÙ ʶʺʺʵë PR_661 Immediate       F 

ÌĚĆúĥġÙ ÿĥúġíġĥĖĀ ÓÀġÀ

ĥēēÙĖ úíÿíġ 
ʶʺʺʷë PR_663 After restart        F 

 

ʷːʵːʶ _ÀĀĥæÀÎġĥĖÙĖ ēÀĖÀÿÙġÙĖĚ 

MĀÓÙĳ 
zĥÌ 

íĀÓÙĳ 
ZÀÌÙú ¦Āíġ 2ÙæÀĥúġ _íĀ _Àĳ 2ÙġÀíúĚ 

ʹʴʴʸ 

ʴ ɻ vs2fúÙĀçġë   ̓  ɹ ʺ y  

ʴ ʁ ¢s2f úÙĀçġë  ʵ ̒  ɹ ʺ y  

ʴ ̫
¢ëÙ ĀĥÿÌÙĖ Ćæ
vs2f 

 
 ɻ  ɹ  y

 

ʴ  y
¢ëÙ ĀĥÿÌÙĖ Ćæ
¢s2f 

 
 ɻ  ɹ  ʁ

 

ʴ ́
zĴĀÎʴ µÀġÎëÓĆç
ÎĆĥĀġÙĖ 

 
 ɹ  ɹ ʺʹʹʷʹ  

ʴ ̋ vÙĚÙĖıÙÓ    ɹ ʺʹʹʷʹ  

ʴ ̒
zĴĀÎʴ µÀġÎëÓĆç
úíÿíġ 

 
 y  ɹ ʺʹʹʷʹ 

ʻʷ+ ÀúÀĖÿ ġëĖÙĚëĆúÓ ıÀúĥÙː
zÙġ ̠ ʴ ġĆÓÙÀÎġíıÀġÙ úíÿíġ 

ʴ ̓
zĴĀÎʴ 2Ėíæġ
ĲÀġÎëÓĆç ÎĆĥĀġÙĖ 

 
 ɹ  ɹ ʺʹʹʷʹ  

ʴ ̔
zĴĀÎʴ 2Ėíæġ
ĲÀġÎëÓĆç úíÿíġ 

 
 y  ɹ ʺʹʹʷʹ 

ʻʷ- ÀúÀĖÿ ġëĖÙĚëĆúÓ ıÀúĥÙː
zÙġ ̠ ʴ ġĆ ÓÙÀÎġíıÀġÙ úíÿíġ 

ʴ  
z_ʶ ĲÀġÎëÓĆç
ÎĆĥĀġÙĖ 

 
 ɹ  ɹ ʺʹʹʷʹ  

ʴ+ 
z_ʶ µÀġÎëÓĆç
úíÿíġ 

 
 y  ɹ ʺʹʹʷʹ 

ʻʷ ÀúÀĖÿ ġëĖÙĚëĆúÓıÀúĥÙː
zÙġ ̠ ʴ ġĆ ÓÙÀÎġíıÀġÙ úíÿíġ 

ʴ- 
ēēúíÎÀġíĆĀ úÀĴÙĖ

z_ʶ˖zĴĀÎʴ
ĲÀġÎëÓĆç ÎĆĥĀġÙĖ 

 
 ɹ    

ʴ2 
ēēúíÎÀġíĆĀ úÀĴÙĖ

z_ʶ˖zĴĀÎʴ
ĲÀġÎëÓĆç úíÿíġ 

 
 y    

ʴ8 vÙĚÙĖıÙÓ    ɹ ʹʴʴ  

ʴE 
¢íÿÙ íĀġÙĖıÀú
ÌÙġĲÙÙĀ z_ʶ ÀĀÓ
zĴĀÎʴ 

ĀĚ 
 ɹ  ɹ

ʵʴʴʴʴʴ
ʴʴʴʴ 

ʼʷʶë úÀĖÿ ÓÙġÙÎġíĆĀ 

ʹʴʴʺ ʴ ɹ

zĴĀÎëĖĆĀĆĥĚ
ÀúÀĖÿ ĚÙġġíĀç 

 

ʴĳEEE
E 

 ɹ
ʴĳEEE
E 

+íġʴˊʼʵʼë úÀĖÿ ÙĀÀÌúÙ ĚĲíġÎë 
+íġʵˊ ʼʵʽë 
+íġʶˊ ʼʵ ë 
+íġʷˊ ʼʶʸë 
+íġʸˊ ʼʶʹë 
+íġʹˊ vÙĚÙĖıÙÓ 
+íġʺˊ vÙĚÙĖıÙÓ 
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+íġʻˊ ʼʶ-ë 
+íġʼˊ ʼʶ2ë 
+íġʽˊ ʼʷʶë 
+íġʵʴ̤ʵʹˊ vÙĚÙĖıÙÓ 
`ĆġÙĚˊ ʴ íĀıÀúíÓ̕ʵ ıÀúíÓ 

ʹʴʵʴ ʴ ɹ

s2f ĲÀġÎëÓĆç
ĆıÙĖġíÿÙ 

ÿĚ  ɹ  ɹ ʺʴʴʴʴ ʴ̔ íĀıÀúíÓ̕ 
̡ ʴ̔ıÀúíÓ̕ 
¦Āíġ̔ ÿĚ̕  
zĥÎë ÀĚ vs2f ġíÿÙĆĥġ ÀúÀĖÿ
ʼʵʼëˋ ¢s2f ġíÿÙĆĥġ ÀúÀĖÿ
ʼʵʽë 

ʹʴʵʶ ʴ y

KĆÿíĀç ĚÙġġíĀç  l  ́ +íġʴ̔ ÌĀĆĖÿÀú ĚíçĀÀú ēĖĆġÙÎġíĆĀ 
ʴ̔ íĀıÀúíÓ̕ ʵ̔ ıÀúíÓ 

+íġʵ̔ēĥúú ÌÀÎ÷ íæ ĆıÙĖġĖÀıÙú ĲëíúÙ æíĀÀú ĚġĆē 
ʴ̔ íĀıÀúíÓ̕ ʵ̔ ıÀúíÓ 

+íġʶ˖+íġʷ̔ 

+íġʶ +íġʷ sĆĚíġíıÙ

úíÿíġ

ēĆĚíġíĆĀ 

`ÙçÀġíıÙ

úíÿíġ

ēĆĚíġíĆĀ 

EÙÙÓÌÀÎ÷ ÀæġÙĖ 

ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚ 

 ɹ  ɹ ʺʴʻ2ɹʁl ̝

ʺʴʻ- 

ʺʴʻ2ɹɻl

̝ ʺʴʻ- 

ʺʴʺʸ ̠ ʺʴʻ- 

 ɹ  ɻ ʺʴʻ2ɹlʁl

ʺʴʻ- 

ʺʴʻ2ɹɻl

ˡ̋ ʴʻ- 

ʺʴʺʸ ̠ˡ̋ ʴʻ- 

 ɻ  l ʺʴʻ2ɹʁl ʺʴʻ2ɹɻl ʺʴʺʸ ̠ ʴ 

+íġʸˊ 2ÙÀú Ĳíġë fıÙĖġĖÀıÙú ÌÙġĲÙÙĀ ġëÙ ëíçë
ĚēÙÙÓ ÀĀÓ úĆĲ ĚēÙÙÓ ÓĥĖíĀç ëĆÿíĀç ēĖĆÎÙĚĚ 
ʴ̔ KĆÿíĀç ēĖĆÎÙĚĚ ÙĖĖĆĖ ˜ĚÙġ ʺʴʸʵë Ìíġʵʷ̠ʵ˝̕ 
ʵ̔ Ě ĀĆĖÿÀúˋ ÎĆĀġíĀĥÙ ëĆÿíĀç ēĖĆÎÙĚĚ 

ʹʸʴʴ ʴ ɻ

zÙġ
ĚĴĀÎëĖĆĀíĸÀġíĆĀ
ÎĴÎúÙ ÿíĀíÿĥÿ
ıÀúĥÙ 

ĥĚ ʶʹʴ ʵʶʹ ʵʴʴʴ 

 

ʹʸʴʴ ʴ ʁ

zÙġ
ĚĴĀÎëĖĆĀíĸÀġíĆĀ
ÎĴÎúÙ ÿÀĳíÿĥÿ
ıÀúĥÙ 

ĥĚ ʵʴʴʴʴ ʸʴʴʴ ʶʴʴʴʴ 

 

ʹʹʴʴ 

ʴ ɻ
ÌĚĆúĥġÙ ÙĀÎĆÓÙĖ

ÿĥúġíġĥĖĀ ĀĥÿÌÙĖ 
Ė  l  l  l

 l

ʴ ʁ
8ĀÎĆÓÙĖ ĚíĀçúÙ
ġĥĖĀ ēĆĚíġíĆĀ 

sĥúĚÙ  l  l  l
 l

ʴ ̫
8ĀÎĆÓÙĖ æÙÙÓÌÀÎ÷
ēĆĚíġíĆĀ ʷʶ Ìíġ úĆĲ 

sĥúĚÙ  l  l  l
 l

ʴ  y
8ĀÎĆÓÙĖ æÙÙÓÌÀÎ÷
ēĆĚíġíĆĀ ʷʶ Ìíġ
ëíçë 

sĥúĚÙ  l  l  l
 l

ʴ ́
¢ëÙ ÀÎġĥÀú
ÿÙÎëÀĀíÎÀú
ēĆĚíġíĆĀ ʷʶ Ìíġ úĆĲ 

¦Āíġ  l  l  l
 l

ʴ ̋

¢ëÙ ÀÎġĥÀú
ÿÙÎëÀĀíÎÀú
ēĆĚíġíĆĀ ʷʶ Ìíġ
ëíçë 

¦Āíġ  l  l  l

 l

ʴ ̒

`ĥÿÌÙĖ Ćæ
ÙĀÎĆÓÙĖ
ÎĆÿÿĥĀíÎÀġíĆĀ
ÙĳÎÙēġíĆĀĚ 

  l  l  l

 l

ʹʹʴʵ ʴ ɻ _ĆġĆĖ zēÙÙÓ Ė˖ÿíĀ  l  l  l  l
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ʴ ʁ
zēÙÙÓ Ćæ ēĆĚíġíĆĀ
ÎĆÿÿÀĀÓ 

Ė˖ÿíĀ  l  l  l
 l

ʴ ̫ zēÙÙÓ ÎĆÿÿÀĀÓ Ė˖ÿíĀ  l  l  l  l

ʴ  y ÎġĥÀú ġĆĖĕĥÙ ʴːʵ̧  l  l  l  l

ʴ ́ ¢ĆĖĕĥÙ ÎĆÿÿÀĀÓ ʴːʵ̧  l  l  l  l

ʴ ̋
vÙúÀġíıÙ ēĆĚíġíĆĀ
ÙĖĖĆĖ 

sĥúĚÙ 
 l  l  l  l

ʴ ̒
MĀġÙĖĀÀú ēĆĚíġíĆĀ
ÎĆÿÿÀĀÓ 

sĥúĚÙ 
 l  l  l  l

ʴ  ̓ fıÙĖúĆÀÓ ĖÀġíĆ ʴːʵ̧  l  l  l  l

ʴ ̔
2íĚÎëÀĖçÙúĆÀÓ
ĖÀġÙ 

ʴːʵ̧ 
 l  l  l  l

ʴ  MĀÙĖġíÀ ĖÀġíĆ  ̧  l  l  l  l

ʴ+ 
ÎġĥÀú ēĆĚíġíıÙ

ġĆĖĕĥÙ úíÿíġ ıÀúĥÙ 
ʴːʵ̧ 

 l  l  l  l

ʴ- 
ÎġĥÀú ĀÙçÀġíıÙ

ġĆĖĕĥÙ úíÿíġ ıÀúĥÙ 
ʴːʵ̧ 

 l  l  l  l

ʴ2 
¦ ēëÀĚÙ ÎĥĖĖÙĀġ
ÓÙġÙÎġ ıÀúĥÙ 

ʴːʵ̧ 
 l  l  l  l

ʴ8 
µ ēëÀĚÙ ÎĥĖĖÙĀġ
ÓÙġÙÎġ ıÀúĥÙ 

ʴːʵ̧ 
 l  l  l  l

ʹʹʴʶ 

ʴ ɻ 2M íĀēĥġ ĚíçĀÀú  l  l  l  l  l

ʴ ʁ zf Ćĥġēĥġ ĚíçĀÀú  l  l  l  l  l

ʴ ̫ vÙĚÙĖıÙÓ  l  l  l  l  l

ʴ  y vÙĚÙĖıÙÓ  l  l  l  l  l

ʴ ́ +ĥĚ ıĆúġÀçÙ ²  l  l  l  l

ʴ ̋ ¢ÙÿēÙĖÀġĥĖÙ Ņ  l  l  l  l

ʴ ̒ sĆĲÙĖ ĆĀ ġíÿÙ z  l  l  l  l

ʷː ʵːʷ _ĆġíĆĀ ēÀĖÀÿÙġÙĖĚĚġÀĖġíĀç Ĳíġë ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʺʴʴʴ 

MĀÓÙĳ zĥÌlíĀÓÙĳ ZÀÌÙú ¦Āíġ 2ÙæÀĥúġ _íĀ _Àĳ _ĆÓÙ 

ʺʴʷE  ɹ 8ĖĖĆĖ ÎĆÓÙ 
 l

ʴĳʴ ʴĳʴ ʴĳEEEE E 

ʺʴʸʴ  ɹ -ĆĀġĖĆú ĲĆĖÓ 
 l

ʴĳʴ ʴĳʴ ʴĳEEEE E 

ʺʴʸʵ  ɹ zġÀġĥĚ ĲĆĖÓ 
 l

ʴĳʴ ʴĳʴ ʴĳEEEE E 

ʺʴ  ́  ɹ uĥíÎ÷ ĚġĆē ĆēġíĆĀ ÎĆÓÙ 
 l

 ʁ  ɹ  ̒ E 

ʺʴʹ+  ɹ
_ĆġĆĖ ÓÙÎÙúÙĖÀġíĆĀĚlġĆēēíĀç ÿĆÓÙ

ĚÙúÙÎġíĆĀ 

 l
 ɹ  ɹ  ɻ E 

ʺʴʹ-  ɹ ĳíĚ ÓíĚÀÌúÙÓĚlġĆēēíĀç ÿĆÓÙ ĚÙúÙÎġíĆĀ  l  ɹ  ɹ  ɻ E 

ʺʴʹ2  ɹ sÀĥĚÙĚlġĆēēíĀç ÿĆÓÙ ĚÙúÙÎġíĆĀ  l  ɻ  ɻ  ̫ E 

ʺʴʹ8  ɹ úÀĖÿĚlġĆēēíĀç ÿĆÓÙ ĚÙúÙÎġíĆĀ  l  ɹ  ɹ  ʁ E 

ʺʴʺʴ  ɹ fēÙĖÀġíĆĀ ÿĆÓÙ ĚÙúÙÎġíĆĀ  l  ̓  ɻ ʵʵ E 

ʺʴʺʵ  ɹ fēÙĖÀġíĆĀ ÿĆÓÙ ÓíĚēúÀĴ  l  ɹ  ɹ ʵ ɹ E 

ʺʴʺʶ  ɹ sĆĚíġíĆĀÎĆÿÿÀĀÓ 
-ĆÿÿÀĀÓ ĥĀíġ 

 ɹ
ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ 

-zs˖ss˖K

_ 

ʺʴʺʷ  ɹ ÎġĥÀú íĀġÙĖĀÀú ēĆĚíġíĆĀ 
8ĀÎĆÓÙĖ ĥĀíġ 

 ɹ
ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ E 

ʺʴʺʸ  ɹ ÎġĥÀú ēĆĚíġíĆĀ æÙÙÓÌÀÎ÷ 
-ĆÿÿÀĀÓ ĥĀíġ 

 l
ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ E 
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ʺʴʺʹ  ɹ sĆĚíġíĆĀ ÓÙıíÀġíĆĀ ĲíĀÓĆĲ 
-ĆÿÿÀĀÓ ĥĀíġ 

ʷʴʴʴʴ  ɹ ʶʵʸʻʸʼʷʺʸʻ 
ss˖-zs˖K

_ 

ʺʴʺʺ  ɹ sĆĚíġíĆĀ ÓÙıíÀġíĆĀ ÓÙġÙÎġíĆĀ ġíÿÙ 
ÿĚ 

ʵ ɹ  ɹ ʺʹʹʷʹ 
ss˖-zs˖K

_ 

ʺʴʺʻ  ɹ sĆĚíġíĆĀ ĲíĀÓĆĲ 
-ĆÿÿÀĀÓ

ĥĀíġ˖Ě 
 ɹ  ɹ ʶʵʸʻʸʼʷʺʸʻ 

ss˖-zs˖K

_ 

ʺʴʺʼ  ɹ sĆĚíġíĆĀ ĲíĀÓĆĲ ġíÿÙ 
ÿĚ 

 ɹ  ɹ ʺʹʹʷʹ 
ss˖-zs˖K

_ 

ʺʴʺ+  ɹ
MĀġÙĖĀÀú ÎĆÿÿÀĀÓıÙúĆÎíġĴ -ĆÿÿÀĀÓ

ĥĀíġ˖Ě 
 ɹ

ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ -z²˖s² 

ʺʴʺ-  ɹ ²ÙúĆÎíġĴ æÙÙÓÌÀÎ÷ 
-ĆÿÿÀĀÓ

ĥĀíġ˖Ě 
 ɹ

ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ 

ss˖-zs˖K

_ 

ʺʴʺ2  ɹ ²ÙúĆÎíġĴ ĲíĀÓĆĲ 
-ĆÿÿÀĀÓ ĥĀíġ

˖Ě 
ʵ ɹ  ɹ ʺʹʹʷʹ s²˖-z² 

ʺʴʺ8  ɹ ²ÙúĆÎíġĴ ĲíĀÓĆĲ ġíÿÙ ÿĚ  ɹ  ɹ ʺʹʹʷʹ s²˖-z² 

ʺʴʺE  ɹ »ÙĖĆĚlēÙÙÓ ġëĖÙĚëĆúÓ 
-ĆÿÿÀĀÓ

ĥĀíġ˖Ě 
ʵ ɹ  ɹ ʺʹʹʷʹ s²˖-z² 

ʺʴʻʵ  ɹ ¢ÀĖçÙġ ġĆĖĕĥÙ ʴːʴʴʵ  ɹ ˡ̫ ʶʻʺʼ ʷʶʻʺʻ -z¢˖s¢ 

ʺʴʻʶ  ɹ _Àĳíÿĥÿ ġĆĖĕĥÙ ʴːʴʴʵ ʷʴʴʴ  ɹ ʺʹʹʷʹ E 

ʺʴʻʷ  ɹ _Àĳíÿĥÿ ÎĥĖĖÙĀġ ʴːʴʴʵ ʷʴʴʴ  l ʺʹʹʷʹ E 

ʺʴʻʸ  ɹ MĀġÙĖĀÀú ÎĆÿÿÀĀÓ ġĆĖĕĥÙ ʴːʴʴʵ  ɹ ˡ̫ ʶʻʺʼ ʷʶʻʺʻ E 

ʺʴʻʹ  ɹ _ĆġĆĖ ÎĥĖĖÙĀġ ĖÀġíĀç ÿ  ʷʴʴʴ  ɹ ʶʵʸʻʸʼʷʺʸʻ E 

ʺʴʻʻ  ɹ ÎġĥÀú ġĆĖĕĥÙ ʴːʵ̧  ɹ ˡ̫ ʶʻʺʼ ʷʶʻʺʻ E 

ʺʴʻʽ  ɹ 2- ÌĥĚ ıĆúġÀçÙ ÿ²  ɹ  ɹ ʶʵʸʻʸʼʷʺʸʻ E 

ʺʴ  ̒  ɹ ¢ÀĖçÙġ ēĆĚíġíĆĀ -ĆÿÿÀĀÓ ĥĀíġ  ɹ
ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ -zs˖ss 

ʺʴʻ-  ɹ KĆÿíĀç ēĆĚíġíĆĀ ĆææĚÙġ -ĆÿÿÀĀÓ ĥĀíġ  ɹ
ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ K_ 

ʺʴʻ2 

 ɻ _íĀː ĚĆæġĲÀĖÙ úíÿíġ -ĆÿÿÀĀÓ ĥĀíġ  ɹ
ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ -zs˖ss 

 ʁ _Àĳː ĚĆæġĲÀĖÙ úíÿíġ -ĆÿÿÀĀÓ ĥĀíġ  ɹ
ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ -zs˖ss 

ʺʴʻ8  ɹ _ĆġĆĖ ĖĆġÀġíĆĀÀú ÓíĖÙÎġíĆĀ  l ʴĳʴ ʴĳʴ ʴĳEE E 

ʺʴʻE  ɹ _ÀĳíÿĥÿēĖĆġĆÎĆú ıÙúĆÎíġĴ 
-ĆÿÿÀĀÓ ĥĀíġ

˖Ě 

ʶʵʸʻʸʼʷʺ

ʸ ̒
 ɹ ʶʵʸʻʸʼʷʺʸʻ 

ss˖K_˖s²

˖-z¢ 

ʺʴʼʴ  ɹ _Àĳíÿĥÿ ÿĆġĆĖ ıÙúĆÎíġĴ Ė˖ÿíĀ ʺʴʴʴ  ɹ ʶʵʸʻʸʼʷʺʸʻ E 

ʺʴʼʵ  ɹ sĖĆġĆÎĆú ıÙúĆÎíġĴ 
-ĆÿÿÀĀÓ ĥĀíġ

˖Ě 
ʵʴʴʴʴ  ɹ ʶʵʸʻʸʼʷʺʸʻ ss 

ʺʴʼʷ  ɹ sĖĆġĆÎĆú ÀÎÎÙúÙĖÀġíĆĀ 
-ĆÿÿÀĀÓ ĥĀíġ

Ě̟ ˀ
ʵʴʴʴʴ  ɻ ʶʵʸʻʸʼʷʺʸʻ ss˖s²˖ 

ʺʴʼʸ  ɹ sĖĆġĆÎĆú ÓÙÎÙúÙĖÀġíĆĀ 
-ĆÿÿÀĀÓ ĥĀíġ

Ě̟ ˀ
ʵʴʴʴʴ  ɻ ʶʵʸʻʸʼʷʺʸʻ ss˖s² 

ʺʴʼʹ  ɹ 8ÿÙĖçÙĀÎĴ ĚġĆē ÓÙÎÙúÙĖÀġíĆĀ -ĆÿÿÀĀÓ ĥĀíġʵʴʴʴʴʴʴʴ  ɻ ʶʵʸʻʸʼʷʺʸʻ -zs˖-z²˖
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Ě̟ ˀ ss˖s²˖K_ 

ʺʴʼʻ  ɹ ¢ĆĖĕĥÙ ĚúĆēÙ ʴːʴʴʵ˖Ě ʹʴʴʴ  ɻ ʶʵʸʻʸʼʷʺʸʻ s¢ 

ʺʴʼE  ɻ 8ĀÎĆÓÙĖĖÙĚĆúĥġíĆĀ 
8ĀÎĆÓÙĖ 

ĥĀíġ 
 ɹ  ɹ ʶʵʸʻʸʼʷʺʸʻ E 

ʺʴʽʵ 
 ɻ 8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ĀĥÿÙĖÀġĆĖ Ė  ɻ  ɻ ʶʵʸʻʸʼʷʺʸʻ E 

 ʁ 8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ÓÙĀĆÿíĀÀġĆĖ Ė  ɻ  ɻ ʶʵʸʻʸʼʷʺʸʻ E 

ʺʴʽʶ 

 
 ɻ `ĥÿÌÙĖ Ćæ ēĥúĚÙĚ ēÙĖ ĖĆġÀġíĆĀ 

-ĆÿÿÀĀÓ

ĥĀíġ˖Ė 
ʵʴʴʴʴ  ɻ ʶʵʸʻʸʼʷʺʸʻ E 

ʺʴʽʼ  ɹ KĆÿíĀç ÿÙġëĆÓ  l ʵ ̔ ˡ̋ ʷ ̒ K_ 

ʺʴʽʽ 

 

 

 ɻ Kíçë ıÙúĆÎíġĴ ëĆÿíĀç 
-ĆÿÿÀĀÓ ĥĀíġ

˖Ě 
ʵʴʴʴʴ  ɹ ʶʵʸʻʸʼʷʺʸʻ K_ 

 ʁ ZĆĲ ıÙúĆÎíġĴ ëĆÿíĀç 
-ĆÿÿÀĀÓ ĥĀíġ

˖Ě 
ʹʴʴʴ  ɹ ʶʵʸʻʸʼʷʺʸʻ K_ 

ʺʴ  ̔  ɹ KĆÿíĀç ÀÎÎÙúÙĖÀġíĆĀ ˖ÓÙÎÙúÙĖÀġíĆĀ 
-ĆÿÿÀĀÓ ĥĀíġ

Ě̟ ˀ
ʹʴʴʴʴʴ  ɻ ʶʵʸʻʸʼʷʺʸʻ K_ 

ʺʴ+ʴ  ɹ sĆĚíġíĆĀ æÙÙÓæĆĖĲÀĖÓ -ĆÿÿÀĀÓ ĥĀíġ  ɹ
ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ -zs 

ʺʴ+ʵ  ɹ ²ÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ 
-ĆÿÿÀĀÓ ĥĀíġ

˖Ě 
 ɹ

ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ 

-zs˖-z²˖

ss˖s²˖K_ 

ʺʴ+ʶ  ɹ ¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ ʴːʴʴʵ  ɹ ˡ̫ ʶʻʺʼ ʷʶʻʺʻ E 

ʺʴ+ʼ  ɹ sĖĆÌÙ æĥĀÎġíĆĀ  l ʴĳʴ ʴĳʴ ʴĳEEEE E 

ʺʴ+ʽ  ɹ sĖĆÌÙ ĚġÀġĥĚ  l ʴĳʴ ʴĳʴ ʴĳEEEE E 

ʺʴ+  ɹ sĖĆÌÙ ʵ ĖíĚíĀç ÙÓçÙ ÎÀēġĥĖÙÓ ēĆĚíġíĆĀ -ĆÿÿÀĀÓ ĥĀíġ  ɹ
ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ E 

ʺʴ++  ɹ sĖĆÌÙ ʵ æÀúúíĀç ÙÓçÙ ÎÀēġĥĖÙÓ ēĆĚíġíĆĀ -ĆÿÿÀĀÓ ĥĀíġ  ɹ
ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ E 

ʺʴ+-  ɹ sĖĆÌÙ ʶ ĖíĚíĀç ÙÓçÙ ÎÀēġĥĖÙÓ ēĆĚíġíĆĀ -ĆÿÿÀĀÓ ĥĀíġ  ɹ
ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ E 

ʺʴ+2  ɹ sĖĆÌÙ ʶ æÀúúíĀç ÙÓçÙ ÎÀēġĥĖÙÓ ēĆĚíġíĆĀ -ĆÿÿÀĀÓ ĥĀíġ  ɹ
ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ E 

ʺʴ-ʹ  ɹ sĖĆġĆÎĆú ÿÀĳíÿĥÿ ÀÎÎÙúÙĖÀġíĆĀ 
-ĆÿÿÀĀÓ ĥĀíġ

Ě̟ ˀ

ʵʴʴʴʴʴʴʴ

 ɹ
 ɻ ʶʵʸʻʸʼʷʺʸʻ E 

ʺʴ-ʺ  ɹ sĖĆġĆÎĆú ÿÀĳíÿĥÿ ÓÙÎÙúÙĖÀġíĆĀ 
-ĆÿÿÀĀÓ ĥĀíġ

Ě̟ ˀ

ʵʴʴʴʴʴʴʴ

 ɹ
 ɻ ʶʵʸʻʸʼʷʺʸʻ E 

ʺʴ2ʹ  ɹ sĖĆÌÙ ʵ ĖíĚíĀç ÙÓçÙ ÎÀēġĥĖÙÓ ÎĆĥĀġ˜Ě˝  l  ɹ  ɹ ʺʹʹʷʹ E 

ʺʴ2ʺ  ɹ sĖĆÌÙ ʵ æÀúúíĀç ÙÓçÙ ÎÀēġĥĖÙÓ ÎĆĥĀġ˜Ě˝  l  ɹ  ɹ ʺʹʹʷʹ E 

ʺʴ2ʻ  ɹ sĖĆÌÙ ʶ ĖíĚíĀç ÙÓçÙ ÎÀēġĥĖÙÓ ÎĆĥĀġ˜Ě˝  l  ɹ  ɹ ʺʹʹʷʹ E 

ʺʴ2ʼ  ɹ sĖĆÌÙ ʶ æÀúúíĀç ÙÓçÙ ÎÀēġĥĖÙÓ ÎĆĥĀġ˜Ě˝  l  ɹ  ɹ ʺʹʹʷʹ E 

ʺʴ8ʴ  ɹ _Àĳː ġĆĖĕĥÙ íĀ ēĆĚíġíıÙ ÓíĖÙÎġíĆĀ ʴːʴʴʵ ʷʴʴʴ  ɹ ʺʹʹʷʹ E 

ʺʴ8ʵ  ɹ _Àĳː ġĆĖĕĥÙ íĀ ĀÙçÀġíıÙ ÓíĖÙÎġíĆĀ ʴːʴʴʵ ʷʴʴʴ  ɹ ʺʹʹʷʹ E 

ʺʴEʸ  ɹ ÎġĥÀú æĆúúĆĲíĀç ÙĖĖĆĖ -ĆÿÿÀĀÓ ĥĀíġ  ɹ
ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ 

-zs˖ss˖K

_ 

ʺʴE  ɹ sĆĚíġíĆĀ úĆĆē ıÙúĆÎíġĴ Ćĥġēĥġ -ĆÿÿÀĀÓ ĥĀíġ ɹ ˡ ʶʵʸʻʸʼʷʺʸʻ -zs˖ss˖K
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˖Ě ʶʵʸʻʸʼʷʺʸʼ _ 

ʺʴE-  ɹ MĀġÙĖĀÀú ÎĆÿÿÀĀÓ ēĆĚíġíĆĀ 
8ĀÎĆÓÙĖ 

ĥĀíġ 
 ɹ

ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ 

-zs˖ss˖K

_ 

ʺʴE2  ɹ MĀēĥġ ĚġÀġĥĚ  l ʴĳʴ ʴĳʴ 
ʴĳʻEEEEEE

E 
E 

ʺʴE8 

 

 ɻ fĥġēĥġ ıÀúíÓ  l ʴĳʴ ʴĳʴ 
ʴĳʻEEEEEE

E 
E 

 ʁ fĥġēĥġ ÙĀÀÌúÙÓ  l ʴĳʴ ʴĳʴ 
ʴĳʻEEEEEE

E 
E 

ʺʴEE  ɹ ¢ÀĖçÙġ ıÙúĆÎíġĴ 
-ĆÿÿÀĀÓ ĥĀíġ

˖Ě 
 ɹ

ˡ

ʶʵʸʻʸʼʷʺʸʼ 
ʶʵʸʻʸʼʷʺʸʻ -z²˖s² 

ʺʹʴʶ  ɹ zĥēēĆĖġÙÓ ĆēÙĖÀġíĆĀ ÿĆÓÙĚ  l ʴĳʴ ʴĳʴ 
ʴĳʻEEEEEE

E 
E 
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ʷː ʶ sÀĖÀÿÙġÙĖ EĥĀÎġíĆĀ 

 ̧ sÀĀÙú 2íĚēúÀĴ ÀĚ æĆúúĆĲĚˊ 

 
 ̧ sÀĖÀÿÙġÙĖ ıÀúíÓ ĥĀÓÙĖ æĆúúĆĲíĀç ÿĆÓÙĚ 

-zsˊ -ĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚēĆĚíġíĆĀ ÿĆÓÙ 

-z²ˊ -ĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ıÙúĆÎíġĴ ÿĆÓÙ 

-z¢ˊ -ĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ġĆĖĕĥÙ ÿĆÓÙ 

K_ˊ KĆÿíĀç ÿĆÓÙ 

ssˊ sĖĆæíúÙ ēĆĚíġíĆĀ ÿĆÓÙ 

s²ˊ sĖĆæíúÙ ıÙúĆÎíġĴ ÿĆÓÙ 

s¢ˊ sĖĆæíúÙ ġĆĖĕĥÙ ÿĆÓÙ 

Eˊ úú ÿĆÓÙĚ 
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ʷː ʶːʵȍ-úÀĚĚȎɹ+ÀĚíÎ zÙġġíĀçĚ 

sĖʴːʴʴ 

ZÀÌÙú _ĆÓÙúælĆúúĆĲíĀçÌÀĀÓĲíÓġë ²ÀúíÓ_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʹʴʴʴ ¦Āíġ ʴːʵKĸ 2ÙæÀĥúġ  ɻ MĀÓÙĳ ʶʴʴʴë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

_ĆÓÙúælĆúúĆĲíĀç ÌÀĀÓĲíÓġëˋ ÀúĚĆ ÷ĀĆĲĀ ÀĚ ÿĆÓÙúælĆúúĆĲíĀç ÎĆĀġĖĆú ˜_E-˝ˋ íĚ ĥĚÙÓ ġĆ ÎĆĀġĖĆú ġëÙ
ēĆĚíġíĆĀ úĆĆē ġĆ íÿēĖĆıÙ ġëÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ ġĆ ÎĆÿÿÀĀÓĚˋ ĚēÙÙÓ ĥē ēĆĚíġíĆĀíĀç ġíÿÙ ÀĀÓ
ĖÙÓĥÎÙ æĆúúĆĲíĀç ÙĖĖĆĖː ¢ëÙ ÙææÙÎġ íĚ ĆÌıíĆĥĚ ÙĚēÙÎíÀúúĴ íĀ úĆĲ ÀĀÓ ÿÙÓíĥÿÿÙÎëÀĀíÎÀú ĚġíææĀÙĚĚː 
²ÀúĥÙ 8ĳēúÀĀÀġíĆĀ 

 ɹ 2íĚÀÌúÙ ġëÙ æĥĀÎġíĆĀː 

 ɻ
8ĀÀÌúÙ ġëÙ æĥĀÎġíĆĀ ġĆ ĚÙġ ÌÀĀÓĲíÓġë ÀĥġĆÿÀġíÎÀúúĴˋ
ĖÙÎĆÿÿÙĀÓÙÓ æĆĖ ÿĆĚġ ÀēēúíÎÀġíĆĀĚː sĖʴːʴʴ̠sĖʵːʴʵ 

 ʁ vÙĚÙĖıÙÓ 

ʷl  ̔ MĀıÀúíÓ 

sĖʴːʴʴ̡ʽˊ _ĆÓÙúælĆúúĆĲíĀç ÌÀĀÓĲíÓġë ıÀúĥÙ ĚÙġ ÌĴ sĖʴːʴʴː 
ʵʴ̢sĖʴːʴʴ̢ʹʴʴʴˊ zēÙÎíæíÙĚ ġëÙ ÌÀĀÓĲíÓġëː 
ˆvÙÎĆÿÿÙĀÓÙÓ ĚÙġġíĀçĚ æĆĖ ÌÙúġ ÀēēúíÎÀġíĆĀˊ ʷʴ̢sĖʴːʴʴ̢ʵʴʴː 

 

sĖʴːʴʵ 

ZÀÌÙú -ĆĀġĖĆú _ĆÓÙ zÙġġíĀçĚ ²ÀúíÓ_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʽ ¦Āíġ  ˞ 2ÙæÀĥúġ  ̔ MĀÓÙĳ ʶʴʴʵë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

zÙġ ıÀúĥÙ ġĆ ĥĚÙ æĆúúĆĲíĀçÎĆĀġĖĆú ÿĆÓÙĚ̔ 

²ÀúĥÙ -ĆĀġÙĀġ 2ÙġÀíúĚ 

ʴl  ̓ vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ 

 ̔ 8ġëÙĖ- ¢ ÿĆÓÙ ss˖s²˖s¢˖K_˖-zs˖-z²˖-z¢ 
 

 

 

sĖʴːʴʶ 

ZÀÌÙú 
vÙÀú ġíÿÙ ĥġĆ GÀíĀ

ÓöĥĚġíĀç 
²ÀúíÓ_ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʴʴʵ MĀÓÙĳ ʶʴʴʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

zÙġ ĥē ġëÙÿĆÓÙ Ćæ ġëÙ ĖÙÀú ġíÿÙ ÀĥġĆ çÀíĀ ÀÓöĥĚġíĀçː 
2ÀġÀ
ÌíġĚ 

-ÀġÙçĆĖĴ zÙġġíĀçĚ ēēúíÎÀġíĆĀ 

ʴĳʴʴ˗ 
_ĆġíĆĀ
ĚÙġġíĀç
ÿĆÓÙ 

¦ĚÙÓ ġĆ ĚÙġ ÿĆġíĆĀ ĚÙġġíĀç ÿĆÓÙˋ ĲëíÎë ÎÀĀ ÌÙ ĚÙúÙÎġÙÓ ÀÎÎĆĖÓíĀç ġĆ ġëÙ
ÿĆġíĆĀ ÎëÀĖÀÎġÙĖíĚġíÎĚ ĆĖ ĚÙġġíĀç ĖÙĕĥíĖÙÿÙĀġĚː GÙĀÙĖÀúúĴˋ íġ íĚ
ĖÙÎĆÿÿÙĀÓÙÓ ġĆ ĚÙúÙÎġ ÿĆÓÙ ʵ Ĳíġë çĆĆÓ çÙĀÙĖÀúíġĴ ĲëÙĀ ġëÙĖÙ íĚ ĀĆ
ĚēÙÎíÀú ĖÙĕĥíĖÙÿÙĀġˋ ÿĆÓÙ ʶ ĲëÙĀ ĖÀēíÓ ēĆĚíġíĆĀíĀç íĚ ĀÙÙÓÙÓ Mæ ÿĆÓÙ ʵ
ÀĀÓ ÿĆÓÙ ʶ ÎÀĀĀĆġ ÿÙÙġ ġëÙ ĖÙĕĥíĖÙÿÙĀġĚˋ ēúÙÀĚÙ ÎëĆĆĚÙ ÿĆÓÙ ʴː 

ʴˊ_ÀĀĥÀú 
sĖʴːʴʷ íĀıÀúíÓː GÀíĀ ıÀúĥÙÿĥĚġ ÌÙ ÀÓöĥĚġÙÓ ÿÀĀĥÀúúĴ
ÀĀÓ ÀÎÎĆĖÓíĀçúĴː 

ʵˊzġÀĀÓÀĖÓ 

sĖʴːʴʷ ıÀúíÓː uĥíÎ÷ çÀíĀ ÀÓöĥĚġíĀç ÎÀĀ ÌÙ ÀÎëíÙıÙÓ ÌĴ
ÎëÀĀçíĀç sĖʴːʴʷ ĚġíææĀÙĚĚ ıÀúĥÙː GÀíĀ ĚĲíġÎëíĀç íĚ ĀĆġ
ĥĚÙÓ íĀ ġëíĚ ÿĆÓÙˋ ĚĥíġÀÌúÙ æĆĖ ÀēēúíÎÀġíĆĀĚ Ĳíġë
ĖÙĕĥíĖÙÿÙĀġĚ æĆĖ ĚġÀÌíúíġĴː 

ʶˊsĆĚíġíĆĀíĀç 

sĖʴːʴʷ ıÀúíÓː uĥíÎ÷ çÀíĀ ÀÓöĥĚġíĀç ÎÀĀ ÌÙ ÀÎëíÙıÙÓ ÌĴ
ÎëÀĀçíĀç sĖʴːʴʷ ĚġíææĀÙĚĚ ıÀúĥÙː ¢ëíĚ ÿĆÓÙ íĚ ĚĥíġÀÌúÙ
æĆĖ ÀēēúíÎÀġíĆĀĚ ĖÙĕĥíĖíĀç ĕĥíÎ÷ ēĆĚíġíĆĀíĀçː `Ćġ
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ĖÙÎĆÿÿÙĀÓÙÓ æĆĖ úĆÀÓ ÿĆĥĀġÙÓ ıÙĖġíÎÀú ġĆ çĖĆĥĀÓˋ ĆĖ
ēúÙÀĚÙ ÎĆÿēÙĀĚÀġÙ æĆĖ ġëÙ úĆÀÓĥĚíĀç sĖʺːʴʻ 

ʴĳʴ˗ʴ 
ZĆÀÓ ġĴēÙ
ĚÙġġíĀç 

¦ĚÙÓ ġĆ ĚÙúÙÎġ ġëÙ úĆÀÓ ġĴēÙˋ ÎëĆĆĚÙ ÀÎÎĆĖÓíĀç ġĆ úĆÀÓílĀÙĖġíÀ ĖÀġíĆ ÀĀÓ
ÿÙÎëÀĀíÎÀú ĚġĖĥÎġĥĖÙː 

ʴˊ víçíÓ
ĚġĖĥÎġĥĖÙ 

¢ëíĚ ÿĆÓÙ ēĖíĆĖíġíĸÙĚ ĚĴĚġÙÿ ĖÙĚēĆĀĚíıÙĀÙĚĚː ¦ĚÙ ġëíĚ
ÿĆÓÙ ĲëÙĀ ġëÙĖÙ íĚ À ĖÙúÀġíıÙúĴ ĖíçíÓ ĚġĖĥÎġĥĖÙĲíġë úĆĲ
úĆÀÓ íĀÙĖġíÀː ¢ĴēíÎÀú ÀēēúíÎÀġíĆĀ íĀÎúĥÓíĀç ÓíĖÙÎġúĴ
ÎĆĀĀÙÎġÙÓ ëíçëēlĖÙÎíĚíĆĀ çÙÀĖÌĆĳˋ úÙÀÓ ĚÎĖÙĲˋ çÙÀĖĚˋ
ÙġÎː 

ʵˊKíçë íĀÙĖġíÀ 

EĆĖ ÀēēúíÎÀġíĆĀĚ Ĳíġë ëíçëÙĖ úĆÀÓ íĀÙĖġíÀ ˜ʵʴ ġíÿÙĚ ĆĖ
ÀÌĆıÙ˝ˋ çÀíĀ ĚÙġġíĀçĚ ġÀ÷Ù íĀġĆ ÀÎÎĆĥĀġ ÌĆġë ÿÀÎëíĀÙ
ĚġÀÌíúíġĴÀĀÓ ĖÙĚēĆĀĚíıÙĀÙĚĚː `Ćġ ĖÙÎĆÿÿÙĀÓÙÓ ġĆ ĚÙġ
ĚġíææĀÙĚĚ ÀÌĆıÙ ʵʹ æĆĖ ëíçë úĆÀÓ íĀÙĖġíÀː 

ʶˊ EúÙĳíÌúÙ
ĚġĖĥÎġĥĖÙ 

¢ëíĚ ÿĆÓÙ ēĖíĆĖíġíĸÙĚ ĚĴĚġÙÿ ĚġÀÌíúíġĴː ¦ĚÙ ġëíĚ ÿĆÓÙ
ĲëÙĀ ġëÙĖÙ íĚ úĆĲ ĖíçíÓíġĴ ĚġĖĥÎġĥĖÙ Ĳíġë ëíçë úĆÀÓ
íĀÙĖġíÀː ¢ĴēíÎÀú ÀēēúíÎÀġíĆĀĚ íĀÎúĥÓÙÓÌÙúġĚ ÀĀÓ ÎëÀíĀĚː 

ʴĳ˗ʴʴ ĖÙĚÙĖıÙÓ 

 

¢ëÙ ĚÙġġíĀç ġĴēÙ ÎĆÿÌíĀÀġíĆĀ íĚ À ëÙĳÀÓÙÎíÿÀú ĚġÀĀÓÀĖÓˋ ÀĚ æĆúúĆĲĚˊ 

zÙġġíĀç ġĴēÙ

ÎĆÿÌíĀÀġíĆĀ 

ēēúíÎÀġíĆĀ ġĴēÙ 

ʴ¶ʴʴʴ víçíÓ ĚġĖĥÎġĥĖÙ _ÀĀĥÀú 

ʴ¶ʴʴʵ víçíÓ ĚġĖĥÎġĥĖÙ ̝zġÀĀÓÀĖÓ 

ʴ¶ʴʴʶ víçíÓ ĚġĖĥÎġĥĖÙ ̝sĆĚíġíĆĀíĀç 

ʴ¶ʴʵʴ Kíçë íĀÙĖġíÀ ̝ _ÀĀĥÀú 

ʴ¶ʴʵʵ Kíçë íĀÙĖġíÀ ̝ zġÀĀÓÀĖÓ 

ʴ¶ʴʵʶ Kíçë íĀÙĖġíÀ ̝ sĆĚíġíĆĀíĀç 

ʴ¶ʴʶʴ EúÙĳíÌúÙ ĚġĖĥÎġĥĖÙ ̝ _ÀĀĥÀú 

ʴ¶ʴʶʵ EúÙĳíÌúÙ ĚġĖĥÎġĥĖÙ

̝zġÀĀÓÀĖÓ 

ʴ¶ʴʶʶ EúÙĳíÌúÙ ĚġĖĥÎġĥĖÙ

̝sĆĚíġíĆĀíĀç 
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sĖʴːʴʷ 

ZÀÌÙú 
vÙÀú ġíÿÙ ÀĥġĆ ĚġíææĀÙĚĚ

ÀÓöĥĚġíĀç 
_ĆÓÙ       F 

vÀĀçÙ ʹʴ ̤ ʼʵ ¦Āíġ  ˞ 2ÙæÀĥúġ ʻ ɹ MĀÓÙĳ ʶʴʴʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

 

 

 

 

²ÀúíÓ ĲëÙĀ sĖʴːʴʷ ̠ ʵˋʶ 

Low

High

Mechanical stiffness

Servo gain

Responsiveness

81.80ŀŀŀŀŀŀŀŀŀŀŀ70.69.68ŀŀŀŀŀŀŀŀŀŀ51.50

High

High

Low

Low

 

ZĆĲÙĖ ıÀúĥÙĚ ÙĀĚĥĖÙ ÌÙġġÙĖ ĚĴĚġÙÿ ĖÙĚēĆĀĚíıÙĀÙĚĚ ÀĀÓ ÿÙÎëÀĀíÎÀú ĚġíææĀÙĚĚ Ìĥġ ÿÀÎëíĀÙ
ıíÌĖÀġíĆĀ ÿíçëġ ĆÎÎĥĖˋ ēúÙÀĚÙ ĚÙġ ÀÎÎĆĖÓíĀçúĴː 

 

sĖʴːʴʸ 

ZÀÌÙú MĀÙĖġíÀ ĖÀġíĆ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʶʴʴʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ ʶʹʴ MĀÓÙĳ ʶʴʴʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
 
 
 
 

 
sĖʴːʴʸ̠˜ úĆÀÓ íĀÙĖġíÀ˖ÿĆġĆĖ ĖĆġÀġíĆĀÀú íĀÙĖġíÀ˝̞ʵʴʴ ̧
`ĆġíÎÙˊ 
zÙġ íĀÙĖġíÀ ĖÀġíĆ ÀÎÎĆĖÓíĀç ġĆ ÀÎġĥÀú úĆÀÓ íĀÙĖġíÀː µëÙĀ ÌĆġë ÀĖÙ ĥĀíæĆĖÿˋ ÀÎġĥÀú ÿĆġĆĖ ıÙúĆÎíġĴ
úĆĆē ĖÙĚēĆĀĚíıÙĀÙĚĚ ÀĀÓ çÀíĀ ĚÙġġíĀçĚ Ĳíúú ÌÙ ÎĆĀĚíĚġÙĀġː Mæ íĀÙĖġíÀ ĖÀġíĆ íĚ çĖÙÀġÙĖ ġëÀĀ ÀÎġĥÀú
ıÀúĥÙˋ ıÙúĆÎíġĴ úĆĆē çÀíĀ ĚÙġġíĀçĚ Ĳíúú ÌÙ ëíçëÙĖ ÀĀÓ ıíÎÙ ıÙĖĚÀː 
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sĖʴːʴʺ 

ZÀÌÙú 
-ĆÿÿÀĀÓ ēĆúÀĖíġĴ

íĀıÙĖĚíĆĀ 
_ĆÓÙ       F 

vÀĀçÙ ʴ ̤ ʵ ¦Āíġ  ˞ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʴʴʺë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

 

 

 

 

¦ĚÙÓ ġĆ ÎëÀĀçÙ ġëÙ ĖĆġÀġíĆĀÀú ÓíĖÙÎġíĆĀ Ćæ ġëÙ ÿĆġĆĖː 

zÙġ ıÀúĥÙ 2ÙġÀíúĚ 

 ɹ
sĆúÀĖíġĴ Ćæ ġëÙ ÎĆÿÿÀĀÓ íĚ ĀĆġ íĀıÙĖĚÙÓː¢ëÙ ÓíĖÙÎġíĆĀ Ćæ ĖĆġÀġíĆĀ íĚ

ÎĆĀĚíĚġÙĀġ Ĳíġë ġëÙ ēĆúÀĖíġĴ Ćæ ÎĆÿÿÀĀÓː 

 ɻ
sĆúÀĖíġĴ Ćæ ÎĆÿÿÀĀÓ íĚ íĀıÙĖĚÙÓː ¢ëÙ ÓíĖÙÎġíĆĀ Ćæ ĖĆġÀġíĆĀ íĚ ĆēēĆĚíġÙ

ġĆ ġëÙ ēĆúÀĖíġĴ Ćæ ÎĆÿÿÀĀÓː 

`ĆġÙˊ vĆġÀġíĆĀÀú ÓíĖÙÎġíĆĀ Ćæ ġëÙ ÿĆġĆĖ íĚ ĖÙÎĆÿÿÙĀÓÙÓ ġĆ ÌÙ ĚÙġ ġëĖĆĥçë ĆÌöÙÎġÓíÎġíĆĀÀĖĴ ʺʴʻ8ː

KĆĲÙıÙĖˋ sĖʴːʴʺ ëÀĚ ëíçëÙĖ ēĖíĆĖíġĴ ġëÀĀ ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʺʴʻ8ː ʺʴʻ8 ĆĀúĴ ġÀ÷ÙĚ ÙææÙÎġ ĲëÙĀ

sĖʴːʴʺ ̠ ʴː 

 

sĖʴːʴʻ 

ZÀÌÙú 

sĖĆÌÙ ĚíçĀÀú ēĆúÀĖíġĴ

ĚÙġġíĀçĚ˖-ĆÿÿÀĀÓ ēĥúĚÙ

íĀēĥġ ÿĆÓÙ ĚÙġġíĀçĚ 

_ĆÓÙ       F 

vÀĀçÙ ʴ ̤ ʷ ¦Āíġ  ˞ 2ÙæÀĥúġ  ̫ MĀÓÙĳ ʶʴʴʻë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

 

 

 

 

Probe signal polarity settings take effect when Pr0.01 = 9 

zÙġ ıÀúĥÙ 2ÙġÀíúĚ 

 ɹ sĖĆÌÙ ʵ ̪ ʶ ēĆúÀĖíġĴ íĀıÙĖĚíĆĀ 

 ɻ sĖĆÌÙ ʶ ēĆúÀĖíġĴ íĀıÙĖĚíĆĀ 

 ʁ sĖĆÌÙ ʵ ēĆúÀĖíġĴ íĀıÙĖĚíĆĀ 

 ̫ `Ć ēĆúÀĖíġĴ íĀıÙĖĚíĆĀ æĆĖ ēĖĆÌÙ ʵ ̪ ʶ 

 

 

If Pr0.01 Ŭ ʽˋ sĖʴːʴʻ ̠ -ĆÿÿÀĀÓ ēĥúĚÙ íĀēĥġ ÿĆÓÙ ĚÙġġíĀçĚː 

Command pulse input 

-ĆÿÿÀĀÓ

sĆúÀĖíġĴ

íĀıÙĖĚíĆĀ 

˜sĖʴːʴʺ˝ 

-ĆÿÿÀĀÓ ēĥúĚÙ 

íĀēĥġ ÿĆÓÙ

ĚÙġġíĀçĚ 

˜sĖʴːʴʻ˝ 

-ĆÿÿÀĀÓ sĥúĚÙ

_ĆÓÙ 
sĆĚíġíıÙ ĚíçĀÀú `ÙçÀġíıÙ ĚíçĀÀú 

ȍ Ȏɹ 

 ɹ

ĆĖ 

 ʁ

ʽʴ̰ēëÀĚÙ

ÓíææÙĖÙĀÎÙ 

ʶ ēëÀĚÙ ēĥúĚÙ 

ϺsëÀĚÙ ̝ sëÀĚÙ

+̃    

 ɻ

-µ ēĥúĚÙ ĚÙĕĥÙĀÎÙ 

̅ 

--µ ēĥúĚÙ

ĚÙĕĥÙĀÎÙ  
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ȍ Ȏ̫ 

sĥúĚÙ ĚÙĕĥÙĀÎÙ 

̅ 

2íĖÙÎġíĆĀÀú ĚĴÿÌĆú  

 ɻ

 ɹ

ĆĖ 

 ʁ

ʽʴ̰ēëÀĚÙ

ÓíææÙĖÙĀÎÙ 

ēʁëÀĚÙ ēĥúĚÙ 

̂sëÀĚÙ̅sëÀĚÙ

+̃  

 
 

 ɻ

-µ ēĥúĚÙ ĚÙĕĥÙĀÎÙ 

̅ 

--µ ēĥúĚÙ

ĚÙĕĥÙĀÎÙ 
 


  ̫

sĥúĚÙ ĚÙĕĥÙĀÎÙ 

̅ 

2íĖÙÎġíĆĀÀú ĚĴÿÌĆú  

 

 

Command pulse input signal max. frequency and min. duration needed 

-ĆÿÿÀĀÓ ēĥúĚÙ íĀēĥġ íĀġÙĖæÀÎÙ 
_Àĳː

EĖÙĕĥÙĀÎĴ 

_íĀː ÓĥĖÀġíĆĀ ĀÙÙÓÙÓ̂ɽĚ̃  

ġʵ ġ ʁ ġ ̫ ġ y ġ ́ ġ ̋

sĥúĚÙ

ĚÙĕĥÙĀÎÙ

íĀġÙĖæÀÎÙ 

2íææÙĖÙĀġíÀú ÓĖíıÙ ʹʴʴ ÷Kĸ  ʁ  ɻ  ɻ  ɻ  ɻ  ɻ

fēÙĀ ÎĆúúÙÎġĆĖ 
ʶʴʴ ÷Kĸ  ́ ʶːʹ ʶːʹ ʶːʹ ʶːʹ ʶːʹ 

Please set >0.1ɽĚ æĆĖ ġëÙ ÓĥĖÀġíĆĀ ÌÙġĲÙÙĀ ĖíĚíĀç ÀĀÓ æÀúúíĀç ÙÓçÙ Ćæ ÎĆÿÿÀĀÓ ēĥúĚÙ íĀēĥġ ĚíçĀÀúː 

1 revolution with 2500 pulses 2- phase pulse input when Pr0.07=0 or 2, Pr0.08 = 10000; 

1 revolution with 10000 pulses 1- phase pulse input when Pr0.07=1 or 3, Pr0.08 = 10000 

 

sĖʴːʴʼ 

ZÀÌÙú 
-ĆÿÿÀĀÓ ēĥúĚÙ ÎĆĥĀġĚ

ēÙĖ ĖÙıĆúĥġíĆĀ 
_ĆÓÙ       F 

vÀĀçÙ 
ʴ̤ʼʷʼʼʺʴ

 ̓

¦Āí

ġ 
sl 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʴʴʼë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 
sĥúĚÙĚ ēÙĖ ĖÙıĆúĥġíĆĀ ÎÀĀ ÌÙ ĚÙġ ĥĚíĀç ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʺʴʼEˋ ʺʴʽʵˋ ʺʴʽʶː KĆĲÙıÙĖˋ sĖʴːʴʼ ëÀĚ
ëíçëÙĖ ēĖíĆĖíġĴː 

 

sĖʴːʵʵ 

ZÀÌÙú 
8ĀÎĆÓÙĖ ēĥúĚÙ Ćĥġēĥġ ēÙĖ

ĖÙıĆúĥġíĆĀ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʺʹʹʷʹ 
¦Āí

ġ 
s˖Ė 2ÙæÀĥúġ ʶʹʴʴ MĀÓÙĳ ʶʴʵʵ 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

MĀÎúĥÓíĀç ĖíĚíĀç ÀĀÓ æÀúúíĀç ÙÓçÙ Ćæ ēëÀĚÙ ÀĀÓ +ˋ ĚĆ ÙĀÎĆÓÙĖ ÀÎġĥÀú ÓíææÙĖÙĀġíÀú Ćĥġēĥġ ēĥúĚÙ
ÎĆĥĀġ ̠ sĖʴːʴʵʵ ĳ ʸ 
súÙÀĚÙ ÿÀ÷Ù ĚĥĖÙˊ _ĆġĆĖ ĖĆġÀġíĆĀÀú ĚēÙÙÓ ĳ sĖʴːʵʵ ĳ ʸŮʵ_Kĸː Mæ ÙĳÎÙÙÓĚˋ ÀúÀĖÿ 8Ėʶʼʴ ÿíçëġ
ĆÎÎĥĖː 
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sĖʴːʵʶ 

ZÀÌÙú 
sĥúĚÙ Ćĥġēĥġ úĆçíÎ

íĀıÙĖĚíĆĀ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵ 
¦Āí

ġ 
 l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʴʵʶ 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

¢Ć ĚÙġ ēëÀĚÙ + úĆçíÎ ÀĀÓ Ćĥġēĥġ ĚĆĥĖÎÙ æĖĆÿ ÙĀÎĆÓÙĖ ēĥúĚÙ Ćĥġēĥġː 

Pulse output logic inversion  

sĖʴːʵʶ sëÀĚÙ +úĆçíÎ -µ ÓíĖÙÎġíĆĀ --µ ÓíĖÙÎġíĆĀ 

˚ʴ˛ `Ćġ íĀıÙĖġÙÓ 

  

˚ʵ˛ MĀıÙĖġÙÓ 

  

 

 

 

sĖʴːʵʷ 

ZÀÌÙú ʵĚġ¢ĆĖĕĥÙ Zíÿíġ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʹʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ ʷʴʴ MĀÓÙĳ ʶʴʵʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

ʵĚġġĆĖĕĥÙ úíÿíġ íĚ ĚÙġ ÀÎÎĆĖÓíĀç ġĆ ĖÀġíĆ ēÙĖÎÙĀġÀçÙ Ćæ ÿĆġĆĖ ĖÀġÙÓ ÎĥĖĖÙĀġː 2Ć ĀĆġ ÙĳÎÙÙÓ ÿÀĳ
ÓĖíıÙĖ Ćĥġēĥġ ÎĥĖĖÙĀġː 
ÎġĥÀúġĆĖĕĥÙ úíÿíġ íĚ ġëÙ ĚÿÀúúÙĖ ıÀúĥÙ Ćæ sĖʴːʵʷ ÀĀÓ ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʺʴʻʶ 

 

sĖʴːʵʸ 

ZÀÌÙú 
8ĳÎÙĚĚíıÙ sĆĚíġíĆĀ

2ÙıíÀġíĆĀ zÙġġíĀçĚ 
_ĆÓÙ PP   HM 

CS

P 
  

vÀĀçÙ ʴ̤ʹʴʴ ¦Āíġ ʴːʵĖÙı 2ÙæÀĥúġ ʷ ɹ MĀÓÙĳ ʶʴʵʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
 

súÙÀĚÙ ĚÙġ ġëĖÙĚëĆúÓ ıÀúĥÙ æĆĖ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ÀÎÎĆĖÓíĀçúĴː 2ÙæÀĥúġ æÀÎġĆĖĴ ĚÙġġíĀç ̠ ʷʴˋ 8Ėʵʼʴ
Ĳíúú ÌÙ ġĖíççÙĖÙÓ íæ ēĆĚíġíıÙ ÓÙıíÀġíĆĀ íĚ íĀ ÙĳÎÙĚĚ Ćæ ʷ ĖÙıĆúĥġíĆĀĚː 

 

sĖʴːʵʹ 

ZÀÌÙú ÌĚĆúĥġÙ 8ĀÎĆÓÙĖ ĚÙġġíĀçĚ _ĆÓÙ PP   HM 
CS

P 
  

vÀĀçÙ ʴ̤ʷʶʻʺʻ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʴʵʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

ʴḾĀÎĖÙÿÙĀġÀú ÿĆÓÙ ́
¦ĚÙÓ ÀĚ ÀĀ íĀÎĖÙÿÙĀġÀú ÙĀÎĆÓÙĖː 2ĆÙĚĀġ˫ ĖÙġÀíĀ ēĆĚíġíĆĀ ÓÀġÀ ĆĀ ēĆĲÙĖ Ćææː ¦ĀúíÿíġÙÓ ġĖÀıÙú
ÓíĚġÀĀÎÙː 
ʵ_́ĥúġíġĥĖĀ úíĀÙÀĖ ÿĆÓÙ ́
¦ĚÙÓ ÀĚ À ÿĥúġíġĥĖĀ ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖː vÙġĖÀíĀ ēĆĚíġíĆĀ ÓÀġÀ ĆĀ ēĆĲÙĖ Ćææː EĆĖ ÀēēúíÎÀġíĆĀĚ
Ĳíġë æíĳÙÓ ġĖÀıÙú ÓíĚġÀĀÎÙ ÀĀÓ ĀĆ ÿĥúġíġĥĖĀ ÓÀġÀ ĆıÙĖæúĆĲː 
ʶˊ _ĥúġíġĥĖĀ ĖĆġÀĖĴ ÿĆÓÙ ́
¦ĚÙÓ ÀĚ À ÿĥúġíġĥĖĀ ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖː vÙġĖÀíĀ ēĆĚíġíĆĀ ÓÀġÀ ĆĀ ēĆĲÙĖ Ćææː ÎġĥÀú ÓÀġÀ
æÙÙÓÌÀÎ÷ íĀ ÌÙġĲÙÙĀ ʴˡ̃ sĖʺːʺʷ˝ː ¦ĀúíÿíġÙÓ ġĖÀıÙú ÓíĚġÀĀÎÙː 
ʷˊ zíĀçúÙ ġĥĖĀ ÀÌĚĆúĥġÙ ÿĆÓÙˊ 
¦ĚÙÓ ĲëÙĀ ġĖÀıÙú ÓíĚġÀĀÎÙ íĚ ĲíġëíĀ ʵ ĖÙıĆúĥġíĆĀ Ćæ ġëÙ ÙĀÎĆÓÙĖː 2ÀġÀ ĆıÙĖæúĆĲ Ĳíúú ġĖíççÙĖ
ÀúÀĖÿː 
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ʹ-́úÙÀĖ ÿĥúġíġĥĖĀ ÀúÀĖÿ ÀĀÓ ÀÎġíıÀġÙ ÿĥúġíġĥĖĀ ÀÌĚĆúĥġÙ æĥĀÎġíĆĀː µíúú ĚĲíġÎë ġĆ ÿĥúġíġĥĖĀ ÿĆÓÙ
ĆĀÎÙ ÀúÀĖÿ ÎúÙÀĖÙÓˋ íæ ĖÙÿÀíĀĚ Àġ ʹ ÀæġÙĖ ʷĚˋ ēúÙÀĚÙ ĚĆúıÙ ÀÎÎĆĖÓíĀç ġĆ 8Ėʵʹʷː 

ʽ-́úÙÀĖ ÿĥúġíġĥĖĀ ēĆĚíġíĆĀˋ ĖÙĚÙġ ÿĥúġíġĥĖĀ ÀúÀĖÿ ÀĀÓ ÀÎġíıÀġÙ ÿĥúġíġĥĖĀ ÀÌĚĆúĥġÙ æĥĀÎġíĆĀː µíúú

ĚĲíġÎë ġĆ ÿĥúġíġĥĖĀ ÿĆÓÙ ĆĀÎÙ ÀúÀĖÿ ÎúÙÀĖÙÓˋ íæ ĖÙÿÀíĀĚ Àġ ʽ ÀæġÙĖ ʷĚˋ ēúÙÀĚÙ ĚĆúıÙ ÀÎÎĆĖÓíĀç

ġĆ 8Ėʵʹʷː súÙÀĚÙ ÓíĚÀÌúÙ ÀĳíĚ ÌÙæĆĖÙ ĚÙġġíĀç ġĆ ʽ ÀĀÓ ëĆÿÙ ġëÙ ÀĳíĚ ÌÙæĆĖÙ ĥĚíĀçː 

 

sĖʴːʵʺ 

ZÀÌÙú vÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġÀĀÎÙ _ĆÓÙ       F 

vÀĀçÙ ʸʴ̤ʹʴʴ ¦Āíġ fëÿ 2ÙæÀĥúġ ʵʴʴ MĀÓÙĳ ʶʴʵʺë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ ĖÙĚíĚġÀĀÎÙ ıÀúĥÙ Ćæ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ 

 

sĖʴːʵʻ 

ZÀÌÙú 
vÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ
ēĆĲÙĖ ĖÀġíĀç _ĆÓÙ       F 

vÀĀçÙ ʶʴ̤ʹʴʴʴ ¦Āíġ µ 2ÙæÀĥúġ ʹ ɹ MĀÓÙĳ ʶʴʵʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ēĆĲÙĖ ĖÀġíĀç Ćæ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖː 

sĖʴːʵʺ ÀĀÓsĖʴːʵʻ ÓÙġÙĖÿíĀÙĚ ġëÙ ġëĖÙĚëĆúÓ ıÀúĥÙ Ćæ 8Ė ʵʶʴː súÙÀĚÙ ĚÙġ ÀÎÎĆĖÓíĀçúĴ ĆĖ íġ ÿíçëġ

ġĖíççÙĖ æÀúĚÙ ÀúÀĖÿ ĆĖ ÓÀÿÀçÙ ġĆ ĚÙĖıĆ ÓĖíıÙĖː 

`ĆġÙˊ Mæ ÙĳġÙĖĀÀú ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ íĚ ĥĚÙÓˋ ēúÙÀĚÙ ĚÙġ ÀÎÎĆĖÓíĀç ġĆ íġĚ úÀÌÙúÙÓ ēĆĲÙĖ ĖÀġíĀçː 

 

sĖʴːʵʽ 

ZÀÌÙú 
EĖíÎġíĆĀÎĆÿēÙĀĚÀġíĆĀ
ĚÙġġíĀç _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵʴʴʴ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʴʵʽë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
EĖíÎġíĆĀ ÎĆÿēÙĀĚÀġíĆĀ ĚÙġġíĀç̠ ʴˋ ÓÙæÀĥúġ ̠ ʵ˕ 

EĖíÎġíĆĀ ÎĆÿēÙĀĚÀġíĆĀ ĚÙġġíĀç̠ ĳˋ íĀÓíÎÀġíĀç ĳ̝ʵ˖ʵʴʴʴʴ Ćæ æĖíÎġíĆĀ ÎĆÿēÙĀĚÀġíĆĀ ĖĥĀĲÀĴ˕ 

 

sĖʴːʶʷ 

ZÀÌÙú 8ġëÙĖ- ¢ ĚúÀıÙ M2 _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʶʻʺʻ ¦Āíġ  ˞ 2ÙæÀĥúġ  ʁ MĀÓÙĳ ʶʴʶʷë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 zÙġ M2 ĀĥÿÌÙĖ Ćæ ġëÙ ĚúÀıÙ ĚġÀġíĆĀ ĥĀÓÙĖ 8ġëÙĖ- ¢ ÿĆÓÙ 

sĖʴːʶʸ 

ZÀÌÙú zĆĥĖÎÙ Ćæ ĚúÀıÙ M2 _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵ ¦Āíġ  ˞ 2ÙæÀĥúġ  ɻ MĀÓÙĳ ʶʴʶʸë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

 

ʴˊ _ÀĚġÙĖ ÓÙıíÎÙ ÀĥġĆÿÀġíÎÀúúĴ ÀĚĚíçĀĚ À ĚúÀıÙ ÀÓÓĖÙĚĚː 

ʵ̔ ¢ëÙ ĚúÀıÙ M2 ̠ sĖʴːʶʷ 

 

sĖʴːʶʹ 

ZÀÌÙú 
zĴĀÎëĖĆĀĆĥĚ

ÎĆÿēÙĀĚÀġíĆĀ ġíÿÙ ʵ 
_ĆÓÙ     

CS

P 
  

vÀĀçÙ ʵ̤ʵʴʴ ¦Āíġ ʴːʵĥĚ 2ÙæÀĥúġ ʵ ɹ MĀÓÙĳ ʶʴʶʹë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

 
zĴĀÎëĖĆĀĆĥĚ ÓíġëÙĖíĀç ÎĆÿēÙĀĚÀġíĆĀ ĖÀĀçÙː ¦ĚÙÓ æĆĖ ÿÀĚġÙĖ ÓÙıíÎÙ Ĳíġë ēĆĆĖ ĚĴĀÎëĖĆĀíĸÀġíĆĀː 
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sĖʴːʶʺ 

ZÀÌÙú 
zĴĀÎëĖĆĀĆĥĚ

ÎĆÿēÙĀĚÀġíĆĀ ġíÿÙ ʶ 
_ĆÓÙ     

CS

P 
  

vÀĀçÙ ʵ̤ʶʴʴʴ ¦Āíġ ʴːʵĥĚ 2ÙæÀĥúġ ʹ ɹ MĀÓÙĳ ʶʴʶʺë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

 
zĴĀÎëĖĆĀĆĥĚ ÓíġëÙĖíĀçÎĆÿēÙĀĚÀġíĆĀ ĖÀĀçÙː ¦ĚÙÓ æĆĖ ÿÀĚġÙĖ ÓÙıíÎÙ Ĳíġë ēĆĆĖ ĚĴĀÎëĖĆĀíĸÀġíĆĀː 

 

sĖʴːʶʻ 

ZÀÌÙú 

zĴĀÎëĖĆĀíĸÀġíĆĀ ÿĆÓÙ

ÎĆÿÿÀĀÓ ÓÙúÀĴ ÎĴÎúÙ

ÎĆĥĀġĚ 

_ĆÓÙ     
CS

P 
  

vÀĀçÙ ʵ̤ʹʴ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʴʶʻë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

 

2ĖíıÙĖ ÓÙúÀĴĚ ` ēĆĚíġíĆĀ úĆĆē ÎĴÎúÙÎĆĥĀġĚ ġĆ ĖÙÎÙíıÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ æĖĆÿ ÿÀĚġÙĖ ÓÙıíÎÙː ¢Ć

ĚĆúıÙ ÿĆġĆĖ öíġġÙĖ ÎÀĥĚÙÓ ÌĴ ÿÀĚġÙĖ ÓÙıíÎÙ Ĳíġë ēĆĆĖ ĚĴĀÎëĖĆĀíĸÀġíĆĀː 

 

sĖʴːʶʼ 

ZÀÌÙú 
-zs ÿĆÓÙ ĚÀæÙ ĚÙúæˡ

ĖĥĀĀíĀç ēĆĚíġíĆĀ ĚÙġġíĀç 
_ĆÓÙ     

CS

P 
  

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ  l 2ÙæÀĥúġ ʵ ɹ MĀÓÙĳ ʶʴʶʼë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 
zĴĀÎëĖĆĀĆĥĚ ÓíġëÙĖíĀç ÎĆÿēÙĀĚÀġíĆĀ ĖÀĀçÙː ¦ĚÙÓ æĆĖ ÿÀĚġÙĖ ÓÙıíÎÙ Ĳíġë ēĆĆĖ ĚĴĀÎëĖĆĀíĸÀġíĆĀː 

 

ʷː ʶːʶȍ-úÀĚĚ ʵȎGÀíĀ ÓöĥĚġÿÙĀġĚ 

sĖʵːʴʴ 

ZÀÌÙú ʵĚġēĆĚíġíĆĀ úĆĆē çÀíĀ _ĆÓÙ PP   HM 
CS

P 
  

vÀĀçÙ 
ʴ̤ʷʴʴʴ

 ɹ
¦Āíġ ʴːʵ˖Ě 2ÙæÀĥúġ ʷʶʴ MĀÓÙĳ ʶʵʴʴë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

 

KíçëÙĖ ēĆĚíġíĆĀ úĆĆē çÀíĀ ıÀúĥÙ íÿēĖĆıÙĚ ġëÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ġëÙ ĚÙĖıĆ ÓĖíıÙĖ ÀĀÓ úÙĚĚÙĀĚ

ġëÙ ēĆĚíġíĆĀíĀç ġíÿÙː 

sĆĚíġíĆĀ úĆĆē çÀíĀ ıÀúĥÙ ĚëĆĥúÓĀġ˫ ÙĳÎÙÙÓ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ġëÙ ÿÙÎëÀĀíÎÀú ĚĴĚġÙÿ ÀĀÓ ġÀ÷Ù íĀ

ÎĆĀĚíÓÙĖÀġíĆĀıÙúĆÎíġĴ úĆĆē çÀíĀˋ íæ ĀĆġ íġ ÿíçëġ ÎÀĥĚÙ ıíÌĖÀġíĆĀˋ ÿÙÎëÀĀíÎÀú ĀĆíĚÙ ÀĀÓ ĆıÙĖġĖÀıÙúː 

Ě ıÙúĆÎíġĴ úĆĆē çÀíĀ íĚ ÌÀĚÙÓ ĆĀ ēĆĚíġíĆĀ úĆĆē çÀíĀˋ ēúÙÀĚÙ ĚÙġ ÌĆġë ıÀúĥÙĚ ÀÎÎĆĖÓíĀçúĴː 

vÙÎĆÿÿÙĀÓÙÓ ĖÀĀçÙˊʵːʶŮsĖʵːʴʴ˖sĖʵːʴʵŮʵːʼ 
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sĖʵːʴʵ 

ZÀÌÙú ʵĚġıÙúĆÎíġĴ úĆĆē çÀíĀ _ĆÓÙ       F 

vÀĀçÙ ʵ̤ʷʶʻʺʻ ¦Āíġ ʴːʵKĸ 2ÙæÀĥúġ ʵʼʴ MĀÓÙĳ ʶʵʴʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
 
 

 

¢Ć ÓÙġÙĖÿíĀÙ ġëÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ġëÙ ıÙúĆÎíġĴ úĆĆēːMæ íĀÙĖġíÀĖÀġíĆ Ćæ sĖʴːʴʸ íĚ ĥĀíæĆĖÿ Ĳíġë
ÀÎġĥÀú íĀÙĖġíÀ ĖÀġíĆˋ ıÙúĆÎíġĴ úĆĆē ĖÙĚēĆĀĚíıÙĀÙĚĚ ̠ sĖʵːʴʵː 
¢Ć íĀÎĖÙÀĚÙ ēĆĚíġíĆĀ úĆĆē çÀíĀ ÀĀÓ íÿēĖĆıÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ġëÙ ĲëĆúÙ ĚĴĚġÙÿˋ ıÙúĆÎíġĴ úĆĆē
çÀíĀ ÿĥĚġ ÌÙ ĚÙġ Àġ ëíçëÙĖ ıÀúĥÙː súÙÀĚÙ ĀĆġíÎÙ ġëÀġ íæ ġëÙ ıÙúĆÎíġĴúĆĆē çÀíĀ íĚ ġĆĆ ëíçëˋ íġ ÿíçëġ
ÎÀĥĚÙ ıíÌĖÀġíĆĀː 

 

sĖʵːʴʶ 

ZÀÌÙú 
ʵĚġMĀġÙçĖÀú ¢íÿÙ -ĆĀĚġÀĀġ
Ćæ ²ÙúĆÎíġĴ ZĆĆē 

_ĆÓÙ       F 

vÀĀçÙ ʵ̤ʵʴʴʴʴ ¦Āíġ ʴːʵÿĚ 2ÙæÀĥúġ ʷʵʴ MĀÓÙĳ ʶʵʴʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
 

Mæ ÀĥġĆ çÀíĀ ÀÓöĥĚġíĀç æĥĀÎġíĆĀ íĚ ĀĆġ ÙĀÀÌúÙÓˋ sĖʵːʴʶ íĚ ÀÎġíıÀġÙÓː 
¢ëÙ úĆĲÙĖ ġëÙ ĚÙġ ıÀúĥÙˋ ġëÙ ÎúĆĚÙĖ ġëÙ úÀç ÙĖĖĆĖ Àġ ĚġĆē ġĆ ʴ Ìĥġ ÿíçëġ ÎÀĥĚÙ ıíÌĖÀġíĆĀː Mæ ġëÙ
ıÀúĥÙ ĚÙġ íĚ ĆıÙĖúĴ úÀĖçÙˋ ĆıÙĖĚëĆĆġˋ ÓÙúÀĴ Ćæ ēĆĚíġíĆĀíĀç ġíÿÙ ÓĥĖÀġíĆĀ ÀĀÓ úĆĲÙĖÙÓ
ĖÙĚēĆĀĚíıÙĀÙĚĚ ÿíçëġ ĆÎÎĥĖː 
zÙġ ʵʴʴʴʴ ġĆ ÓÙÀÎġíıÀġÙ sĖʵːʴʶː 

vÙÎĆÿÿÙĀÓÙÓ ĖÀĀçÙˊʹʴʴʴʴŮs ʵːʴʵĳs ʵːʴʶŮʵʹʴʴʴʴ 
 
EĆĖ ÙĳÀÿēúÙˊ ²ÙúĆÎíġĴ úĆĆē çÀíĀ sĖʵːʴʵ̠ʹʴʴ˜ʴːʵKĸ˝ˋ ĲëíÎë íĚ ʹʴKĸː MĀġÙçĖÀú ġíÿÙ ÎĆĀĚġÀĀġ Ćæ
ıÙúĆÎíġĴ úĆĆē ĚëĆĥúÓ ÌÙʵʴʴ˜ʴːʵÿĚ˝ŮsĖʵːʴʶŮʷʴʴ˜ʴːʵÿĚ˝ 

 

sĖʵːʴʷ 

ZÀÌÙú ʵĚġıÙúĆÎíġĴ ÓÙġÙÎġíĆĀ æíúġÙĖ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ  ˞ 2ÙæÀĥúġ ʵ ́ MĀÓÙĳ ʶʵʴʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

¢ëíĚ æíúġÙĖ íĚ À úĆĲ ēÀĚĚ æíúġÙĖː Mġ ÌúĆÎ÷Ě ëíçë æĖÙĕĥÙĀÎíÙĚ ĲëíÎë ÎÀĥĚÙ ĚĴĚġÙÿ íĀĚġÀÌíúíġĴ æĖĆÿ
ıÙúĆÎíġĴ æÙÙÓÌÀÎ÷ ÓÀġÀː ¢ëÙ ëíçëÙĖġëÙ ĚÙġ ıÀúĥÙˋ úĆĲÙĖ æĖÙĕĥÙĀÎíÙĚ Ĳíúú ÌÙ ÌúĆÎ÷ÙÓ ÀĀÓ ıÙúĆÎíġĴ
ĖÙĚēĆĀĚíıÙĀÙĚĚ Ĳíúú ÀúĚĆ ÌÙ úĆĲÙĖÙÓː sĖʵːʴʷ ĀÙÙÓĚ ġĆ ÿÀġÎë ıÙúĆÎíġĴ úĆĆē çÀíĀː súÙÀĚÙ ĖÙæÙĖ ġĆ
ġëÙ æĆúúĆĲíĀç ġÀÌúÙː 

zÙġ
²ÀúĥÙ 

²ÙúĆÎíġĴ 2ÙġÙÎġíĆĀ EíúġÙĖ
-ĥġlĆææ EĖÙĕĥÙĀÎĴ˜Kĸ˝ 

zÙġ
²ÀúĥÙ 

²ÙúĆÎíġĴ2ÙġÙÎġíĆĀ EíúġÙĖ
-ĥġlĆææ EĖÙĕĥÙĀÎĴ˜Kĸ˝ 

 ɹ ʶʹʴʴ ʵ ̋ ʻʹʴ 

 ɻ ʶʶʹʴ ʵ ̒ ʻʴʴ 

 ʁ ʶʵʴʴ ʵ ̓ ʺʹʴ 

 ̫ ʶʴʴʴ ʵ ̔ ʺʴʴ 

 y ʵʼʴʴ ʶ ɹ ʹʹʴ 

 ́ ʵʺʴʴ ʶ ɻ ʹʴʴ 

 ̋ ʵʹʴʴ ʶ ʁ ʸʹʴ 

 ̒ ʵʸʴʴ ʶ ̫ ʸʴʴ 

 ̓ ʵʷʴʴ ʶ y ʷʹʴ 

 ̔ ʵʶʴʴ ʶ ́ ʷʴʴ 

ʵ ɹ ʵʵʴʴ ʶ ̋ ʶʹʴ 

ʵʵ ʵʴʴʴ ʶ ̒ ʶʴʴ 

ʵ ʁ ʽʹʴ ʶ ̓ ʵʻʹ 

ʵ ̫ ʽʴʴ ʶ ̔ ʵʹʴ 

ʵ y ʼʹʴ ʷ ɹ ʵʶʹ 

ʵ ́ ʼʴʴ ʷ ɻ ʵʴʴ 
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sĖʵːʴʸ 

ZÀÌÙú ʵĚġ¢ĆĖĕĥÙ EíúġÙĖ ¢íÿÙ -ĆĀĚġÀĀġ _ĆÓÙ       F 

vÀĀçÙ 
ʴ̤ʶʹʴ

 ɹ
¦Āíġ ʴːʴʵÿĚ 2ÙæÀĥúġ ʵʶʺ MĀÓÙĳ ʶʵʴʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

¢Ć ĚÙġ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ úĆĲēlÀĚĚ æíúġÙĖˋ ÀÓÓ À æíúġÙĖ ÓÙúÀĴ ġíÿÙ ÎĆĀĚġÀĀġ ġĆ ġĆĖĕĥÙ ÎĆÿÿÀĀÓÀĀÓ
æíúġÙĖ Ćĥġ ġëÙ ëíçë æĖÙĕĥÙĀÎíÙĚ íĀ ġëÙ ÎĆÿÿÀĀÓː 
fæġÙĀ ĥĚÙÓ ġĆ ĖÙÓĥÎÙ ĆĖ ÙúíÿíĀÀġÙ ĚĆÿÙ ĀĆíĚÙ ĆĖ ıíÌĖÀġíĆĀ ÓĥĖíĀç ÿĆġĆĖ ĆēÙĖÀġíĆĀˋ Ìĥġ íġ Ĳíúú
ĖÙÓĥÎÙ ġëÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ÎĥĖĖÙĀġ úĆĆēˋ ĖÙĚĥúġíĀç íĀ ĥĀÓÙĖÿíĀíĀç ıÙúĆÎíġĴ úĆĆē ÀĀÓ ēĆĚíġíĆĀ
úĆĆē ÎĆĀġĖĆúː sĖʵːʴʸ ĀÙÙÓĚ ġĆ ÿÀġÎë ıÙúĆÎíġĴ úĆĆē çÀíĀː 
vÙÎĆÿÿÙĀÓÙÓ ĖÀĀçÙˊ ʵˋʴʴʴˋʴʴʴ˖˜ʶʁ̞sĖʵːʴʸ˝ůsĖɻːʴʵ̞y 
 
EĆĖ ÙĳÀÿēúÙˊ ²ÙúĆÎíġĴ úĆĆē çÀíĀ sĖʵːʴʵ̠ʵʼʴ˜ʴːʵKĸ˝ ĲëíÎë íĚ ʵʼKĸː ¢íÿÙ ÎĆĀĚġÀĀġ Ćæ ġĆĖĕĥÙ æíúġÙĖ
ĚëĆĥúÓ ÌÙsĖʵːʴʵŮʶʶʵ˜ʴːʴʵÿĚ˝ 
Mæ ÿÙÎëÀĀíÎÀú ıíÌĖÀġíĆĀ íĚ ÓĥÙ ġĆ ĚÙĖıĆ ÓĖíıÙĖˋ ÀÓöĥĚġíĀç sĖʵːʴʸ ÿíçëġ ÙúíÿíĀÀġÙ ġëÙ ıíÌĖÀġíĆĀː ¢ëÙ
ĚÿÀúúÙĖ ġëÙ ıÀúĥÙˋ ġëÙ ÌÙġġÙĖ ġëÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ìĥġ ÀúĚĆ ĚĥÌöÙÎġÙÓ ġĆ ÿÀÎëíĀÙ ÎĆĀÓíġíĆĀĚː Mæ ġëÙ
ıÀúĥÙ íĚ ġĆĆ úÀĖçÙˋ íġ ÿíçëġ úĆĲÙĖ ġëÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ÎĥĖĖÙĀġ úĆĆēː 
µíġë ëíçëÙĖ sĖʵːʴʵ ıÀúĥÙ ĚÙġġíĀçĚ ÀĀÓ ĀĆ ĖÙĚĆĀÀĀÎÙˋ ĖÙÓĥÎÙ sĖʵːʴʸ ıÀúĥÙ˕ 
µíġë úĆĲÙĖ sĖʵːʴʵ ıÀúĥÙ ĚÙġġíĀçĚˋ íĀÎĖÙÀĚÙ sĖʵːʴʸ ıÀúĥÙ ġĆ úĆĲÙĖ ÿĆġĆĖ ĀĆíĚÙː 

 

sĖʵːʴʹ 

ZÀÌÙú ʶĀÓsĆĚíġíĆĀ ZĆĆē GÀíĀ _ĆÓÙ PP   HM 
CS

P 
  

vÀĀçÙ ʴ̤ʷʴʴʴʴ ¦Āíġ ʴːʵ˖Ě 2ÙæÀĥúġ ʷʼʴ MĀÓÙĳ ʶʵʴʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

sĖʵːʴʺ 

ZÀÌÙú ʶĀÓıÙúĆÎíġĴ úĆĆē çÀíĀ _ĆÓÙ       F 

vÀĀçÙ ʵ̤ʷʶʻʺʻ ¦Āíġ ʴːʵKĸ 2ÙæÀĥúġ ʵʼʴ MĀÓÙĳ ʶʵʴʺë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

sĖʵːʴʻ 

ZÀÌÙú 
ʶĀÓMĀġÙçĖÀú ¢íÿÙ
-ĆĀĚġÀĀġ Ćæ ²ÙúĆÎíġĴ
ZĆĆē 

_ĆÓÙ       F 

vÀĀçÙ ʵ̤ʵʴʴʴʴ ¦Āíġ ʴːʵÿĚ 2ÙæÀĥúġ ʵʴʴʴʴ MĀÓÙĳ ʶʵʴʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

sĖʵːʴʼ 

ZÀÌÙú 
ʶĀÓ ıÙúĆÎíġĴ ÓÙġÙÎġíĆĀ
æíúġÙĖ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʵ ¦Āíġ  ˞ 2ÙæÀĥúġ ʵ ́ MĀÓÙĳ ʶʵʴʼë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

sĖʵːʴʽ 

ZÀÌÙú 
ʶĀÓ¢ĆĖĕĥÙ EíúġÙĖ ¢íÿÙ
-ĆĀĚġÀĀġ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʶʹʴʴ ¦Āíġ ʴːʴʵÿĚ 2ÙæÀĥúġ ʵʶʺ MĀÓÙĳ ʶʵʴʽë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

sĆĚíġíĆĀ úĆĆēˋ ıÙúĆÎíġĴ úĆĆēˋ ıÙúĆÎíġĴ ÓÙġÙÎġíĆĀ æíúġÙĖˋ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ æíúġÙĖ ÙÀÎëëÀıÙ ʶ ēÀíĖĚ Ćæ

çÀíĀ ĆĖ ġíÿÙ ÎĆĀĚġÀĀġ ˜ʵĚġÀĀÓ ʶĀÓ˝ː 
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sĖʵːʵʴ 

ZÀÌÙú 
²ÙúĆÎíġĴ æÙÙÓ æĆĖĲÀĖÓ
çÀíĀ 

_ĆÓÙ PP   HM 
CS

P 
  

vÀĀçÙ ʴ̤ʵʴʴʴ ¦Āíġ ʴːʵʴ̧ 2ÙæÀĥúġ ʷʴʴ MĀÓÙĳ ʶʵʵʴë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

¦ĚÙÓ æĆĖ ÓÙÎĖÙÀĚíĀç æĆúúĆĲíĀç ÙĖĖĆĖ ÎÀĥĚÙÓ ÌĴ úĆĲ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ıÙúĆÎíġĴ úĆĆēː _íçëġ ÎÀĥĚÙ
ĆıÙĖĚëĆĆġ ĆĖ íĀÎĖÙÀĚÙ íĀ ĀĆíĚÙ íæ ĚÙġ ıÀúĥÙ íĚ ġĆĆ ëíçëː 

 

sĖʵːʵʵ 

ZÀÌÙú 
²ÙúĆÎíġĴ æÙÙÓ æĆĖĲÀĖÓ
æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ _ĆÓÙ PP   HM 

CS

P 
  

vÀĀçÙ ʴ̤ʺʸʴʴ ¦Āíġ ʴːʴʵÿĚ 2ÙæÀĥúġ ʹ ɹ MĀÓÙĳ ʶʵʵʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

zÙġ ıÙúĆÎíġĴ æÙÙÓ æĆĖĲÀĖÓ úĆĲ ēÀĚĚ æíúġÙĖ ġĆ ÙúíÿíĀÀġÙ ëíçë ĆĖ ÀÌĀĆĖÿÀú æĖÙĕĥÙĀÎíÙĚ íĀ ıÙúĆÎíġĴ æÙÙÓ
æĆĖĲÀĖÓÎĆÿÿÀĀÓː fæġÙĀ ĥĚÙÓ ĲëÙĀ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ Ĳíġë úĆĲ ĖÙĚĆúĥġíĆĀ ĆĖ ëíçë ÙúÙÎġĖĆĀíÎ çÙÀĖ
ĖÀġíĆĀ ġĆ ĚÿĆĆġëÙĀ ıÙúĆÎíġĴ æÙÙÓ æĆĖĲÀĖÓː 
sĆĚíġíĆĀ ÓÙıíÀġíĆĀ ĥĀÓÙĖ ÎĆĀĚġÀĀġ ıÙúĆÎíġĴ ÎÀĀ ÌÙ úĆĲÙĖÙÓ Ĳíġë ëíçëÙĖ ıÙúĆÎíġĴ æÙÙÓ æĆĖĲÀĖÓ çÀíĀː
súÙÀĚÙ ġĆ ĖÙæÙĖ ġĆ ġëÙ ÙĕĥÀġíĆĀ ÌÙúĆĲː  
 
Position deviation[Uint]=  
 
 

 

sĖʵːʵʶ 

ZÀÌÙú 
¢ĆĖĕĥÙ æÙÙÓ æĆĖĲÀĖÓ
çÀíĀ _ĆÓÙ PP PV K_ 

CS

P 

CS

V 
  

vÀĀçÙ ʴ̤ʵʴʴʴ ¦Āíġ ʴːʵ̧ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʵʵʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

+ÙæĆĖÙ ĥĚíĀç ġĆĖĕĥÙ æÙÙÓ æĆĖĲÀĖÓˋ ēúÙÀĚÙ ĚÙġ ÎĆĖĖÙÎġ íĀÙĖġíÀ ĖÀġíĆː +ĴíĀÎĖÙÀĚíĀç ġĆĖĕĥÙ æÙÙÓ
æĆĖĲÀĖÓ çÀíĀˋ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ĆĀ ÎĆĀĚġÀĀġ ÀÎÎÙúÙĖÀġíĆĀ˖ÓÙÎÙúÙĖÀġíĆĀ ÎÀĀ ÌÙ ĖÙÓĥÎÙÓ ġĆ ÎúĆĚÙ
ġĆ ʴː ¦ĀÓÙĖ íÓÙÀú ÎĆĀÓíġíĆĀ ÀĀÓ ġĖÀēÙĸĆíÓÀú ĚēÙÙÓ ēĖĆæíúÙˋ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ Ćæ ġëÙ ĲëĆúÙ ÿĆġíĆĀ
ÎÀĀ ÌÙ ĖÙÓĥÎÙÓ ġĆ ÎúĆĚÙ ġĆ ʴː MĀ ĖÙÀúíġĴˋ ēÙĖġĥĖÌÀġíĆĀ ġĆĖĕĥÙ Ĳíúú ÀúĲÀĴĚ ÙĳíĚġˋ ëÙĀÎÙ ēĆĚíġíĆĀ
ÓÙıíÀġíĆĀ ÎÀĀ ĀÙıÙĖ ÌÙ ʴː 

 

sĖʵːʵʷ 

ZÀÌÙú 
¢ĆĖĕĥÙ æÙÙÓ æĆĖĲÀĖÓ

æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ 
_ĆÓÙ PP PV K_ 

CS

P 

CS

V 
  

vÀĀçÙ ʴ̤ʺʸʴʴ ¦Āíġ ʴːʴʵÿĚ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʵʵʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
 

 

ZĆĲ ēÀĚĚ æíúġÙĖ ġĆ ÙúíÿíĀÀġÙ ÀÌĀĆĖÿÀú ĆĖ ëíçë æĖÙĕĥÙĀÎíÙĚ íĀ ġĆĖĕĥÙ æÙÙÓ æĆĖĲÀĖÓ ÎĆÿÿÀĀÓː
¦ĚĥÀúúĴ ĥĚÙÓ ĲëÙĀ ÙĀÎĆÓÙĖ ëÀĚ úĆĲÙĖ ĖÙĚĆúĥġíĆĀ ĆĖ ēĖÙÎíĚíĆĀː 
`ĆíĚÙ ĖÙÓĥÎÙĚ íæ ġĆĖĕĥÙ æÙÙÓ æĆĖĲÀĖÓ æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ íĚ ĚÙġ ëíçëÙĖ Ìĥġ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ Ĳíúú
íĀÎĖÙÀĚÙ Àġ ÀÎÎÙúÙĖÀġíĆĀ ıÀĖíÙÓ ēĆíĀġĚː 

 

sĖʵːʵʹ 
ZÀÌÙú 

sĆĚíġíĆĀ ÎĆĀġĖĆú çÀíĀ

ĚĲíġÎëíĀç ÿĆÓÙ 
_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʵʵ ¦Āíġ  ˞ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʵʵʹë 
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ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

zÙġ
²ÀúĥÙ 

-ĆĀÓíġíĆĀ GÀíĀ ĚĲíġÎëíĀç ÎĆĀÓíġíĆĀ 

 ɹ ʵĚġçÀíĀ æíĳÙÓ EíĳÙÓ ĆĀ ĥĚíĀç ʵĚġçÀíĀ˜sĖʵːʴʴslĖʵːʴʸ˝ 

 ɻ ʶĀÓçÀíĀ æíĳÙÓ EíĳÙÓ ĆĀ ĥĚíĀç ʶĀÓçÀíĀ ˜sĖʵːʴʹslĖʵːʴʽ˝ 

 ʁ vÙĚÙĖıÙÓ 
 

 

 ̫ Kíçë ĚÙġ ġĆĖĕĥÙ 

zĲíġÎë ġĆ ʶĀÓçÀíĀ ĲëÙĀ ĚÙġ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ ÀÌĚĆúĥġÙ ıÀúĥÙ
úÀĖçÙĖ ġëÀĀ ˜úÙıÙú ̝ ëĴĚġÙĖÙĚíĚ˝˚̧˛ 
zĲíġÎë ġĆ ʵĚġçÀíĀ ĲëÙĀ ĚÙġ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ ÀÌĚĆúĥġÙ ıÀúĥÙ
ĚÿÀúúÙĖ ġëÀĀ ˜úÙıÙú ̝ ëĴĚġÙĖÙĚíĚ˝˚̧˛ 

 
 
 
 
 
 
 
 
 
 

 y vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ 

 ́ Kíçë ĚÙġ ıÙúĆÎíġĴ 

²ÀúíÓ æĆĖ ēĆĚíġíĆĀ ÀĀÓ ıÙúĆÎíġĴ ÎĆĀġĖĆúː 
zĲíġÎë ġĆ ʶĀÓçÀíĀ ĲëÙĀ ĚÙġ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓ ÀÌĚĆúĥġÙ ıÀúĥÙ
úÀĖçÙĖ ġëÀĀ ˜úÙıÙú ̝ ëĴĚġÙĖÙĚíĚ˝˚Ė˖ÿíĀ˛ 
zĲíġÎë ġĆ ʵĚġçÀíĀ ĲëÙĀ ĚÙġ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓ ÀÌĚĆúĥġÙ ıÀúĥÙ
ĚÿÀúúÙĖ ġëÀĀ ˜úÙıÙúëlĴĚġÙĖÙĚíĚ˝˚Ė˖ÿíĀ˛ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Set
Torque

Constant 
speed

Deceleration

Hysteresis

Level

1st 2nd 1st 2nd 1st

Acceleration

Set
Velocity

Hysteresis
Level

1st 2nd 1st
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 ̋
ZÀĖçÙ ēĆĚíġíĆĀ
ÓÙıíÀġíĆĀ 

²ÀúíÓ æĆĖ ēĆĚíġíĆĀ ÎĆĀġĖĆúː 
zĲíġÎë ġĆ ʶĀÓçÀíĀ ĲëÙĀ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ÀÌĚĆúĥġÙ ıÀúĥÙ
úÀĖçÙĖ ġëÀĀ ˜úÙıÙú ̝ ëĴĚġÙĖÙĚíĚ˝˚ēĥúĚÙ˛ 
zĲíġÎë ġĆ ʵĚġçÀíĀ ĲëÙĀ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ÀÌĚĆúĥġÙ ıÀúĥÙ
ĚÿÀúúÙĖ ġëÀĀ ˜úÙıÙúëlĴĚġÙĖÙĚíĚ˝˚ēĥúĚÙ˛ 

 

 ̒
sÙĀÓíĀç ēĆĚíġíĆĀ
ÎĆÿÿÀĀÓ 

²ÀúíÓ æĆĖ ēĆĚíġíĆĀ ÎĆĀġĖĆúː 
zĲíġÎë ġĆ ʶĀÓçÀíĀ íæ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓŬ  ɹ
zĲíġÎë ġĆ ʵĚġçÀíĀ íæ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓĖÙÿÀíĀĚ ̠ ʴ
ġëĖĆĥçëĆĥġ ġëÙ ÓĥĖÀġíĆĀ Ćæ ÓÙúÀĴ ġíÿÙː 

 
 
 
 
 
 
 

 ̓
`Ćġ ĴÙġ íĀ
ēĆĚíġíĆĀ 

²ÀúíÓ æĆĖ ēĆĚíġíĆĀ ÎĆĀġĖĆúː 
zĲíġÎë ġĆ ʶĀÓçÀíĀ íæ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ íĚ ĀĆġ ÎĆÿēúÙġÙÓː 
zĲíġÎë ġĆ ʵĚġçÀíĀ íæ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓĖÙÿÀíĀĚ ĥĀÎĆÿēúÙġÙÓ
ġëĖĆĥçëĆĥġ ġëÙ ÓĥĖÀġíĆĀ Ćæ ÓÙúÀĴ ġíÿÙː 

 
 
 
 
 
 
 
 

 ̔
Kíçë ÀÎġĥÀú
ıÙúĆÎíġĴ 

²ÀúíÓ æĆĖ ēĆĚíġíĆĀ ÎĆĀġĖĆúː 
zĲíġÎë ġĆ ʶĀÓçÀíĀ ĲëÙĀ ÀÎġĥÀú ıÙúĆÎíġĴ ÀÌĚĆúĥġÙ ıÀúĥÙ úÀĖçÙĖ
ġëÀĀ ˜úÙıÙú ̝ ëĴĚġÙĖÙĚíĚ˝˚Ė˖ÿíĀ˛ 
zĲíġÎë ġĆ ʵĚġçÀíĀ ĲëÙĀ ÀÎġĥÀú ıÙúĆÎíġĴ ÀÌĚĆúĥġÙ ıÀúĥÙ
ĖÙÿÀíĀĚ ĚÿÀúúÙĖ ġëĖĆĥçëĆĥġ ġëÙ ÓĥĖÀġíĆĀ Ćæ ÓÙúÀĴ ġíÿÙ ġëÀĀ
˜úÙıÙúëlĴĚġÙĖÙĚíĚ˝˚Ė˖ÿíĀ˛ 
 
 
 
 
 
 
 
 
 

Position

Deviation

Hysteresis
Level

1st 2nd 1st

Set

Velocity

Position
Command

1st 2nd 1st

Position
Command

1st 2nd 1st
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ʵ ɹ

sÙĀÓíĀç ēĆĚíġíĆĀ
ÎĆÿÿÀĀÓ
̝ÀÎġĥÀú ıÙúĆÎíġĴ 

²ÀúíÓ æĆĖ ēĆĚíġíĆĀ ÎĆĀġĖĆúː 
zĲíġÎë ġĆ ʶĀÓçÀíĀ íæ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓŬ  ɹ
zĲíġÎë ġĆ ʵĚġçÀíĀ íæ ēĆĚíġíĆĀÀú ÎĆÿÿÀĀÓ ̠ ʴ ġëĖĆĥçëĆĥġ ġëÙ
ÓĥĖÀġíĆĀ Ćæ ÓÙúÀĴ ġíÿÙ ÀĀÓ ÀÌĚĆúĥġÙ ıÀúĥÙ Ćæ ÀÎġĥÀú ıÙúĆÎíġĴ
ĖÙÿÀíĀĚ ĚÿÀúúÙĖ ġëÀĀ ˜úÙıÙúëlĴĚġÙĖÙĚíĚ˝ ˜Ė˖ÿíĀ˝ 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
EĆĖ ēĆĚíġíĆĀ ÎĆĀġĖĆú ÿĆÓÙˋ ĚÙġ sĖʵːʵʹ̠ʷˋʹˋʺˋʽˋʵʴ˕ 

EĆĖ ıÙúĆÎíġĴ ÎĆĀġĖĆú ÿĆÓÙˋ ĚÙġ sĖʵːʵʹ̠ʷˋʹˋʽ˕ 

 

ˆˆ ÌĆıÙú˪ÙıÙúÀ˫ĀÓ˪ëĴĚġÙĖÙĚíĚÀ˫ĖÙ íĀ ÎĆĖĖÙĚēĆĀÓÙĀÎÙ ġĆ sĖʵːʵʻsĆĚíġíĆĀ ÎĆĀġĖĆú çÀíĀ ĚĲíġÎëíĀç úÙıÙú

ÀĀÓ sĖʵːʵʼKĴĚġÙĖÙĚíĚ Àġ ēĆĚíġíĆĀ ÎĆĀġĖĆú ĚĲíġÎëíĀçː 

 

sĖʵːʵʻ 

ZÀÌÙú 
sĆĚíġíĆĀ ÎĆĀġĖĆú çÀíĀ

ĚĲíġÎëíĀç úÙıÙú 
_ĆÓÙ       E 

vÀĀçÙ 
ʴ̤ʶʴʴʴ

 ɹ
¦Āíġ 

_ĆÓÙ 

ÓÙēÙĀÓÙĀġ 2ÙæÀĥúġ ʹ ɹ MĀÓÙĳ ʶʵʵʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

zÙġ ġëĖÙĚëĆúÓ ıÀúĥÙ æĆĖ çÀíĀ ĚĲíġÎëíĀç ġĆ ĆÎÎĥĖː 
¦Āíġ íĚ ÿĆÓÙÓÙēÙĀÓÙĀġː 
zĲíġÎëíĀç
ÎĆĀÓíġíĆĀ 

¦Āíġ 

sĆĚíġíĆĀ 8ĀÎĆÓÙĖ ēĥúĚÙ
ÎĆĥĀġ 

²ÙúĆÎíġĴ vs_ 

¢ĆĖĕĥÙ  ̧

 

súÙÀĚÙ ĚÙġ úÙıÙúů ëĴĚġÙĖÙĚíĚ 

 

 

 

 

Velocity
Feedback

Hysteresis
Level

1st 2nd 1st

Position
Command

Velocity
Feedback

Hysteresis

Level

1st 2nd 1st

Switch when both 
conditions fulfilled
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sĖʵːʵʼ 

ZÀÌÙú 
KĴĚġÙĖÙĚíĚ Àġ ēĆĚíġíĆĀ

ÎĆĀġĖĆú ĚĲíġÎëíĀç 
_ĆÓÙ       E 

vÀĀçÙ 
ʴ̤ʶʴʴʴ

 ɹ
¦Āíġ 

_ĆÓÙ 

ÓÙēÙĀÓÙĀġ 2ÙæÀĥúġ ʷ ̫ MĀÓÙĳ ʶʵʵʼë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
¢Ć ÙúíÿíĀÀġÙ ġëÙ íĀĚġÀÌíúíġĴ Ćæ çÀíĀ ĚĲíġÎëíĀçː ¦ĚÙÓ íĀ ÎĆÿÌíĀÀġíĆĀ Ĳíġë sĖʵːʵʻ ĥĚíĀç ġëÙ ĚÀÿÙ

ĥĀíġːMæ úÙıÙú̢ ëĴĚġÙĖÙĚíĚˋ ÓĖíıÙ Ĳíúú ĚÙġ íĀġÙĖĀÀúúĴ ëĴĚġÙĖÙĚíĚ ̠ úÙıÙúː 

 

sĖʵːʵʽ 

ZÀÌÙú 
sĆĚíġíĆĀ çÀíĀ ĚĲíġÎëíĀç

ġíÿÙ 
_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ ʴːʵÿĚ 2ÙæÀĥúġ ʷ ̫ MĀÓÙĳ ʶʵʵʽë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

2ĥĖíĀç ēĆĚíġíĆĀ ÎĆĀġĖĆúˋ ġĆ ÙÀĚÙ ġĆĖĕĥÙ ÎëÀĀçÙĚ ÀĀÓ ıíÌĖÀġíĆĀ ÓĥÙ ġĆ ĖÀēíÓ ÎëÀĀçÙĚ íĀ ēĆĚíġíĆĀ
úĆĆē çÀíĀˋ ĚÙġ ĚĥíġÀÌúÙ sĖʵːʵʽ ıÀúĥÙ 
EĆĖ ÙĳÀÿēúÙˊ ʵĚġ̃ēĖʵːʴʴ˝ ̢ˡ̡ ʶĀÓ ˜sĖʵːʴʹ˝ 

 

 

sĖʵːʷʹ 

ZÀÌÙú 
sĆĚíġíĆĀ ÎĆÿÿÀĀÓ ēĥúĚÙ

æíúġÙĖ ġíÿÙ 
_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʶʴʴ ¦Āíġ ʶʴĀĚ 2ÙæÀĥúġ ʶ ɹ MĀÓÙĳ ʶʵʷʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ÙúíÿíĀÀġÙ íĀġÙĖæÙĖíĀç ĀÀĖĖĆĲ ÌÀĀÓ ēĥúĚÙ ġĖÀíĀ æĖĆÿ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ ēĥúĚÙː 
Mæ ıÀúĥÙ ĚÙġ íĚ ġĆĆ ëíçëˋ íġ ÿíçëġíĀġÙĖæÙĖÙ ëíçë æĖÙĕĥÙĀÎĴ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ ēĥúĚÙ ĖÙÎÙíıíĀç ÀĀÓ
ÎÀĥĚÙĚ úÀĖçÙ ÓÙúÀĴĚː 
 
sĖʵːʷʹ ÎÀúÎĥúÀġíĆĀ æĆĖÿĥúÀˊ 
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ʷː ʶːʷȍ-úÀĚĚ ʶȎ²íÌĖÀġíĆĀ zĥēēĖÙĚĚíĆĀ 

sĖʶːʴʴ 

ZÀÌÙú 
ÓÀēġíıÙ æíúġÙĖíĀç ÿĆÓÙ

ĚÙġġíĀçĚ 
_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʸ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʶʴʴë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

zÙġ ıÀúĥÙ 8ĳēúÀĀÀġíĆĀ 

 ɹ
ÓÀēġíıÙ æíúġÙĖˊ íĀıÀúíÓ sÀĖÀÿÙġÙĖĚ ĖÙúÀġÙÓ ġĆ ʷĖÓÀĀÓ ʸġëĀĆġÎë æíúġÙĖ

ĖÙÿÀíĀ ĥĀÎëÀĀçÙÓ 

 ɻ

ÓÀēġíıÙ æíúġÙĖˊ ʵ æíúġÙĖ
ıÀúíÓ æĆĖ ĆĀÎÙː 

ʵ ÀÓÀēġíıÙ æíúġÙĖ ÌÙÎĆÿÙĚ ıÀúíÓː ʷĖÓĀĆġÎë æíúġÙĖ
ĖÙúÀġÙÓ ēÀĖÀÿÙġÙĖĚ ĥēÓÀġÙÓ ÀÎÎĆĖÓíĀçúĴː
sĖʶːʴʴ ĚĲíġÎëÙĚ ÀĥġĆÿÀġíÎÀúúĴ ġĆ ʴ ĆĀÎÙ
ĥēÓÀġÙÓː 

 ʁ
ÓÀēġíıÙ æíúġÙĖˊ ʵ æíúġÙĖ
ĖÙÿÀíĀĚ ıÀúíÓ 

ʵ ÀÓÀēġíıÙ æíúġÙĖ ÌÙÎĆÿÙĚ ıÀúíÓː ʷĖÓĀĆġÎë æíúġÙĖ
ĖÙúÀġÙÓ ēÀĖÀÿÙġÙĖĚ Ĳíúú ÷ÙÙē ĥēÓÀġíĀç
ÀÎÎĆĖÓíĀçúĴː 

ʷl  y vÙĚÙĖıÙÓ  l
 

 

sĖʶːʴʵ 

ZÀÌÙú ʵĚġĀĆġÎë æĖÙĕĥÙĀÎĴ _ĆÓÙ       E 

vÀĀçÙ 
ʹʴ̤ʸʴ

ʴ ɹ
¦Āíġ Kĸ 2ÙæÀĥúġ ʸʴʴʴ MĀÓÙĳ ʶʶʴʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
zÙġ ÎÙĀġÙĖ æĖÙĕĥÙĀÎĴ Ćæ ʵĚġġĆĖĕĥÙ ÎĆÿÿÀĀÓ ĀĆġÎë æíúġÙĖː 
zÙġ sĖʶːʴʵ ġĆ ʸʴʴʴ ġĆ ÓÙÀÎġíıÀġÙ ĀĆġÎë æíúġÙĖ 

 

sĖʶːʴʶ 

ZÀÌÙú 
ʵĚġ ĀĆġÎë ÌÀĀÓĲíÓġë

ĚÙúÙÎġíĆĀ 
_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʶʴ ¦Āíġ  l 2ÙæÀĥúġ  y MĀÓÙĳ ʶʶʴʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

zÙġ ĀĆġÎë ÌÀĀÓĲíÓġë æĆĖ ʵĚġĖÙĚĆĀÀĀġ ĀĆġÎë æíúġÙĖː 
¦ĀÓÙĖ ĀĆĖÿÀú ÎíĖÎĥÿĚġÀĀÎÙĚˋ ēúÙÀĚÙ ĥĚÙ æÀÎġĆĖĴ ÓÙæÀĥúġ ĚÙġġíĀçĚː Mæ ĖÙĚĆĀÀĀÎÙ íĚ ĥĀÓÙĖ ÎĆĀġĖĆúˋ
íĀ ÎĆÿÌíĀÀġíĆĀ Ĳíġë sĖʶːʴʵ ÀĀÓ sĖʶːʴʷˋ sĖʶːʴʶ ÎÀĀ ÌÙ ĖÙÓĥÎÙÓ ġĆ íÿēĖĆıÙ ÎĥĖĖÙĀġ úĆĆē
ĖÙĚēĆĀĚíıÙĀÙĚĚ ĲëíÎë ÀúúĆĲĚ ëíçëÙĖ ÿÙÎëÀĀíÎÀú ĚġíææĀÙĚĚ ĚÙġġíĀçĚː 

 

sĖʶːʴʷ 

ZÀÌÙú ʵĚġĀĆġÎë ÓÙēġë ĚÙúÙÎġíĆĀ _ĆÓÙ       E 

vÀĀçÙ ʴ̤ʽʽ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʶʴʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 
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zÙġ ĀĆġÎë ÓÙēġë æĆĖ ʵĚġĖÙĚĆĀÀĀġ ĀĆġÎë æíúġÙĖː 
¦ĀÓÙĖ ĀĆĖÿÀú ÎíĖÎĥÿĚġÀĀÎÙĚˋ ēúÙÀĚÙ ĥĚÙ æÀÎġĆĖĴ ÓÙæÀĥúġ ĚÙġġíĀçĚː Mæ ĖÙĚĆĀÀĀÎÙ íĚ ĥĀÓÙĖ ÎĆĀġĖĆúˋ
íĀ ÎĆÿÌíĀÀġíĆĀ Ĳíġë sĖʶːʴʵ ÀĀÓ sĖʶːʴʶˋ sĖʶːʴʷ ÎÀĀ ÌÙ ĖÙÓĥÎÙÓ ġĆ íÿēĖĆıÙ ÎĥĖĖÙĀġ úĆĆē
ĖÙĚēĆĀĚíıÙĀÙĚĚ ĲëíÎë ÀúúĆĲĚ ëíçëÙĖ ÿÙÎëÀĀíÎÀú ĚġíææĀÙĚĚ ĚÙġġíĀçĚː 

sĖʶːʴʸ 

ZÀÌÙú ʶĀÓĀĆġÎë æĖÙĕĥÙĀÎĴ _ĆÓÙ       E 

vÀĀçÙ ʹʴ̤ʸʴʴʴ ¦Āíġ Kĸ 2ÙæÀĥúġ ʸʴʴʴ MĀÓÙĳ ʶʶʴʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
zÙġ ÎÙĀġÙĖ æĖÙĕĥÙĀÎĴ Ćæ ʶĀÓġĆĖĕĥÙ ÎĆÿÿÀĀÓ ĀĆġÎë æíúġÙĖː 
zÙġ sĖʶːʴʸ ġĆ ʸʴʴʴ ġĆ ÓÙÀÎġíıÀġÙ ĀĆġÎë æíúġÙĖ 

 

sĖʶːʴʹ 

ZÀÌÙú 
ʶĀÓ ĀĆġÎë ÌÀĀÓĲíÓġë

ĚÙúÙÎġíĆĀ 
_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʶʴ ¦Āíġ  l 2ÙæÀĥúġ  y MĀÓÙĳ ʶʶʴʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

zÙġĀĆġÎë ÌÀĀÓĲíÓġë æĆĖ ʶĀÓĖÙĚĆĀÀĀġ ĀĆġÎë æíúġÙĖː 
¦ĀÓÙĖ ĀĆĖÿÀú ÎíĖÎĥÿĚġÀĀÎÙĚˋ ēúÙÀĚÙ ĥĚÙ æÀÎġĆĖĴ ÓÙæÀĥúġ ĚÙġġíĀçĚː Mæ ĖÙĚĆĀÀĀÎÙ íĚ ĥĀÓÙĖ ÎĆĀġĖĆúˋ
íĀ ÎĆÿÌíĀÀġíĆĀ Ĳíġë sĖʶːʴʸ ÀĀÓ sĖʶːʴʺˋ sĖʶːʴʹ ÎÀĀ ÌÙ ĖÙÓĥÎÙÓ ġĆ íÿēĖĆıÙ ÎĥĖĖÙĀġ úĆĆē
ĖÙĚēĆĀĚíıÙĀÙĚĚ ĲëíÎë ÀúúĆĲĚëíçëÙĖ ÿÙÎëÀĀíÎÀú ĚġíææĀÙĚĚ ĚÙġġíĀçĚː 

 

sĖʶːʴʺ 

ZÀÌÙú ʶĀÓĀĆġÎë ÓÙēġë ĚÙúÙÎġíĆĀ _ĆÓÙ       E 

vÀĀçÙ ʴ̤ʽʽ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʶʴʺë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

zÙġ ĀĆġÎë ÓÙēġë æĆĖ ʵĚġĖÙĚĆĀÀĀġ ĀĆġÎë æíúġÙĖː 

µëÙĀ sĖʶːʴʺ ıÀúĥÙ íĚ ëíçëÙĖˋ ĀĆġÎë ÓÙēġë ÌÙÎĆÿÙĚĚëÀúúĆĲˋ ēëÀĚÙ úÀç ĖÙÓĥÎÙĚː ¦ĀÓÙĖ ĀĆĖÿÀú

ÎíĖÎĥÿĚġÀĀÎÙĚˋ ēúÙÀĚÙ ĥĚÙ æÀÎġĆĖĴ ÓÙæÀĥúġ ĚÙġġíĀçĚː Mæ ĖÙĚĆĀÀĀÎÙ íĚ ĥĀÓÙĖ ÎĆĀġĖĆúˋ íĀÎĆÿÌíĀÀġíĆĀ

Ĳíġë sĖʶːʴʸ ÀĀÓ sĖʶːʴʹˋ sĖʶːʴʺ ÎÀĀ ÌÙ ĖÙÓĥÎÙÓ ġĆ íÿēĖĆıÙ ÎĥĖĖÙĀġ úĆĆē ĖÙĚēĆĀĚíıÙĀÙĚĚ ĲëíÎë

ÀúúĆĲĚ ëíçëÙĖ ÿÙÎëÀĀíÎÀú ĚġíææĀÙĚĚ ĚÙġġíĀçĚː 

 

sĖʶːʴʻ 

ZÀÌÙú ʷĖÓĀĆġÎë æĖÙĕĥÙĀÎĴ _ĆÓÙ       E 

vÀĀçÙ ʹʴ̤ʸʴʴʴ ¦Āíġ Kĸ 2ÙæÀĥúġ ʸʴʴʴ MĀÓÙĳ ʶʶʴʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

zÙġ ÎÙĀġÙĖ æĖÙĕĥÙĀÎĴ Ćæ ʷĖÓġĆĖĕĥÙ ÎĆÿÿÀĀÓ ĀĆġÎë æíúġÙĖː 

zÙġ sĖʶːʴʻ ġĆ ʸʴʴʴ ġĆ ÓÙÀÎġíıÀġÙ ĀĆġÎë æíúġÙĖ 

 

sĖʶːʴʼ 

ZÀÌÙú 
ʷĖÓ ĀĆġÎë ÌÀĀÓĲíÓġë

ĚÙúÙÎġíĆĀ 
_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʶʴ ¦Āíġ  l 2ÙæÀĥúġ  y MĀÓÙĳ ʶʶʼʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 
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zÙġ ĀĆġÎë ÌÀĀÓĲíÓġë æĆĖ ʷĖÓĖÙĚĆĀÀĀġ ĀĆġÎë æíúġÙĖː 

¦ĀÓÙĖ ĀĆĖÿÀú ÎíĖÎĥÿĚġÀĀÎÙĚˋ ēúÙÀĚÙ ĥĚÙ æÀÎġĆĖĴ ÓÙæÀĥúġ ĚÙġġíĀçĚː 

 

 

sĖʶːʴʽ 

ZÀÌÙú ʷĖÓĀĆġÎë ÓÙēġë ĚÙúÙÎġíĆĀ _ĆÓÙ       E 

vÀĀçÙ ʴ̤ʽʽ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʶʴʺë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

zÙġ ĀĆġÎë ÓÙēġë æĆĖ ʵĚġĖÙĚĆĀÀĀġ ĀĆġÎë æíúġÙĖː 

µëÙĀ sĖʶːʴʽ ıÀúĥÙ íĚ ëíçëÙĖˋ ĀĆġÎë ÓÙēġë ÌÙÎĆÿÙĚ ĚëÀúúĆĲˋ ēëÀĚÙ úÀç ĖÙÓĥÎÙĚː 

 

sĖʶːʵʸ 

ZÀÌÙú ʵĚġÓÀÿēíĀç æĖÙĕĥÙĀÎĴ _ĆÓÙ       E 

vÀĀçÙ ʴ̤ʶʴʴʴ ¦Āíġ ʴːʵKĸ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʶʵʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

ʴˊ 2ÙÀÎġíıÀġÙ 
 
¢Ć ĚĥēēĖÙĚĚ ĲĆÌÌúÙ Àġ úĆÀÓ ÙĀÓː fæġÙĀ ĥĚÙÓ ĲëÙĀ ĲĆÌÌúÙ Ćæ æúÙĳíÌúÙ ĚġĖĥÎġĥĖÙ ÓĥÙ ġĆ ëíçë
ÓÙÎÙúÙĖÀġíĆĀ ĥēĆĀ ĚġĆēēíĀçː 8ĚēÙÎíÀúúĴÙææÙÎġíıÙ æĆĖ ĲĆÌÌúÙ Ĳíġë æĖÙĕĥÙĀÎíÙĚ ĥĀÓÙĖ ʵʴʴKĸː zÙġ
sĖʶːʵʹ ġĆ ĲĆÌÌúÙ æĖÙĕĥÙĀÎĴ ˜ĲĆÌÌúÙ æĖÙĕĥÙĀÎĴ ÎÀĀ ÌÙ ÓÙġÙĖÿíĀÙÓ ĥĚíĀç ġĖÀÎíĀç æĥĀÎġíĆĀ Ćæ
_ĆġíĆĀ zġĥÓíĆ˝ 

 

sĖʶːʵʺ 

ZÀÌÙú ʶĀÓÓÀÿēíĀç æĖÙĕĥÙĀÎĴ _ĆÓÙ       E 

vÀĀçÙ ʴ̤ʶʴʴʴ ¦Āíġ ʴːʵKĸ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʶʵʺë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

ʴˊ 2ÙÀÎġíıÀġÙ 
 
¢Ć ĚĥēēĖÙĚĚ ĲĆÌÌúÙ Àġ úĆÀÓ ÙĀÓː fæġÙĀ ĥĚÙÓ ĲëÙĀ ĲĆÌÌúÙ Ćæ æúÙĳíÌúÙ ĚġĖĥÎġĥĖÙ ÓĥÙ ġĆ ëíçë
ÓÙÎÙúÙĖÀġíĆĀ ĥēĆĀ ĚġĆēēíĀçː 8ĚēÙÎíÀúúĴ ÙææÙÎġíıÙ æĆĖ ĲĆÌÌúÙ Ĳíġë æĖÙĕĥÙĀÎíÙĚ ĥĀÓÙĖ ʵʴʴKĸː zÙġ
sĖʶːʵʹ ġĆ ĲĆÌÌúÙ æĖÙĕĥÙĀÎĴ˜ĲĆÌÌúÙ æĖÙĕĥÙĀÎĴ ÎÀĀ ÌÙ ÓÙġÙĖÿíĀÙÓ ĥĚíĀç ġĖÀÎíĀç æĥĀÎġíĆĀ Ćæ
_ĆġíĆĀ zġĥÓíĆ˝ 

 

 

sĖʶːʶʶ 

ZÀÌÙú 
sĆĚíġíĆĀ ÎĆÿÿÀĀÓ

ĚÿĆĆġëíĀç æíúġÙĖ 
_ĆÓÙ PP   HM 

CS

P 
  

vÀĀçÙ ʴ̤ʷʶʻʺʻ ¦Āíġ ʴːʵÿĚ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʶʶʶë 

ÎġíıÀġíĆĀ zġĆē ÀĳíĚ 

 

 

¢Ć ĚÙġ ġíÿÙ ÎĆĀĚġÀĀġ Ćæ ʵ ġíÿÙÓÙúÀĴ æíúġÙĖ Ćæ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓː 
¢Ć ĚÙġ ġíÿÙ ÎĆĀĚġÀĀġ Ćæ ʵ ġíÿÙ ÓÙúÀĴ æíúġÙĖˋ ÀÎÎĆĖÓíĀç ġĆ ġÀĖçÙġ ıÙúĆÎíġĴ ²Î ĚĕĥÀĖÙ ĲÀıÙ
ÎĆÿÿÀĀÓ ÀĚ ĚëĆĲ ÌÙúĆĲː 
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Velocity
(RPM)

Position 
command 

before filter

Position command 
after filter

Filter 
switching 

time

Time

Vc

Vc   0.632

Vc   0.368

Position command 
smoothing filter set 

time(ms)
Pr2.22 x 0.1ms

 

¦ĚĥÀúúĴ ÀēēúíÙÓ ĲëÙĀ ġëÙĖÙ íĚ ĖÀġëÙĖ ĚëÀĖē ÀÎÎÙúÙĖÀġíĆĀ ĲëíÎë ÿíçëġ ÎÀĥĚÙ ÿĆġĆĖ ĆıÙĖĚëĆĆġ ĆĖ

ĥĀÓÙĖĚëĆĆġː ¢Ć ĚÿĆĆġëÙĀ ÎĆÿÿÀĀÓ ĚíçĀÀúˋ ĖÙÓĥÎÙĚ íÿēÀÎġ ġĆ ÿÀÎëíĀÙĚ ÀĀÓ ÙúíÿíĀÀġÙ

ıíÌĖÀġíĆĀː Mæ sĖʶːʶʶ íĚ ĚÙġ ġĆĆ ëíçëˋ ĆıÙĖÀúú ġíÿÙ Ĳíúú ÌÙ úÙĀçġëÙĀÙÓː 

 

 

 

 

sĖʶːʶ ̫

ZÀÌÙú sĆĚíġíĆĀ ÎĆÿÿÀĀÓ EMv æíúġÙĖ _ĆÓÙ PP   HM 
CS

P 
  

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ ʴːʵÿĚ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʶʶʷë 

ÎġíıÀġíĆĀ Disable axis 

 

 

 

 

Ě ĚëĆĲĀ ÌÙúĆĲˋ ĲëÙĀ ġÀĖçÙġ ıÙúĆÎíġĴ ²Î ĚĕĥÀĖÙ ĲÀıÙ ÎĆÿÿÀĀÓ ĖÙÀÎëÙĚ ²Îˋ íġ ÌÙÎĆÿÙĚ
ġĖÀēÙĸĆíÓÀú ĲÀıÙ ÀæġÙĖ æíúġÙĖíĀçː 

Velocity
(RPM)

Position 
command 

before filtering

Position command 
after filtering

Filter 
switching 

time

Time

Vc

Position command 
FIR filter set 

time(ms)
Pr2.23 x 0.1ms

 

Ě ĚëĆĲĀ ÌÙúĆĲˋ ĲëÙĀ ġÀĖçÙġ ıÙúĆÎíġĴ ²Î ġĖÀēÙĸĆíÓÀú ÎĆÿÿÀĀÓ ĖÙÀÎëÙĚ ²Îˋ íġ ÌÙÎĆÿÙĚ z
ĲÀıÙ ÀæġÙĖ æíúġÙĖíĀçː 

Velocity
(RPM)

Position 
command 

before filtering

Position command 
after filtering

Time

Vc

Position command 
FIR filter set 

time(ms)
Pr2.23 x 0.1ms

 

 

¦ĚĥÀúúĴ ÀēēúíÙÓ ĲëÙĀ ġëÙĖÙ íĚ ĖÀġëÙĖ ĚëÀĖē ÀÎÎÙúÙĖÀġíĆĀ ĲëíÎë ÿíçëġ ÎÀĥĚÙ ÿĆġĆĖ ĆıÙĖĚëĆĆġĆĖ
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ĥĀÓÙĖĚëĆĆġː ¢Ć ĚÿĆĆġëÙĀ ÎĆÿÿÀĀÓ ĚíçĀÀúˋ ĖÙÓĥÎÙĚ íÿēÀÎġ ġĆ ÿÀÎëíĀÙĚ ÀĀÓ ÙúíÿíĀÀġÙ ıíÌĖÀġíĆĀː

Mæ sĖʶːʶʷ íĚ ĚÙġ ġĆĆ ëíçëˋ ĆıÙĖÀúú ġíÿÙ Ĳíúú ÌÙ úÙĀçġëÙĀÙÓː 

 

ˆˆsúÙÀĚÙ ĲÀíġ æĆĖ ÎĆÿÿÀĀÓ ġĆ ĚġĆē ÀĀÓ ÀæġÙĖ æíúġÙĖ íÓúÙ ġíÿÙ ġĆ ÿĆÓíæĴ sĖʶːʶʷː 

EíúġÙĖ ĚĲíġÎëíĀç ġíÿÙ ̠ ˜sĖʶːʶʷ ĚÙġ ıÀúĥÙ ĳ ʴːʵÿĚ ̝ ʴːʶʹÿĚ˝ 

 

sĖʶːʷʵ 

ZÀÌÙú ʹġëĖÙĚĆĀÀĀġ æĖÙĕĥÙĀÎĴ _ĆÓÙ       E 

vÀĀçÙ 
ʹʴ̤ʸʴʴ

 ɹ
¦Āíġ Kĸ 2ÙæÀĥúġ ʸʴʴʴ MĀÓÙĳ ʶʶʷʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ĸÙĖĆılÀúĥÙÓ ÙíçÙĀæĖÙĕĥÙĀÎĴ Ćæ ʹġëĖÙĚĆĀÀĀġ ĀĆġÎë æíúġÙĖː sĖʶːʷʵ ÎĆĖĖÙĚēĆĀÓĚ ġĆ ÿÀÎëíĀÙ
ĚēÙÎíæíÎ ĖÙĚĆĀÀĀġ æĖÙĕĥÙĀÎĴː 
`ĆġÎë æíúġÙĖ ÓÙÀÎġíıÀġÙÓ íæ sĖʶːʷʵ íĚ ĚÙġ ġĆ ÀĀĴ ıÀúĥÙː 

 

 

sĖʶːʷʶ 

ZÀÌÙú ʹġëĖÙĚĆĀÀĀġ u ıÀúĥÙ _ĆÓÙ       E 

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ Kĸ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʶʷʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ ĀĆġÎë u ıÀúĥÙ Ćæ ʹġëĖÙĚĆĀÀĀġ ĀĆġÎë æíúġÙĖ 

 

sĖʶːʷʷ 

ZÀÌÙú ʹġëÀĀġíĖlÙĚĆĀÀĀġ æĖÙĕĥÙĀÎĴ _ĆÓÙ       E 

vÀĀçÙ 
ʹʴ̤ʸʴʴʴ

 ɹ
¦Āíġ Kĸ 2ÙæÀĥúġ ʸʴʴʴ MĀÓÙĳ ʶʶʷʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ĸÙĖĆılÀúĥÙÓ ÙíçÙĀæĖÙĕĥÙĀÎĴ Ćæ ʹġëĖÙĚĆĀÀĀġ ĀĆġÎë æíúġÙĖː sĖʶːʷʵ ÎĆĖĖÙĚēĆĀÓĚ ġĆ ÿÀÎëíĀÙˡ
ĚēÙÎíæíÎ ÀĀġíĖlÙĚĆĀÀĀġ æĖÙĕĥÙĀÎĴː 
 

 

sĖʶːʷʸ 

ZÀÌÙú ʹġëÀĀġíĖlÙĚĆĀÀĀġ u ıÀúĥÙ _ĆÓÙ       E 

vÀĀçÙ ʴ̤ʽʽʴʴ ¦Āíġ Kĸ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʶʷʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ ĖÙĚĆĀÀĀġ u ıÀúĥÙ Ćæ ʹġëĖÙĚĆĀÀĀġ ĀĆġÎë æíúġÙĖ 
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sĖʶːʷʹ 

ZÀÌÙú ʺġëĖÙĚĆĀÀĀġ æĖÙĕĥÙĀÎĴ _ĆÓÙ       E 

vÀĀçÙ 
ʹʴ̤ʸʴʴ

 ɹ
¦Āíġ Kĸ 2ÙæÀĥúġ ʸʴʴʴ MĀÓÙĳ ʶʶʷʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ĸÙĖĆılÀúĥÙÓ ÙíçÙĀæĖÙĕĥÙĀÎĴ Ćæ ʺġëĖÙĚĆĀÀĀġ ĀĆġÎë æíúġÙĖː sĖʶːʷʹ ÎĆĖĖÙĚēĆĀÓĚ ġĆ ÿÀÎëíĀÙˡ
ĚēÙÎíæíÎ ĖÙĚĆĀÀĀġ æĖÙĕĥÙĀÎĴː 
`ĆġÎë æíúġÙĖ ÓÙÀÎġíıÀġÙÓ íæ sĖʶːʷʵ íĚ ĚÙġ ġĆ ÀĀĴ ıÀúĥÙː 

 

sĖʶːʷʺ 

ZÀÌÙú ʺġëĖÙĚĆĀÀĀġ u ıÀúĥÙ _ĆÓÙ       E 

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ Kĸ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʶʷʺë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ ĀĆġÎë u ıÀúĥÙ Ćæ ʺġëĖÙĚĆĀÀĀġ ĀĆġÎë æíúġÙĖ 

 

 

sĖʶːʷʻ 

ZÀÌÙú ʺġëÀĀġíĖlÙĚĆĀÀĀġ æĖÙĕĥÙĀÎĴ _ĆÓÙ       E 

vÀĀçÙ 
ʹʴ̤ʸʴʴʴ

 ɹ
¦Āíġ Kĸ 2ÙæÀĥúġ ʸʴʴʴ MĀÓÙĳ ʶʶʷʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
¢Ć ĚÙġ ĸÙĖĆılÀúĥÙÓ ÙíçÙĀæĖÙĕĥÙĀÎĴ Ćæ ʺġëĖÙĚĆĀÀĀġ ĀĆġÎë æíúġÙĖː sĖʶːʷʻ ÎĆĖĖÙĚēĆĀÓĚ ġĆ ÿÀÎëíĀÙˡ
ĚēÙÎíæíÎ ÀĀġíĖlÙĚĆĀÀĀġ æĖÙĕĥÙĀÎĴː 

 

sĖʶːʷʼ 

ZÀÌÙú ʺġëÀĀġíĖlÙĚĆĀÀĀġ u ıÀúĥÙ _ĆÓÙ       E 

vÀĀçÙ ʴ̤ʽʽʴʴ ¦Āíġ Kĸ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʶʷʼë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ ĖÙĚĆĀÀĀġ u ıÀúĥÙ Ćæ ʺġëĖÙĚĆĀÀĀġ ĀĆġÎë æíúġÙĖ 

 

ʷː ʶːʸȍ-úÀĚĚ ʷȎ²ÙúĆÎíġĴ˖ ¢ĆĖĕĥÙ -ĆĀġĖĆú 

sĖʷːʴʴ 

ZÀÌÙú 
MĀġÙĖĀÀú˖8ĳġÙĖĀÀú ĚÙġġíĀçĚ

Ćæ ıÙúĆÎíġĴ ĚÙġġíĀçĚ 
_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʷ ¦Āíġ  l 2ÙæÀĥúġ  ɻ MĀÓÙĳ ʶʷʴʴë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

Internal velocity ĚÙġġíĀçĚ ÎÀĀ ÌÙ ÀÎëíÙıÙÓ ÌĴ ÎĆĀĀÙÎġíĀç ġĆ ÓĖíıÙĖ˫Ě íĀēĥġ íĀġÙĖæÀÎÙː 

zÙġ ıÀúĥÙ ²ÙúĆÎíġĴĚÙġġíĀçĚ 

 ɹ ĀÀúĆçıÙúĆÎíġĴÎĆÿÿÀĀÓ ˜zsv˝ 

˚ʵ˛ MĀġÙĖĀÀúıÙúĆÎíġĴÎĆÿÿÀĀÓˊɻĚġġĆ ʸġëĚēÙÙÓ ˜sĖʷːʴʸ ġĆ sĖʷːʴʻ˝ 

 ʁ
MĀġÙĖĀÀúıÙúĆÎíġĴÎĆÿÿÀĀÓ ʵĚġġĆ ʷĖÓĚēÙÙÓ ˜sĖʷːʴʸ ġĆ sĖʷːʴʺ˝ˋ 

ĀÀúĆçıÙúĆÎíġĴÎĆÿÿÀĀÓ ˜zsv˝ 
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 ̫ MĀġÙĖĀÀúıÙúĆÎíġĴÎĆÿÿÀĀÓ ʵĚġġĆ ʼġëĚēÙÙÓ ˜sĖʷːʴʴ ġĆ sĖʷːʵʵ˝ 

¢ÀÌúÙ ÌÙúĆĲ ĚëĆĲĚ ĖÙúÀġíĆĀĚëíē ÌÙġĲÙÙĀ sĖʷːʴʴ ÀĀÓ íĀġÙĖĀÀúvelocity ÎĆÿÿÀĀÓ 

zÙġ
ıÀúĥÙ 

zÙúÙÎġíĆĀ ʵ Ćæ
íĀġÙĖĀÀúıÙúĆÎíġĴ

ÎĆÿÿÀĀÓ
˜M`¢zs2ʵ˝ 

zÙúÙÎġíĆĀ ʶ Ćæ
íĀġÙĖĀÀúıÙúĆÎíġĴ

ÎĆÿÿÀĀÓ
˜M`¢zs2ʶ˝ 

zÙúÙÎġíĆĀ ʷ Ćæ
íĀġÙĖĀÀúıÙúĆÎíġĴ

ÎĆÿÿÀĀÓ
˜M`¢zs2ʷ˝ 

zÙúÙÎġíĆĀ Ćæ
ıÙúĆÎíġĴ

ÎĆÿÿÀĀÓ 

 ɻ

fEE fEE 

`Ć ÙææÙÎġ 

ʵĚġĚēÙÙÓ 

f  ̀ fEE ʶĀÓĚēÙÙÓ 
fEE f  ̀ ʷĖÓĚēÙÙÓ 
f  ̀ f  ̀ ʸġëĚēÙÙÓ 

 ʁ

fEE fEE 

`Ć ÙææÙÎġ 

ʵĚġĚēÙÙÓ 

f  ̀ fEE ʶĀÓĚēÙÙÓ 
fEE f  ̀ ʷĖÓĚēÙÙÓ 

f  ̀ f  ̀
ĀÀúĆç ĚēÙÙÓ 
ÎĆÿÿÀĀÓ 

 ̫

f  ̀ f  ̀ fEE ʵĚġġĆ ʸġëĚēÙÙÓ 

fEE fEE f  ̀ ʹġëĚēÙÙÓ 
f  ̀ fEE f  ̀ ʺġëĚēÙÙÓ 
fEE f  ̀ f  ̀ ʻġëĚēÙÙÓ 
f  ̀ f  ̀ f  ̀ ʼġëĚēÙÙÓ 

súÙÀĚÙ ĖÙæÙĖ ġĆ ÓíÀçĖÀÿĚ ÌÙúĆĲ ÎëÀĀçÙ íĀġÙĖĀÀú ĚēÙÙÓ ÎĆÿÿÀĀÓĆĀÙlÌĴlĆĀÙː -ëÀĀçíĀç ÿĆĖÙ 

ġëÀĀ ʵ Àġ ġëÙ ĚÀÿÙ ġíÿÙ ÿíçëġ íĀÎĥĖ ĥĀÙĳēÙÎġÙÓ ÎíĖÎĥÿĚġÀĀÎÙĚː 

 

   When Pr3.00=1 or 2                             When Pr3.00=3 

 

sĖʷːʴʵ 

ZÀÌÙú 

²ÙúĆÎíġĴ ÎĆÿÿÀĀÓ

ĖĆġÀġíĆĀÀú ÓíĖÙÎġíĆĀ

ĚÙúÙÎġíĆĀ 

_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʵ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʴʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

zÙġ
ıÀúĥÙ 

²ÙúĆÎíġĴ ÎĆÿÿÀĀÓ
ĚíçĀ˜ʵĚġġĆ ʼġëĚēÙÙÓ˝ 

²ÙúĆÎíġĴ ÎĆÿÿÀĀÓ
ÓíĖÙÎġíĆĀ˜²-zlMG`˝ 

sĆĚíġíĆĀ
ÎĆÿÿÀĀÓ
ÓíĖÙÎġíĆĀ 

 ɹ

 ̝ `Ć ÙææÙÎġ sĆĚíġíıÙ ÓíĖÙÎġíĆĀ 

 l `Ć ÙææÙÎġ 
`ÙçÀġíıÙ

ÓíĖÙÎġíĆĀ 

 ɻ

zíçĀ ëÀĚ ĀĆ ÙææÙÎġː fEE sĆĚíġíıÙ ÓíĖÙÎġíĆĀ 

zíçĀ ëÀĚ ĀĆ ÙææÙÎġ f  ̀
`ÙçÀġíıÙ

ÓíĖÙÎġíĆĀ 
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sĖʷːʴʶ 

ZÀÌÙú 
²ÙúĆÎíġĴ ÎĆÿÿÀĀÓ íĀēĥġ

çÀíĀ 
_ĆÓÙ       E 

vÀĀçÙ ʵʴ̤ʶʴʴʴ ¦Āíġ (r/min)/V  2ÙæÀĥúġ ʹʴʴ MĀÓÙĳ ʶʷʴʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

Set conversion gain from  voltage applied to the analog velocity command (SPR) to motor velocity 

command. 

Ūse Pr3.02 to set the slope for relation between command input voltage and rotational velocity.  

ˉ 2ÙæÀĥúġ íĚ ĚÙġ ġĆ sĖʷːʴʶ̠ʹʴʴ ˚Ė˖ÿíĀ˛ hence input of 6V is 3000 r/min.  

Caution  

ʵː 2Ć ĀĆġ ÀēēúĴ ÿĆĖÙ ġëÀĀ ̣ʵʴ ² ġĆanalog velocity command (SPR).  

2. While in velocity control mode in combination with driver external position loop, position gain of 

the driver will have changes. Vibration might occur if Pr3.02 is set too large . 

 
 
 

 

sĖʷːʴʷ 

ZÀÌÙú 
²ÙúĆÎíġĴ ÎĆÿÿÀĀÓ íĀēĥġ

íĀıÙĖĚíĆĀ 
_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʵ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʴʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

Specify the polarity of the voltage applied to the analog velocity command (SPR). 

zÙġ
ıÀúĥÙ 

_ĆġĆĖ ĖĆġÀġíĆĀÀú ÓíĖÙÎġíĆĀ 

 ɹ
`ĆĀl

ĖÙıÙĖĚÀú 

˨²̝ĆúġÀçÙŕ˩ s˨ĆĚíġíıÙ ÓíĖÙÎġíĆĀ ˩

˨˟²ĆúġÀçÙŕ˩˨̀ ÙçÀġíıÙ ÓíĖÙÎġíĆĀ ˩

 ɻ vÙıÙĖĚÀú 
˨²̝ĆúġÀçÙŕ˩ ˨̀ ÙçÀġíıÙ ÓíĖÙÎġíĆĀ ˩

˨˟²ĆúġÀçÙŕ˩ s˨ĆĚíġíıÙ ÓíĖÙÎġíĆĀ ˩

While servo driver is set on simulated velocity control and in combination with external positioning 

device, motor might undergo abnormal behavior when velocity command signal polarity from 

ÙĳġÙĖĀÀú ēĆĚíġíĆĀíĀç ÓÙıíÎÙ ÓĆÙĚĀ˫ġ ÿÀġÎë ġëÙ ēĆúÀĖíġĴ ĚÙġ íĀ sĖʷːʴʷ 
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sĖʷːʴʸ 

ZÀÌÙú ʵĚġĚēÙÙÓ Ćæ ıÙúĆÎíġĴ ĚÙġġíĀç _ĆÓÙ       E 

vÀĀçÙ ˡɻ ʴʴʴʴ̤ʵʴʴʴʴ 
¦Āí

ġ 
Ė˖ÿíĀ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʴʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʷːʴʹ 

ZÀÌÙú ʶĀÓĚēÙÙÓ Ćæ ıÙúĆÎíġĴ ĚÙġġíĀç _ĆÓÙ       E 

vÀĀçÙ ˡɻ ʴʴʴʴ̤ʵʴʴʴʴ 
¦Āí

ġ 
Ė˖ÿíĀ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʴʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʷːʴʺ 

ZÀÌÙú ʷĖÓĚēÙÙÓ Ćæ ıÙúĆÎíġĴ ĚÙġġíĀç _ĆÓÙ       E 

vÀĀçÙ ˡɻ ʴʴʴʴ̤ʵʴʴʴʴ 
¦Āí

ġ 
Ė˖ÿíĀ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʴʺë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʷːʴʻ 

ZÀÌÙú ʸġëĚēÙÙÓ Ćæ ıÙúĆÎíġĴ ĚÙġġíĀç _ĆÓÙ       E 

vÀĀçÙ ˡɻ ʴʴʴʴ̤ʵʴʴʴʴ 
¦Āí

ġ 
Ė˖ÿíĀ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʴʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʷːʴʼ 

ZÀÌÙú ʹġëĚēÙÙÓ Ćæ ıÙúĆÎíġĴ ĚÙġġíĀç _ĆÓÙ       E 

vÀĀçÙ ˡɻ ʴʴʴʴ̤ʵʴʴʴʴ 
¦Āí

ġ 
Ė˖ÿíĀ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʴʼë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʷːʴʽ 

ZÀÌÙú ʺġëĚēÙÙÓ Ćæ ıÙúĆÎíġĴ ĚÙġġíĀç _ĆÓÙ       E 

vÀĀçÙ ˡɻ ʴʴʴʴ̤ʵʴʴʴʴ 
¦Āí

ġ 
Ė˖ÿíĀ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʴʽë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʷːʵʴ 

ZÀÌÙú ʻġëĚēÙÙÓ Ćæ ıÙúĆÎíġĴ ĚÙġġíĀç _ĆÓÙ       E 

vÀĀçÙ ˡɻ ʴʴʴʴ̤ʵʴʴʴʴ 
¦Āí

ġ 
Ė˖ÿíĀ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʵʴë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʷːʵʵ 

ZÀÌÙú ʼġëĚēÙÙÓ Ćæ ıÙúĆÎíġĴ ĚÙġġíĀç _ĆÓÙ       E 

vÀĀçÙ ˡɻ ʴʴʴʴ̤ʵʴʴʴʴ 
¦Āí

ġ 
Ė˖ÿíĀ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʵʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 Set internal velocity commands , 1st to 8th speed 

sĖʷːʵʶ 

ZÀÌÙú ÎÎÙúÙĖÀġíĆĀ ġíÿÙ ĚÙġġíĀçĚ _ĆÓÙ  s²    -z²  

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ 
ÿĚ˖ 

˜ʵʴʴʴvs_˝ 
2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʵʶë 

ÎġíıÀġíĆĀ 

MÿÿÙÓíÀġÙ 
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sĖʷːʵʷ 

ZÀÌÙú 2ÙÎÙúÙĖÀġíĆĀ ġíÿÙ ĚÙġġíĀçĚ _ĆÓÙ  s²    
-z

² 
 

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ 
ÿĚ˖ 

˜ʵʴʴʴvs_˝ 
2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʵʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

 

 

 

 

 

 

zÙġ ÿÀĳ ÀÎÎÙúÙĖÀġíĆĀ˖ÓÙÎÙúÙĖÀġíĆĀ æĆĖ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓː 
 
Mæ ġÀĖçÙġ ıÙúĆÎíġĴ ̠ĳ̊ Ėēÿ˛ˋ ÿÀĳ ÀÎÎÙúÙĖÀġíĆĀ ̠À̊ ĥĀíġˊ Ėēÿ˖ÿĚ˛ˋ ÀÎÎÙúÙĖÀġíĆĀ ġíÿÙ ̠ġ̊ ÿĚ˛ 
sĖʷːʵʶ ̠ʵʴʴʴÀ̟ 
sĖʷːʵʷ ̠ʵʴʴʴÀ̟ 
À ̠ ĳ˖ġ 

 
EĆĖ ÙĳÀÿēúÙˊ Mæ ÿĆġĆĖ íĚ ġĆ ÀÎëíÙıÙ ʵʹʴʴĖēÿ íĀ ʷʴĚˋÀ̠ʵʹʴʴ˖ʷʴ̠ʹʴĖēÿ˖ÿĚ 
sĖʷːʵʶ ̠ ʵʴʴʴ˖À̠ ʶʴːKÙĀÎÙ ĲëÙĀ sĖʷːʵʶ ̠ ʶʴˋ ÿĆġĆĖ ÎÀĀ ÀÎëíÙıÙ ʵʹʴʴĖēÿ íĀ ʷʴĚː 
 
 
 
 
 
 
 
 

Velocity
(rpm)

Initial acceleration 
time

With added 
acceleration 
deceleration 
time settings

Time(ms)

1000
(rpm)

PA3.12 PA3.13 

 
 
 
 

 

¦ĚĥÀúúĴ ĥĚÙÓ ĲëÙĀ ġëÙĖÙ íĚ ĖÀēíÓÀÎÎÙúÙĖÀġíĆĀ ĆĖ ġĖÀēÙĸĆíÓÀú ĲÀıÙ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓ ÓĥÙ ġĆ ÿÀĀĴ ÓíææÙĖÙĀġ

íĀġÙĖĀÀú ĚēÙÙÓ ĚÙçÿÙĀġĚ ĥĀÓÙĖ ıÙúĆÎíġĴ ÎĆĀġĖĆú ÿĆÓÙ ĲëíÎë ÎÀĥĚÙĚ íĀĚġÀÌúÙ ĲëíúÙ ÿĆġĆĖ íĀ ÿĆġíĆĀː 

 

¦ĀÓÙĖ ıÙúĆÎíġĴ ÎĆĀġĖĆú ÿĆÓÙˋ ʺʴʼʷ ÀĀÓ ʺʴʼʸ íĚ úíÿíġÙÓ ÌĴ sĖʷːʵʶ ÀĀÓ sĖʷːʵʷ ÎĆĖĖÙĚēĆĀÓíĀçúĴː 

 
 
 

 

 

sĖʷːʵʸ 

ZÀÌÙú 

zíçÿĆíÓ

ÀÎÎÙúÙĖÀġíĆĀ˖ÓÙÎÙúÙĖÀġíĆĀ

ĚÙġġíĀçĚ 

_ĆÓÙ  s²    -z²  

vÀĀçÙ ʴ̤ʵʴʴʴ ¦Āíġ ÿĚ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʵʸë 

ÎġíıÀġíĆĀ ĳíĚ ÓíĚÀÌúÙ 

 

¢Ć ĚÙġĚíçÿĆíÓ ÀÎÎÙúÙĖÀġíĆĀ ÀĀÓ ÓÙÎÙúÙĖÀġíĆĀ ġĥĖĀíĀç ēĆíĀġ íĀ ÀÎÎĆĖÓÀĀÎÙ ġĆ sĖʷːʵʶ ÀĀÓ sĖʷːʵʷː 

Velocity
(RPM)

Time

Target 
velocity

Vc ta=Vc/1000   PA3.12   1ms
td=Vc/1000   PA3.13   1ms

ts=Pr3.14   1ms
Please set according to 

ta/2>tsȁtd/2>ts

ts ts

tsts

ta td
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sĖʷːʵʹ 

ZÀÌÙú 
»ÙĖĆ ĚēÙÙÓ ÎúÀÿē æĥĀÎġíĆĀ

ĚÙúÙÎġíĆĀ 
_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʷ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʵʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

zÙġ
ıÀúĥÙ 

»ÙĖĆ ĚēÙÙÓÎúÀÿē æĥĀÎġíĆĀ 

 ɹ MĀıÀúíÓˊĸÙĖĆ ĚēÙÙÓ ÎúÀÿē ÓÙÀÎġíıÀġÙÓ 

 ɻ
²ÙúĆÎíġĴÎĆÿÿÀĀÓ íĚ æĆĖÎÙÓ ġĆ ʴ ĲëÙĀ ġëÙĸÙĖĆ ĚēÙÙÓ ÎúÀÿē˜»8vfzs2˝ íĀēĥġ

ĚíçĀÀúíĚıÀúíÓː 

 ʁ ²ÙúĆÎíġĴÎĆÿÿÀĀÓ íĚ æĆĖÎÙÓ ġĆ ʴ ĲëÙĀÀÎġĥÀú ıÙúĆÎíġĴ íĚ úĆĲÙĖ ġëÀĀ sĖʷːʵʺː 

 ̫ MĀÎúĥÓÙĚÎĆĀÓíġíĆĀĚ æĖĆÿ ʵ ÀĀÓ ʶ 
 

 

sĖʷːʵʺ 

ZÀÌÙú »ÙĖĆ ĚēÙÙÓ ÎúÀÿē úÙıÙú _ĆÓÙ  s²    -z²  

vÀĀçÙ ʵʴ̤ʶʴʴʴ ¦Āíġ vs_ 2ÙæÀĥúġ ʷ ɹ MĀÓÙĳ ʶʷʵʺë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
²ÙúĆÎíġĴ ÎĆÿÿÀĀÓ íĚ æĆĖÎÙÓ ġĆ ʴ ĲëÙĀ ÀÎġĥÀú ıÙúĆÎíġĴ íĚ úĆĲÙĖ ġëÀĀ sĖʷːʵʺ ÀĀÓ ÀæġÙĖ ĚġÀġíÎ ġíÿÙ

ĚÙġ íĀsĖʷːʶʷ 

 

sĖʷːʵʻ 

ZÀÌÙú 
MĀġÙĖĀÀú˖8ĳġÙĖĀÀú ĚÙġġíĀçĚ

Ćæ ġĆĖĕĥÙ 
_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʷ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʵʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

zÙġ
ıÀúĥÙ 

¢ĆĖĕĥÙ ÎĆÿÿÀĀÓ íĀēĥġ ²ÙúĆÎíġĴ úíÿíġ íĀēĥġ 

 ɹ ĀÀúĆç íĀēĥġ ʷ˜ Mʷ˝ sÀĖÀÿÙġÙĖ ıÀúĥÙ˜sĖʷːʶʵ˝ 

 ɻ ĀÀúĆç íĀēĥġ ʷ˜ Mʷ˝ ĀÀúĆç íĀēĥġ ʵ˜ Mʵ˝ 

 ʁ sÀĖÀÿÙġÙĖ ıÀúĥÙ˜sĖʷːʶʶ˝ sÀĖÀÿÙġÙĖ ıÀúĥÙ˜sĖʷːʶʵ˝ 

 ̫ ĀÀúĆç ʵ íĚ ĚÙġ ÌĴ ʸʼʹ ĀÀúĆç ʷ íĚ ĚÙġ ÌĴ ʸʼʹ 
 

 

sĖʷːʵʼ 

ZÀÌÙú 
¢ĆĖĕĥÙ ÎĆÿÿÀĀÓ ÓíĖÙÎġíĆĀ

ĚÙúÙÎġíĆĀ 
_ĆÓÙ   s¢   

-z

¢ 
 

vÀĀçÙ ʴ̤ʵ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʵʼë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 
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zÙġ ıÀúĥÙ 2íĖÙÎġíĆĀ 

 ɹ

2íĖÙÎġíĆĀ ÀĚ íĀÓíÎÀġĆĖ ÌĴ ̝˖Ćlæ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ íĀēĥġː ̝íĀēĥġŕēĆĚíġíıÙˋ 

ílĀēĥġŕĀÙçÀġíıÙ 

f`˖fEE Ćæ ¢-zlMG` ëÀĚ ĀĆ ÙææÙÎġ ĆĀ ÓíĖÙÎġíĆĀ Ćæ ÿĆġíĆĀː 

 ɻ
2íĖÙÎġíĆĀ ÀĚ íĀÓíÎÀġĆĖ ÌĴ ¢-zlMG`ːfEEˊ sĆĚíġíıÙ ÓíĖÙÎġíĆĀˋf`ˊ `ÙçÀġíıÙ ÓíĖÙÎġíĆĀ 

̝˖lġĆĖĕĥÙ ÎĆÿÿÀĀÓ íĀēĥġ ëÀĚ ĀĆ ÙææÙÎġ ĆĀ ÓíĖÙÎġíĆĀ Ćæ ÿĆġíĆĀː 
 

 

sĖʷːʶʵ 

ZÀÌÙú 
²ÙúĆÎíġĴ úíÿíġ ıÀúĥÙ íĀ ġĆĖĕĥÙ

ÿĆÓÙ 
_ĆÓÙ   s¢   -z¢  

vÀĀçÙ ʴ̤ʹʴʴʴ ¦Āíġ Ė˖ÿíĀ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʶʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
fĀúĴ ÙææÙÎġíıÙ ĲëÙĀ sĖʷːʵʻ̠ ʴ ĆĖ ʶ 

²ÙúĆÎíġĴ úíÿíġ ĲĆĥúÓ ĀĆġ ÙĳÎÙÙÓ ıÀúĥÙ ĚÙġ íĀ sĖʷːʶʵ ĥĀÓÙĖ ġĆĖĕĥÙ ÎĆĀġĖĆú ÿĆÓÙː 

 

sĖʷːʶʶ 

ZÀÌÙú 
¢ĆĖĕĥÙ úíÿíġ ıÀúĥÙ íĀ ġĆĖĕĥÙ

ÿĆÓÙ 
_ĆÓÙ   s¢   -z¢  

vÀĀçÙ ʴ̤ʹʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʶʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 fĀúĴ ÙææÙÎġíıÙ ĲëÙĀ sĖʷːʵʻ ̠ ʴ ĆĖ ʁ

 

sĖʷːʶʷ 

ZÀÌÙú 
»ÙĖĆ ĚēÙÙÓ ÎúÀÿē ĚġÀġíÎ

ġíÿÙ 
_ĆÓÙ  s²    -z²  

vÀĀçÙ ʴ̤ʷʶʻʺʻ ¦Āíġ ÿĚ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʶʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ÓÙúÀĴ ġíÿÙ æĆĖ ĸÙĖĆ ĚēÙÙÓ ÎúÀÿēː 

¢Ć ēĖÙıÙĀġ ÎĖÙÙēíĀç Àġ úĆĲ ĚēÙÙÓˋ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓ æĆĖÎÙÓ ġĆ ʴ ĲëÙĀ ıÙúĆÎíġĴ çĆÙĚĥĀÓÙĖ sĖʷːʵʺ

ÀæġÙĖ ġíÿÙ ĚÙġ íĀ sĖʷːʶʷ 

 

sĖʷːʶʸ 

ZÀÌÙú 
_Àĳíÿĥÿ ÿĆġĆĖ ĖĆġÀġíĆĀÀú

ıÙúĆÎíġĴ 
_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ Ė˖ÿíĀ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʷʶʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 _Àĳíÿĥÿ ÿĆġĆĖ ĖĆġÀġíĆĀÀú ÀĚ ÀÎÎĆĖÓÀĀÎÙ ġĆ ġÙÎëĀíÎÀú ĚēÙÎíæíÎÀġíĆĀ íæ ĚÙġ ġĆ ʴ 
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ʷː ʶːʹȍ-úÀĚĚȎyM˖f MĀġÙĖæÀÎÙzÙġġíĀç 

sĖʸːʴʴ 

ZÀÌÙú MĀēĥġ ĚÙúÙÎġíĆĀ 2Mʵ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʴ MĀÓÙĳ ʶʸʴʴë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʸːʴʵ 

ZÀÌÙú MĀēĥġ ĚÙúÙÎġíĆĀ 2Mʶ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʵ MĀÓÙĳ ʶʸʴʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʸːʴʶ 

ZÀÌÙú MĀēĥġ ĚÙúÙÎġíĆĀ 2Mʷ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʶ MĀÓÙĳ ʶʸʴʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʸːʴʷ 

ZÀÌÙú MĀēĥġ ĚÙúÙÎġíĆĀ 2Mʸ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʵʺ MĀÓÙĳ ʶʸʴʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Digital input DI allocation using hexadecimal system  

Input Symbol 

Set value 

0x60FD(bit) Normally 

open 

Normally 

close 

Invalid ð 0h - Ĭ 

Positive limit switch POT 1h 81h Bit1 

Negative limit switch NOT 2h 82h Bit0 

Clear alarm A-CLR 4h - Ĭ 

Forced alarm E-STOP 14h 94h Ĭ 

Home switch HOME-SWITCH 16h 96h Bit2 

· Please donôt set anything other than listed in table above. 

· Normally open: Valid when input = ON  Normally close: Valid when input = OFF 

· Er210 might occur if same function is allocated to different channels at the same time 

· Channel that has no value doesnôt affect driver motion. 

· Front panel is of hexadecimal system.  

· PA4.00 ï PA4.05 corresponds to DI1 ï DI6. External sensors can be connected if the parameters are all set to 0. 

Controller will read 60FD bit4 ï 11 to get DI1 ï DI6 actual status. 

 

sĖʸːʵʴ 

ZÀÌÙú fĥġēĥġ ĚÙúÙÎġíĆĀ 2fʵ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʵ MĀÓÙĳ ʶʸʵʴë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʸːʵʵ 

ZÀÌÙú fĥġēĥġ ĚÙúÙÎġíĆĀ 2fʶ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʷ MĀÓÙĳ ʶʸʵʵë 

ÎġíıÀġíĆĀ 
MÿÿÙÓíÀġÙ 
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sĖʸːʵʶ 

ZÀÌÙú fĥġēĥġ ĚÙúÙÎġíĆĀ 2fʷ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEE ¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʸ MĀÓÙĳ ʶʸʵʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2íçíġÀú Ćĥġēĥġ 2f ÀúúĆÎÀġíĆĀ ĥĚíĀç ëÙĳÀÓÙÎíÿÀú ĚĴĚġÙÿː 
fĥġēĥġ zĴÿÌĆú zÙġ ıÀúĥÙ 

`ĆĖÿÀúúĴ ĆēÙĀ `ĆĖÿÀúúĴ ÎúĆĚÙ 

_ÀĚġÙĖ ÓÙıíÎÙ ÎĆĀġĖĆú  ˞ ʴʴë  l
úÀĖÿ Z_ ʴʵë ʼʵë 

zÙĖıĆvlÙÀÓĴ zlv2· ʴʶë ʼʶë 
8ĳġÙĖĀÀú ÌĖÀ÷Ù ĖÙúÙÀĚÙÓ +vWlfEE ʴʷë ʼʷë 
sĆĚíġíĆĀíĀç ÎĆÿēúÙġÙÓ M`s ʴʸë ʼʸë 

ġlĚēÙÙÓ ¢lzs882 ʴʹë ʼʹë 
¢ĆĖĕĥÙ úíÿíġ ĚíçĀÀú ¢Z- ʴʺë ʼʺë 

»ÙĖĆ ĚēÙÙÓ ÎúÀÿē ÓÙġÙÎġíĆĀ »zs ʴʻë ʼʻë 
²ÙúĆÎíġĴ ÎĆíĀÎíÓÙĀÎÙ ²l-fM` ʴʼë ʼʼë 
zÙĖıĆ ĚġÀġĥĚ zv²lz¢ ʵʶë ʽʶë 
sĆĚíġíıÙ úíÿíġ sf¢lf¦¢ ʵʹë ʽʹë 
`ÙçÀġíıÙ úíÿíġ `f¢lf¦¢ ʵʺë ʽʺë 

sĆĚíġíĆĀ ÎĆÿÿÀĀÓ f`˖fEE sl-_2 ʴ+ë ʼ+ë 
²ÙúĆÎíġĴ úíÿíġ ĚíçĀÀú ²lZM_M¢ ʴ2ë ʼ2ë 

²ÙúĆÎíġĴ ÎĆÿÿÀĀÓ f`˖fEE ²l-_2 ʴEë ʼEë 
KĆÿíĀç ÓĆĀÙ Kf_8lfW ʶʶë ʶë 

 

· súÙÀĚÙ ÓĆĀġ˫ ĚÙġ ÀĀĴ ĆġëÙĖ ġëÀĀ ġëÙ ĆĥġēĥġĚ úíĚġÙÓ íĀ ġëÙ ġÀÌúÙ ÀÌĆıÙː 

· `ĆĖÿÀúúĴ ĆēÙĀ̔ ÎġíıÙ úĆĲ 

· `ĆĖÿÀúúĴ ÎúĆĚÙ̔ ÎġíıÙ ëíçë 

· EĖĆĀġ ēÀĀÙú íĚ Ćæ ëÙĳÀÓÙÎíÿÀú ĚĴĚġÙÿː 

· sĖʸːʵʴs˟Ėʸːʵʶ ÎĆĖĖÙĚēĆĀÓĚ ġĆ 2fʵ2˟fʷː Mæ Àúú ēÀĖÀÿÙġÙĖĚ ÀĖÙ ĚÙġ ġĆ ʴˋ ÿÀĚġÙĖ ÓÙıíÎÙ
ÎĆĀġĖĆúĚ ġëÙ ĆĥġēĥġĚˋ ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʴĳʺʴE8 ĚĥÌílĀÓÙĳ ʴʵ Ìíġʵʺˡɻ ʼ ÎĆĖĖÙĚēĆĀÓĚ ġĆ 2fʵ2lfʷː 

 

sĖʸːʷʵ 

ZÀÌÙú 
sĆĚíġíĆĀíĀç ÎĆÿēúÙġÙ

ĖÀĀçÙ 
_ĆÓÙ PP   HM -zs   

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ 
-ĆÿÿÀĀÓ

ĥĀíġ 
2ÙæÀĥúġ ʶ ɹ MĀÓÙĳ ʶʸʷʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ĖÀĀçÙ Ćæ M`sʵ ēĆĚíġíĆĀíĀç ÎĆÿēúÙġÙÓ Ćĥġēĥġ ĚíçĀÀúː 

 

sĖʸːʷʶ 

ZÀÌÙú 
sĆĚíġíĆĀíĀç ÎĆÿēúÙġÙ

Ćĥġēĥġ ĚÙġġíĀç 
_ĆÓÙ PP   HM -zs   

vÀĀçÙ ʴ̤ʸ ¦Āíġ  l 2ÙæÀĥúġ  ɻ MĀÓÙĳ ʶʸʷʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 
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fĥġēĥġ ÎĆĀÓíġíĆĀĚ Ćæ M`sʵ ēĆĚíġíĆĀíĀç ÎĆÿēúÙġÙÓ Ćĥġēĥġ ĚíçĀÀú 

zÙġ ıÀúĥÙ sĆĚíġíĆĀíĀç ÎĆÿēúÙġÙÓ ĚíçĀÀú 

 ɹ zíçĀÀú ıÀúíÓ ĲëÙĀ ġëÙ ēĆĚíġíĆĀÓÙıíÀġíĆĀ íĚ ĚÿÀúúÙĖ ġëÀĀ sĖʸːʷʵ 

 ɻ zíçĀÀú ıÀúíÓ ĲëÙĀ ġëÙĖÙ íĚ ĀĆ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ ÀĀÓ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ
íĚ ĚÿÀúúÙĖ ġëÀĀ sĖʸːʷʵ 

 ʁ zíçĀÀú ıÀúíÓ ĲëÙĀ ġëÙĖÙ íĚ ĀĆ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓˋ ĸÙĖĆĚlēÙÙÓ ÎúÀÿē
ÓÙġÙÎġíĆĀ ˜»zs˝ ĚíçĀÀú íĚ f` ÀĀÓ ġëÙ ēĆĚíġíĆĀÀú ÓÙıíÀġíĆĀ íĚ ĚÿÀúúÙĖ ġëÀĀ
sĖʸːʷʵ 

 ̫ zíçĀÀú ıÀúíÓ ĲëÙĀ ġëÙĖÙ íĚ ĀĆ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ ÀĀÓ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ
íĚ ĚÿÀúúÙĖ ġëÀĀ sĖʸːʷʵː zíçĀÀú f` ĲëÙĀ ĲíġëíĀ ġëÙ ġíÿÙ ĚÙġ íĀ sĖʸːʷʷ
ĆġëÙĖĲíĚÙ fEEː 

 y µëÙĀ ġëÙĖÙ íĚ ĀĆ ÎĆÿÿÀĀÓˋ ēĆĚíġíĆĀ ÓÙġÙÎġíĆĀ ĚġÀĖġĚ ÀæġÙĖ ġëÙ ÓÙúÀĴ
ġíÿÙ ĚÙġ íĀ sĖʸːʷʷː 
zíçĀÀú ıÀúíÓ ĲëÙĀ ġëÙĖÙ íĚ ĀĆ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ ÀĀÓ ēĆĚíġíĆĀÀú
ÓÙıíÀġíĆĀ íĚ ĚÿÀúúÙĖ ġëÀĀ sĖʸːʷʵː 

 

 

 

sĖʸːʷʷ 

ZÀÌÙú M`s ēĆĚíġíĆĀíĀç ÓÙúÀĴ ġíÿÙ _ĆÓÙ PP   HM -zs   

vÀĀçÙ ʴ̤ʵʹʴʴʴ ¦Āíġ ʵÿĚ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʸʷʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ÓÙúÀĴ ġíÿÙ ĲëÙĀ sĖʸːʷʶ ̠ ʷ 

zÙġ ıÀúĥÙ sĆĚíġíĆĀíĀç ÎĆÿēúÙġÙÓ ĚíçĀÀú 

 ɹ MĀÓÙæíĀíġÙ ÓÙúÀĴ ġíÿÙˋ ĚíçĀÀú f` ĥĀġíú ĀÙĳġ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 

ʵlɻ ʹʴʴʴ 
fEE ĲíġëíĀ ġëÙ ġíÿÙ ĚÙġ˕ f` ÀæġÙĖ ġíÿÙ ĚÙġː zĲíġÎë fEE ÀæġÙĖ ĖÙÎÙíıíĀç
ĀÙĳġ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓː 

 

 

sĖʸːʷʸ 

ZÀÌÙú »ÙĖĆ ĚēÙÙÓ _ĆÓÙ       F 

vÀĀçÙ ʵ̤ʶʴʴʴ ¦Āíġ vs_ 2ÙæÀĥúġ ʹ ɹ MĀÓÙĳ ʶʸʷʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ġëĖÙĚëĆúÓ ıÀúĥÙ æĆĖ ĸÙĖĆ ĚēÙÙÓÎúÀÿē ÓÙġÙÎġíĆĀː 

»ÙĖĆ ĚēÙÙÓ ÎúÀÿē ÓÙġÙÎġíĆĀ ˜»zs˝ Ćĥġēĥġ ĚíçĀÀú ıÀúíÓ ĲëÙĀ ÿĆġĆĖ ĚēÙÙÓ çĆÙĚ ĥĀÓÙĖ ġëÙ ıÀúĥÙ ĚÙġ

íĀ sĖʸːʷʸ 

- 2íĚĖÙçÀĖÓ ġëÙ ÓíĖÙÎġíĆĀ Ćæ ĖĆġÀġíĆĀˋ

ıÀúíÓ æĆĖ ÌĆġë ÓíĖÙÎġíĆĀĚː 

- KĴĚġÙĖÙĚíĚ Ćæ ʵʴvs_ː súÙÀĚÙ ĖÙæÙĖ ġĆ

ÓíÀçĖÀÿ ĆĀ ġëÙ Ėíçëġ ĚíÓÙː 
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sĖʸːʷʹ 

ZÀÌÙú ²ÙúĆÎíġĴ ÎĆíĀÎíÓÙĀÎÙ ĖÀĀçÙ _ĆÓÙ  s²    -z²  

vÀĀçÙ ʵʴ̤ʶʴʴʴ ¦Āíġ vs_ 2ÙæÀĥúġ ʹ ɹ MĀÓÙĳ ʶʸʷʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

Mæ ġëÙ ÓíææÙĖÙĀÎÙ ÌÙġĲÙÙĀ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓ ÀĀÓ ÿĆġĆĖ ÀÎġĥÀú ĚēÙÙÓ íĚ ÌÙúĆĲ sĖʸːʷʹˋ ²ÙúĆÎíġĴ
ÎĆíĀÎíÓÙĀÎÙ ˜²-lfM`˝ Ćĥġēĥġ ĚíçĀÀú ıÀúíÓː 
 

2ĥÙ ġĆ ʵʴvs_ ëĴĚġÙĖÙĚíĚˊ 
²ÙúĆÎíġĴ ÎĆíĀÎíÓÙĀÎÙ Ćĥġēĥġ fEEˡ̡ f` ġíÿíĀç ˜sĖʸːʷʹˡɻ ʴ˝ Ė˖ÿíĀ 
²ÙúĆÎíġĴ ÎĆíĀÎíÓÙĀÎÙ Ćĥġēĥġ f`ˡ̡ fEE ġíÿíĀç ˜sĖʸːʷʹ ̝ʵʴ˝ Ė˖ÿíĀ 

Velocity
(RPM)

Velocity 
command

Time

Pr4.35
Velocity 

coincidence 
range

Motor 
speed

Pr4.35
Velocity 

coincidence range

Pr4.35
Velocity coincidence 

range

Velocity 
coincidence

V-COIN OFF

ON ON

OFF

Position command after 
acceleration time 
settings added

 

 

 

sĖʸːʷʺ 

ZÀÌÙú 
ĖĖíıÀú ıÙúĆÎíġĴ ˜ ¢ˡ

ĚēÙÙÓ˝ 
_ĆÓÙ  s²    -z²  

vÀĀçÙ ʵʴ̤ʶʴʴʴ ¦Āíġ vs_ 2ÙæÀĥúġ ʵʴʴʴ MĀÓÙĳ ʶʸʷʺë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

µëÙĀ ÿĆġĆĖ ıÙúĆÎíġĴ ̡ sĖʸːʷʺˋ ¢ĚlēÙÙÓ Ćĥġēĥġ ĚíçĀÀú íĚ ıÀúíÓː 
2ÙġÙÎġíĆĀ ĥĚíĀç ʵʴvs_ ëĴĚġÙĖÙĚíĚː 
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sĖʸːʷʻ 

ZÀÌÙú _ĆġĆĖ ēĆĲÙĖĆlææ ÓÙúÀĴ ġíÿÙ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʴʴʴ ¦Āíġ ʵÿĚ 2ÙæÀĥúġ ʵʴʴ MĀÓÙĳ ʶʸʷʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
¢Ć ĚÙġ ÓÙúÀĴ ġíÿÙ æĆĖëĆúÓíĀç ÌĖÀ÷Ù ġĆ ÌÙ ÀÎġíıÀġÙÓ ÀæġÙĖ ÿĆġĆĖ ēĆĲÙĖ Ćææ ġĆ ēĖÙıÙĀġ ÀĳíĚ

æĖĆÿ ĚúíÓíĀçː 

sĖʸːʷʼ 

ZÀÌÙú 
2ÙúÀĴ ġíÿÙ æĆĖ ëĆúÓíĀç ÌĖÀ÷Ù

ĖÙúÙÀĚÙ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʴʴʴ ¦Āíġ ʵÿĚ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʸʷʼë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ÓÙúÀĴ ġíÿÙ æĆĖ ëĆúÓíĀç ÌĖÀ÷Ù ġĆ ÌÙ ĖÙúÙÀĚÙÓ ÀæġÙĖ ÿĆġĆĖ ēĆĲÙĖ ĆĀː _ĆġĆĖ Ĳíúú

ĖÙÿÀíĀ Àġ ÎĥĖĖÙĀġ ēĆĚíġíĆĀ ÀĀÓ íĀēĥġ ÎĆÿÿÀĀÓ íĚ ÿÀĚ÷ÙÓ ġĆ ÀúúĆĲ ëĆúÓíĀç ÌĖÀ÷Ù ġĆ

ÌÙ æĥúúĴ ĖÙúÙÀĚÙÓ ÌÙæĆĖÙ ÿĆġĆĖ íĚ ĚÙġ íĀ ÿĆġíĆĀː 

SRV_ON

BRK_OFF

Motor Power

Actual holding 

brake status

Motor 

Velocity

Braked

Released

Braked

*1

*2 *2

*3

*4

Brake released 

(BRK_ON)

t

OFF

ON

Off

Brake 

ON

off

On

 

ˆʵˊ 2ÙúÀĴ ġíÿÙ ĚÙġ íĀ sĖʸːʷʼ 

ˆʶˊ 2ÙúÀĴ ġíÿÙ æĖĆÿ ġëÙ ÿĆÿÙĀġ +vW˗fEE ĚíçĀÀú íĚ çíıÙĀ ĥĀġíú ÀÎġĥÀú ëĆúÓíĀç ÌĖÀ÷Ù

íĚ ĖÙúÙÀĚÙÓ ĆĖ +vW˗f` ĚíçĀÀú íĚ çíıÙĀ ĥĀġíú ÀÎġĥÀú ëĆúÓíĀç ÌĖÀ÷Ù íĚ ÀÎġíıÀġÙÓː Mġ íĚ

ÓÙēÙĀÓÙĀġ ĆĀ ġëÙ ëĆúÓíĀç ÌĖÀ÷Ù Ćæ ġëÙ ÿĆġĆĖː 

ˆʷˊ 2ÙÎÙúÙĖÀġíĆĀ ġíÿÙ íĚÓÙġÙĖÿíĀÙÓ ÌĴ sĖʺːʵʸ ĆĖ íæ ÿĆġĆĖ ĚēÙÙÓ çĆÙĚ ÌÙúĆĲ sĖʸːʷʽˋ

ĲëíÎëÙıÙĖ ÎĆÿÙĚ æíĖĚġː +vW˗fEE çíıÙĀ ÀæġÙĖ ÓÙÎÙúÙĖÀġíĆĀ ġíÿÙː 

ˆʸˊ sĖʸːʷʻ ĚÙġ ġíÿÙ ıÀúĥÙː 

 

2ÙúÀĴ ġíÿÙ æĖĆÿ ġëÙ ÿĆÿÙĀġ zv²˗f` íĚ çíıÙĀ ĥĀġíú +vW˗fEE ĚĲíġÎë ġĆ +vW˗f`ˋ íĚ

úÙĚĚ ġëÀĀ ʹʴʴÿĚː 

 

sĖʸːʷʽ 

ZÀÌÙú KĆúÓíĀç ÌĖÀ÷Ù ÀÎġíıÀġíĆĀ ĚēÙÙÓ _ĆÓÙ       F 

vÀĀçÙ ʷʴ̤ʷʴʴʴ ¦Āíġ vs_ 2ÙæÀĥúġ ʷ ɹ MĀÓÙĳ ʶʸʷʽë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
 
¢Ć ĚÙġ ġëÙ ÀÎġíıÀġíĆĀ ĚēÙÙÓ æĆĖ ĲëíÎë ëĆúÓíĀç ÌĖÀ÷Ù Ĳíúú ÌÙ ÀÎġíıÀġÙÓː 
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µëÙĀ zv²flEE ĚíçĀÀú íĚ çíıÙĀˋ ÿĆġĆĖ ÓÙÎÙúÙĖÀġÙĚˋ ÀæġÙĖ íġ ĖÙÀÎëÙĚ ÌÙúĆĲ sĖʸːʷʽ ÀĀÓ sĖʺːʵʸ íĚ ĀĆġ
ĴÙġ ĖÙÀÎëÙÓˋ +vW˗fEE íĚ çíıÙĀː 
+vW˗fEE ĚíçĀÀú íĚ ÓÙġÙĖÿíĀÙÓ ÌĴ sĖʺːʵʸ ĆĖ íæ ÿĆġĆĖ ĚēÙÙÓ çĆÙĚ ÌÙúĆĲ sĖʸːʷʽˋ ĲëíÎëÙıÙĖ ÎĆÿÙĚ
æíĖĚġː 
 
ēēúíÎÀġíĆĀˊ 

ʵː æġÙĖ ÓíĚÀÌúíĀç ÀĳíĚˋ sĖʺːʵʸ ëÀĚ ÌÙÙĀ ĖÙÀÎëÙÓ Ìĥġ ÿĆġĆĖ ĚēÙÙÓ íĚ Ěġíúú ÀÌĆıÙ sĖʸːʷʽˋ +vW˗fEE ĚíçĀÀú
çíıÙĀː 
ʶː æġÙĖ ÓíĚÀÌúíĀç ÀĳíĚˋ sĖʺːʵʸ ëÀĚ ĀĆġ ÌÙÙĀ ĖÙÀÎëÙÓ Ìĥġ ÿĆġĆĖ ĚēÙÙÓ íĚ ÌÙúĆĲ sĖʸːʷʽˋ +vW˗fEE ĚíçĀÀú
çíıÙĀː 

 

sĖʸːʸʷ 

ZÀÌÙú 8ÿÙĖçÙĀÎĴ ĚġĆē æĥĀÎġíĆĀ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʸʸʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
ʴ̔ 8ÿÙĖçÙĀÎĴ ĚġĆē íĚ ıÀúíÓˋ ĚÙĖıĆ ÓĖíıÙĖ Ĳíúú ÌÙ æĆĖÎÙÓ ġĆ z¢fs ÀĀÓ ÀúÀĖÿ ĆÎÎĥĖĚː 
ʵ̔ 8ÿÙĖçÙĀÎĴ ĚġĆē íĚ íĀıÀúíÓˋ ĚÙĖıĆ ÓĖíıÙĖ Ĳíúú ĀĆġ ÌÙ æĆĖÎÙÓ ġĆ z¢fsː 

 

 

 

ʷː ʶːʺȍ-úÀĚĚ ʹȎ8ĳġÙĀĚíĆĀ ĚÙġġíĀçĚ 

sĖʹːʴʴ 

ZÀÌÙú 
ʶĀÓēĥúĚÙ ÎĆĥĀġ ēÙĖ

ĖÙıĆúĥġíĆĀ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʼʷʼʼʺʴʼ ¦Āíġ s 2ÙæÀĥúġ ʵʴʴʴʴ MĀÓÙĳ ʶʹʴʴë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

¢Ć ĚÙġ ÎĆÿÿÀĀÓ ēĥúĚÙ ÎĆĥĀġ ēÙĖ ĖÙıĆúĥġíĆĀ æĆĖ ĚÙÎĆĀÓ ÿĆġĆĖː 

zĲíġÎë Ĳíġë sĖʴːʴʼ ÌĴ ĥĚíĀç M˖f íĀġÙĖæÀÎÙ æĖÙĕĥÙĀÎĴÓíıíÓÙĖ˖ÿĥúġíēúíÙĖ ĚĲíġÎëíĀç íĀēĥġ ĚíçĀÀú 2M²ʵ 

ʵµːëÙĀ sĖʹːʴʴŬ ʴ ˊ _ĆġĆĖ ĖÙıĆúĥġíĆĀ ̠ sĥúĚÙ ÎĆĥĀġ íĀēĥġ ˖ sĖʹːʴʴ 

ʶːµëÙĀ sĖʹːʴʴ ̠ʴˊ ÎġĥÀú ēĆĚíġíĆĀ ēĥúĚÙ ÎĆĥĀġ íĚ úíÿíġÙÓ ÌĴ sĖʹːʴʵ ÀĀÓ sĖʹːʴʶ 

 

sĖʹːʴʵ 

ZÀÌÙú 

ʶĀÓ-ĆÿÿÀĀÓ æĖÙĕĥÙĀÎĴ

ÓíıíÓÙĖ˖ÿĥúġíēúíÙĖ

ĀĥÿÙĖÀġĆĖ 

_ĆÓÙ       F 

vÀĀçÙ ʴ1̤073741824 ¦Āíġ  l 2ÙæÀĥúġ  ɻ MĀÓÙĳ ʶʹʴʵë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 ¢Ć ĚÙġ ġëÙ ĀĥÿÙĖÀġĆĖ Ćæ ÎĆÿÿÀĀÓ ēĥúĚÙ íĀēĥġ æĖÙĕĥÙĀÎĴ ÓíıíÓÙĖ˖ÿĥúġíēúíÙĖː 

 

sĖʹːʴʶ 

ZÀÌÙú 
ʶĀÓ-ĆÿÿÀĀÓ æĖÙĕĥÙĀÎĴ

ÓíıíÓÙĖ˖ÿĥúġíēúíÙĖ ÓÙĀĆÿíĀÀġĆĖ 
_ĆÓÙ       F 

vÀĀçÙ ʴ1̤073741824 ¦Āíġ  l 2ÙæÀĥúġ  ɻ MĀÓÙĳ ʶʹʴʶë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 ¢Ć ĚÙġ ġëÙ ÓÙĀĆÿíĀÀġĆĖ Ćæ ÎĆÿÿÀĀÓ ēĥúĚÙ íĀēĥġ æĖÙĕĥÙĀÎĴ ÓíıíÓÙĖ˖ÿĥúġíēúíÙĖː 
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sĖʹːʴʸ 

ZÀÌÙú 
2ĖíıÙĖ ēĖĆëíÌíġíĆĀ íĀēĥġ

ĚÙġġíĀçĚ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʶ ¦Āíġ  ˞
2ÙæÀĥú

ġ 
 ɹ MĀÓÙĳ ʶʹʴʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ÓĖíıÙĖ ēĖĆëíÌíġíĆĀ íĀēĥġ ˜sf¢˖`f¢˝ˊ Mæ ĚÙġ ġĆ ʵˋ ĀĆ ÙææÙÎġ ĆĀ ëĆÿíĀç ÿĆÓÙː 

zÙġ ıÀúĥÙ 8ĳēúÀĀÀġíĆĀ 

 ɹ sf¢Ą sĆĚíġíıÙ ÓíĖÙÎġíĆĀ ÓĖíıÙēĖĆëíÌíġÙÓ 

`f¢Ą Negative direction drive prohibited  

 ɻ sf¢ ÀĀÓ `f¢ íĀıÀúíÓ 

 ʁ ĀĴ ĚíĀçúÙ ĚíÓÙÓ íĀēĥġ æĖĆÿ sf¢ ĆĖ `f¢ ÿíçëġ ÎÀĥĚÙ 8Ėʶʺʴ 

MĀ ëĆÿíĀç ÿĆÓÙˋ sf¢˖`f¢ íĀıÀúíÓˋ ēúÙÀĚÙ ĚÙġ ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʹʴʵʶˡɹ ʸ Ìíġʴ̠ʵ 

 

sĖʹːʴʺ 

ZÀÌÙú zÙĖıĆĆlææ ÿĆÓÙ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʹ ¦Āíġ  ˞ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʹʴʺë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

¢Ć ĚÙġ ĚÙĖıĆ ÓĖíıÙĖ ÓíĚÀÌúÙ ÿĆÓÙ ÀĀÓ ĚġÀġĥĚː 

zÙġ ıÀúĥÙ 
8ĳēúÀĀÀġíĆĀ 

Mode Status 

 ɹ zÙĖıĆ ÌĖÀ÷íĀç 2ĴĀÀÿíÎ ÌĖÀ÷íĀç 

 ɻ EĖÙÙ ĚġĆēēíĀç 2ĴĀÀÿíÎ ÌĖÀ÷íĀç 

 ʁ 2ĴĀÀÿíÎ ÌĖÀ÷íĀç 2ĴĀÀÿíÎ ÌĖÀ÷íĀç 

 ̫ zÙĖıĆ ÌĖÀ÷íĀç EĖÙÙĖlĥĀ 

 y EĖÙÙ ĚġĆēēíĀç EĖÙÙĖlĥĀ 

 ́ 2ĴĀÀÿíÎ ÌĖÀ÷íĀç EĖÙÙĖlĥĀ 
 

 

sĖʹːʴʽ 

ZÀÌÙú _ÀíĀ ēĆĲÙĖĆlææ ÓÙġÙÎġíĆĀ ġíÿÙ _ĆÓÙ       F 

vÀĀçÙ ʹʴ̤ʶʴʴʴ ¦Āíġ ÿĚ 2ÙæÀĥúġ ʹ ɹ MĀÓÙĳ ʶʹʴʽë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ ÓĥĖÀġíĆĀ ġíÿÙ æĆĖ ÓÙġÙÎġíĆĀ Ćæ ÿÀíĀ ēĆĲÙĖĆlææ ĆĖ úĆĲ ıĆúġÀçÙ ĚĥēēúĴː 
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sĖʹːʵʵ 

ZÀÌÙú zÙĖıĆ ÌĖÀ÷íĀç ġĆĖĕĥÙ ĚÙġġíĀç _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʹʴʴ ¦Āíġ  ̧
2ÙæÀĥú

ġ 
 ɹ MĀÓÙĳ ʶʹʵʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ġĆĖĕĥÙ úíÿíġ æĆĖ ĚÙĖıĆ ÌĖÀ÷íĀç ÿĆÓÙː 

Mæ sĖʹːʵʵ ̠ ʴˋ ĥĚÙ ġĆĖĕĥÙ úíÿíġ ÀĚ ĥĀÓÙĖ ĀĆĖÿÀú ĚíġĥÀġíĆĀː 

+ÙġĲÙÙĀ ÿÀĳː ġĆĖĕĥÙ ʺʴʻʶ ÀĀÓ sĖʹːʵʵˋ ÀÎġĥÀú ġĆĖĕĥÙ úíÿíġ Ĳíúú ġÀ÷Ù ĚÿÀúúÙĖ ıÀúĥÙː 

 

sĖʹːʵʶ 

ZÀÌÙú 
fıÙĖúĆÀÓ úÙıÙú

ĚÙġġíĀç 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵʵʹ ¦Āíġ  ̧ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʹʵʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

Mæ sĖʹːʵʶ ̠ ʴˋ ĆıÙĖúĆÀÓ úÙıÙú ̠ ʵʵʹ̧ 
¦ĚÙ ĆĀúĴ ĲëÙĀ ĆıÙĖúĆÀÓ úÙıÙú ÓÙçĖÀÓÀġíĆĀ íĚ ĀÙÙÓÙÓː 

 

sĖʹːʵʴ 

ZÀÌÙú 
zÙĖıĆĆlææ ÓĥÙ ġĆ

ÀúÀĖÿ ÿĆÓÙ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʶ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʹʵʴë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

 

 

 

 

 

 

 

 

¢Ć ĚÙġ ĚÙĖıĆ ÓĖíıÙĖ ÓíĚÀÌúÙÿĆÓÙ ÀĀÓ ĚġÀġĥĚ íæ ÀúÀĖÿ íĚ ġĖíççÙĖÙÓː 
úÀĖÿ ġĴēÙ ʶˊ 

zÙġ ıÀúĥÙ 
8ĳēúÀĀÀġíĆĀ 

Mode Status 

 ɹ zÙĖıĆ ÌĖÀ÷íĀç 2ĴĀÀÿíÎ ÌĖÀ÷íĀç 

 ɻ EĖÙÙ ĚġĆēēíĀç 2ĴĀÀÿíÎ ÌĖÀ÷íĀç 

 ʁ 2ĴĀÀÿíÎ ÌĖÀ÷íĀç 2ĴĀÀÿíÎ ÌĖÀ÷íĀç 

 ̫ zÙĖıĆ ÌĖÀ÷íĀç EĖÙÙĖlĥĀ 

 y EĖÙÙ ĚġĆēēíĀç EĖÙÙĖlĥĀ 

 ́ 2ĴĀÀÿíÎÌĖÀ÷íĀç EĖÙÙĖlĥĀ 

úÀĖÿ ġĴēÙ ʵˊ 

zÙġ ıÀúĥÙ 
8ĳēúÀĀÀġíĆĀ 

Mode Status 

 ɹ

2ĴĀÀÿíÎ ÌĖÀ÷íĀç 2ĴĀÀÿíÎ ÌĖÀ÷íĀç  ɻ

 ʁ

 ̫ zÙĖıĆ ÌĖÀ÷íĀç EĖÙÙĖlĥĀ 

 y EĖÙÙ ĚġĆēēíĀç EĖÙÙĖlĥĀ 

 ́ 2ĴĀÀÿíÎ ÌĖÀ÷íĀç EĖÙÙĖlĥĀ 
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sĖʹːʵʷ 

ZÀÌÙú fıÙĖĚēÙÙÓ úÙıÙú ĚÙġġíĀçĚ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ vs_ 
2ÙæÀĥú

ġ 
 ɹ MĀÓÙĳ ʶʹʵʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

Mæ ÿĆġĆĖ ĚēÙÙÓ ÙĳÎÙÙÓĚ sĖʹːʵʷˋ 8Ėʵ ʴ ÿíçëġ ĆÎÎĥĖː 

µëÙĀ sĖʹːʵʷ ̠ ʴˋ ĆıÙĖĚēÙÙÓ úÙıÙú ̠ ÿÀĳː ÿĆġĆĖ ĚēÙÙÓ ĳ ʵːʶ 

 

sĖʹːʵʹ 

ZÀÌÙú M˖f ÓíçíġÀú æíúġÙĖ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʶʹʹ ¦Āíġ ʴːʵÿĚ 
2ÙæÀĥú

ġ 
ʵ ɹ MĀÓÙĳ ʶʹʵʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 
2íçíġÀú æíúġÙĖíĀç Ćæ M˖f íĀēĥġː fıÙĖúĴ úÀĖçÙ ıÀúĥÙ ĚÙġ Ĳíúú ÎÀĥĚÙ ÎĆĀġĖĆú ÓÙúÀĴː 

 

sĖʹːʵʻ 

ZÀÌÙú 
-ĆĥĀġÙĖ ÎúÙÀĖíĀç íĀēĥġ

ÿĆÓÙ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʸ ¦Āíġ  l
2ÙæÀĥú

ġ 
 ̫ MĀÓÙĳ ʶʹʵʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

To set the clearing conditions for deviation counter clearing input signal.  

zÙġ ıÀúĥÙ -ĆĀÓíġíĆĀ 

ʴ˖ʶ˖ʸ MĀıÀúíÓ 

 ɻ úĲÀĴĚ ÎúÙÀĖ 

 ̫ -úÙÀĖ ĆĀúĴ ĆĀÎÙ 
 

 

sĖʹːʶʴ 

ZÀÌÙú sĆĚíġíĆĀ ĥĀíġ ĚÙġġíĀçĚ _ĆÓÙ ss   K_ -zs   

vÀĀçÙ ʴ̤ʶ ¦Āíġ  ˞ 2ÙæÀĥúġ  ʁ MĀÓÙĳ ʶʹʶʴë 

ÎġíıÀġíĆĀ 2íĚÀÌúÙ 

 

 
zÙġ ıÀúĥÙ ¦Āíġ 

 ɹ 8ĀÎĆÓÙĖ ĥĀíġ 
 ɻ -ĆÿÿÀĀÓ ĥĀíġ 
 ʁ ʴːʴʴʴʵĖÙı 

-ĆÿÿÀĀÓ ĥĀíġˊ sĥúĚÙ æĖĆÿ ëĆĚġ 

8ĀÎĆÓÙĖ ĥĀíġˊ sĥúĚÙ æĖĆÿ ÙĀÎĆÓÙĖ 

sĖʹːʶʴ ĆĀúĴ ÎëÀĀçÙĚ ġëÙ ĥĀíġ ĥĚÙ ĆĀ ëĆĚġ ġĖÀÎíĀç æĥĀÎġíĆĀˋ ëÀĚ ĀĆ ĖÙúÀġíĆĀ Ĳíġë ÀĀĴ ēĆĚíġíĆĀ

ĖÙúÀġÙÓ ēÀĖÀÿÙġÙĖĚː 

 

sĖʹːʶʵ 

ZÀÌÙú ¢ĆĖĕĥÙ úíÿíġ ĚÙúÙÎġíĆĀ _ĆÓÙ ss   K_ -zs   

vÀĀçÙ ʴ̤ʶ ¦Āíġ  ˞ 2ÙæÀĥúġ  ʁ MĀÓÙĳ ʶʹʶʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 
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zÙġ ıÀúĥÙ sĆĚíġíıÙ úíÿíġ

ıÀúĥÙ 

`ÙçÀġíıÙ úíÿíġ ıÀúĥÙ 

 ɹ sĖʴːʵʷ sĖʴːʵʷ 

 ɻ sĖʴːʵʷ sĖʹːʶʶ 

 ʁ ʺʴ8ʴ ʺʴ8ʵ 

+ÙġĲÙÙĀ ÿÀĳː ġĆĖĕĥÙ ʺʴʻʶ ÀĀÓ sĖʹːʶʵˋ ÀÎġĥÀú ġĆĖĕĥÙ úíÿíġ Ĳíúú ġÀ÷Ù ĚÿÀúúÙĖ ıÀúĥÙː 

 

sĖʹːʶʶ 

ZÀÌÙú ʶĀÓġĆĖĕĥÙ úíÿíġ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʹʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ ʷʴʴ MĀÓÙĳ ʶʹʶʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
ZíÿíġÙÓ ÌĴ ÿĆġĆĖ ÿÀĳː ġĆĖĕĥÙː 

+ÙġĲÙÙĀ ÿÀĳː ġĆĖĕĥÙ ʺʴʻʶ ÀĀÓ sĖʹːʶʶˋ ÀÎġĥÀú ġĆĖĕĥÙ úíÿíġ Ĳíúú ġÀ÷Ù ĚÿÀúúÙĖ ıÀúĥÙː 

 

sĖʹːʶʷ 

ZÀÌÙú 
sĆĚíġíıÙ ġĆĖĕĥÙ ĲÀĖĀíĀç

ġëĖÙĚëĆúÓ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʹʶʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
Mæ sĖʹːʶʷ ̠ ʴˋ ġëĖÙĚëĆúÓ ıÀúĥÙ ̠ ʽʹ̧ 

Mæ ġĆĖĕĥÙ úÀĖçÙĖ ġëÀĀ ĖÀġÙÓ ġĆĖĕĥÙˋ ġëÙĀ Ćĥġēĥġ ̠ ¢ĆĖĕĥÙ ÎĆÿÿÀĀÓ úíÿíġ 

 

sĖʹːʶʸ 

ZÀÌÙú 
`ÙçÀġíıÙ ġĆĖĕĥÙ ĲÀĖĀíĀç

ġëĖÙĚëĆúÓ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʹʶʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
Mæ sĖʹːʶʸ ̠ ʴˋ ġëĖÙĚëĆúÓ ıÀúĥÙ ̠ ʽʹ̧ 

Mæ ġĆĖĕĥÙ ĚÿÀúúÙĖ ġëÀĀ ĖÀġÙÓ ġĆĖĕĥÙˋ ġëÙĀ Ćĥġēĥġ ̠ ¢ĆĖĕĥÙ ÎĆÿÿÀĀÓ úíÿíġ 

 

sĖʹːʶʼ 

ZÀÌÙú Z82 íĀíġíÀú ĚġÀġĥĚ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʸʶ ¦Āíġ  ˞ 2ÙæÀĥúġ ʷ y MĀÓÙĳ ʶʹʶʼë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 ¢Ć ĚÙġ ÎĆĀġÙĀġ ÓíĚēúÀĴ ĆĀ æĖĆĀġ ēÀĀÙú Ćæ ġëÙ ĚÙĖıĆ ÓĖíıÙĖ Àġ ĚÙĖıĆ ÓĖíıÙĖ ēĆĲÙĖ ĆĀː 
zÙġ
ıÀúĥÙ 

-ĆĀġÙĀġ 
zÙġ
ıÀúĥÙ 

-ĆĀġÙĀġ 
zÙġ
ıÀúĥÙ 

-ĆĀġÙĀġ 

 ɹ
sĆĚíġíĆĀ ÎĆÿÿÀĀÓ
ÓÙıíÀġíĆĀ ʵ ́ fıÙĖúĆÀÓ ĖÀġÙ ʷ ɹ

`Ćː Ćæ ÙĀÎĆÓÙĖ
ÎĆÿÿĥĀíÎÀġíĆĀ
ÙĖĖĆĖ 

 ɻ _ĆġĆĖ ĚēÙÙÓ ʵ ̋ MĀÙĖġíÀĖÀġíĆ ʷ ɻ
ÎÎĥÿĥúÀġÙÓ
ĆēÙĖÀġíĆĀ ġíÿÙ 

 ʁ
sĆĚíġíĆĀ ÎĆÿÿÀĀÓ
ıÙúĆÎíġĴ ʵ ̒ `Ć ĖĆġÀġíĆĀ ÎÀĥĚÙ ʷ ʁ

ĥġĆÿÀġíÎ ÿĆġĆĖ
íÓÙĀġíæíÎÀġíĆĀ 

 ̫
²ÙúĆÎíġĴ ÎĆĀġĖĆú
ÎĆÿÿÀĀÓ ʵ ̓

`Ćː Ćæ ÎëÀĀçÙĚ íĀ
M˖f ĚíçĀÀúĚ ʷ ̫ 2ĖíıÙĖ ġÙÿēÙĖÀġĥĖÙ 
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 y
ÎġĥÀú æÙÙÓÌÀÎ÷
ġĆĖĕĥÙ ʵ ̔

`ĥÿÌÙĖ Ćæ ĆıÙĖ
ÎĥĖĖÙĀġĚíçĀÀúĚ ʷ y zÙĖıĆ ĚġÀġĥĚ 

 ́
zĥÿ Ćæ æÙÙÓÌÀÎ÷
ēĥúĚÙ ʶ ɹ

ÌĚĆúĥġÙ ÙĀÎĆÓÙĖ
ÓÀġÀ ʷ ́  ̟

 ̋
zĥÿ Ćæ ÎĆÿÿÀĀÓ
ēĥúĚÙ ʶ ɻ

zíĀçúÙ ġĥĖĀ
ēĆĚíġíĆĀ ʷ ̋ zĴĀÎëĖĆĀĆĥĚ ēÙĖíĆÓ 

 ̒
_Àĳíÿĥÿ ġĆĖĕĥÙ
ÓĥĖíĀç ÿĆġíĆĀ ʶ ʁ _ĥúġíġĥĖĀ ēĆĚíġíĆĀ ʷ ̒

`Ćː Ćæ ĚĴĀÎëĖĆĀĆĥĚ

úĆĚĚ 

 ̓  ̟ ʶ ̫
-ĆÿÿĥĀíÎÀġíĆĀ
ÀĳíĚÀÓÓĖÙĚĚ ʷ ̓ zĴĀÎëĖĆĀĆĥĚ ġĴēÙ 

 ̔ -ĆĀġĖĆú ÿĆÓÙ ʶ y
8ĀÎĆÓÙĖ ēĆĚíġíĆĀ
ÓÙıíÀġíĆĀ ʷ ̔

µëÙġëÙĖ 2- íĚ

ĖĥĀĀíĀç ĆĖ ĀĆġ 

ʵ ɹ M˖f ĚíçĀÀú ĚġÀġĥĚ ʶ ́
_ĆġĆĖ ÙúÙÎġĖíÎÀú
ÀĀçúÙ ʸ ɹ

ÎÎÙúÙĖÀġíĆĀ˖2ÙÎÙúÙĖ

ÀġíĆĀ ĚġÀġĥĚ 

ʵʵ  ̟ ʶ ̋
_ĆġĆĖ ÿÙÎëÀĀíÎÀú
ĀçúÙ ʸ ɻ

zĥÌlíĀÓÙĳ Ćæ f2

íĀÓÙĳ 

ʵ ʁ
8ĖĖĆĖ ÎÀĥĚÙ ÀĀÓ
ëíĚġĆĖĴ ĖÙÎĆĖÓ ʶ ̒ ²ĆúġÀçÙ ÀÎĖĆĚĚ s` ʸ ʁ

²ÀúĥÙ Ćæ ĚĥÌílĀÓÙĳ Ćæ

f2 íĀÓÙĳ 

ʵ ̫ úÀĖÿ ÎĆÓÙ ʶ ̓ zĆæġĲÀĖÙ ıÙĖĚíĆĀ   

ʵ y
vÙçÙĀÙĖÀġíıÙ úĆÀÓ
ĖÀġÙ ʶ ̔  ̟   

 

 

sĖʹːʷʶ 

ZÀÌÙú 
_Àĳː ÎĆÿÿÀĀÓ ēĥúĚÙ íĀēĥġ

æĖÙĕĥÙĀÎĴ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʸʴʴʴ ¦Āíġ ÷Kĸ 
2ÙæÀĥú

ġ 
 ɹ MĀÓÙĳ ʶʹʷʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
MæÎĆÿÿÀĀÓ ēĥúĚÙ íĀēĥġ æĖÙĕĥÙĀÎĴ ÙĳÎÙÙÓĚ sĖʹːʷʶˋ 8Ėʵ+ʴ ÿíçëġ ĆÎÎĥĖː 

2ÙæÀĥúġ ̠ ʴˋ ʹʹʴ÷Kĸ 

 

sĖʹːʷʹ 

ZÀÌÙú EĖĆĀġ ēÀĀÙú úĆÎ÷ ĚÙġġíĀç _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʹʷʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

ZĆÎ÷ĆēÙĖÀġíĆĀ ĆĀ ġëÙ æĖĆĀġ ēÀĀÙúː 

zÙġ ıÀúĥÙ 8ĳēúÀĀÀġíĆĀ 

 ɹ `Ć úíÿíġ ĆĀ ġëÙ æĖĆĀġ ēÀĀÙú ĆēÙĖÀġíĆĀ 

 ɻ ZĆÎ÷ ĆēÙĖÀġíĆĀ ĆĀ ġëÙ æĖĆĀġ ēÀĀÙú 
 

 

sĖʹːʷʻ 

ZÀÌÙú 
¢ĆĖĕĥÙ úíÿíġ ÓĥĖÀġíĆĀ ÓĥĖíĀç

íĀíġíÀúíĸÀġíĆĀ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʹʴʴʴ ¦Āíġ ÿĚ 
2ÙæÀĥú

ġ 
ʹʴʴ MĀÓÙĳ ʶʹʷʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ ġíÿÙ ġëĖÙĚëĆúÓ æĆĖ Ćĥġēĥġ ġĆĖĕĥÙ ġĆ ĖÙÀÎë úíÿíġ ĥĀÓÙĖ ġĆĖĕĥÙ íĀíġíÀúíĸÀġíĆĀ ÿĆÓÙː 
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fĀúĴ ÀēēúíÎÀÌúÙ æĆĖ ġĆĖĕĥÙ íĀíġíÀúíĸÀġíĆĀ ÿÙġëĆÓˡ̋ ġĆˡɻ 

¦ĀÓÙĖ ġĆĖĕĥÙ íĀíġíÀúíĸÀġíĆĀ ÿĆÓÙˋ ÿĆġĆĖ ġĆĖĕĥÙ ĖÙÀÎëÙÓ sĖʹːʷʽ ÀĀÓ ġëÙ ÓĥĖÀġíĆĀ ĖÙÀÎëÙĚ sĖʹːʷʻ

ÌÙæĆĖÙ ÿĆıíĀç íĀġĆ ĀÙĳġ ĚġÙēː 

 

sĖʹːʷʽ 

ZÀÌÙú ʷĖÓġĆĖĕĥÙ úíÿíġ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʹʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ ʼ ɹ MĀÓÙĳ ʶʹʷʽë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
¢Ć ĚÙġ ġĆĖĕĥÙúíÿíġ ÓĥĖíĀç ġĆĖĕĥÙ íĀíġíÀúíĸÀġíĆĀ 

+ÙġĲÙÙĀ ÿÀĳː ġĆĖĕĥÙ ʺʴʻʶ ÀĀÓ sĖʹːʶʶˋ ÀÎġĥÀú ġĆĖĕĥÙ úíÿíġ Ĳíúú ġÀ÷Ù ĚÿÀúúÙĖ ıÀúĥÙː 

 

sĖʹːʸʴ 

ZÀÌÙú 2ʸʵ ĚÙġ ıÀúĥÙ _ĆÓÙ       F 

vÀĀçÙ ʴĳʴ̤ʴĳEEEEE ¦Āíġ  ̧ 2ÙæÀĥúġ ʴ¶ʷʴ- MĀÓÙĳ ʶʹʸʴë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
zÙġ ĆÌöÙÎġ ĲĆĖÓÿĆĀíġĆĖÙÓ ÌĴ 2ʸʵˋ íĀÓÙĳ ˜úÙæġ ʸ ÌíġĚ˝ ̝ ĚĥÌílĀÓÙĳ ˜Ėíçëġ ʵ Ìíġ˝ˋ íæ ÿĆĀíġĆĖíĀç

ʴĳʺʴʽʶˡɹ ʵˋ ĚÙġ sĖʹːʸʴ ġĆ ʴĳʺʴʽʶʵː 

ʷː ʶːʻȍ-úÀĚĚ ʺȎfġëÙĖ ĚÙġġíĀçĚ 

sĖʺːʴʵ 

ZÀÌÙú 
8ĀÎĆÓÙĖ ĸÙĖĆ ēĆĚíġíĆĀ

ÎĆÿēÙĀĚÀġíĆĀ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʺʴ ¦Āíġ  ̰ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʺʴʵë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 ĀçúÙ Ćæ ġëÙ ÙĀÎĆÓÙĖ ÀæġÙĖ ĸÙĖĆ ēĆĚíġíĆĀ ÎÀúíÌĖÀġíĆĀ 

 

sĖʺːʴʸ 

ZÀÌÙú 
VfG ġĖíÀú ĖĥĀ ıÙúĆÎíġĴ

ÎĆÿÿÀĀÓ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ Ė˖ÿíĀ 2ÙæÀĥúġ ʸʴʴ MĀÓÙĳ ʶʺʴʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ ıÙúĆÎíġĴ æĆĖ VfG ġĖíÀú ĖĥĀÎĆÿÿÀĀÓː 

  



 

99 
 

sĖʺːʴʹ 

ZÀÌÙú sĆĚíġíĆĀ ʷĖÓçÀíĀ ıÀúíÓ ġíÿÙ _ĆÓÙ PP   HM 
CS

P 
  

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ ʴːʵÿĚ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʺʴʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
¢Ć ĚÙġ ġíÿÙ æĆĖ ʷĖÓçÀíĀ ġĆ ÌÙ ıÀúíÓ 
µëÙĀ ĀĆġ íĀ ĥĚÙˋ ĚÙġ sĖʺːʴʹ̠ʴˋ sĖʺːʴʺ̠ʵʴʴ 

sĖʺːʴʺ 

ZÀÌÙú 
sĆĚíġíĆĀ ʷĖÓ çÀíĀ ĚÎÀúÙ

æÀÎġĆĖ 
_ĆÓÙ PP   HM 

CS

P 
  

vÀĀçÙ ʴ̤ʵʴʴʴ ¦Āíġ ʵʴʴ̧ 2ÙæÀĥúġ ʵʴʴ MĀÓÙĳ ʶʺʴʺë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

zÙġ ĥē ġëÙ ʷĖÓçÀíĀ ÌĴ ÿĥúġíēúĴíĀç æÀÎġĆĖ Ćæ ġëÙ ʵĚġçÀíĀ 

ʷĖÓçÀíĀ̠ ʵĚġçÀíĀ ˆ sĖʺːʴʺ˖ʵʴʴ 

fĀúĴ ÙææÙÎġíıÙ ĥĀÓÙĖ ēĆĚíġíĆĀ ÎĆĀġĖĆú ÿĆÓÙˋ ĚÙġ sĖʺːʴʹŬʴˋ ʷĖÓçÀíĀ æĥĀÎġíĆĀ ÀÎġíıÀġÙÓˋ ĚÙġ ʷĖÓçÀíĀ

ıÀúĥÙ íĀ sĖʺːʴʺː µëÙĀ ʶĀÓçÀíĀ ĚĲíġÎëÙĚ ġĆ ʵĚġçÀíĀˋ Ĳíúú çĆ ġëĖĆĥçë ʷĖÓˋ ĚĲíġÎëíĀç ġíÿÙ ıÀúĥÙ ĚÙġ íĀ

sĖʵːʵʽː 

ÌĆıÙ ÓíÀçĖÀÿ íĚ íúúĥĚġĖÀġÙÓ ĥĚíĀç sĖʵːʵʹ ̠ ʻː 

 

sĖʺːʴʻ 

ZÀÌÙú ¢ĆĖĕĥÙ ÎĆÿÿÀĀÓ ÀÓÓíġíĆĀÀú

ıÀúĥÙ 

_ĆÓÙ       E 

vÀĀçÙ ˡɻ ʴʴ̤ʵʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʺʴʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ ġĆĖĕĥÙ æĆĖĲÀĖÓ æÙÙÓ ÀÓÓíġíĆĀÀú ıÀúĥÙ Ćæ ıÙĖġíÎÀú ÀĳíĚː 

ēēúíÎÀÌúÙ æĆĖ úĆÀÓÙÓ ıÙĖġíÎÀú ÀĳíĚˋ ÎĆÿēÙĀĚÀġÙ ÎĆĀĚġÀĀġ ġĆĖĕĥÙː 

ēēúíÎÀġíĆĀˊ µëÙĀ úĆÀÓ ÿĆıÙ ÀúĆĀç ıÙĖġíÎÀú ÀĳíĚˋ ēíÎ÷ ÀĀĴ ēĆíĀġ æĖĆÿ ġëÙ ĲëĆúÙ ÿĆġíĆĀ ÀĀÓ ĚġĆē

ġëÙ úĆÀÓ Àġ ġëÀġ ēÀĖġíÎĥúÀĖ ēĆíĀġĲíġë ÿĆġĆĖ ÙĀÀÌúÙÓ Ìĥġ ĀĆġ ĖĆġÀġíĀçː vÙÎĆĖÓ Ćĥġēĥġ ġĆĖĕĥÙ ıÀúĥÙ

æĖĆÿ Óʴʸˋ ĥĚÙ ġëÀġ ıÀúĥÙ ÀĚ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ ÀÓÓíġíĆĀÀú ıÀúĥÙ ˜ÎĆÿēÙĀĚÀġíĆĀ ıÀúĥÙ˝ 

sĖʺːʴʼ 

ZÀÌÙú sĆĚíġíıÙ ÓíĖÙÎġíĆĀ ġĆĖĕĥÙ

ÎĆÿēÙĀĚÀġíĆĀ ıÀúĥÙ 

_ĆÓÙ       E 

vÀĀçÙ ˡɻ ʴʴ̤ʵʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʺʴʼë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

Position command velocity 
(RPM)

2nd gain

Pr1.05~Pr1.09

3rd gain 1st gain

Pr1.00~Pr1.04

Position loop gain = Pr1.00 x Pr6.06/100
Velocity loop gain = Pr1.01 x Pr6.06/100

Velocity loop integral time constant̆Velocity detection filter̆Torque filter 

time constant still uses 1st gain

Effective time
Pr6.05 x 0.1ms
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sĖʺːʴʽ 

ZÀÌÙú `ÙçÀġíıÙ ÓíĖÙÎġíĆĀ ġĆĖĕĥÙ

ÎĆÿēÙĀĚÀġíĆĀ ıÀúĥÙ 

_ĆÓÙ       E 

vÀĀçÙ ˡɻ ʴʴ̤ʵʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʺʴʽë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĖÙÓĥÎÙ ġëÙ ÙææÙÎġ Ćæ ÿÙÎëÀĀíÎÀú æĖíÎġíĆĀ íĀ ġëÙ ÿĆıÙÿÙĀġ˜Ě˝ Ćæ ġëÙ ÀĳíĚː -ĆÿēÙĀĚÀġíĆĀ ıÀúĥÙĚ

ÎÀĀ ÌÙ ĚÙġ ÀÎÎĆĖÓíĀç ġĆ ĀÙÙÓĚ æĆĖ ÌĆġë ĖĆġÀġíĆĀÀú ÓíĖÙÎġíĆĀĚː 

 

ēēúíÎÀġíĆĀĚˊ 

ʵː µëÙĀ ÿĆġĆĖ íĚ Àġ ÎĆĀĚġÀĀġ ĚēÙÙÓˋ Óʴʸ Ĳíúú ÓÙúíıÙĖ ġĆĖĕĥÙ ıÀúĥÙĚː 

¢ĆĖĕĥÙ ıÀúĥÙíĀ ēĆĚíġíıÙ ÓíĖÙÎġíĆĀ ̠ ¢ʵ˕ 

¢ĆĖĕĥÙ ıÀúĥÙ íĀ ĀÙçÀġíıÙ ÓíĖÙÎġíĆĀ ̠ ¢ʶ 

 

sĖʺːʴʼ˖sĖʺːʴʽ ̠ ¢æ̠  

 

 

sĖʺːʵʵ 

ZÀÌÙú -ĥĖĖÙĀġ ĖÙĚēĆĀĚÙ ĚÙġġíĀçĚ _ĆÓÙ       F 

vÀĀçÙ ʹʴ̤ʵʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ ʵʴʴ MĀÓÙĳ ʶʺʵʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ ÓĖíıÙĖ ÎĥĖĖÙĀġ úĆĆē ĖÙúÀġÙÓÙææÙÎġíıÙ ıÀúĥÙ ĖÀġíĆ 

 

sĖʺːʵʸ 

ZÀÌÙú 
_Àĳː ġíÿÙ ġĆ ĚġĆē ÀæġÙĖ

ÓíĚÀÌúíĀç 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʴʴʴ ¦Āíġ ÿĚ 2ÙæÀĥúġ ʹʴʴ MĀÓÙĳ ʶʺʵʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ġëÙ ÿÀĳː ġíÿÙ ÀúúĆĲÙÓ æĆĖ ġëÙ ÀĳíĚ ġĆ ĚġĆē ĆĀ ÙÿÙĖçÙĀÎĴ ĚġĆē ĆĖ ĀĆĖÿÀú ÀĳíĚ ÓíĚÀÌúíĀçː 
æġÙĖ ÓíĚÀÌúíĀç ÀĳíĚˋ íæ ÿĆġĆĖ ĚēÙÙÓ íĚ Ěġíúú ëíçëÙĖ ġëÀĀ sĖʸːʷʽ Ìĥġ ġëÙ ġíÿÙ ĚÙġ íĀ sĖʺːʵʸ íĚ

ĖÙÀÎëÙÓˋ +vW˗f` çíıÙĀ ÀĀÓ ëĆúÓíĀç ÌĖÀ÷Ù ÀÎġíıÀġÙÓː 
+vW˗f` çíıÙĀ ġíÿÙ íĚ ÓÙġÙĖÿíĀÙÓ ÌĴ sĖʺːʵʸ ĆĖ ĲëÙĀ ÿĆġĆĖ ĚēÙÙÓ çĆÙĚ ÌÙúĆĲ sĖʸːʷʽˋ ĲëíÎëÙıÙĖ
ÎĆÿÙĚ æíĖĚġː 
 
ēēúíÎÀġíĆĀĚˊ 

ʵ æːġÙĖ ÓíĚÀÌúíĀç ÀĳíĚˋ íæ ÿĆġĆĖ ĚēÙÙÓ íĚ Ěġíúú ëíçëÙĖ ġëÀĀ sĖʸːʷʽ Ìĥġ ġëÙ ġíÿÙ ĚÙġ íĀ sĖʺːʵʸ íĚ
ĖÙÀÎëÙÓˋ +vW˗f` çíıÙĀ ÀĀÓ ëĆúÓíĀç ÌĖÀ÷Ù ÀÎġíıÀġÙÓː 
ʶː æġÙĖ ÓíĚÀÌúíĀç ÀĳíĚˋ íæ ÿĆġĆĖ ĚēÙÙÓ íĚ ÀúĖÙÀÓĴ úĆĲÙĖ ġëÀĀ sĖʸːʷʽ Ìĥġ ġëÙ ġíÿÙ ĚÙġ íĀ sĖʺːʵʸ íĚ
ĀĆġ ĴÙġ ĖÙÀÎëÙÓˋ +vW˗f` çíıÙĀ ÀĀÓ ëĆúÓíĀç ÌĖÀ÷Ù ÀÎġíıÀġÙÓː 
 
 
 

 

sĖʺːʶʴ 

ZÀÌÙú ¢ĖíÀú ĖĥĀ ÓíĚġÀĀÎÙ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵʶʴʴ ¦Āíġ ʴːʵĖÙı 2ÙæÀĥúġ ʵ ɹ MĀÓÙĳ ʶʺʶʴë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 VfG ˜sĆĚíġíĆĀ ÎĆĀġĖĆú˝ ˊ 2íĚġÀĀÎÙ ġĖÀıÙú Ćæ ÙÀÎë ÿĆġíĆĀ 
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sĖʺːʶʵ 

ZÀÌÙú ¢ĖíÀú ĖĥĀ ĲÀíġíĀç ġíÿÙ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʴʴʴʴ ¦Āíġ ÿĚ 2ÙæÀĥúġ ʷʴʴ MĀÓÙĳ ʶʺʶʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 VfG ˜sĆĚíġíĆĀ ÎĆĀġĖĆú˝ ˊ µÀíġíĀç ġíÿÙ ÀæġÙĖ ÙÀÎë ÿĆġíĆĀ 

 

sĖʺːʶʶ 

ZÀÌÙú `Ćː Ćæ ġĖíÀú ĖĥĀ ÎĴÎúÙĚ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʶʻʺʻ ¦Āíġ s-z 2ÙæÀĥúġ  ́ MĀÓÙĳ ʶʺʶʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 VfG ˜sĆĚíġíĆĀ ÎĆĀġĖĆú˝ ˊ `Ćː Ćæ ÎĴÎúÙĚ 

 

sĖʺːʶʹ 

ZÀÌÙú ¢ĖíÀú ĖĥĀ ÀÎÎÙúÙĖÀġíĆĀ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ ÿĚ˖˜ʵʴʴʴĖēÿ˝ 2ÙæÀĥúġ ʶʴʴ MĀÓÙĳ ʶʺʶʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ ġëÙ ÀÎÎÙúÙĖÀġíĆĀ˖ÓÙÎÙúÙĖÀġíĆĀ ġíÿÙæĆĖ VfG ÎĆÿÿÀĀÓ ÌÙġĲÙÙĀ ʴ Ėēÿ ġĆ ʵʴʴʴ Ėēÿ 

 

sĖʺːʶʼ 

ZÀÌÙú ²ÙúĆÎíġĴ ĆÌĚÙĖıÙĖ çÀíĀ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʶʻʺʻ ¦Āíġ  ˞ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʺʶʼë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ʴˊ 2ÙæÀĥúġ ĚġÀÌúÙ çÀíĀ˕ _ĆÓíæíÎÀġíĆĀĚ ÀĖÙ ĀĆġ ĖÙÎĆÿÿÙĀÓÙÓː 

 

sĖʺːʶʽ 

ZÀÌÙú 
²ÙúĆÎíġĴ ĆÌĚÙĖıÙĖ

ÌÀĀÓĲíÓġë 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʶʻʺʻ ¦Āíġ ÿĚ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʺʶʽë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ʴˊ 2ÙæÀĥúġ ĚġÀÌúÙÌÀĀÓĲíÓġë˕ _ĆÓíæíÎÀġíĆĀĚ ÀĖÙ ĖÙÎĆÿÿÙĀÓÙÓː 

 

sĖʺːʷʸ 

ZÀÌÙú EĖÀÿÙ ÙĖĖĆĖ ĲíĀÓĆĲ ġíÿÙ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʶʻʺʻ ¦Āíġ ÿĚ 2ÙæÀĥúġ ʵʴʴ MĀÓÙĳ ʶʺʷʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ 8ġëÙĖ- ¢ ÓÀġÀ æĖÀÿÙ ÙĖĖĆĖ ÓÙġÙÎġíĆĀ ĲíĀÓĆĲ ġíÿÙ 

 

sĖʺːʷʹ 

ZÀÌÙú EĖÀÿÙ ÙĖĖĆĖ ĲíĀÓĆĲ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʶʻʺʻ ¦Āíġ  l 2ÙæÀĥúġ ʹ ɹ MĀÓÙĳ ʶʺʷʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ 8ġëÙĖ- ¢ ÓÀġÀ æĖÀÿÙ ÙĖĖĆĖ ÓÙġÙÎġíĆĀ ĲíĀÓĆĲ 
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sĖʺːʹʸ 

ZÀÌÙú 
ÌĚĆúĥġÙ ıÀúĥÙ ĖĆġÀġíĆĀ

ÿĆÓÙ ÓÙĀĆÿíĀÀġĆĖ ĚÙġġíĀç 
_ĆÓÙ ss   K_ 

-z

s 
  

vÀĀçÙ ʴ̤ʷʶʻʺʺ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʺʹʸë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

¢Ć ĚÙġ ÓÙĀĆÿíĀÀġĆĖ Ćæ ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖ íĀ ĖĆġÀġíĆĀÀú ÿĆÓÙː 

µëÙĀ sĖʴːʵʹ ̠ ʶ ÀĀÓ ĥĚÙ íĀ ÎĆÿÌíĀÀġíĆĀ Ĳíġë sĖʺːʹʸˊ 

EÙÙÓÌÀÎ÷ úĆÀÓ ēĆĚíġíĆĀ ʺʴʺʸ̠
54.6PA

63.6PA
ĳ8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ 

 

 

sĖʺːʹʺ 

ZÀÌÙú 
+úĆÎ÷ÙÓ ĖĆġĆĖ ÀúÀĖÿ ġĆĖĕĥÙ

ġëĖÙĚëĆúÓ 
_ĆÓÙ        

vÀĀçÙ ʴ̤ʷʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ ʷʴʴ MĀÓÙĳ ʶʺʹʺë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ġëÙ ġĆĖĕĥÙ ġëĖÙĚëĆúÓ Ćæ ÌúĆÎ÷ÙÓ ĖĆġĆĖ ġĆ ġĖíççÙĖ ÀúÀĖÿː ˜ úÀĖÿ ġĖíççÙĖÙÓ íæ ġĆĖĕĥÙ Ćĥġēĥģ̇

úÀĖçÙĖ ġëÀĀ ġëĖÙĚëĆúÓ ıÀúĥÙ ̪ ĥĀÓÙĖ ʵʴĖēÿ˝ 

Mæ sĖʺːʹʺ ̠ ʴˋ ÌúĆÎ÷ÙÓ ĖĆġĆĖ ÀúÀĖÿ ÓÙÀÎġíıÀġÙÓː ˜¢ëíĚ ÀēēúíÎÀÌúÙ ĆĀúĴ ġĆ ʶʶʴ² - ÓĖíıÙĖĚ˝ 

Mæ ÿĆġĆĖ ĚēÙÙÓíĚ ʵʴĖēÿ ĆĖ ÀÌĆıÙˋ 8Ėʵʴʶ ĲĆĀġ˫ ÌÙ ġĖíççÙĖÙÓː 

 

sĖʺːʹʻ 

ZÀÌÙú 
+úĆÎ÷ÙÓ ĖĆġĆĖ ÀúÀĖÿ ÓÙúÀĴ

ġíÿÙ 
_ĆÓÙ        

vÀĀçÙ ʴ̤ʵʴʴʴ ¦Āíġ ÿĚ 2ÙæÀĥúġ ʸʴʴ MĀÓÙĳ ʶʺʹʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ ÓÙúÀĴ ġíÿÙ æĆĖ ÌúĆÎ÷ÙÓ ĖĆġĆĖ ÀúÀĖÿ ġĆ ġĖíççÙĖ 

 

sĖʺːʹʽ 

ZÀÌÙú 
KĆÿíĀç ÿĆÓÙēĆĚíġíĆĀ

ġëĖÙĚëĆúÓ 
_ĆÓÙ        

vÀĀçÙ ʴ̤ʵʴʴ ¦Āíġ ʴːʴʴʴʴʵĖÙı 2ÙæÀĥúġ  ́ MĀÓÙĳ ʶʺʹʽë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġ ēĆĚíġíĆĀ ġëĖÙĚëĆúÓ æĆĖ ëĆÿíĀç ÿĆÓÙː 

 

sĖʺːʺʵ 

ZÀÌÙú » ĚíçĀÀú ëĆúÓíĀç ġíÿÙ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵʴʴ ¦Āíġ ÿĚ 2ÙæÀĥúġ ʵ ɹ MĀÓÙĳ ʶʺʺʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ġëÙ ëĆúÓíĀç ġíÿÙ æĆĖ » ĚíçĀÀú ġĆ ÿÀíĀġÀíĀ ÀÎġíıÙ ëíçë 

ēēúíÎÀġíĆĀˊ 

ʵː » ĚíçĀÀú æĆĖ ʺʴE2K̕ 

ʶː » ĚíçĀÀú æĆĖ ëĆÿíĀç ēĖĆÎÙĚĚ 

ʷː »ēlëÀĚÙ æĖÙĕĥÙĀÎĴ Ćĥġēĥġ ēĥúĚÙ ĲíÓġëː ¦Āíġ ̠ ʴːʵÿĚ˕ 

súÙÀĚÙ ĚÙġ sĖʺːʺʵůʴːʶÿĚ íæ ĥĚÙÓ æĆĖ ʷ ÀēēúíÎÀġíĆĀĚÀĚ ÀÌĆıÙ 
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sĖʺːʺʷ 

ZÀÌÙú 
ÌĚĆúĥġÙ ÿĥúġíġĥĖĀ ÓÀġÀ

ĥēēÙĖ úíÿíġ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʶʻʺʺ ¦Āíġ ĖÙı 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʺʺʷë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

¢Ć ĚÙġ ĥēēÙĖ úíÿíġ Ćæ ÿĥúġíġĥĖĀ ÓÀġÀ Ĳíġë ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖ ĚÙġ ÀĚ ĖĆġÀġíĆĀÀú ÿĆÓÙː 

µëÙĀ sĖʴːʵʹ ̠ ʶ ÀĀÓ ĥĚÙ íĀ ÎĆÿÌíĀÀġíĆĀ Ĳíġë sĖʺːʹʸˊ 

EÙÙÓÌÀÎ÷ úĆÀÓ ēĆĚíġíĆĀ ʺʴʺʸ̠
54.6PA

63.6PA
ĳ8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ 

 

ʷː ʷ ʸʴʶ sÀĖÀÿÙġÙĖĚ EĥĀÎġíĆĀ 

 ̧ sÀĀÙú 2íĚēúÀĴ ÀĚ æĆúúĆĲĚˊ 

 
 ̧ sÀĖÀÿÙġÙĖ ²ÀúíÓ ÿĆÓÙ 2ÙĚÎĖíēġíĆĀ 

-zsˊ ²ÀúíÓ íĀ ÎĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚēĆĚíġíĆĀ ÿĆÓÙ 

-z²ˊ ²ÀúíÓ íĀ ÎĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ıÙúĆÎíġĴ ÿĆÓÙ 

-z¢ˊ ²ÀúíÓ íĀ ÎĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ġĆĖĕĥÙ ÿĆÓÙ 

K_ˊ ²ÀúíÓ íĀ ëĆÿíĀç ÿĆÓÙ 

ssˊ ²ÀúíÓ íĀ ēĖĆæíúÙ ēĆĚíġíĆĀ ÿĆÓÙ 

s²ˊ ²ÀúíÓ íĀ ēĖĆæíúÙ ıÙúĆÎíġĴ ÿĆÓÙ 

s¢ˊ ²ÀúíÓ íĀ ēĖĆæíúÙ ġĆĖĕĥÙ ÿĆÓÙ 

Eˊ ²ÀúíÓ íĀ Àúú ÿĆÓÙĚ 

 

MĀÓÙĳ 

ʺʴʷEë 

ZÀÌÙú 8ĖĖĆĖ ÎĆÓÙ ¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Uint 16 

ÎÎÙĚĚ vf _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 
ʴĳʴ̤ʴ
ĳEEEE 

2ÙæÀĥúġ ʴ¶ʴ 

súÙÀĚÙ ĖÙæÙĖ ġĆ -ëÀēġÙĖ ʽ æĆĖ ÿĆĖÙ ÓÙġÀíúĚ ĆĀ ÙĖĖĆĖ ÎĆÓÙĚː 

 

MĀÓÙĳ 
ʺʴʸʴë 

ZÀÌÙú -ĆĀġĖĆú ĲĆĖÓ ¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Uint 16 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 
ʴĳʴl
ʴĳEEE
E 

2ÙæÀĥúġ ʴ¶ʴ 
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+íġ ZÀÌÙú 2ÙĚÎĖíēġíĆĀ 

 ɹ zġÀĖġ ʵl ıÀúíÓˋ ʴílĀıÀúíÓ 

 ɻ _ÀíĀ ÎíĖÎĥíġ ēĆĲÙĖ ĆĀ ʵl ıÀúíÓˋ ʴílĀıÀúíÓ 

 ʁ uĥíÎ÷ ĚġĆē ʴl ıÀúíÓˋʵílĀıÀúíÓ 

 ̫ zÙĖıĆ ĖĥĀĀíĀç ʵl ıÀúíÓˋ ʴílĀıÀúíÓ 

ʸl  ̋ vĥĀĀíĀçÿĆÓÙ ĖÙúÀġÙÓ vÙúÀġÙÓ ġĆ ÙÀÎë ĚÙĖıĆ ĖĥĀĀíĀç ÿĆÓÙ 

 ̒ EÀĥúġ ĖÙĚÙġ 
vÙĚÙġ ĖÙĚÙġġÀÌúÙ æÀĥúġ ÀúÀĖÿː víĚíĀç ÙÓçÙ Ćæ +íġʻ íĚ
ıÀúíÓˋ Ìíġʻ ĖÙÿÀíĀĚ Àġ ʵˋ ÀĀÓ Àúú ĆġëÙĖ íĀĚġĖĥÎġíĆĀĚ ÀĖÙ
íĀıÀúíÓ 

 ̓ sÀĥĚÙ 
EĆĖ ÿĆĖÙ íĀæĆĖÿÀġíĆĀ ĆĀ ëĆĲ ġĆ ēÀĥĚÙ íĀ ÙÀÎë
ÿĆÓÙˋ ĖÙæÙĖ ġĆ fÌöÙÎġ2íÎġíĆĀÀĖĴ ʺʴʹ2ë 

 ̔ `Ć ÓÙæíĀíġíĆĀ ¦ĀÓÙæíĀÙÓ 

ʵ ɹ vÙĚÙĖıÙÓ ¦ĀÓÙæíĀÙÓ 

ʵʵlɻ ́ vÙĚÙĖıÙÓ ¦ĀÓÙæíĀÙÓ 
 

 

MĀÓÙĳ 
ʺʴʸʵë 

ZÀÌÙú zġÀġĥĚ ĲĆĖÓ ¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Uint 16 

ÎÎÙĚĚ vf _ÀēēíĀç ¢s2f _ĆÓÙ ZZ vÀĀçÙ 
ʴĳʴ̤
ʴĳEE
EE 

2ÙæÀĥúġ ʴĳʴ 

 
 
 
 
 
 
 
 
 

 

+íġ ZÀÌÙú 2ÙĚÎĖíēġíĆĀ 

 ɹ zÙĖıĆ ĖÙÀÓĴ ʵl ıÀúíÓˋ ʴílĀıÀúíÓ 

 ɻ zġÀĖġ ʵl ıÀúíÓˋ ʴílĀıÀúíÓ 

 ʁ zÙĖıĆ ĖĥĀĀíĀç ʵl ıÀúíÓˋ ʴílĀıÀúíÓ 

 ̫ EÀĥúġ ʵl ıÀúíÓˋ ʴílĀıÀúíÓ 

 y _ÀíĀ ÎíĖÎĥíġ ēĆĲÙĖ ĆĀ ʵl ıÀúíÓˋ ʴílĀıÀúíÓ 

 ́ uĥíÎ÷ ĚġĆē ʴl ıÀúíÓˋ ʵílĀıÀúíÓ 

 ̋ zÙĖıĆ ÎÀĀĀĆġĖĥĀ ʵl ıÀúíÓˋ ʴílĀıÀúíÓ 

 ̒ µÀĖĀíĀç ʵl ıÀúíÓˋ ʴílĀıÀúíÓ 

 ̓ vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ 

 ̔ vÙÿĆġÙ ÎĆĀġĖĆú ʵl ıÀúíÓˋ ʴílĀıÀúíÓ 

ʵ ɹ ĖĖíıÙÓ Àġ ēĆĚíġíĆĀ ʵl ıÀúíÓˋ ʴílĀıÀúíÓ 

ʵʵ MĀġÙĖĀÀú úíÿíġ ıÀúíÓ ʵl ıÀúíÓˋ ʴílĀıÀúíÓ 

ʵʶlɻ  ̫ _ĆÓÙ ĖÙúÀġÙÓ vÙúÀġÙÓ ġĆ ÙÀÎëĚÙĖıĆ ĆēÙĖÀġíĆĀ ÿĆÓÙ 

ʵ y vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ 

ʵ ́ fĖíçíĀ æĆĥĀÓ ʵl ıÀúíÓˋ ʴílĀıÀúíÓ 
 

 

MĀÓÙĳ 

ʺʴʹ ë 

ZÀÌÙú uĥíÎ÷ ĚġĆē ĆēġíĆĀ ÎĆÓÙ ¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ INT 16 

ÎÎÙĚĚ vµ _ÀēēíĀç  l _ĆÓÙ ZZ vÀĀçÙ ʴ̤ʻ 2ÙæÀĥúġ  ʁ

 

 

 

 

 

_ĆġĆĖ ĚġĆēĚ ĲëÙĀ ĕĥíÎ÷ ĚġĆē ÎĆÿÿÀĀÓ íĚ çíıÙĀː 

 

ssˋ -zsˋ -z²ˋ s² 

ʴ ̔¢Ć ĚġĆē ÿĆġĆĖ ġëĖĆĥçë sĖʹːʴʺː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʵ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʸː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 
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ʶ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓĚġĆēĚ ġëĖĆĥçë ʺʴʼʹː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʷ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴ-ʺː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʹ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʸː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

ʺ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçëʺʴʼʹː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

ʻ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴ-ʺː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

K_ 

ʴ ̔¢Ć ĚġĆē ÿĆġĆĖ ġëĖĆĥçë sĖʹːʴʺː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʵ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʽ ː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓ ː

ʶ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʹː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʷ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴ-ʺː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʹ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʽ ː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

ʺ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʹː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

ʻ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴ-ʺː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

-z¢ 

ʴ ̔¢Ć ĚġĆē ÿĆġĆĖ ġëĖĆĥçë sĖʹːʴʺː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʵˋ ʶ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʻː zġÀġĥĚˊzĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʷ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ġĆĖĕĥÙ ̠ ʴː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʹˋ ʺ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʻː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

ʻ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ġĆĖĕĥÙ ̠ ʴː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

 

MĀÓÙĳ 

ʺʴʹ+ë 

ZÀÌÙú 
_ĆġĆĖ ÓÙÎÙúÙĖÀġíĆĀĚlġĆēēíĀç

ÿĆÓÙ ĚÙúÙÎġíĆĀ 
_ĆÓÙ       F 

vÀĀçÙ vµ ¦Āíġ  l vÀĀçÙ ʴ̤ʵ 2ÙæÀĥúġ  ɹ

 

ssˋ -zsˋ -z²ˋ s² 

ʴ ̔¢Ć ĚġĆē ÿĆġĆĖ ġëĖĆĥçë sĖʹːʴʺˋ ʹːʴʺ ̠ ʴ˜8ÿÙĖçÙĀÎĴ ĚġĆē˝ˋ ʹːʴʺ̠ʵ˜EĖÙÙ ĚġĆē˝ 

ʵ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚġëĖĆĥçë ʺʴʼʸ 

K_ 

ʴ ̔¢Ć ĚġĆē ÿĆġĆĖ ġëĖĆĥçë sĖʹːʴʺˋ ʹːʴʺ ̠ ʴ˜8ÿÙĖçÙĀÎĴ ĚġĆē˝ˋ ʹːʴʺ̠ʵ˜EĖÙÙ ĚġĆē˝ 

ʵ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʽ 

-z¢ 

ʴ ̔¢Ć ĚġĆē ÿĆġĆĖ ġëĖĆĥçë sĖʹːʴʺˋ ʹːʴʺ ̠ ʴ˜8ÿÙĖçÙĀÎĴ ĚġĆē˝ˋ ʹːʴʺ̠ʵ˜EĖÙÙ ĚġĆē˝ 

ʵ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʻ 

 

 

MĀÓÙĳ 

ʺʴʹ-ë 

ZÀÌÙú 
ĳíĚ ÓíĚÀÌúÙÓĚlġĆēēíĀç ÿĆÓÙ

ĚÙúÙÎġíĆĀ 
_ĆÓÙ       F 

vÀĀçÙ vµ ¦Āíġ  l vÀĀçÙ ʴ̤ʵ 2ÙæÀĥúġ  ɹ

 

ssˋ -zsˋ -z²ˋ s² 

ʴ ̔¢Ć ĚġĆē ÿĆġĆĖ ġëĖĆĥçë sĖʹːʴʺˋ ʹːʴʺ ̠ ʴ˜8ÿÙĖçÙĀÎĴ ĚġĆē˝ˋ ʹːʴʺ̠ʵ˜EĖÙÙ ĚġĆē˝ 

ʵ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçëʺʴʼʸ 

K_ 

ʴ ̔¢Ć ĚġĆē ÿĆġĆĖ ġëĖĆĥçë sĖʹːʴʺˋ ʹːʴʺ ̠ ʴ˜8ÿÙĖçÙĀÎĴ ĚġĆē˝ˋ ʹːʴʺ̠ʵ˜EĖÙÙ ĚġĆē˝ 
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ʵ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʽ 

-z¢ 

ʴ ̔¢Ć ĚġĆē ÿĆġĆĖ ġëĖĆĥçë sĖʹːʴʺˋ ʹːʴʺ ̠ ʴ˜8ÿÙĖçÙĀÎĴ ĚġĆē˝ˋ ʹːʴʺ̠ʵ˜EĖÙÙ ĚġĆē˝ 

ʵ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼ ̒

 

MĀÓÙĳ 

ʺʴʹ2ë 

ZÀÌÙú 
sÀĥĚÙĚlġĆēēíĀç ÿĆÓÙ

ĚÙúÙÎġíĆĀ 
¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ INT 16 

ÎÎÙĚĚ vµ _ÀēēíĀç  l _ĆÓÙ E vÀĀçÙ ʵ̤ʷ 2ÙæÀĥúġ  ɻ

 
 
 
 
 
 
 
 

µëÙĀ ÎĆĀġĖĆú ĲĆĖÓē˟ÀĥĚÙ ĚÙġĚ ÓÙÎÙúÙĖÀġíĀçˋ ĚġĆēēíĀç ÿĆÓÙː úĚĆ ĚĥíġÀÌúÙ æĆĖ ÓÙÎÙúÙĖÀġíĆĀ ÿĆÓÙ

ĚÙġġíĀçĚ ÓĥĖíĀçÿĆÓÙ ĚĲíġÎëíĀç 

ssˋ -zsˋ -z²ˋ s² 

ʵ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʸː zġÀġĥĚˊ fēÙĖÀġíĆĀ ÙĀÀÌúÙÓˋ ÀĳíĚ ÙĀÀÌúÙÓː 

ʶ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʹː zġÀġĥĚˊ fēÙĖÀġíĆĀ ÙĀÀÌúÙÓˋ ÀĳíĚ ÙĀÀÌúÙÓː 

ʷ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴ-ʺː zġÀġĥĚˊ fēÙĖÀġíĆĀ ÙĀÀÌúÙÓˋ ÀĳíĚ ÙĀÀÌúÙÓː 

K_ 

ʵ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʽ ː zġÀġĥĚˊ fēÙĖÀġíĆĀ ÙĀÀÌúÙÓˋ ÀĳíĚ ÙĀÀÌúÙÓː 

ʶ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʹː zġÀġĥĚˊ fēÙĖÀġíĆĀ ÙĀÀÌúÙÓˋ ÀĳíĚ ÙĀÀÌúÙÓː 

ʷ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴ-ʺː zġÀġĥĚˊ fēÙĖÀġíĆĀ ÙĀÀÌúÙÓˋ ÀĳíĚ ÙĀÀÌúÙÓː 

-z¢ 

ʵˋ ʶ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʻː zġÀġĥĚˊ fēÙĖÀġíĆĀ ÙĀÀÌúÙÓˋ ÀĳíĚ ÙĀÀÌúÙÓː 

ʷ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ġĆĖĕĥÙ ̠ ʴː zġÀġĥĚˊ fēÙĖÀġíĆĀ ÙĀÀÌúÙÓˋ ÀĳíĚ

ÙĀÀÌúÙÓː 

 

MĀÓÙĳ 

ʺʴʹ8ë 

ZÀÌÙú 
úÀĖÿĚlġĆēēíĀç ÿĆÓÙ

ĚÙúÙÎġíĆĀ 
¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ INT 16 

ÎÎÙĚ

Ě 
vµ _ÀēēíĀç  l _ĆÓÙ E vÀĀçÙ ʴ̤ʶ 2ÙæÀĥúġ  ɹ

 
 
 
 
 
 
 
 

zÙúÙÎġ ĚġĆēēíĀç ÿĆÓÙ ĲëÙĀ ĚÙĖıĆ ÀúÀĖÿ ˜8ĖĖ ʼĳĳ˝ ĆÎÎĥĖĚː 

 

ssˋ -zsˋ -z²ˋ s² 

ʴ ̔zÙúÙÎġ ÿĆġĆĖ ĚġĆēēíĀç ÿĆÓÙ ÀÎÎĆĖÓíĀç ġĆ ÀúÀĖÿ ēĖĆēÙĖġíÙĚːzġÀġĥĚˊ EÀĥúġˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʵ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʸː zġÀġĥĚˊ EÀĥúġˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʶ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʹː zġÀġĥĚˊ EÀĥúġˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

K_ 

ʴ ̔zÙúÙÎġ ÿĆġĆĖ ĚġĆē ÌĴ ġëÙ ÀúÀĖÿ ÀġġĖíÌĥġÙ æĆĖ ÙÿÙĖçÙĀÎĴ ĚġĆēˋ ġëÙ æÀĥúġ ĚġÀġÙ ÀĀÓ ÓíĚÀÌúÙ 

ʵ ̔ æġÙĖ ġëÙ ʺʴʽ ÿĆġĆĖ íĚ ÓÙÎÙúÙĖÀġÙÓ ÀĀÓ ĚġĆēēÙÓˋˋ ġëÙ æÀĥúġ ĚġÀġÙ ÀĀÓ ÓíĚÀÌúÙ 

ʶ ̔ æġÙĖ ġëÙ ʺʴʼʹ ÿĆġĆĖ íĚ ÓÙÎÙúÙĖÀġÙÓ ÀĀÓ ĚġĆēēÙÓˋ ġëÙ æÀĥúġ ĚġÀġÙ ÀĀÓ ÓíĚÀÌúÙ 

-z¢ 

ʴˋ ʵ̔zÙúÙÎġ ÿĆġĆĖ ĚġĆē ÌĴ ġëÙ ÀúÀĖÿ ÀġġĖíÌĥġÙ æĆĖ ÙÿÙĖçÙĀÎĴ ĚġĆēˋġëÙ æÀĥúġ ĚġÀġÙ ÀĀÓ ÓíĚÀÌúÙ 

ʶ ̔ æġÙĖ ġëÙ ʺʴʼʻ ÿĆġĆĖ íĚ ÓÙÎÙúÙĖÀġÙÓ ÀĀÓ ĚġĆēēÙÓˋ ġëÙ æÀĥúġ ĚġÀġÙ ÀĀÓ ÓíĚÀÌúÙ 

µëÙĀ ĆġëÙĖ ÀúÀĖÿĚˋ íːÙː ÓĖíıÙĚlíÓÙ ÀúÀĖÿĚˊ 

zÙúÙÎġ ÿĆġĆĖ ĚġĆē ÌĴ ġëÙ ÀúÀĖÿ ÀġġĖíÌĥġÙ æĆĖ ÙÿÙĖçÙĀÎĴ ĚġĆēˋ ġëÙ æÀĥúġ ĚġÀġÙ ÀĀÓ ÓíĚÀÌúÙ 
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MĀÓÙĳ 

ʺʴʺʴë 

ZÀÌÙú 
fēÙĖÀġíĆĀ ÿĆÓÙ

ĚÙúÙÎġíĆĀ 
¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 8 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ ʵ̤ʵʵ 2ÙæÀĥúġ  ̓

 

 

 

 

 

 

 

 

`Ćː _ĆÓÙ ÌÌĖː 

 ɻ sĖĆæíúÙ ēĆĚíġíĆĀ ÿĆÓÙ ss 

 ̫ sĖĆæíúÙ ıÙúĆÎíġĴ ÿĆÓÙ s² 

 y ēĖĆæíúÙ ¢ĆĖĕĥÙ ÿĆÓÙ s¢ 

 ̋ KĆÿíĀç ÿĆÓÙ K_ 

 ̓ -ĴÎúíÎĚĴĀÎëĖĆĀĆĥĚ ēĆĚíġíĆĀ ÿĆÓÙ -zs 

 ̔ -ĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ıÙúĆÎíġĴ ÿĆÓÙ -z² 

ʵ ɹ -ĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ġĆĖĕĥÙ ÿĆÓÙ -z¢ 
 

 

MĀÓÙĳ 

ʺʴʺʵë 

ZÀÌÙú fēÙĖÀġíĆĀ ÿĆÓÙ ÓíĚēúÀĴ ¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 8 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ ʵ̤ʵʵ 2ÙæÀĥúġ  ̓

 

 

 

 

 

 

 

 

`Ćː _ĆÓÙ ÌÌĖː 

 ɻ sĖĆæíúÙ ēĆĚíġíĆĀ ÿĆÓÙ ss 

 ̫ sĖĆæíúÙ ıÙúĆÎíġĴ ÿĆÓÙ s² 

 y ēĖĆæíúÙ ¢ĆĖĕĥÙ ÿĆÓÙ s¢ 

 ̋ KĆÿíĀç ÿĆÓÙ K_ 

 ̓ -ĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ēĆĚíġíĆĀ ÿĆÓÙ -zs 

 ̔ -ĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ıÙúĆÎíġĴ ÿĆÓÙ -z² 

ʵ ɹ -ĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ġĆĖĕĥÙ ÿĆÓÙ -z¢ 
 

 

MĀÓÙĳ 

ʺʴʺʶë 

ZÀÌÙú sĆĚíġíĆĀÎĆÿÿÀĀÓ ¦Āíġ 
-ĆÿÿÀĀ

Ó ĥĀíġ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 

ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ 

ss˖-zs˖ 

K_ 
vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸ

ʼ̤ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥúġ  ɹ

 

 
vÙæúÙÎġĚ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ ĲëÙĀ ĚÙĖıĆ ÓĖíıÙĖ íĚ ÙĀÀÌúÙÓː 

 

MĀÓÙĳ 

ʺʴʺʷë 

ZÀÌÙú 
ÎġĥÀú íĀġÙĖĀÀú

ēĆĚíġíĆĀ 
¦Āíġ 

8ĀÎĆÓÙĖ

ĥĀíġ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 

ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸ

ʼ̤ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥúġ  ɹ



 

108 
 

 

 
vÙæúÙÎġĚ ÿĆġĆĖ ÀÌĚĆúĥġÙ ēĆĚíġíĆĀ ˜8ĀÎĆÓÙĖ ĥĀíġ˝ 

 

 

MĀÓÙĳ 

ʺʴʺʸë 

ZÀÌÙú 
ÎġĥÀú ēĆĚíġíĆĀ

æÙÙÓÌÀÎ÷ 
¦Āíġ 

-ĆÿÿÀĀ

Ó ĥĀíġ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 

ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸ

ʼ̤ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥúġ  ɹ

 

 

vÙæúÙÎġĚ ĥĚÙĖĚ˫ ĖÙÀú ġíÿÙ ÀÌĚĆúĥġÙ ēĆĚíġíĆĀ 

ʺʴʺʸëˆGÙÀĖ ĖÀġíĆ ̠ ʺʴʺʷë 

 

MĀÓÙĳ 

ʺʴʺʹë 

ZÀÌÙú 
sĆĚíġíĆĀ ÓÙıíÀġíĆĀ

ĲíĀÓĆĲ 
¦Āíġ 

-ĆÿÿÀĀ

Ó ĥĀíġ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ 

UInt 

32 

ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ 

ss˖-zs˖ 

K_ 
vÀĀçÙ 

ʴ̤ʶʵʸʻʸʼʷ

ʺʸʻ 
2ÙæÀĥúġ  ɹ

 

 

¢Ć ĚÙġ ÀĀ ÀÎÎÙēġÀÌúÙ ÓÙıíÀġíĆĀ æĆĖ ĖÙĕĥÙĚġÙÓ ēĆĚíġíĆĀː 

µëÙĀ ÀÎġĥÀú ēĆĚíġíĆĀ ÙĳÎÙÙÓ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ĲíĀÓĆĲˋ ÙĖĖĆĖ ÿíçëġ ĆÎÎĥĖː 

 

MĀÓÙĳ 

ʺʴʺʺë 

ZÀÌÙú 
sĆĚíġíĆĀ ÓÙıíÀġíĆĀ

ÓÙġÙÎġíĆĀ ġíÿÙ 
¦Āíġ ÿĚ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ 

ss˖-zs˖ 

K_ 
vÀĀçÙ ʴ̤ʺʹʹʷʹ 2ÙæÀĥúġ  ɹ

 

 
¢Ć ĚÙġ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ÓÙġÙÎġíĆĀ ġíÿÙ 

 

MĀÓÙĳ 

ʺʴʺʻë 

ZÀÌÙú sĆĚíġíĆĀ ĲíĀÓĆĲ ¦Āíġ 
-ĆÿÿÀĀ

Ó ĥĀíġ˖Ě 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ 

UInt 

32 

ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ 

ss˖-zs˖ 

K_ 
vÀĀçÙ 

ʴ̤ʶʵʸʻʸʼʷ

ʺʸʻ 
2ÙæÀĥúġ  ɹ

 

 
¢Ć ĚÙġ ÀĀ ÀÎÎÙēġÀÌúÙ ÙĳġÙĀġ Ćæ ÀĖĖíıÀú ēĆĚíġíĆĀ 

 

MĀÓÙĳ 

ʺʴʺʼë 

ZÀÌÙú 
sĆĚíġíĆĀ ĲíĀÓĆĲ

ġíÿÙ 
¦Āíġ 

-ĆÿÿÀĀ

Ó ĥĀíġ˖Ě 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ 

ss˖-zs˖ 

K_ 
vÀĀçÙ ʴ̤ʺʹʹʷʹ 2ÙæÀĥúġ  ɹ

 

 
¢Ć ĚÙġ ġëÙ ġíÿÙ ÌÙġĲÙÙĀ ÀĖĖíıÀú ġĆ ġëÙ Ćĥġēĥġ Ćæ M`s ˜MĀ ēĆĚíġíĆĀ˝ ĚíçĀÀúː 

 

MĀÓÙĳ 

ʺʴʺ+ë 
ZÀÌÙú 

MĀġÙĖĀÀú ÎĆÿÿÀĀÓ

ıÙúĆÎíġĴ 
¦Āíġ 

-ĆÿÿÀĀ

Ó ĥĀíġ˖Ě 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 
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ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ ZZ vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸ

ʼ̤ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥúġ  ɹ

 

 
¢Ć ĚÙġ ġëÙ ġíÿÙ ÌÙġĲÙÙĀ ÀĖĖíıÀú ġĆ ġëÙ Ćĥġēĥġ Ćæ M`s ˜MĀ ēĆĚíġíĆĀ˝ ĚíçĀÀúː 

 

MĀÓÙĳ 

ʺʴʺ-ë 

ZÀÌÙú ²ÙúĆÎíġĴ æÙÙÓÌÀÎ÷ ¦Āíġ 
-ĆÿÿÀĀ

Ó ĥĀíġ˖Ě 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 

ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ -z²˖ss vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸ

ʼ̤ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥúġ  ɹ

 

 
vÙæúÙÎġĚ ĥĚÙĖĚ˫íĀġÙĖĀÀú ÎĆÿÿÀĀÓ ıÙúĆÎíġĴ æÙÙÓÌÀÎ÷ ıÀúĥÙ 

 

MĀÓÙĳ 

ʺʴʺ2ë 

ZÀÌÙú ²ÙúĆÎíġĴ ĲíĀÓĆĲ ¦Āíġ 
-ĆÿÿÀ

ĀÓ ĥĀíġ˖Ě 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç vs2f _ĆÓÙ s²˖-z² vÀĀçÙ ʴ̤ʺʹʹʷʹ 2ÙæÀĥúġ ʵ ɹ

 

 
zÙġ ġëÙ ĖÀĀçÙ Ćæ ıÙúĆÎíġĴ 

 

MĀÓÙĳ 

ʺʴʺ8ë 

ZÀÌÙú ²ÙúĆÎíġĴ ĲíĀÓĆĲ ġíÿÙ ¦Āíġ ÿĚ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç vs2f _ĆÓÙ 
s²˖-z

² 
vÀĀçÙ ʴ̤ʺʹʹʷʹ 2ÙæÀĥúġ  ɹ

 

 
¢Ć ĚÙġ ġëÙ ġíÿÙ ÌÙġĲÙÙĀ ıÙúĆÎíġĴ ĖÙÀÎëÙÓ ÀĀÓ ĚġÀġĥĚ ĲĆĖÓ ĚÙġ ġĆ ¢ÀĖçÙġvÙÀÎëÙÓː 

 

MĀÓÙĳ 

ʺʴʺEë 

ZÀÌÙú »ÙĖĆĚlēÙÙÓ ġëĖÙĚëĆúÓ ¦Āíġ 

-Ćÿÿ

ÀĀÓ

ĥĀíġ˖Ě 

zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç vs2f _ĆÓÙ 
s²˖-z

² 
vÀĀçÙ ʴ̤ʺʹʹʷʹ 2ÙæÀĥúġ ʵ ɹ

 

 
¢Ć ĚÙġ ġĆ ĸÙĖĆĚlēÙÙÓ ġëĖÙĚëĆúÓː 

 

MĀÓÙĳ 

ʺʴʻʴë 

ZÀÌÙú 
»ÙĖĆĚlēÙÙÓ ġëĖÙĚëĆúÓ

ġíÿÙ 
¦Āíġ ÿĚ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç vs2f _ĆÓÙ s²˖-z² vÀĀçÙ ʴ̤ʺʹʹʷʹ 2ÙæÀĥúġ ʵʴʴ 

 ¢Ć ĚÙġ ġëÙ ġíÿÙ ĥĀġíú ĚġÀġĥĚ ĲĆĖÓĸ˟ÙĖĆ ĚēÙÙÓ ÓÙġÙÎġíĆĀ íĚ ÎÀĀÎÙúÙÓː 

 

MĀÓÙĳ ZÀÌÙú ¢ÀĖçÙġ ġĆĖĕĥÙ ¦Āíġ ʴːʵ̧ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 
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ʺʴʻʵë 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ s¢˖-z¢ vÀĀçÙ 

ˡ

ʷʶʻʺʼ̤ʷ

ʶʻʺʻ 

2ÙæÀĥúġ  ɹ

 ¢Ć ĚÙġ ġÀĖçÙġ ġĆĖĕĥÙ æĆĖ ēĖĆġĆÎĆú ÀĀÓ ÎĴÎúíÎġĆĖĕĥÙ ÿĆÓÙː 

 

 

 

MĀÓÙĳ 

ʺʴʻʶë 

ZÀÌÙú _Àĳíÿĥÿ ġĆĖĕĥÙ ¦Āíġ ʴːʵ̧ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ ʴ̤ʺʹʹʷʹ 2ÙæÀĥúġ ʷʴʴʴ 

 ¢Ć ĚÙġ ÿÀĳː ġĆĖĕĥÙ æĆĖ ĚÙĖıĆ ÓĖíıÙĖː ZíÿíġÙÓ ÌĴ ÿĆġĆĖ ÿÀĳː ġĆĖĕĥÙː 

 

MĀÓÙĳ 

ʺʴʻʷë 

ZÀÌÙú _Àĳíÿĥÿ ÎĥĖĖÙĀġ ¦Āíġ ʴːʵ̧ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ ʴ̤ʺʹʹʷʹ 2ÙæÀĥúġ ʷʴʴʴ 

 ¢Ć ĚÙġ ÿÀĳː ÎĥĖĖÙĀġ æĆĖ ĚÙĖıĆ ÓĖíıÙĖː 

 

MĀÓÙĳ 

ʺʴʻʸë 

ZÀÌÙú 
MĀġÙĖĀÀú ÎĆÿÿÀĀÓ

ġĆĖĕĥÙ 
¦Āíġ ʴːʵ̧ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 16 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 

ˡ

ʷʶʻʺʼ̤ʷ

ʶʻʺʻ 

2ÙæÀĥúġ  ɹ

 MĀġÙĖĀÀú ÎĆÿÿÀĀÓ ġĆĖĕĥÙ 

 

MĀÓÙĳ 

ʺʴʻʹë 

ZÀÌÙú _ĆġĆĖ ÎĥĖĖÙĀġ ĖÀġíĀç ¦Āíġ ÿ  zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 
ʴ̤ʶʵʸʻʸ

ʼʷʺʸʻ 
2ÙæÀĥúġ ʷʴʴʴ 

 zëĆĲĚ ÿĆġĆĖ ĖÀġÙÓ ÎĥĖĖÙĀġ ː

 

MĀÓÙĳ 

ʺʴʻʻë 

ZÀÌÙú ÎġĥÀú ġĆĖĕĥÙ ¦Āíġ ʴːʵ̧ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 16 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 

ˡ

ʷʶʻʺʼ̤ʷ

ʶʻʺʻ 

2ÙæÀĥúġ  ɹ

 zëĆĲĚ ĚÙĖıĆ ÓĖíıÙĖ ÀÎġĥÀú ġĆĖĕĥÙ æÙÙÓÌÀÎ÷ 

 

MĀÓÙĳ 

ʺʴʻʽë 

ZÀÌÙú 2- ÌĥĚ ıĆúġÀçÙ ¦Āíġ ÿ² zġĖĥÎġĥĖÙ ² v ¢ĴēÙ 
UInt 

32 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 
ʴ̤ʶʵʸʻʸ

ʼʷʺʸʻ 
2ÙæÀĥúġ  ɹ

 zëĆĲĚ 2- ÌĥĚ ıĆúġÀçÙ ÀÎĖĆĚĚ sˋ ` ġÙĖÿíĀÀúĚ 

 

MĀÓÙĳ ZÀÌÙú ¢ÀĖçÙġ ēĆĚíġíĆĀ ¦Āíġ -ĆÿÿÀĀÓzġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 
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ʺʴʻ ë ĥĀíġ 32 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç ¢s2f _ĆÓÙ ss˖-zs vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸʻ

̤ʶʵʸʻʸʼʷʺʸ

 ̒

2ÙæÀĥúġ  ɹ

 ¢Ć ĚÙġ ġëÙ ġÀĖçÙġ ēĆĚíġíĆĀ ĥĀÓÙĖ ēĖĆġĆÎĆúÀĀÓ ÎĴÎúíÎ ēĆĚíġíĆĀ ÿĆÓÙː 

 

 

 

 

MĀÓÙĳ 

ʺʴʻ-ë 

ZÀÌÙú 
KĆÿíĀç ēĆĚíġíĆĀ

ĆææĚÙġ 
¦Āíġ 

-ĆÿÿÀĀÓ

ĥĀíġ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ 

Int 

32 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç ¢s2f _ĆÓÙ K_ vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸ

ʻ̤ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥúġ  ɹ

 
¢Ć ĚÙġ ēĆĚíġíĆĀ ĆææĚÙġ ġĆ ÎĆÿēÙĀĚÀġÙ æĆĖ ġëÙ ÓÙıíÀġíĆĀ ĆæÿÙÎëÀĀíÎÀú ĆĖíçíĀ æĖĆÿ ÿĆġĆĖ ĆĖíçíĀ ĥĀÓÙĖ

ëĆÿíĀç 

 

MĀÓÙĳ 

ʺʴʻ2ëˡɹ  ɻ

ZÀÌÙú _íĀː ĚĆæġĲÀĖÙ úíÿíġ ¦Āíġ 
-ĆÿÿÀĀÓ

ĥĀíġ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ 

Int 

32 

ÎÎÙĚĚ vµ _ÀēēíĀç ¢s2f _ĆÓÙ K_ vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸʻ

̤ʶʵʸʻʸʼʷʺʸ

 ̒

2ÙæÀĥúġ  ɹ

 ¢Ć ĚÙġ úĆĲÙĖ úíÿíġ Ĳíġë ÎÀúÎĥúÀġÙÓ ēĆĚíġíĆĀ ÀĀÓ ÀÎġĥÀú ēĆĚíġíĆĀ ĥĚíĀç ÀÌĚĆúĥġÙ ēĆĚíġíĆĀ ÀæġÙĖ ëĆÿíĀçː 

 

MĀÓÙĳ 

ʺʴʻ2ëˡ

ʴ ʁ

ZÀÌÙú _Àĳː ĚĆæġĲÀĖÙ úíÿíġ ¦Āíġ 
-ĆÿÿÀĀÓ

ĥĀíġ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ 

Int 

32 

ÎÎÙĚĚ vµ _ÀēēíĀç ¢s2f _ĆÓÙ K_ vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸʻ

̤ʶʵʸʻʸʼʷʺʸ

 ̒

2ÙæÀĥúġ  ɹ

 ¢Ć ĚÙġ ĥēēÙĖ úíÿíġ Ĳíġë ÎÀúÎĥúÀġÙÓ ēĆĚíġíĆĀ ÀĀÓ ÀÎġĥÀú ēĆĚíġíĆĀ ĥĚíĀç ÀÌĚĆúĥġÙ ēĆĚíġíĆĀ ÀæġÙĖ ëĆÿíĀçː 

 

MĀÓÙĳ 

ʺʴʻ8ë 

ZÀÌÙú 
_ĆġĆĖ ĖĆġÀġíĆĀÀú

ÓíĖÙÎġíĆĀ 
¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 8 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ K_ vÀĀçÙ ʴĳʴ˟ɹ ĳEE 2ÙæÀĥúġ ʴĳʴ 
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_ĆÓÙ ²ÀúĥÙ 

sĆĚíġíĆĀ

ÿĆÓÙ 

ss 
ʴ̔ vĆġÀġÙ íĀ ġëÙ ĚÀÿÙ ÓíĖÙÎġíĆĀ ÀĚ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 

ʵʶʼ̔vĆġÀġÙ íĀ ġëÙ ĆēēĆĚíġÙ ÓíĖÙÎġíĆĀ ġĆ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 
K_ 

-zs 

²ÙúĆÎíġĴ 

ÿĆÓÙ 
s² ʴ̔ vĆġÀġÙ íĀ ġëÙ ĚÀÿÙ ÓíĖÙÎġíĆĀ ÀĚ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 

ʺʸ̔vĆġÀġÙ íĀ ġëÙĆēēĆĚíġÙ ÓíĖÙÎġíĆĀ ġĆ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ -z² 

¢ĆĖĕĥÙ

ÿĆÓÙ 

s¢ ʴ̔ vĆġÀġÙ íĀ ġëÙ ĚÀÿÙ ÓíĖÙÎġíĆĀ ÀĚ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 

ʷʶ̔vĆġÀġÙ íĀ ġëÙ ĆēēĆĚíġÙ ÓíĖÙÎġíĆĀ ġĆ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ -z¢ 

ZZ

ÿĆÓÙ 

 ʴ̔ vĆġÀġÙ íĀ ġëÙ ĚÀÿÙ ÓíĖÙÎġíĆĀ ÀĚ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 

ʶʶʸ̔vĆġÀġÙ íĀ ġëÙ ĆēēĆĚíġÙ ÓíĖÙÎġíĆĀ ġĆ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 

zÙġĚ ġëÙ íĀēĥġ ēĆúÀĖíġĴ Ćæ ġëÙ ÎĆÿÿÀĀÓː 

 

 

 

 

 

MĀÓÙĳ 

ʺʴʻEë 

ZÀÌÙú 
_Àĳíÿĥÿ ēĖĆġĆÎĆú

ıÙúĆÎíġĴ 
¦Āíġ 

-ĆÿÿÀĀÓ

ĥĀíġ˖Ě 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç vs2f _ĆÓÙ 

ss˖K_˖s

²˖-z¢ 
vÀĀçÙ 

ʴ̤ʶʵʸ

ʻʸʼʷʺ

ʸ ̒

2ÙæÀĥúġ 
ʶʵʸʻʸʼʷʺ

ʸ ̒

 ¢Ć ĚÙġ ÿÀĳíÿĥÿ ÀúúĆĲÀÌúÙ ıÙúĆÎíġĴː ZíÿíġÙÓ ÌĴ ʺʴʼʴː 

 

MĀÓÙĳ 

ʺʴʼʴë 

ZÀÌÙú 
_Àĳíÿĥÿ ÿĆġĆĖ

ıÙúĆÎíġĴ 
¦Āíġ v˖ÿíĀ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 

ʴ̤ʶʵʸ

ʻʸʼʷʺ

ʸ ̒

2ÙæÀĥúġ ʺʴʴʴ 

 ¢Ć ĚÙġ ġëÙ ÿÀĳíÿĥÿÀúúĆĲÀÌúÙ ÿĆġĆĖ ıÙúĆÎíġĴː 

 

MĀÓÙĳ 

ʺʴʼʵë 

ZÀÌÙú sĖĆæíúÙıÙúĆÎíġĴ ¦Āíġ 
-ĆÿÿÀĀÓ

ĥĀíġ˖Ě 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç vs2f _ĆÓÙ ss vÀĀçÙ 

ʴ̤ʶʵʸ

ʻʸʼʷʺ

ʸ ̒

2ÙæÀĥúġ ʵʴʴʴʴ 

 ¢Ć ĚÙġ ġÀĖçÙġ ıÙúĆÎíġĴː ZíÿíġÙÓ ÌĴ ʺʴʻEëː 

 

MĀÓÙĳ 

ʺʴʼʷë 

ZÀÌÙú sĖĆæíúÙÀÎÎÙúÙĖÀġíĆĀ ¦Āíġ 
-ĆÿÿÀĀÓ

ĥĀíġ˖Ěˀ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç vs2f _ĆÓÙ ss˖s² vÀĀçÙ 

ʵ̤ʶʵʸʻ

ʸʼʷʺʸ
2ÙæÀĥúġ ʵʴʴʴʴ 
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 ̒

 ¢Ć ĚÙġ ÿĆġĆĖ ÀÎÎÙúÙĖÀġíĆĀ 

 

MĀÓÙĳ 

ʺʴʼʸë 

ZÀÌÙú sĖĆæíúÙÓÙÎÙúÙĖÀġíĆĀ ¦Āíġ 
-ĆÿÿÀĀÓ

ĥĀíġ˖Ěˀ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç vs2f _ĆÓÙ 

-zs˖-z²˖

ss˖s²˖K

_ 

vÀĀçÙ 

ʵ̤ʶʵʸʻ

ʸʼʷʺʸ

 ̒

2ÙæÀĥúġ ʵʴʴʴʴʴʴʴ 

 ¢Ć ĚÙġ ÿĆġĆĖ ÓÙÎÙúÙĖÀġíĆĀ 

 

MĀÓÙĳ 

ʺʴʼʹë 

ZÀÌÙú 
8ÿÙĖçÙĀÎĴ ĚġĆē

ÓÙÎÙúÙĖÀġíĆĀ 
¦Āíġ 

-ĆÿÿÀĀÓ

ĥĀíġ˖Ěˀ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç vs2f _ĆÓÙ ss˖s² vÀĀçÙ 

ʵ̤ʶʵʸʻ

ʸʼʷʺʸ

 ̒

2ÙæÀĥúġ ʵʴʴʴʴ 

 ¢Ć ĚÙġ ġëÙ ÓÙÎÙúÙĖÀġíĆĀ ÓĥĖíĀç ÀĀ ÙÿÙĖçÙĀÎĴ ĚġĆē 

 

MĀÓÙĳ 

ʺʴʼʻë 

ZÀÌÙú ¢ĆĖĕĥÙ ĚúĆēÙ ¦Āíġ ̧ʵ˖Ě zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç vs2f _ĆÓÙ s¢ vÀĀçÙ 

ʵ̤ʶʵʸʻ

ʸʼʷʺʸ

 ̒

2ÙæÀĥúġ ʹʴʴʴ 

 ¢Ć ĚÙġ ıÀúĥÙĚ æĆĖ ġÙĀÓÙĀÎĴ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ 

 

MĀÓÙĳ 

ʺʴʼEëˡɹ  ɻ

ZÀÌÙú 8ĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ ¦Āíġ 8ĀÎĆÓÙĖ ĥĀíġ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 

ʵ̤ʶʵʸʻ

ʸʼʷʺʸ

 ̒

2ÙæÀĥúġ  ɹ

 ¢Ć ĚÙġ ÙĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ 

 

MĀÓÙĳ 

ʺʴʽʵëˡɹ  ɻ

ZÀÌÙú 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ

ĀĥÿÙĖÀġĆĖ 
¦Āíġ Ė zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Dint 32 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 

ʵl

ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥú

ġ 
 ɻ

 ¢Ć ĚÙġÙúÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ĀĥÿÙĖÀġĆĖ 

MĀÓÙĳ 

ʺʴʽʵëˡɹ  ʁ

ZÀÌÙú 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ

ÓÙĀĆÿíĀÀġĆĖ 
¦Āíġ Ė zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Dint 32 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 

ʵl

ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥú

ġ 
 ɻ
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 ¢Ć ĚÙġ ÙúÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ÓÙĀĆÿíĀÀġĆĖ 

MĀÓÙĳ 

ʺʴʽʶëˡɹ  ɻ

ZÀÌÙú 
`ĥÿÌÙĖ Ćæ ēĥúĚÙĚ ēÙĖ

ĖĆġÀġíĆĀ 
¦Āíġ 

-ĆÿÿÀ

ĀÓ ĥĀíġ˖Ė 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 
ʵ̤ʶʵʸʻʸ

ʼʷʺʸʻ 

2ÙæÀĥú

ġ 
ʵʴʴʴʴ 

 

Mæ ʺʴʽʶëˡɹ ʵ˜EÙÙÓ ÎĆĀĚġÀĀġ˝ íĚ ĀĆġ ÙĕĥÀú ġĆʺʴʼEë˜sĆĚíġíĆĀ ÙĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ˝ˋ ġëÙĀˊ 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ̠ 8ĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ˖ ʺʴʽʶëˡɹ  ɻ

 
Mæ ʺʴʽʶëˡɹ ʵ˜EÙÙÓ ÎĆĀĚġÀĀġ˝ íĚ ÙĕĥÀú ġĆ ʺʴʼEë˜sĆĚíġíĆĀ ÙĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ˝ˋ ġëÙĀˊ 

8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ̠ ʺʴʽʵˡɹ ʵ ˖ ʺʴʽʶëˡɹ  ɻ

 

MĀÓÙĳ 

ʺʴʽʼë 

ZÀÌÙú KĆÿíĀç ÿÙġëĆÓ ¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 8 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 
ˡ̋ˡ

ʷ ̒
2ÙæÀĥúġ ʵ ̔

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¢ëÙ ġÀÌúÙ ÌÙúĆĲ ÓÙĚÎĖíÌÙĚ ġëÙ ıÙúĆÎíġĴˋ ÓíĖÙÎġíĆĀ ÀĀÓ ĚġĆēēíĀç ÎĆĀÓíġíĆĀĚ Ćæ ÙÀÎë ëĆÿíĀç ÿÙġëĆÓĚː 
vÙæ ĀĆː 2ÙĚÎĖíēġíĆĀ 
 ²ÙúĆÎíġĴ 2íĖÙÎġíĆĀ zġĆē 
ˡ̋ ZĆĲ `ÙçÀġíıÙ µëÙĀ ġĆĖĕĥÙ ĖÙÀÎëÙÓ 

ˡ́ ZĆĲ sĆĚíġíıÙ µëÙĀ ġĆĖĕĥÙ ĖÙÀÎëÙÓ 
ˡy Kíçë `ÙçÀġíıÙ MĀıÙĖĚÙÓ ĲëÙĀ ġĆĖĕĥÙ ĖÙÀÎëÙÓˋ ÀæġÙĖ ġĆĖĕĥÙ íĚ çĆĀÙ 
ˡ̫ Kíçë sĆĚíġíıÙ MĀıÙĖĚÙÓ ĲëÙĀ ġĆĖĕĥÙ ĖÙÀÎëÙÓˋ ÀæġÙĖ ġĆĖĕĥÙ íĚ çĆĀÙ 
ˡʁ Kíçë `ÙçÀġíıÙ MĀıÙĖĚÙÓ ĲëÙĀ ġĆĖĕĥÙĖÙÀÎëÙÓˋ ĖÙÎÙíıÙÓ ʵĚġ»lĚíçĀÀú ÀæġÙĖ ġĆĖĕĥÙ

íĚ çĆĀÙ 
ˡɻ Kíçë sĆĚíġíıÙ MĀıÙĖĚÙÓ ĲëÙĀ ġĆĖĕĥÙ ĖÙÀÎëÙÓˋ ĖÙÎÙíıÙÓ ʵĚġ»lĚíçĀÀú ÀæġÙĖ ġĆĖĕĥÙ

íĚ çĆĀÙ 
 2íĖÙÎġíĆĀ 2ÙÎÙúÙĖÀġíĆĀ ēĆíĀġ KĆÿÙ +ÙæĆĖÙ »ĚlíçĀÀú 
 ɻ `ÙçÀġíıÙ `ÙçÀġíıÙ úíÿíġ

ĚĲíġÎë 
_ĆġĆĖ »ĚlíçĀÀú `ÙçÀġíıÙúíÿíġ ĚĲíġÎë æÀúúíĀç

ÙÓçÙ 
 ʁ sĆĚíġíıÙ sĆĚíġíıÙ úíÿíġ ĚĲíġÎë _ĆġĆĖ »ĚlíçĀÀú sĆĚíġíıÙ úíÿíġ ĚĲíġÎë æÀúúíĀç ÙÓçÙ 
 ̫ sĆĚíġíıÙ KĆÿíĀç ĚĲíġÎë _ĆġĆĖ »ĚlíçĀÀú EÀúúíĀç ÙÓçÙ ĆĀ ĚÀÿÙ ĚíÓÙ Ćæ

ëĆÿíĀç ĚĲíġÎë 
 y sĆĚíġíıÙ KĆÿíĀç ĚĲíġÎë _ĆġĆĖ »ĚlíçĀÀú víĚíĀç ÙÓçÙ ĆĀ ĚÀÿÙĚíÓÙ Ćæ

ëĆÿíĀç ĚĲíġÎë 
 ́ `ÙçÀġíıÙ KĆÿíĀç ĚĲíġÎë _ĆġĆĖ »ĚlíçĀÀú EÀúúíĀç ÙÓçÙ ĆĀ ĚÀÿÙ ĚíÓÙ Ćæ

ëĆÿíĀç ĚĲíġÎë 
 ̋ `ÙçÀġíıÙ KĆÿíĀç ĚĲíġÎë _ĆġĆĖ »ĚlíçĀÀú víĚíĀç ÙÓçÙ ĆĀ ĚÀÿÙ ĚíÓÙ Ćæ

ëĆÿíĀç ĚĲíġÎë 
 ̒ sĆĚíġíıÙ KĆÿíĀç ĚĲíġÎë _ĆġĆĖ »ĚlíçĀÀú EÀúúíĀç ÙÓçÙ ĆĀ ĚÀÿÙ ĚíÓÙĆæ

ëĆÿíĀç ĚĲíġÎë 
 ̓ sĆĚíġíıÙ KĆÿíĀç ĚĲíġÎë _ĆġĆĖ »ĚlíçĀÀú víĚíĀç ÙÓçÙ ĆĀ ĚÀÿÙ ĚíÓÙ Ćæ

ëĆÿíĀç ĚĲíġÎë 
 ̔ sĆĚíġíıÙ KĆÿíĀç ĚĲíġÎë _ĆġĆĖ »ĚlíçĀÀú víĚíĀç ÙÓçÙ ĆĀ ĚÀÿÙ ĚíÓÙ Ćæ

ëĆÿíĀç ĚĲíġÎë 
ʵ ɹ sĆĚíġíıÙ KĆÿíĀç ĚĲíġÎë _ĆġĆĖ »ĚlíçĀÀú EÀúúíĀç ÙÓçÙ ĆĀ ĚÀÿÙ ĚíÓÙ Ćæ

ëĆÿíĀç ĚĲíġÎë 
ʵʵ `ÙçÀġíıÙ KĆÿíĀç ĚĲíġÎë _ĆġĆĖ »ĚlíçĀÀú EÀíúúíĀç ÙÓçÙ ĆĀ ĚÀÿÙ ĚíÓÙ Ćæ

ëĆÿíĀç ĚĲíġÎë 
ʵ ʁ `ÙçÀġíıÙ KĆÿíĀç ĚĲíġÎë _ĆġĆĖ »ĚlíçĀÀú víĚíĀç ÙÓçÙ ĆĀ ĚÀÿÙ ĚíÓÙ Ćæ

ëĆÿíĀç ĚĲíġÎë 
ʵ ̫ `ÙçÀġíıÙ KĆÿíĀç ĚĲíġÎë _ĆġĆĖ »ĚlíçĀÀú ĆĀ

ĆġëÙĖ ĚíÓÙ Ćæ
ëĆÿíĀç ĚĲíġÎë 

víĚíĀç ÙÓçÙ ĆĀ ĆġëÙĖ ĚíÓÙ Ćæ
ëĆÿíĀç ĚĲíġÎë 

ʵ y `ÙçÀġíıÙ KĆÿíĀç ĚĲíġÎë _ĆġĆĖ »ĚlíçĀÀú ĆĀEÀúúíĀç ÙÓçÙ ĆĀ ĆġëÙĖ ĚíÓÙ Ćæ
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ĆġëÙĖ ĚíÓÙ Ćæ
ëĆÿíĀç ĚĲíġÎë 

ëĆÿíĀç ĚĲíġÎë 

ʵ ́  
ʵ ̋  
ʵʻl̫  ʁ zíÿíúÀĖ Ĳíġë ʵˡɻ ʸˋ Ìĥġ ÓÙÎÙúÙĖÀġíĆĀ ēĆíĀġ ̠ ëĆÿíĀç ēĆíĀġ 
ʷ ̫ KĆÿÙ íĀ ĀÙçÀġíıÙÓíĖÙÎġíĆĀˋ KĆÿíĀç ēĆíĀġ ̠ ÿĆġĆĖ »ĚlíçĀÀú 
ʷ y KĆÿÙ íĀ ēĆĚíġíıÙ ÓíĖÙÎġíĆĀˋ KĆÿíĀç ēĆíĀġ ̠ ÿĆġĆĖ »ĚlíçĀÀú 
ʷʹl̫  ̒ zÙġ ÎĥĖĖÙĀġ ēĆĚíġíĆĀ ÀĚ ëĆÿíĀç ēĆíĀġ 

 

 

MĀÓÙĳ 

ʺʴʽʽëˡɹ  ɻ

ZÀÌÙú Kíçë ĚēÙÙÓ ëĆÿíĀç ¦Āíġ 
-ĆÿÿÀĀÓ

ĥĀíġ˖Ě 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç vs2f _ĆÓÙ K_ vÀĀçÙ 

ʴ̤ʶʵʸ

ʻʸʼʷʺ

ʸ ̒

2ÙæÀĥúġ ʵʴʴʴʴ 

 ¢Ć ĚÙġ ġëÙ ĚēÙÙÓ ĥĚÙÓ íĀ ëĆÿíĀç 
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MĀÓÙĳ 

ʺʴʽʽëˡɹ  ʁ

ZÀÌÙú ZĆĲ ĚēÙÙÓ ëĆÿíĀç ¦Āíġ 
-ĆÿÿÀĀÓ

ĥĀíġ˖Ě 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç vs2f _ĆÓÙ K_ vÀĀçÙ 

ʴ̤ʶʵʸ

ʻʸʼʷʺ

ʸ ̒

2ÙæÀĥúġ ʹʴʴʴ 

 ¢Ć ĚÙġ ġëÙ ĚēÙÙÓĥĚÙÓ íĀ ëĆÿíĀç 

 

MĀÓÙĳ 

ʺʴʽ ë 

ZÀÌÙú 

KĆÿíĀç

ÀÎÎÙúÙĖÀġíĆĀ

˖ÓÙÎÙúÙĖÀġíĆĀ 

¦Āíġ 
-ĆÿÿÀĀÓ

ĥĀíġ˖Ěˀ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ K_ vÀĀçÙ 

ʵ̤ʶʵʸʻ

ʸʼʷʺʸ

 ̒

2ÙæÀĥúġ ʹʴʴʴʴʴ 

 ¢Ć ĚÙġ ÀÎÎÙúÙĖÀġíĆĀ ÀĀÓ ÓÙÎÙúÙĖÀġíĆĀ ĥĚÙÓ íĀ ëĆÿíĀç 

 

  

MĀÓÙĳ 

ʺʴ+ʴë 

ZÀÌÙú sĆĚíġíĆĀ æÙÙÓæĆĖĲÀĖÓ ¦Āíġ 
-ĆÿÿÀĀÓ

ĥĀíġ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 

ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ K_ vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸʻ

̤ʶʵʸʻʸʼʷʺʸ

 ̒

2ÙæÀĥúġ  ɹ

 ¢Ć ÀÓÓ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ġĆ ġÀĖçÙġ ēĆĚíġíĆĀ 

MĀÓÙĳ 

ʺʴ+ʵë 

ZÀÌÙú ²ÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ ¦Āíġ 
-ĆÿÿÀĀÓ

ĥĀíġ˖Ě 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 

ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ 

-zs˖-z²˖ss˖

s²˖K_ 
vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸʻ

̤ʶʵʸʻʸʼʷʺʸ

 ̒

2ÙæÀĥúġ  ɹ

 ¢Ć ÓÙıíÀġÙ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓ 

MĀÓÙĳ 

ʺʴ+ʶë 

ZÀÌÙú ¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ ¦Āíġ ʴːʵ̧ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 16 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç vs2f _ĆÓÙ 

-zs˖-z²˖ss˖

s²˖K_ 
vÀĀçÙ 

ʴĳʴ̤ʴĳEEE

E 
2ÙæÀĥúġ ʴĳʴ 

 ¢Ć ÀÓÓ ĆĖ ÓÙıíÀġÙ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ 
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MĀÓÙĳ 

ʺʴ+ʼë 

ZÀÌÙú sĖĆÌÙ æĥĀÎġíĆĀ ¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 
ʴĳʴl

ʴĳEEEE 
2ÙæÀĥúġ ʴĳʴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

+íġ 2ÙĚÎĖíēġíĆĀ 2ÙġÀíúĚ 
 ɹ sĖĆÌÙ ʵ ʴl 2líĚÀÌúÙ 

ʵl 8lĀÀÌúÙ 
 ɻ

sĖĆÌÙ ʵ ġĖíççÙĖ ÿĆÓÙ 
ʴl zlíĀçúÙ ġĖíççÙĖˋ ġĖíççÙĖÙÓ ĆĀúĴ ĲëÙĀ ġĖíççÙĖ
ĚíçĀÀú íĚ ıÀúíÓ 
ʵ˞-ĆĀġíĀĥĆĥĚ ġĖíççÙĖ 

 ʁ sĖĆÌÙ ʵ ġĖíççÙĖ ĚíçĀÀú
ĚÙúÙÎġíĆĀ 

ʴ˞ sĖĆÌÙ ʵ ÎÀēġĥĖÙÓ 
ʵl »l ĚíçĀÀú 

 ̫ vÙĚÙĖıÙÓ  l
 y sĖĆÌÙ ʵ ĖíĚíĀç ÙÓçÙ ÙĀÀÌúÙÓ ʴl 2líĚÀÌúÙ 

ʵl 8lĀÀÌúÙ 
 ́

sĖĆÌÙ ʵ æÀúúíĀç ÙÓçÙ ÙĀÀÌúÙÓ 
ʴl 2líĚÀÌúÙ 
ʵl 8lĀÀÌúÙ 

ʺl  ̒ vÙĚÙĖıÙÓ  l
 ̓ sĖĆÌÙ ʶ ʴl 2líĚÀÌúÙ 

ʵl 8lĀÀÌúÙ 
 ̔

sĖĆÌÙ ʶ ġĖíççÙĖ ÿĆÓÙ 
ʴl zlíĀçúÙ ġĖíççÙĖˋ ġĖíççÙĖÙÓ ĆĀúĴ ĲëÙĀ ġĖíççÙĖ
ĚíçĀÀú íĚ ıÀúíÓ 
ʵ˞-ĆĀġíĀĥĆĥĚ ġĖíççÙĖ 

ʵ ɹ sĖĆÌÙ ʶ ġĖíççÙĖ ĚíçĀÀú
ĚÙúÙÎġíĆĀ 

ʴ˞ sĖĆÌÙ ʶ ÎÀēġĥĖÙÓ 
ʵl »l ĚíçĀÀú 

ʵʵ vÙĚÙĖıÙÓ  l
ʵ ʁ sĖĆÌÙ ʶ ĖíĚíĀç ÙÓçÙ ÙĀÀÌúÙÓ ʴ˞ víĚíĀç ÙÓçÙ ĀĆġ úÀġÎëÙÓ 

ʵ˞víĚíĀç ÙÓçÙ úÀġÎëÙÓ 
ʵ ̫

sĖĆÌÙ ʶ æÀúúíĀç ÙÓçÙ ÙĀÀÌúÙÓ 
ʴ˞ EÀúúíĀç ÙÓçÙ ĀĆġ úÀġÎëÙÓ 
ʵ˞EÀúúíĀç ÙÓçÙ úÀġÎëÙÓ 

ʵʸlɻ  ́ vÙĚÙĖıÙÓ  l
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MĀÓÙĳ 

ʺʴ+ʽë 

ZÀÌÙú sĖĆÌÙ ĚġÀġĥĚ ¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 
ʴʴĳl

ʴĳEEEE 

2ÙæÀĥú

ġ 
ʴĳʴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

+íġ 2ÙæíĀíġíĆĀ 2ÙġÀíúĚ 
 ɹ sĖĆÌÙ ʵ ʴl 2líĚÀÌúÙ 

ʵl 8lĀÀÌúÙ 
 ɻ sĖĆÌÙ ʵ ĖíĚíĀç ÙÓçÙ úÀġÎëíĀç ʴ˞ víĚíĀç ÙÓçÙ ĀĆġ úÀġÎëÙÓ 

ʵ˞víĚíĀç ÙÓçÙ úÀġÎëÙÓ 
 ʁ sĖĆÌÙ ʵ æÀúúíĀç ÙÓçÙ úÀġÎëíĀç ʴ˞ EÀúúíĀç ÙÓçÙ ĀĆġ úÀġÎëÙÓ 

ʵ˞EÀúúíĀç ÙÓçÙ úÀġÎëÙÓ 
ʷl  ́  l  l
ʺl  ̒  l  l

 ̓ sĖĆÌÙ ʶ ʴl 2líĚÀÌúÙ 
ʵl 8lĀÀÌúÙ 

 ̔ sĖĆÌÙ ʶ ĖíĚíĀç ÙÓçÙ úÀġÎëíĀç ʴ˞ víĚíĀç ÙÓçÙ ĀĆġ úÀġÎëÙÓ 
ʵ˞víĚíĀç ÙÓçÙ úÀġÎëÙÓ 

ʵ ɹ sĖĆÌÙ ʶ æÀúúíĀç ÙÓçÙ úÀġÎëíĀç ʴ˞ EÀúúíĀç ÙÓçÙ ĀĆġ úÀġÎëÙÓ 
ʵ˞EÀúúíĀç ÙÓçÙ úÀġÎëÙÓ 

ʵʵlɻ ̫  l  l
ʵʸlɻ  ́  l  l

 

MĀÓÙĳ 

ʺʴ+ ë 

ZÀÌÙú 
sĖĆÌÙ ʵ ĖíĚíĀç ÙÓçÙ

ÎÀēġĥĖÙÓ ēĆĚíġíĆĀ 
¦Āíġ 

-ĆÿÿÀĀÓ

ĥĀíġ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 

ÎÎÙĚ

Ě 
v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸʻ

̤ʶʵʸʻʸʼʷʺʸ

 ̒

2ÙæÀĥú

ġ 
 ɹ

 zëĆĲĚ ēĆĚíġíĆĀ æÙÙÓÌÀÎ÷ Àġ ĖíĚíĀç ÙÓçÙ Ćæ ēĖĆÌÙ ʵ ĚíçĀÀú 

MĀÓÙĳ 

ʺʴ++ë 

ZÀÌÙú 
sĖĆÌÙ ʵ æÀúúíĀç ÙÓçÙ

ÎÀēġĥĖÙÓ ēĆĚíġíĆĀ 
¦Āíġ 

-ĆÿÿÀĀÓ

ĥĀíġ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 

ÎÎÙĚ

Ě 
v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸʻ

̤ʶʵʸʻʸʼʷʺʸ

 ̒

2ÙæÀĥú

ġ 
 ɹ

 zëĆĲĚ ēĆĚíġíĆĀ æÙÙÓÌÀÎ÷ Àġ æÀúúíĀç ÙÓçÙ Ćæ ēĖĆÌÙ ʵ ĚíçĀÀú 

MĀÓÙĳ 

ʺʴ+-ë 

ZÀÌÙú 
sĖĆÌÙ ʶ ĖíĚíĀç ÙÓçÙ

ÎÀēġĥĖÙÓ ēĆĚíġíĆĀ 
¦Āíġ 

-ĆÿÿÀĀÓ

ĥĀíġ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 

ÎÎÙĚ

Ě 
v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸʻ

̤ʶʵʸʻʸʼʷʺʸ

 ̒

2ÙæÀĥú

ġ 
 ɹ

 zëĆĲĚēĆĚíġíĆĀ æÙÙÓÌÀÎ÷ Àġ ĖíĚíĀç ÙÓçÙ Ćæ ēĖĆÌÙ ʶ ĚíçĀÀú 

MĀÓÙĳ ZÀÌÙú sĖĆÌÙ ʶ æÀúúíĀç ÙÓçÙ¦Āíġ -ĆÿÿÀĀÓzġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 



 

119 
 

 

 

MĀÓÙĳ 

ʺʴ-ʹë 

ZÀÌÙú 
sĖĆġĆÎĆú ÿÀĳíÿĥÿ

ÀÎÎÙúÙĖÀġíĆĀ 
¦Āíġ 

-ĆÿÿÀĀÓ

ĥĀíġ˖Ěˀ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 

ʵ̤ʶʵʸʻʸʼʷʺ

ʸ ̒
2ÙæÀĥúġ 

ʵʴʴʴʴʴʴ

ʴ ɹ

 

 
¢Ć ĚÙġ ĥēēÙĖ úíÿíġ Ćæ ÀÎÎÙúÙĖÀġíĆĀː 

 

MĀÓÙĳ 

ʺʴ-ʺë 

ZÀÌÙú 
sĖĆġĆÎĆú ÿÀĳíÿĥÿ

ÓÙÎÙúÙĖÀġíĆĀ 
¦Āíġ 

-ĆÿÿÀĀÓ

ĥĀíġ˖Ěˀ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 

ʵ̤ʶʵʸʻʸʼʷʺ

ʸ ̒
2ÙæÀĥúġ 

ʵʴʴʴʴʴʴ

ʴ ɹ

 

 
¢Ć ĚÙġ úĆĲÙĖ úíÿíġ Ćæ ÀÎÎÙúÙĖÀġíĆĀː 

 

MĀÓÙĳ 

ʺʴ2ʹë 

ZÀÌÙú 
sĖĆÌÙ ʵ ĖíĚíĀç ÙÓçÙ

ÎÀēġĥĖÙÓ ÎĆĥĀġ˜Ě˝ 
¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ ʴ̤ʺʹʹʷʹ 2ÙæÀĥúġ  ɹ

 

 
zëĆĲĚ ġëÙ ĀĥÿÌÙĖ Ćæ ġíÿÙĚ ēĖĆÌÙ ʵ ĖíĚíĀç ÙÓçÙ úÀġÎëÙÓː 

 

MĀÓÙĳ 

ʺʴ2ʺë 

ZÀÌÙú 
sĖĆÌÙ ʵ æÀúúíĀç ÙÓçÙ

ÎÀēġĥĖÙÓ ÎĆĥĀġ˜Ě˝ 
¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ ʴ̤ʺʹʹʷʹ 2ÙæÀĥúġ  ɹ

 

 
zëĆĲĚ ġëÙ ĀĥÿÌÙĖ Ćæ ġíÿÙĚ ēĖĆÌÙ ʵ æÀúúíĀç ÙÓçÙ úÀġÎëÙÓː 

 

MĀÓÙĳ 

ʺʴ2ʻë 

ZÀÌÙú 
sĖĆÌÙ ʶ ĖíĚíĀç ÙÓçÙ

ÎÀēġĥĖÙÓ ÎĆĥĀġ˜Ě˝ 
¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ ʴ̤ʺʹʹʷʹ 2ÙæÀĥúġ  ɹ

 

 
zëĆĲĚ ġëÙ ĀĥÿÌÙĖ Ćæ ġíÿÙĚ ēĖĆÌÙ ʶ ĖíĚíĀç ÙÓçÙ úÀġÎëÙÓː 

 

MĀÓÙĳ 

ʺʴ2ʼë 
ZÀÌÙú 

sĖĆÌÙ ʶ æÀúúíĀç ÙÓçÙ

ÎÀēġĥĖÙÓ ÎĆĥĀġ˜Ě˝ 
¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ʺʴ+2ë ÎÀēġĥĖÙÓ ēĆĚíġíĆĀ ĥĀíġ 

ÎÎÙĚ

Ě 
v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸʻ

̤ʶʵʸʻʸʼʷʺʸ

 ̒

2ÙæÀĥú

ġ 
 ɹ

 zëĆĲĚ ēĆĚíġíĆĀ æÙÙÓÌÀÎ÷ ÀġæÀúúíĀç ÙÓçÙ Ćæ ēĖĆÌÙ ʶ ĚíçĀÀú 



 

120 
 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ ʴ̤ʺʹʹʷʹ 2ÙæÀĥúġ  ɹ

 

 
zëĆĲĚ ġëÙ ĀĥÿÌÙĖ Ćæ ġíÿÙĚ ēĖĆÌÙ ʶ æÀúúíĀç ÙÓçÙúÀġÎëÙÓː 

 

MĀÓÙĳ 

ʺʴ8ʴë 

ZÀÌÙú 
_Àĳː ġĆĖĕĥÙ íĀ ēĆĚíġíıÙ

ÓíĖÙÎġíĆĀ 
¦Āíġ ʴːʵ̧ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ ʴ̤ʺʹʹʷʹ 2ÙæÀĥúġ ʷʴʴʴ 

 

 
¢Ć ĚÙġ ġëÙ ÿÀĳíÿĥÿ ġĆĖĕĥÙ Ćæ ĚÙĖıĆ ÓĖíıÙĖ íĀ ēĆĚíġíıÙ ÓíĖÙÎġíĆĀ 

 

MĀÓÙĳ 

ʺʴ8ʵë 

ZÀÌÙú 
_ÀĳġːĆĖĕĥÙ íĀ ĀÙçÀġíıÙ

ÓíĖÙÎġíĆĀ 
¦Āíġ ʴːʵ̧ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 16 

ÎÎÙĚ

Ě 

v

µ 
_ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ ʴ̤ʺʹʹʷʹ 2ÙæÀĥúġ ʷʴʴʴ 

 ¢Ć ĚÙġ ġëÙ ÿÀĳíÿĥÿ ġĆĖĕĥÙ Ćæ ĚÙĖıĆ ÓĖíıÙĖ íĀ ĀÙçÀġíıÙ ÓíĖÙÎġíĆĀ 

MĀÓÙĳ 

ʺʴEʸë 

ZÀÌÙú ÎġĥÀú æĆúúĆĲíĀç ÙĖĖĆĖ ¦Āíġ 
-ĆÿÿÀĀ

Ó ĥĀíġ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 

ÎÎÙĚ

Ě 
v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ 

-zs˖ss˖

K_ 
vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸ

ʻ̤ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥúġ  ɹ

 zëĆĲĚ ēĆĚíġíĆĀ æĆúúĆĲíĀç ÙĖĖĆĖ 

 

MĀÓÙĳ 

ʺʴE ë 

ZÀÌÙú 
sĆĚíġíĆĀ úĆĆē ıÙúĆÎíġĴ

Ćĥġēĥġ 
¦Āíġ 

-ĆÿÿÀĀ

Ó ĥĀíġ˖Ě 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ 
-zs˖ss˖

K_ 
vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸ

ʻ̤ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥúġ  ɹ

 

 
zëĆĲĚ íĀġÙĖĀÀú ÎĆÿÿÀĀÓ ıÙúĆÎíġĴ ˜sĆĚíġíĆĀ úĆĆē Ćĥġēĥġ˝ 

 

MĀÓÙĳ 

ʺʴE-ë 

ZÀÌÙú 
MĀġÙĖĀÀú ÎĆÿÿÀĀÓ

ēĆĚíġíĆĀ 
¦Āíġ 

8ĀÎĆÓÙĖ

ĥĀíġ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ 
-zs˖ss˖

K_ 
vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸ

ʻ̤ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥúġ  ɹ

 

 
zëĆĲĚ íĀġÙĖĀÀú ÎĆÿÿÀĀÓ ēĆĚíġíĆĀ Ćæ ĚÙĖıĆ ÓĖíıÙĖː 

 

MĀÓÙĳ ZÀÌÙú MĀēĥġ ĚġÀġĥĚ ¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UINT  32 
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ʺʴE2ë 

ÎÎÙĚ

Ě 
v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ 

-zs˖ss˖K

_ 
vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸ

ʼ̤ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥúġ  ɹ

 

 

 

 

 

 

 

 

 

¢ëÙ ÌíġĚ ĆæʺʴE2ë ĆÌöÙÎġ ÀĖÙ æĥĀÎġíĆĀÀúúĴ ÓÙæíĀÙÓ ÀĚ æĆúúĆĲˊ 

+íġʷʵ +íġʷʴ +íġʶʽ +íġʶʼ +íġʶʻ +íġʶʺ +íġʶʹ +íġʶʸ 

» ĚíçĀÀú vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ sĖĆÌÙ ʶ sĖĆÌÙ ʵ +v W8 M`s˖²-lfM` ˖¢Z- 

+íġʶʷ +íġʶʶ +íġʶʵ +íġʶʴ +íġʵʽ +íġʵʼ +íġʵʻ +íġʵʺ 

8lz¢fs vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ 2Mʵʸ 2Mʵʷ 

+íġʵʹ +íġʵʸ +íġʵʷ +íġʵʶ +íġʵʵ +íġʵʴ +íġʽ +íġʼ 

2Mʵʶ 2Mʵʵ 2Mʵʴ 2Mʽ 2Mʼ 2Mʻ 2Mʺ 2Mʹ 

+íġʻ +íġʺ +íġʹ +íġʸ +íġʷ +íġʶ +íġʵ +íġʴ 

2Mʸ 2Mʷ 2Mʶ 2Mʵ vÙĚÙĖıÙÓ Kf_8 sf¢ `f¢ 
 

MĀÓÙĳ 

ʺʴE8ëˡɹ  ɻ

ZÀÌÙú fĥġēĥġ ıÀúíÓ ¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 
ʴĳʴ̤ʴĳʻEE

EEEEE 
2ÙæÀĥúġ ʴĳʴ 

 

 

 

 

¢ëÙ ÌíġĚ Ćæ ʺʴE8ë ĆÌöÙÎġ ÀĖÙ æĥĀÎġíĆĀÀúúĴ ÓÙæíĀÙÓ ÀĚ æĆúúĆĲˊ 

+íġ 

zĥÌlíĀÓÙĳ 
ʷʵ̤ʶʵ ʶ ɻ ʶ ɹ ʵ ̔ ʵ ̓ ʵ ̒ ʵ ̋ ʵʹ̤ʴ 

ʴʵë vÙĚÙĖıÙÓ 2fʺ ıÀúíÓ 2fʹ ıÀúíÓ 2fʸ ıÀúíÓ 2fʷ ıÀúíÓ 2fʶ ıÀúíÓ 2fʵ ıÀúíÓ vÙĚÙĖıÙÓ 
 

MĀÓÙĳ 

ʺʴE8ëˡ

ʴ ʁ

ZÀÌÙú fĥġēĥġ ÙĀÀÌúÙÓ ¦Āíġ  l
zġĖĥÎġĥĖ

Ù 
² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

µ 
_ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 

ʴĳʴ̤ʴĳʻEEEEEE

E 

2ÙæÀĥú

ġ 

ʴĳEEEEʴ

ʴʴʴ 

 

 

 

 

¢ëÙ ÌíġĚ Ćæ À ʺʴE8ë ĆÌöÙÎġ ÀĖÙ æĥĀÎġíĆĀÀúúĴ ÓÙæíĀÙÓ ÀĚ æĆúúĆĲˊ 

+íġ 

zĥÌlíĀÓÙĳ 
ʷʵ̤ʶʵ ʶ ɻ ʶ ɹ ʵ ̔ ʵ ̓ ʵ ̒ ʵ ̋ ʵʹ̤ʴ 

ʴʶë vÙĚÙĖıÙÓ 
2f  ̋

ÙĀÀÌúÙÓ 

2fʹ

ÙĀÀÌúÙÓ 

2fʸ

ÙĀÀÌúÙÓ 

2f  ̫

ÙĀÀÌúÙÓ 

2f ʁ

ÙĀÀÌúÙÓ 

2f ɻ

ÙĀÀÌúÙÓ 
vÙĚÙĖıÙÓ 

 

MĀÓÙĳ 

ʺʴEEë 

ZÀÌÙú ¢ÀĖçÙġ ıÙúĆÎíġĴ ¦Āíġ 
-ĆÿÿÀĀ

Ó ĥĀíġ 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Int 32 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ -z²˖s² vÀĀçÙ 

ˡ

ʶʵʸʻʸʼʷʺʸʻ̤

ʶʵʸʻʸʼʷʺʸʻ 

2ÙæÀĥúġ  ɹ

 zëĆĲĚ ĚÙġ ġÀĖçÙġ ıÙúĆÎíġĴː ZíÿíġÙÓ ÌĴ ʺʴʼʴë 

MĀÓÙĳ 

ʺʹʴʶë 

ZÀÌÙú 
zĥēēĆĖġÙÓ ĆēÙĖÀġíĆĀ

ÿĆÓÙĚ 
¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ v  ɹ _ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 
ʴĳʴ̤ʴĳʻEEEEE

EE 
2ÙæÀĥúġ ʴĳʴ 

 

 
zëĆĲĚ ġëÙ ÎĆĀġĖĆú ÿĆÓÙĚ ĚĥēēĆĖġÙÓ ÌĴ ġëÙ ĚÙĖıĆ ÓĖíıÙː 
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Chapter 4 Servo Drive Operation 

ʸːGɻÙġzġÀĖġÙÓĲíġë 2ĖíıÙĖ fēÙĖÀġíĆĀ 

ʸːʵːʵ-ëÙÎ÷úíĚġÌÙæĆĖÙ ĆēÙĖÀġíĆĀ 

`Ćː 2ÙĚÎĖíēġíĆĀ 

sĆĲÙĖ ĚĥēēúĴ 

 ɻ ¢ëÙ ıĆúġÀçÙ Ćæ ÿÀíĀ ÀĀÓ ÎĆĀġĖĆú ÎíĖÎĥíġ ēĆĲÙĖ ĚĥēēúĴ íĚ ĲíġëíĀ ĖÀġÙÓ ıÀúĥÙĚː 

 ʁ sĆĲÙĖ ĚĥēēúĴ ēĆúÀĖíġĴ íĚ ĖíçëġúĴ ÎĆĀĀÙÎġÙÓː 

µíĖíĀç 

 ɻ sĆĲÙĖ ĚĥēēúĴ íĀēĥġ íĚ ĖíçëġúĴ ÎĆĀĀÙÎġÙÓː 

 ʁ 2ĖíıÙĖĚ˫ ēĆĲÙĖ Ćĥġēĥġ ¦²µÿÀġÎëÙĚ ¦²µ ġÙĖÿíĀÀúĚ ĆĀ ġëÙ ÿÀíĀ ÎíĖÎĥíġː 

 ̫ `Ć ĚëĆĖġ ÎíĖÎĥíġ Ćæ ÓĖíıÙĖĚ˫ íĀēĥġ ÀĀÓ Ćĥġēĥġ ¦²µ ġÙĖÿíĀÀúĚː 

 y zíçĀÀú ÎÀÌúÙĚ ÀĖÙ ÎĆĖĖÙÎġúĴ ÀĀÓ ĲÙúú ÎĆĀĀÙÎġÙÓː 

 ́ 2ĖíıÙĖĚ ÀĀÓ ÿĆġĆĖĚ ÀĖÙ ÎĆĀĀÙÎġÙÓ ġĆ çĖĆĥĀÓ 

 ̋ úú ÎÀÌúÙĚ ĥĀÓÙĖ ĚġĖÙĚĚ ĲíġëíĀ ĖÙÎĆÿÿÙĀÓÙÓ ĖÀĀçÙː 

 ̒ `Ć æĆĖÙíçĀ ÎĆĀÓĥÎġíıÙ ĆÌöÙÎġĚ íĀĚíÓÙ˖ĆĥġĚíÓÙ ġëÙ ÓĖíıÙĖː 

_ÙÎëÀĀíÎÀú 

 ɻ 2ĖíıÙĖ ÀĀÓ ÙĳġÙĖĀÀú ëĆúÓíĀç ÌĖÀ÷Ù ÀĖÙ ĀĆġ ēúÀÎÙ ĀÙÀĖ ÎĆÿÌĥĚġíÌúÙĚː 

 ʁ MĀĚġÀúúÀġíĆĀĚ Ćæ ÓĖíıÙĖˋ ÿĆġĆĖ ÀĀÓ ÀĳíĚ íĚ æÀĚġÙĀÙÓː 

 ̫ _ĆıÙÿÙĀġ Ćæ ÿĆġĆĖĚ ÀĀÓ ÿÙÎëÀĀíÎÀú ÀĳÙĚ ÀĖÙ ĀĆġ ĆÌĚġĖĥÎġÙÓː 

 

ʸːʵːʶsĆĲÙĖ fĀ 

-ĆĀĀÙÎġ ʷʼʴ² ēĆĲÙĖ ĚĥēēúĴ íĀġĆ ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ vˋ zˋ ¢ ġÙĖÿíĀÀúĚ ÀĀÓ ʶʶʴ² ēĆĲÙĖ
ĚĥēēúĴ íĀġĆ ÎĆĀġĖĆú ÎíĖÎĥíġ ēĆĲÙĖ ĚĥēēúĴ Zʵ-ˋ Zʶ-ː æġÙĖ ēĆĲÙĖ ĆĀˋ úíçëġ íĀÓíÎÀġĆĖ Ĳíúú úíçëġ

ĥēÀĀÓ æĖĆĀġ ēÀĀÙú Ĳíúú ÓíĚēúÀĴĖ8 ÓĴˋ ġëÙĀ Z82 íĀíġíÀú ĚġÀġĥĚ Ĳíúú ÌÙ ÓíĚēúÀĴÙÓː 2ĖíıÙĖ íĚ

ĖÙÀÓĴ æĆĖ ĆēÙĖÀġíĆĀ íæ ĀĆ ÀúÀĖÿ ĆÎÎĥĖĚː 

 

ʸːʵːʷ¢ĖíÀú vĥĀ 

zÙĖıĆ ÓĖíıÙ ÿĥĚġ ÌÙ ÓíĚÀÌúÙÓ ÌÙæĆĖÙ ēÙĖæĆĖÿíĀç ġĖíÀú ĖĥĀː EĆĖ ĚÀæÙġĴ ēĖÙÎÀĥġíĆĀĚˋ ēúÙÀĚÙ

VfG ĥĀÓÙĖ ÿíĀíÿÀúıÙúĆÎíġĴː 

 

vÙúÀġÙÓ sÀĖÀÿÙġÙĖĚ 

`Ćː sÀĖÀÿÙġÙĖĚ ZÀÌÙú zÙġ ıÀúĥÙ ¦Āíġ 

 ɻ s ʴːʴʵ -ĆĀġĖĆú ÿĆÓÙ ĚÙġġíĀçĚ  ̔  ̟

 ʁ s ʺːʴʸ VfG ġĖíÀú ĖĥĀ ÎĆÿÿÀĀÓ ıÙúĆÎíġĴ ¦ĚÙĖ ÓÙæíĀÙÓ Ė˖ÿíĀ 

 ̫ s ʺːʶʹ ¢ĖíÀú ĖĥĀ ÀÎÎˡ̟ ÓÙÎÙúÙĖÀġíĆĀ ġíÿÙ ¦ĚÙĖ ÓÙæíĀÙÓ ÿĚ˖ʵʴʴʴĖēÿ 
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Á súÙÀĚÙ ÿÀ÷Ù ĚĥĖÙ ġëÙÿÙÎëÀĀíÎÀú ÀĳíĚ íĚ ĲíġëíĀ ġëÙ ĖÀĀçÙ Ćæ ÿĆġíĆĀ ÀĀÓ ġĖÀıÙúúÙÓ ÓíĚġÀĀÎÙ
ĚëĆĥúÓ ĀĆġ ÌÙ ġĆĆ úĆĀç ġĆ ÀıĆíÓ ÎĆúúíĚíĆĀː 

Á zÙġ ĆēġíÿÀú ıÙúĆÎíġĴ ÀĀÓ ÀÎÎÙúÙĖÀġíĆĀ æĆĖ ġĖíÀú ĖĥĀ ˜ĀĆġ ġĆĆ ëíçëˍ˝ 
Á 2Ć ĀĆġ ÿĆÓíæĴ ÀĀĴ çÀíĀ ĖÙúÀġÙÓ ēÀĖÀÿÙġÙĖĚ ÓĥĖíĀç ÿĆġíĆĀ ġĆ ÀıĆíÓ ıíÌĖÀġíĆĀː 

 
súÙÀĚÙ ĖÙæÙĖ ġĆ˨ E˗VĆç ¢ĖíÀú vĥĀæ˩ĆĖ ÓÙġÀíúÙÓ ÙĳēúÀĀÀġíĆĀĚ ĆĀ ëĆĲ ġĆ ēÙĖæĆĖÿ ġĖíÀú ĖĥĀ
ĥĚíĀç æĖĆĀġ ēÀĀÙú ĆēÙĖÀġíĆĀ 
 

ʸːʵːʸ_ĆġĆĖ ĖĆġÀġíĆĀÀú ÓíĖÙÎġíĆĀ ĚÙġġíĀçĚ 

_ĆġĆĖ ĖĆġÀġíĆĀÀú ÓíĖÙÎġíĆĀ ÎÀĀ ÌÙ ÎëÀĀçÙÓ ġëĖĆĥçë sĖʴːʴʺ ĲíġëĆĥġ ÎëÀĀçíĀç ġëÙ ēĆúÀĖíġĴ Ćæ

ġëÙ íĀēĥġ ÎĆÿÿÀĀÓː 

sĖʴːʴʺ 

`ÀÿÙ 
-ĆÿÿÀĀÓ ēĆúÀĖíġĴ

íĀıÙĖĚíĆĀ 
_ĆÓÙ       F 

vÀĀçÙ ʴ ̤ ʵ ¦Āíġ  ˞ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʴʴʺë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

 

 

 

 

¦ĚÙÓ ġĆ ÎëÀĀçÙ ġëÙ ĖĆġÀġíĆĀÀú ÓíĖÙÎġíĆĀ Ćæ ġëÙ ÿĆġĆĖː 

zÙġ ıÀúĥÙ 2ÙġÀíúĚ 

 ɹ
sĆúÀĖíġĴ Ćæ ġëÙ ÎĆÿÿÀĀÓ íĚ ĀĆġíĀıÙĖĚÙÓː ¢ëÙ ÓíĖÙÎġíĆĀ Ćæ ĖĆġÀġíĆĀ íĚ

ÎĆĀĚíĚġÙĀġ Ĳíġë ġëÙ ēĆúÀĖíġĴ Ćæ ÎĆÿÿÀĀÓː 

 ɻ
sĆúÀĖíġĴ Ćæ ÎĆÿÿÀĀÓ íĚ íĀıÙĖĚÙÓː ¢ëÙ ÓíĖÙÎġíĆĀ Ćæ ĖĆġÀġíĆĀ íĚ ĆēēĆĚíġÙ

ġĆ ġëÙ ēĆúÀĖíġĴ Ćæ ÎĆÿÿÀĀÓː 

`ĆġÙˊ vĆġÀġíĆĀÀú ÓíĖÙÎġíĆĀ Ćæ ġëÙ ÿĆġĆĖ íĚ ĖÙÎĆÿÿÙĀÓÙÓ ġĆ ÌÙ ĚÙġ ġëĖĆĥçëĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʺʴʻ8ː

KĆĲÙıÙĖˋ sĖʴːʴʺ ëÀĚ ëíçëÙĖ ēĖíĆĖíġĴ ġëÀĀ ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʺʴʻ8ː ʺʴʻ8 ĆĀúĴ ġÀ÷ÙĚ ÙææÙÎġ ĲëÙĀ

sĖʴːʴʺ ̠ ʴː 

 

 

 

ʸːʵːʹKĆúÓíĀç +ĖÀ÷Ù zÙġġíĀçĚ 

KĆúÓíĀç ÌĖÀ÷Ù íĚ ÓÙĚíçĀÙÓ ġĆ ëĆúÓ ġëÙ ÀĳíĚ íĀ ēĆĚíġíĆĀ ġĆ ēĖÙıÙĀġ íġ æĖĆÿ ĚúíÓíĀç ÓĥÙ ġĆ

ÀēēúíÙÓ ÙĳġÙĖĀÀú æĆĖÎÙĚ ĲëÙĀ ġëÙ ÓĖíıÙĖ íĚ ÓíĚÀÌúÙÓː KĆúÓíĀç ÌĖÀ÷Ù íĚ ĆēġíĆĀÀú ÀĀÓ ÓÙēÙĀÓĚ

ĆĀ ġëÙ ÿĆÓÙú Ćæ ÿĆġĆĖ ÎëĆĚÙĀ æĆĖ ġëÙ ÀēēúíÎÀġíĆĀː 

 

Á súÙÀĚÙ ĆĀúĴ ĥĚÙ ëĆúÓíĀçÌĖÀ÷Ù ĲëÙĀ ÿĆġĆĖ íĚ ĚġĆēēÙÓː `Ć ÀēēúíÎÀÌúÙ ĲëÙĀ ÿĆġĆĖ íĚ
íĀ ÿĆġíĆĀː 

Á KĆúÓíĀç ÌĖÀ÷Ù ÎĆíú ëÀĚ ĀĆ ēĆúÀĖíġĴː 
Á _ĆġĆĖ ĚëĆĥúÓ ÌÙ ÓíĚÀÌúÙÓ ÀæġÙĖ ĚġĆēēÙÓː 
Á ¢ëÙĖÙ íĚ ĚĆÿÙ ĀĆíĚÙ ĲëÙĀ ÿĆġĆĖĚ Ĳíġë ÌĖÀ÷Ù ÀĖÙ íĀ ÿĆġíĆĀ Ìĥġ ġëÀġ ÓĆÙĚĀġ˫ ÀææÙÎġ íġĚ
æĥĀÎġíĆĀÀúíġĴː 

Á _ÀçĀÙġíÎĚÙĀĚĆĖĚ ÿíçëġ ÌÙ ÀææÙÎġÙÓ ĲëÙĀ ġëÙ ëĆúÓíĀç ÌĖÀ÷Ù íĚ ĆĀː súÙÀĚÙ ÌÙ ÀĲÀĖÙː 
 
 



 

124 
 

KĆúÓíĀç ÌĖÀ÷Ù ĲíĖíĀç 
KĆúÓíĀç ÌĖÀ÷Ù íĀēĥġ ĚíçĀÀú íĚ ĲíġëĆĥġ ēĆúÀĖíġĴː Ā íĚĆúÀġÙÓ ʶʸ² ĚĲíġÎëíĀç ēĆĲÙĖ ĚĥēēúĴ íĚ
ĖÙÎĆÿÿÙĀÓÙÓ ġĆ ēĖÙıÙĀġ ÀÌĀĆĖÿÀú ëĆúÓíĀç ÌĖÀ÷Ù ÌÙëÀıíĆĖ íĀ ÎÀĚÙ Ćæ ĚĥÓÓÙĀ ÓĖĆē íĀ
ĲĆĖ÷íĀç ÎĥĖĖÙĀġ ĆĖ ıĆúġÀçÙː 
 

L
in

e
 f

ilt
e
r

Servo Driver

L1C

L2C M

PG

BK

Brake Relay

BK-RY

DC 24V

Holding 
brake

Encoder

Motor

U

W
V

3P 
380VAC

CN2

CN1

DO2+(BRK+)

DOCOM-(BRK-)
DC24V

Brake power supply

PER

T

S

 
µíĖíĀç ÓíÀçĖÀÿ Ćæ ÿĆġĆĖ ëĆúÓíĀç ÌĖÀ÷Ù 

 

ʸːʵːʺzÙĖıĆ vĥĀĀíĀç 

ʵː 8ĀÀÌúÙ ĚÙĖıĆ ÓĖíıÙĖ 

-ëÙÎ÷ íæ -`ʷ˖-`ʸ íĚ ÎĆĀĀÙÎġÙÓ ēĖĆēÙĖúĴː zÙĖıĆ ÓĖíıÙĖ íĚ íĀ ĖÙÀÓĴ ÿĆÓÙː _ĆġĆĖ íĚ ĚġĆēēÙÓ

ÀĀÓ ëĆúÓíĀç ÌĖÀ÷Ù íĚ ÀÎġíıÀġÙÓː EĖĆĀġ ēÀĀÙú ÓíĚēúÀĴ ĚëĆĲĚ ʸʴʶ ĚġÀġÙ ÿÀÎëíĀÙ ̠ fēÙĖÀġíĆĀÀúˋ

8ġëÙĖ- ¢ ÎĆÿÿĥĀíÎÀġíĆĀ ĚġÀġĥĚ ̠ ĆēÙĖÀġíĆĀÀúˋ vĥĀĀíĀç ÿĆÓÙ ̠ ʼˋ ĚÙĖıĆ íĚ íĀ ĚġĆē ÿĆÓÙː 

 

ʶː _ĆġĆĖ ĚġÀĖġĚ ġĆ ÿĆıÙ ÀæġÙĖ ÎĆÿÿÀĀÓ íĀēĥġ 

i. fĀ æíĖĚġ ġíÿÙ ĆēÙĖÀġíĆĀˋ ēúÙÀĚÙ ĥĚÙ ĚĥíġÀÌúÙÎĆÿÿÀĀÓ Àġ úĆĲ ıÙúĆÎíġĴː -ĆĀæíĖÿ íæ ÿĆġĆĖ

íĚ ĲĆĖ÷íĀç ĀĆĖÿÀúúĴː 

ii. -ëÙÎ÷ íæ ÿĆġĆĖ ĖĆġÀġíĆĀÀú ÓíĖÙÎġíĆĀ íĚ ÎĆĖĖÙÎġː Mæ ĀĆġˋ ēúÙÀĚÙ ÎëÙÎ÷ íĀēĥġ ÎĆÿÿÀĀÓ ĆĖ

ēÀĖÀÿÙġÙĖ ĚÙġġíĀçĚː ˜sĖʴːʴʺ˝ː 

iii. Mæ ÿĆġĆĖ íĚ ĲĆĖ÷íĀç ĀĆĖÿÀúúĴˋ ÿĆġíĆĀ ÓÀġÀ ĚĥÎë ÀĚ ÿĆġĆĖ ĖĆġÀġíĆĀÀú ıÙúĆÎíġĴÓ˨ʴʵzs˩

ÀĀÓ ÀÎġĥÀú ġĆĖĕĥÙ æÙÙÓÌÀÎ÷Ó˨ʴʸġĖÎ˩ÀĀ ÌÙ ÿĆĀíġĆĖÙÓ ĆĀ ġëÙ æĖĆĀġ ēÀĀÙú ĆĖ ġëĖĆĥçë

_ĆġíĆĀ zġĥÓíĆː 

 

 

 

ʷː sĆĲÙĖ ĆĀ ĚÙĕĥÙĀÎÙ ÓíÀçĖÀÿ 
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Control 
circuit

( L1CȁL2C)

CPU
Init

Servo ready
S- RDY

Servo enabled
SRV- ON

Dynamic 
brake

Servo status
SRV- ST

Motor 
Power on

External brake 
deactivated

BRK- OFF

Position , 
velocity , torque 

command

OFF

ON

Reset

Usual action

Not Ready

Ready

Input coupler OFF

Input coupler ON

Activated
Deactivated

Disabled

Enabled

Power OFF

Power ON

Brake ON

Brake OFF

NO command

Command

*1

*2

Main power 
supply

( RȁSȁT)

OFF

ON

 
súÙÀĚÙ ÙĀġÙĖ ĚÙĖıĆ ĚġÀġĥĚˋ ēĆĚíġíĆĀˋ ıÙúĆÎíġĴˋ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ ÀĚ ĚÙĕĥÙĀÎÙ ÓíÀçĖÀÿ ÀÌĆıÙː 

ˆˆɻː zvl2· ĚíçĀÀú íĚ çíıÙĀ ÀæġÙĖ -s¦ íĀíġíÀúíĸÀġíĆĀ ÀĀÓ ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ ēĆĲÙĖÙÓ ĆĀː 

ʶː zv²zl¢ ĚíçĀÀú íĚ ĖÙÎÙíıÙÓ ĲëÙĀ ĚÙĖıĆ ÓĖíıÙĖ íĚ ÙĀÀÌúÙÓː -ĆÿÿÀĀÓ íĀēĥġ íĚ ĀĆġ

ÀúúĆĲÙÓ ĴÙġː 
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ʸːʵːʻzÙĖıĆ ĚġĆē 

zÙĖıĆ ĚġĆēēíĀç ÀĖÙ Ćæ ʷ ÓíææÙĖÙĀġ ÿÙġëĆÓĚˊ zÙĖıĆ ÌĖÀ÷íĀçÿÙġëĆÓˋ æĖÙÙ ĚġĆēēíĀç ÿÙġëĆÓˋ

ÓĴĀÀÿíÎ ÌĖÀ÷íĀç ÿÙġëĆÓː 

 

 

 

 

  

zġĆēēíĀç ÿÙġëĆÓ 2ÙĚÎĖíēġíĆĀ 2ÙġÀíúĚ 

zÙĖıĆ ÌĖÀ÷íĀç zÙĖıĆ ÓĖíıÙĖ ÓÙúíıÙĖĚ ÌĖÀ÷íĀç ġĆĖĕĥÙ íĀ

ĆēēĆĚíġÙ ÓíĖÙÎġíĆĀ 

uĥíÎ÷ ĚġĆēēíĀç Ìĥġ ÿÙÎëÀĀíÎÀú

íÿēÀÎġ ÿíçëġ ÙĳíĚġ 

EĖÙÙ ĚġĆēēíĀç _ĆġĆĖ ēĆĲÙĖ Îĥġ Ćææː EĖÙÙġĆ ÿĆıÙ ĥĀġíú

ıÙúĆÎíġĴ ̠ ʴː ææÙÎġÙÓ íĀÙĖġíÀˋ æĖíÎġíĆĀ

ÀĀÓ ĆġëÙĖ æÀÎġĆĖĚ 

zÿĆĆġë ÓÙÎÙúÙĖÀġíĆĀˋ úĆĲ ÿÙÎëÀĀíÎÀú

íÿēÀÎġ Ìĥġ ĚúĆĲ ĚġĆēēíĀç 

2ĴĀÀÿíÎ ÌĖÀ÷íĀç +ĖÀ÷Ù ÀÎġíıÀġÙÓ ĲëÙĀ íĀ ÿĆġíĆĀ uĥíÎ÷ ĚġĆēēíĀç Ìĥġ ÿÙÎëÀĀíÎÀú

íÿēÀÎġ ÿíçëġ ÙĳíĚġ 

zġĆēēíĀç ĚġÀġĥĚ zġÀġĥĚÀæġÙĖ ĚġĆēēÙÓ 

EĖÙÙ ÿĆıíĀç _ĆġĆĖ íĚ ēĆĲÙĖÙÓ Ćææˋ ĖĆġĆĖ íĚ æĖÙÙ ġĆ ĖĆġÀġÙ 

2ĴĀÀÿíÎ ÌĖÀ÷íĀç _ĆġĆĖ íĚ ēĆĲÙĖÙÓ Ćææˋ ĖĆġĆĖ íĚ ĀĆġ æĖÙÙ ġĆ ĖĆġÀġÙ 

KĆúÓíĀç ÌĖÀ÷Ù ĚġĆēēíĀç _ĆġĆĖ ÀĳíĚ íĚ úĆÎ÷ÙÓˋ ÎÀĀĀĆġ ĖĆġÀġÙ æĖÙÙúĴ 
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_ĆġĆĖ ĚġĆēēíĀç̂zÙĖıĆ ÓíĚÀÌúÙÓ̃ zlÙĕĥÙĀÎÙ2íÀçĖÀÿ 

zÙĖıĆ ÌĖÀ÷íĀç ÿÙġëĆÓː zġÀġĥĚ ÀæġÙĖ ĚġĆēēíĀçˊ 2ĴĀÀÿíÎ ÌĖÀ÷íĀç

Servo status
SRV- ST

Dynamic 
brake

Motor power

Servo enabled
SRV- ON

Motor 
rotation

Disabled Enabled

DeactivatedActivated

Power OFF Power ON

Input coupler 
OFF

Input coupler 
ON

Input coupler 
OFF

Activated

Power OFF

Disabled

*1

*2

*3

t

Holding brake 
status

BRK

Brake OFF
BRK- OFF

Brake ON
BRK- ON Brake OFF

BRK- OFF
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Servo stopping method. Status after stopping: free moving  

Servo status
SRV- ST

Dynamic 
brake

Motor power

Servo enabled
SRV- ON

Motor 
rotation

Disabled Enabled

DeactivatedActivated

Power OFF
Power ON

Input coupler 
OFF

Input coupler 
ON

Input coupler 
OFF

Power OFF

Disabled

*1

*2

*3

t

Brake ON
BRK- OFF

Brake OFF
BRK- ON

Brake ON
BRK- OFF

Holding brake status
BRK
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Free stopping method. Status after stopping: Free moving  

Servo status
SRV- ST

Dynamic 
brake

Motor power

Servo enabled
SRV- ON

Motor 
rotation

Disabled Enabled

DeactivatedActivated

Power OFF Power ON

Input coupler 
OFF

Input coupler 
ON

Input coupler 
OFF

Power OFF

Disabled

*1

*2

*3

t

Brake ON
BRK- OFF

Brake OFF
BRK- ON

Brake ON
BRK- OFF

Holding brake 
status

BRK
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Dynamic braking method. Status after stopping: Free moving  

Servo status
SRV- ST

Dynamic 
brake

Motor power

Servo enabled
SRV- ON

Motor 
rotation

Disabled Enabled

DeactivatedActivated

Power OFF Power ON

Input coupler 
OFF

Input coupler 
ON

Input coupler 
OFF

Power OFF

Disabled

*1

*2

*3

Activated

Deactivated

t

Brake ON
BRK- OFF

Brake OFF
BRK- ON

Brake ON
BRK- OFF

Holding brake status
BRK

 

ˆˆ ʵː zġÀġĥĚ ÀæġÙĖ ĚġĆēēíĀç íĚ ÀĚ ÓÙæíĀÙÓ íĀ sĖʹːʴʺː 

 

ʶː zv²zl¢ ĚíçĀÀú íĚ ĖÙÎÙíıÙÓ ĲëÙĀ ĚÙĖıĆ ÓĖíıÙĖ íĚ ÙĀÀÌúÙÓː -ĆÿÿÀĀÓ íĀēĥġ íĚ ĀĆġ ÀúúĆĲÙÓ ĴÙġː 

 

ʷː zÙĖıĆ ĚġĆēēíĀç ÿÙġëĆÓ íĚ ÀĚ ÓÙæíĀÙÓ íĀ sĖʹːʴʺ˕ ÌĖÀ÷íĀç ġĆĖĕĥÙ íĀ ĆēēĆĚíġÙ ÓíĖÙÎġíĆĀ ġĆ ÓÙÎÙúÙĖÀġÙ

ġëÙ ÿĆġĆĖ íĚ ÀĚ ÓÙæíĀÙÓ íĀ sĖʹːʵʵː 2ÙÎÙúÙĖÀġíĆĀ ġíÿÙ ġíĚ ÓÙġÙĖÿíĀÙÓ ÌĴ ĲëíÎëÙıÙĖ ÎĆÿÙĚ æíĖĚġ ÌÙġĲÙÙĀ

ġíÿÙ ĚÙġ íĀ sĖʺːʵʸ ÀĀÓ ġíÿÙ ĀÙÙÓÙÓ æĆĖ ÿĆġĆĖ ġĆ ÓĖĆē ÌÙúĆĲ ıÙúĆÎíġĴ ĚÙġ íĀ sĖʸːʷʽː æġÙĖ ÓÙÎÙúÙĖÀġíĆĀ

ġíÿÙ ġˋ ÓĴĀÀÿíÎ ÌĖÀ÷íĀç Ĳíúú ÌÙ Ćææ ÀĀÓ ëĆúÓíĀç ÌĖÀ÷Ù ĚíçĀÀú Ĳíúú ÌÙ ĚÙġ ġĆ fEE ˜KĆúÓíĀç ÌĖÀ÷Ù íĚ

ÀÎġíıÀġÙÓː úġëĆĥçë +vWflEE ĚíçĀÀú íĚ ıÀúíÓˋ ÀÎġĥÀú ÀÎġíıÀġíĆĀ Ćæ ëĆúÓíĀç ÌĖÀ÷Ù íĚ ÓÙēÙĀÓÙĀġ ĆĀ ĲëÙġëÙĖ

ġëÙ ÿĆġĆĖ ÎĆÿÙĚ Ĳíġë ëĆúÓíĀç ÌĖÀ÷Ù˝ː 

 

ʸː +vWfl` ĚíçĀÀú ÓĆÙĚĀġ˫ íĀÓíÎÀġÙ ġëÙ ÀÎġíıÀġíĆĀ Ćæ ëĆúÓíĀç ÌĖÀ÷Ù Ìĥġ ġëÙ ıÀúíÓÀġíĆĀ Ćæ ġëÙ ĚíçĀÀúː

KĆúÓíĀç ÌĖÀ÷Ù íĚ ĀĆġ ÀēēúíÙÓ ĲëÙĀ +vWfl` ĚíçĀÀú íĚ ıÀúíÓː zÀÿÙ íÓÙÀ çĆÙĚ æĆĖ +vWflEE ĚíçĀÀúː 
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zġĆēēíĀç ĲëÙĀ ÀúÀĖÿ ĆÎÎĥĖĚz˟ÙĕĥÙĀÎÙ 2íÀçĖÀÿ 

Servo braking method. Status after stopping: Dynamic braking  

Error 
occurrence

Servo status
SRV- ST

Dynamic brake

Motor power

Servo ready
S- RDY

Servo Alarm
ALM

Motor 
rotational 
velocity

Normal

Error

Enabled Disabled

Deactivated

Activated

Power ON Power OFF

Ready Not Ready

No Alarm Alarm

*1

*2

t

Brake OFF
BRK- ON

Brake ON
BRK- OFF

Holding brake 
status

BRK
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Free stopping method. Status after stopping: Dynamic braking  

Alarm 
occurrence

Servo status
SRV- ST

Dynamic 
brake

Motor power

Servo Ready
S- RDY

Servo Alarm
ALM

Motor 
rotational 
velocity

Normal

Error

Enabled Disabled

Deactivated

Activated

Power 
ON Power OFF

Ready Not Ready

No Alarm
Alarm

*1

*2

t

Brake OFF
BRK- ON

Brake ON
BRK- OFF

Holding brake 
status

BRK
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2ĴĀÀÿíÎ ÌĖÀ÷íĀç ÿÙġëĆÓː zġÀġĥĚ ÀæġÙĖ ĚġĆēēíĀçˊ 2ĴĀÀÿíÎ ÌĖÀ÷íĀç 

Alarm 
occurrence

Servo status
SRV- ST

Dynamic 
brake

Motor power

Status ready
S- RDY

Servo Alarm
ALM

Motor 
rotational 
velocity

Normal

Error

Enabled Disabled

Deactivated

Activated

Power ON Power OFF

Ready Not Ready

No Alarm Alarm

*2

*1

t

Brake OFF
BRK- ON

Brake ON
BRK- OFF

Holding brake 
status

BRK
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zÙĖıĆ ÌĖÀ÷íĀç ÿÙġëĆÓː zġÀġĥĚ ÀæġÙĖ ĚġĆēēíĀçˊ EĖÙÙ ÿĆıíĀç 

 

Alarm 
occurrence

Servo status
SRV- ST

Dynamic 
brake

Motor power

Servo ready
S- RDY

Servo alarm
ALM

Motor 
rotational 
velocity

Normal

Error

Enabled Disabled

Deactivated

Power 
ON Power OFF

Ready Not Ready

No Alarm
Alarm

*1

*2

t

Brake OFF
BRK- ON

Brake ON
BRK- OFF

Holding brake 
status

BRK
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EĖÙÙ ĚġĆēēíĀçÿÙġëĆÓː zġÀġĥĚ ÀæġÙĖ ĚġĆēēíĀçˊ EĖÙÙ ÿĆıíĀç 

Alarm 
occurrence

Servo status
SRV- ST

Dynamic 
brake

Motor power

Servo ready
S- RDY

Servo alarm
ALM

Motor 
rotational 
velocity

Normal

Error

Enabled Disabled

Deactivated

Power ON Power OFF

Ready Not Ready

No Alarm
Alarm

*1

*2

t

Brake OFF
BRK- ON

Brake ON
BRK- OFF

Holding brake 
status

BRK
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2ĴĀÀÿíÎ ÌĖÀ÷íĀçː zġÀġĥĚ ÀæġÙĖ ĚġĆēēíĀçˊ EĖÙÙ ÿĆıíĀç 

Error
occurrence

Servo status
SRV- ST

Dynamic 
brake

Motor power

Servo Ready
S- RDY

Servo Alarm
ALM

Motor 
rotational 
velocity

Normal

Error

Enabled Disabled

Deactivated

Activated

Power ON Power OFF

Ready Not Ready

No Alarm Alarm

*2

*1 Deactivated

t

Brake OFF
BRK- ON

Brake ON
BRK- OFF

Holding brake 
status

BRK

 
ˆˆɻː zġÀġĥĚ ÀæġÙĖ ĚġĆēēíĀç íĚ ÀĚ ÓÙæíĀÙÓ íĀ sĖʹːʵʴː 

 

ʶː zÙĖıĆ ĚġĆēēíĀç ÿÙġëĆÓ íĚ ÀĚ ÓÙæíĀÙÓ íĀ sĖʹːʵʴː 2ÙÎÙúÙĖÀġíĆĀ ġíÿÙ ġ íĚ ÓÙġÙĖÿíĀÙÓ ÌĴ ĲëíÎëÙıÙĖ

ÎĆÿÙĚ æíĖĚġ ÌÙġĲÙÙĀ ġíÿÙ ĚÙġ íĀ sĖʺːʵʸ ÀĀÓ ġíÿÙ ĀÙÙÓÙÓ æĆĖ ÿĆġĆĖ ġĆ ÓĖĆē ÌÙúĆĲ ıÙúĆÎíġĴ ĚÙġ íĀ sĖʸːʷʽː

æġÙĖ ÓÙÎÙúÙĖÀġíĆĀ ġíÿÙ ġˋ ÓĴĀÀÿíÎ ÌĖÀ÷íĀç Ĳíúú ÌÙ Ćææ ÀĀÓ ëĆúÓíĀç ÌĖÀ÷Ù ĚíçĀÀú Ĳíúú ÌÙ ĚÙġ ġĆ fEE

˜KĆúÓíĀç ÌĖÀ÷Ù íĚ ÀÎġíıÀġÙÓː úġëĆĥçë +vWflEE ĚíçĀÀú íĚ ıÀúíÓˋ ÀÎġĥÀú ÀÎġíıÀġíĆĀ Ćæ ëĆúÓíĀç ÌĖÀ÷Ù íĚ

ÓÙēÙĀÓÙĀġ ĆĀ ĲëÙġëÙĖ ġëÙ ÿĆġĆĖ ÎĆÿÙĚ Ĳíġë ëĆúÓíĀç ÌĖÀ÷Ù˝ː 

 

ʷː +vWfl` ĚíçĀÀú ÓĆÙĚĀġ˫ íĀÓíÎÀġÙ ġëÙ ÀÎġíıÀġíĆĀĆæ ëĆúÓíĀç ÌĖÀ÷Ù Ìĥġ ġëÙ íĀıÀúíÓÀġíĆĀ Ćæ ġëÙ ĚíçĀÀúː

KĆúÓíĀç ÌĖÀ÷Ù íĚ ĀĆġ ÀēēúíÙÓ ĲëÙĀ +vWfl` ĚíçĀÀú íĚ ıÀúíÓː zÀÿÙ íÓÙÀ çĆÙĚ æĆĖ +vWflEE ĚíçĀÀúː 
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úÀĖÿ ÎúÙÀĖíĀçzlÙĕĥÙĀÎÙ ÓíÀçĖÀÿ 

Servo 
alarm
ALM

Servo 
ready
S- RDY

Alarm 
clearing

A- CLR

Dynamic 
brake

Servo 
status
SRV- ST

Motor power

External 
brake 

deactivation
BRK- OFF

Position ,
Velocity ,

Torque Command

Alarm

No Alarm

Not Ready
Ready

Input coupler OFF

Input coupler ON

Activated
Deactivated

Disabled Enabled

Power OFF

Power ON

Brake ON

Brake OFF

No command

Command

*1

ˆˆ ʵːzv²zl¢ ĚíçĀÀú íĚ ĖÙÎÙíıÙÓ ĲëÙĀ ĚÙĖıĆÓĖíıÙĖ íĚ ÙĀÀÌúÙÓː -ĆÿÿÀĀÓ íĀēĥġ íĚ ĀĆġ ÀúúĆĲÙÓ ĴÙġ 

 

ʶː +vWflEE ĚíçĀÀú ÓĆÙĚĀġ˫ íĀÓíÎÀġÙ ġëÙ ÓÙÀÎġíıÀġíĆĀ Ćæ ëĆúÓíĀç ÌĖÀ÷Ù Ìĥġ ġëÙ íĀıÀúíÓÀġíĆĀ Ćæ ġëÙ ĚíçĀÀúː

KĆúÓíĀç ÌĖÀ÷Ù íĚ ÀēēúíÙÓ ĲëÙĀ +vWflEE ĚíçĀÀú íĚ íĀıÀúíÓː 
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ʸː8ʁúÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ 

µëÙĀ úĆÀÓÙÓ ÀĳíĚ ÿĆıÙÓ æĆĖ ʵ ÎĆÿÿÀĀÓ ĥĀíġˋ íġ ÎĆĖĖÙĚēĆĀÓĚ ġĆ ÿĆġĆĖ ÙĀÎĆÓÙĖ ĥĀíġ ĲëíÎë

íĚ ÎĆĀıÙĖġÙÓ íĀ ÿĆĖÙ ÎĆÿēĖÙëÙĀĚíÌúÙ ēëĴĚíÎÀú ĥĀíġĚ ĚĥÎë ÀĚɽÿː ¢ëÙ ĥĚÙ Ćæ ÙúÙÎġĖĆĀíÎ

çÙÀĖ ĖÀġíĆ íĚ ġĆ ġĥĖĀ ġëÙ ÿĆıÙÿÙĀġ íĀ ēëĴĚíÎÀú ĥĀíġĚ ġĆ ĖÙĕĥíĖÙÓ ēĥúĚÙ ÎĆĥĀġ ÙĕĥíıÀúÙĀÎĴː 

 

8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ̠
   

   
 

Rotor might be connected to load through reducer or other mechanical structures. 

Hence, the gear ratio is closely related to reducer gear ratio, position encoder  

resolution and mechanical dimensions related parameters.  

8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ̠
 

  
 

8úÙÎġĖĆĀíÎ çÙÀĖ ÎÀĀ ÌÙ ĚÙġ ġëĖĆĥçë sĖʴːʴʼː Mæ sĖʴːʴʼŬ ʴˋ sĖʴːʴʼ íĚ ıÀúíÓː Mæ sĖʴːʴʼ ̠ ʴˋ

ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʺʴʽʶˡɹ ʵ íĚ ıÀúíÓː 

-ĆÿÿÀĀÓ ēĥúĚÙ ÎĆĥĀġ ēÙĖ ÿĆġĆĖ ĖÙıĆúĥġíĆĀ ĀÙÙÓĚ ġĆ ÌÙ²8ĀÎĆÓÙĖ sĥúĚÙ -ĆĥĀġ ēÙĖ

vÙıĆúĥġíĆĀ ˖ ʼʴʴʴː 

 

z2ʻ8-ĚÙĖíÙĚ ÎĆÿÙĚ Ĳíġë ÿĆġĆĖĚ Ĳíġë ʶʷÌlíġ ÙĀÎĆÓÙĖː sĥúĚÙ ÎĆĥĀġ ēÙĖ ĖÙıĆúĥġíĆĀ æĆĖ ʶʷˡ

Ìíġ ÙĀÎĆÓÙĖ ̠ ʼʷʼʼʺʴʼː EĖĆÿ ġëÙ ÎĆĀÓíġíĆĀ ÀÌĆıÙˋ ġëÙ ÎĆÿÿÀĀÓ ēĥúĚÙ ÎĆĥĀġ ēÙĖ ÿĆġĆĖ

ĖÙıĆúĥġíĆĀæĆĖ ʶʷÌlíġ ÙĀÎĆÓÙĖů ʵʴʸʽː 

 

sĖʴːʴʼ 

`ÀÿÙ 
-ĆÿÿÀĀÓ ēĥúĚÙ ÎĆĥĀġĚ

ēÙĖ ĖÙıĆúĥġíĆĀ 
_ĆÓÙ       F 

vÀĀçÙ 
ʴ̤ʼʷʼʼʺʴ

 ̓

¦Āí

ġ 
sl 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʴʴʼë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 
sĥúĚÙĚ ēÙĖ ĖÙıĆúĥġíĆĀ ÎÀĀ ÌÙ ĚÙġ ĥĚíĀç ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʺʴʼEˋ ʺʴʽʵˋ ʺʴʽʶː KĆĲÙıÙĖˋ sĖʴːʴʼ ëÀĚ
ëíçëÙĖ ēĖíĆĖíġĴː 

 

MĀÓÙĳ 

ʺʴʼEëˡɹ  ɻ

`ÀÿÙ 8ĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ ¦Āíġ 8ĀÎĆÓÙĖĥĀíġ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 

ʵ̤ʶʵʸʻ

ʸʼʷʺʸ

 ̒

2ÙæÀĥúġ  ɹ

 ¢Ć ĚÙġ ÙĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ 

MĀÓÙĳ 

ʺʴʽʵëˡɹ  ɻ

`ÀÿÙ 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ

ĀĥÿÙĖÀġĆĖ 
¦Āíġ Ė zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Dint 32 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 

ʵl

ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥú

ġ 
 ɻ
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 ¢Ć ĚÙġÙúÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ĀĥÿÙĖÀġĆĖ 

MĀÓÙĳ 

ʺʴʽʵëˡɹ  ʁ

`ÀÿÙ 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ

ÓÙĀĆÿíĀÀġĆĖ 
¦Āíġ Ė zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Dint 32 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 

ʵl

ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥú

ġ 
 ɻ

 ¢Ć ĚÙġ ÙúÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ÓÙĀĆÿíĀÀġĆĖ 

MĀÓÙĳ 

ʺʴʽʶëˡɹ  ɻ

`ÀÿÙ 
`ĥÿÌÙĖ Ćæ ēĥúĚÙĚ ēÙĖ

ĖĆġÀġíĆĀ 
¦Āíġ 

-ĆÿÿÀ

ĀÓ ĥĀíġ˖Ė 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 
ʵ̤ʶʵʸʻʸ

ʼʷʺʸʻ 

2ÙæÀĥú

ġ 
ʵʴʴʴʴ 

 

Mæ ʺʴʽʶëˡɹ ʵ˜EÙÙÓ ÎĆĀĚġÀĀġ˝ íĚ ĀĆġ ÙĕĥÀú ġĆ ʺʴʼEë˜sĆĚíġíĆĀ ÙĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ˝ˋ ġëÙĀˊ 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ̠ 8ĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ˖ ʺʴʽʶëˡɹ  ɻ

 
Mæ ʺʴʽʶëˡɹ ʵ˜EÙÙÓ ÎĆĀĚġÀĀġ˝ íĚ ÙĕĥÀú ġĆ ʺʴʼEë˜sĆĚíġíĆĀ ÙĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ˝ˋ ġëÙĀˊ 

8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ̠ ʺʴʽʵˡɹ ʵ ˖ ʺʴʽʶëˡɹ  ɻ

ʸːE̫ĖĆĀġ sÀĀÙú 

zÙĖıĆ 2ĖíıÙĖ æĖĆĀġ ēÀĀÙú ÎĆĀĚíĚġĚ Ćæ ʹ ēĥĚë ÌĥġġĆĀĚ ÀĀÓ À ʼĚlÙçÿÙĀġĚ ÓíĚēúÀĴː -ÀĀ ÌÙ

ĥĚÙÓ æĆĖ ÓíĚēúÀĴíĀç Ćæ ĚġÀġĥĚˋ ÀúÀĖÿĚˋ æĥĀÎġíĆĀĚˋ ēÀĖÀÿÙġÙĖĚ ĚÙġġíĀç ÀĀÓ ÀĥĳíúíÀĖĴ

æĥĀÎġíĆĀĚː 

 

EĖĆĀġ ēÀĀÙú 

 

+ĥġġĆĀĚ ÀĀÓ æĥĀÎġíĆĀĚ 

ZÀÌÙú zĴÿÌĆú EĥĀÎġíĆĀ 

2íĚēúÀĴ  ̟ -ĆĀĚíĚġĚ Ćæ ʹ ēĥĚë ÌĥġġĆĀĚ ÀĀÓ À ʼĚlÙçÿÙĀġĚ ÓíĚēúÀĴ 

_ĆÓÙ 
_ 
 

¢Ć ĚĲíġÎë ÌÙġĲÙÙĀ ʸ ÿĆÓÙĚˊ 
ʵː 2ÀġÀ ÿĆĀíġĆĖíĀç ÿĆÓÙ ˊ ¢Ć ÿĆĀíġĆĖ ÎëÀĀçÙĚ Ćæ ÿĆġíĆĀ ÓÀġÀ
ıÀúĥÙĚ 
ʶː sÀĖÀÿÙġÙĖĚ ĚÙġġíĀç ÿĆÓÙ ˊ ¢Ć ĚÙġ ēÀĖÀÿÙġÙĖĚ 
ʷː ĥĳíúíÀĖĴ æĥĀÎġíĆĀĚ ÿĆÓÙˊ ¢Ć ĆēÙĖÀġÙ ÎĆÿÿĆĀ æĥĀÎġíĆĀĚˋ ĚĥÎë
ÀĚ ġĖíÀú ĖĥĀˋ ÀúÀĖÿ ÎúÙÀĖíĀç 

8ĀġÙĖ z ¢Ć ÙĀġÙĖ ĆĖ ÎĆĀæíĖÿ 
¦ē ƶ ¢Ć ĚĲíġÎë ÌÙġĲÙÙĀ ĚĥÌÿlÙĀĥĚ ˖ MĀÎĖÙÀĚÙ 
2ĆĲĀ Ƹ ¢Ć ĚĲíġÎë ÌÙġĲÙÙĀ ĚĥÌÿlÙĀĥĚ ˖ 2ÙÎĖÙÀĚÙ 

ZÙæġ ƹ ¢Ć ĚĲíġÎë ÌÙġĲÙÙĀıÀúĥÙĚ 
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ʸːysÀĀÙú 2íĚēúÀĴ ÀĀÓ fēÙĖÀġíĆĀ 

ʸːʸːɻ sÀĀÙú fēÙĖÀġíĆĀ 

Display ñrEAdyò for 1s         

Initialization display
( EtherCAT not connected)

Data monitoring 
mode

d 3 4 S t

Parameters setting mode

Display data values

Modify 
parameter 

value

Power ON

S d 0 0 u E

d 4 2 o d

P R 0 0 0

P R 6 6 3 

Ờ

M

Select  needed segment

Auxiliary functions mode

A F J o g

A F I n I

A F r S t 

M

S

Display parameter value

1  

for example  J o g    -

S r U o n

 p    400Jog velocity

S

S

M

 

EúĆĲ ÓíÀçĖÀÿ Ćæ ēÀĀÙú ĆēÙĖÀġíĆĀ 

 

(1) Ė8 Ó·Ĳíúú ÌÙ ÓíĚēúÀĴÙÓ æĆĖ ÀÌĆĥġ ʵ ĚÙÎĆĀÓ ÀæġÙĖ ÓĖíıÙĖ íĚ ēĆĲÙĖÙÓ ĆĀː ¢ëÙĀˋ

ÀĥġĆÿÀġíÎÀúúĴ ÙĀġÙĖĚ ÓÀġÀ ÿĆĀíġĆĖíĀç ÿĆÓÙ ÀĀÓ ÓíĚēúÀĴĚ íĀíġíÀú ÓÀġÀ ıÀúĥÙː fġëÙĖĲíĚÙˋ

ÀúÀĖÿ ÎĆÓÙ Ĳíúú ÌÙ ÓíĚēúÀĴÙÓ íæ ÙĖĖĆĖ ĆÎÎĥĖĚː 

(2) sĖÙĚĚ_÷ÙĴ ġĆ ĚĲíġÎë ÌÙġĲÙÙĀ ÿĆÓÙĚː 

2ÀġÀ ÿĆĀíġĆĖíĀç ÿĆÓÙŕ sÀĖÀÿÙġÙĖĚ ĚÙġġíĀç ÿĆÓÙŕ ĥĳíúíÀĖĴ æĥĀÎġíĆĀĚ ÿĆÓÙ 

úÀĖÿ ÎĆÓÙ Ĳíúú ÌÙ ÓíĚēúÀĴÙÓ ĖÙçÀĖÓúÙĚĚ Ćæ ÀĀĴ ÿĆÓÙ íæ ÀúÀĖÿ ĆÎÎĥĖĚː sĖÙĚĚ_ġĆ ĚĲíġÎë

ġĆ ĆġëÙĖ ÿĆÓÙĚː 

(3) sĖÙĚĚĆĖġĆ ĚÙúÙÎġ ġëÙ ġĴēÙ Ćæ ēÀĖÀÿÙġÙĖĚ íĀ ÓÀġÀ ÿĆĀíġĆĖíĀç ÿĆÓÙː sĖÙĚĚzġĆ

ÎĆĀæíĖÿː 

(4) sĖÙĚĚ ġĆ ĚÙúÙÎġ ÎĥĖĖÙĀġ ĚÙçÿÙĀġ íĀ ēÀĖÀÿÙġÙĖĚ ĚÙġġíĀçĚ ÿĆÓÙː sĖÙĚĚĆĖġĆ

íĀÎĖÙÀĚÙ˖ÓÙÎĖÙÀĚÙ ġëÙ ıÀúĥÙ Ćæ ĚÙçÿÙĀġː sĖÙĚĚzġĆ ÎĆĀæíĖÿ ġëÙ ÿĆÓíæíÙÓ ıÀúĥÙ˜Ě˝ ÀĀÓ

ĚÀıÙ ġëÙ ēÀĖÀÿÙġÙĖĚː 



 

141 
 

ʸː ʸːʁ 2ÀġÀ _ĆĀíġĆĖíĀç _ĆÓÙ 

z2Ě̒ÙĖíÙĚ ĚÙĖıĆ ÓĖíıÙĖ ĆææÙĖĚ ġëÙ æĥĀÎġíĆĀ ġĆ ÿĆĀíġĆĖ ÓíææÙĖÙĀġ ġĴēÙĚ Ćæ ÓÀġÀ íĀ ÓÀġÀ

ÿĆĀíġĆĖíĀç ÿĆÓÙː æġÙĖ ÙĀġÙĖíĀç ġëíĚ ÿĆÓÙˋ ēĖÙĚĚzġĆ ÿĆĀíġĆĖ ÀĀĴ ÓÀġÀ ġëÀġ ĚġÀĖġĚ Ĳíġë

Óː sĖÙĚĚzÀçÀíĀ ġĆ çÙġ ÌÀÎ÷ ġĆ ÓÀġÀ ÿĆĀíġĆĖíĀç ÿĆÓÙ ÀĀÓ_ġĆ ĚĲíġÎë ġĆ ÀĀĴ ĆġëÙĖ

ÿĆÓÙĚː 

2ÀġÀ úíĚġ íĀ ÓÀġÀ ÿĆĀíġĆĖíĀç ÿĆÓÙ 

`Ćː ZÀÌÙú 2ÙĚÎĖíēġíĆĀĚ 2íĚēúÀĴ ¦Āíġ 
2ÀġÀ EĆĖÿÀġ 

˜ĳ ̠ ĀĥÿÙĖíÎÀú ıÀúĥÙ˝ 

 ɹ Óʴʴĥ8 
sĆĚíġíĆĀ ÎĆÿÿÀĀÓ
ÓÙıíÀġíĆĀ Óʴʴĥ8 ēĥúĚÙ ĳ˨ĳĳĳ ˩

 ɻ Óʴʵzs _ĆġĆĖ ıÙúĆÎíġĴ Óʴʵzs Ė˖ÿíĀ Ė˨ ĳĳĳĳ ˩

 ʁ Óʴʶ-z 
sĆĚíġíĆĀ ÎĆĀġĖĆú ÎĆÿÿÀĀÓ
ıÙúĆÎíġĴ Óʴʶ-z Ė˖ÿíĀ ĳ˨ĳĳĳ ˩

 ̫ Óʴʷ-ĥ 
²ÙúĆÎíġĴ ÎĆĀġĖĆú ÎĆÿÿÀĀÓ
ıÙúĆÎíġĴ Óʴʷ-ĥ Ė˖ÿíĀ ĳ˨ĳĳĳ ˩

 y ÓʴʸġĖ ÎġĥÀú æÙÙÓÌÀÎ÷ ġĆĖĕĥÙ ÓʴʸġĖ  ̧ ĳ˨ĳĳĳ ˩

 ́ ÓʴʹĀs EÙÙÓÌÀÎ÷ ēĥúĚÙ Ěĥÿ ÓʴʹĀs ēĥúĚÙ ĳ˨ĳĳĳ ˩

 ̋ ÓʴʺÎs -ĆÿÿÀĀÓ ēĥúĚÙ Ěĥÿ Óʴʺ-s ēĥúĚÙ ĳ˨ĳĳĳ ˩

 ̒ Óʴʻ 
_Àĳíÿĥÿ ġĆĖĕĥÙ ÓĥĖíĀç
ÿĆġíĆĀ Óʴʻ  ̟ ĳ˨ĳĳĳ ˩

 ̓ ÓʴʼEs 
MĀġÙĖĀÀú ÎĆÿÿÀĀÓ
ēĆĚíġíĆĀ Ěĥÿ ÓʴʼEs ēĥúĚÙ ĳ˨ĳĳĳ ˩

 ̔ ÓʴʽÎĀ -ĆĀġĖĆú ÿĆÓÙ Óʴʽ-Ā  ̟
8ġëÙĖ- ¢ˊ 
-˨ġsĆz ˩

ʵ ɹ ÓʵʴMĆ M˖f ĚíçĀÀú ĚġÀġĥĚ Óʵʴ MĆ  ̟  l

ʵʵ Óʵʵ í MĀġÙĖĀÀú ĥĚÀçÙ Óʵʵ í ²  l

ʵ ʁ Óʵʶ8Ė 8ĖĖĆĖ ÎÀĥĚÙ ÀĀÓ ĖÙÎĆĖÓ Óʵʶ8Ė  ̟ 8˨Ė ĳĳĳ ˩

ʵ ̫ ÓʵʷĖĀ µÀĖĀíĀç ÓʵʷĖĀ  ̟ ĳ˨ĳĳ˩ 

ʵ y ÓʵʸĖʽ vÙçÙĀÙĖÀġíĆĀ úĆÀÓ æÀÎġĆĖ ÓʵʸĖʽ  ̧ ĳ˨ĳĳ˩ 

ʵ ́ ÓʵʹĆZ fıÙĖúĆÀÓ æÀÎġĆĖ ÓʵʹĆZ  ̧ ĳ˨ĳĳ˩ 

ʵ ̋ ÓʵʺVĖ MĀÙĖġíÀ ĖÀġíĆ ÓʵʺVĖ  ̧ ĳ˨ĳĳ˩ 

ʵ ̒ ÓʵʻÎë _ĆġĆĖ ĀĆġ ĖĥĀĀíĀç ÎÀĥĚÙ Óʵʻ-ë  ̟ -˨s ĳĳĳ ˩

ʵ ̓ ÓʵʼíÎ 
`Ćː Ćæ ÎëÀĀçÙĚ íĀ M˖f
ĚíçĀÀúĚ ÓʵʼíÎ  ̟ ĳ˨ĳĳ˩ 

ʵ ̔ Óʵʽ 
`Ćː Ćæ ġíÿÙĚ Ćæ
ĆıÙĖÎĥĖĖÙĀġ Óʵʽ  ̟ ĳ˨ĳĳĳ ˩

ʶ ɹ Óʶʴ Ì 
-zs ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ
Ěĥÿ Óʶʴ Ì ēĥúĚÙ ĳ˨ĳĳĳ ˩

ʶ ɻ Óʶʵ 8 zíĀçúÙ ġĥĖĀ ÙĀÎĆÓÙĖ ÓÀġÀ Óʶʵ 8 ēĥúĚÙ ĳ˨ĳĳĳ ˩

ʶ ʁ ÓʶʶĖ8 _ĥúġíġĥĖĀ ÙĀÎĆÓÙĖ ÓÀġÀ ÓʶʶĖ8 Ė ĳ˨ĳĳĳ ˩

ʶ ̫ Óʶʷ íÓ 
-ĆÿÿĥĀíÎÀġíĆĀ ÀĳíĚ
ÀÓÓĖÙĚĚ ÓʶʷíÓ  ̟

í˨Ó ĳĳĳ ˩
E˨Ė ĳĳĳ ˩

ʶ y Óʶʸs8 sĆĚíġíĆĀ ÓÙıíÀġíĆĀ Óʶʸs8 ¦Āíġ ĳ˨ĳĳĳ ˩

ʶ ́ ÓʶʹsE _ĆġĆĖ ÙúÙÎġĖíÎÀú ÀĀçúÙ ÓʶʹsE ēĥúĚÙ ĳ˨ĳĳĳ ˩

ʶ ̋ ÓʶʺëĴ _ĆġĆĖ ÿÙÎëÀĀíÎÀú ÀĀçúÙ ÓʶʺëĴ ēĥúĚÙ ĳ˨ĳĳĳ ˩

ʶ ̒ Óʶʻ sĀ ²ĆúġÀçÙ ÀÎĖĆĚĚ s` ÓʶʻsĀ ² ĳ˨ĳĳĳ ˩

ʶ ̓ Óʶʼ ĀĆ zĆæġĲÀĖÙ ıÙĖĚíĆĀ ÓʶʼĀĆ  ̟ Ó˨ĳĳĳ zÙĖıĆ ĚĆæġĲÀĖÙ ˩
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E˨ ĳĳĳ -ĆÿÿĥĀíÎÀġíĆĀ
ĚĆæġĲÀĖÙ ˩

ē˨ ĳĳĳ zÙĖıĆ ēĆĲÙĖ
ĖÀġíĀç ˩

ʶ ̔ Óʶʽ z MĀġÙĖĀÀú ĥĚÀçÙ Óʶʽ z  ̟ ĳ˨ĳĳ˩ 

ʷ ɹ Óʷʴ`z 
`Ćː Ćæ ġíÿÙĚ Ćæ ÙĀÎĆÓÙĖ
ÎĆÿÿĥĀíÎÀġíĆĀ ÙĖĖĆĖ ÓʷʴĚ8  ̟ ĳ˨ĳĳ˩ 

ʷ ɻ Óʷʵ ġ8 
ÎÎĥÿĥúÀġÙÓ ĆēÙĖÀġíĆĀ
ġíÿÙ Óʷʵġ8  ̟ ĳ˨ĳĳĳ ˩

ʷ ʁ Óʷʶ ĥ 
ĥġĆÿÀġíÎ ÿĆġĆĖ
íÓÙĀġíæíÎÀġíĆĀ Óʷʶ ĥ  ̟

Ė˨ ĳĳĳ _ĆġĆĖ ĀĆː ˩
8˨ ĳĳĳ zÙĖıĆ ĀĆː ˩

ʷ ̫ Óʷʷ ġ 2ĖíıÙĖ ġÙÿēÙĖÀġĥĖÙ Óʷʷ ġ Ņ ĳ˨ĳĳ˩ 

ʷ y Óʷʸ zÙĖıĆ ĚġÀġĥĚ Óʷʸ  ̟ ĳ˨ĳĳ˩ 

ʷ ́ Óʷʹ zE MĀġÙĖĀÀú ĥĚÀçÙ ÓʷʹzE  ̟ ĳ˨ĳĳĳĳĳ ˩

EĆúúĆĲíĀç ÀĖÙ ēÀĖÀÿÙġÙĖĚ ĖÙúÀġÙÓ ġĆ 8ġëÙĖ- ¢ ÌĥĚ 

ʷ ̋ Óʷʺ zĴĀÎëĖĆĀíĸíĀç ÎĴÎúÙ ÓʷʺÓÎ ÿĚ ĳ˨ĳĳĳĳĳ ˩

ʷ ̒ Óʷʻ 
`Ćː Ćæ ġíÿÙĚ Ćæ
ĚĴĀÎëĖĆĀíĸÀġíĆĀ úĆĚĚ ÓʷʻĚÎ  ̟ ĳ˨ĳĳĳĳĳ ˩

ʷ ̓ Óʷʼ zĴĀÎëĖĆĀíĸÀġíĆĀ ¢ĴēÙ ÓʷʼĚġ 
æĖÙÙĖĥ

Ā˖2- 
ĳ˨ĳĳĳĳĳ ˩

ʷ ̔ Óʷʽ Mæ 2- íĚ ĖĥĀĀíĀç ÓʷʽÓĖ  ̟ ĳ˨ĳĳĳĳĳ ˩

ʸ ɹ Óʸʴ 
ÎÎÙúÙĖÀġíĆĀ ÀĀÓ
ÓÙÎÙúÙĖÀġíĆĀ ĚġÀġĥĚ ÓʸʴĚĀ  ̟ ĳ˨ĳĳĳĳĳ ˩

ʸ ɻ Óʸʵ fÌöÙÎġ ÓíÎġíĆĀÀĖĴ ÀÓÓĖÙĚĚ ÓʸʵĆÓ  ̟
ĳ˨ĳĳĳĳĳ ˩

MĀÓÙĳ˜ʸ Ìíġ˝̝ĚĥÌíĀÓÙĳ˜ʶ
Ìíġ˝ 

ʸ ʁ Óʸʶ fÌöÙÎġ ÓíÎġíĆĀÀĖĴ ıÀúĥÙ ÓʸʶĆÓ  ̟

ĳ˨ĳĳĳĳĳ ˩
ȁɻMæ f2 ÓĆÙĚ ĀĆġ ÙĳíĚġˋ
f2`8¶¢ íĚ ÓíĚēúÀĴÙÓː 
ȁʁMæ f2 íĚ Ćĥġ Ćæ ĖÀĀçÙˋ
f2v`G íĚ ÓíĚēúÀĴÙÓː 

Mæ 8ġëÙĖ- ¢ íĚ ĀĆġÎĆĀĀÙÎġÙÓˋ ˓˓ íĚ ÓíĚēúÀĴÙÓ ÀæġÙĖ ēĆĲÙĖ ĆĀː 

2ÙĚÎĖíēġíĆĀ Ćæ ÓÀġÀ ÿĆĀíġĆĖíĀç æĥĀÎġíĆĀ 

µëÙĀ ĥĚíĀç ġëÙ æĖĆĀġ ēÀĀÙú ġĆ ÿĆĀíġĆĖ ÓÀġÀˋ ÓÀġÀ íĚ ÓíıíÓÙÓ íĀ úĆĲ˖ëíçë Ìíġ ÀĀÓ

ēĆĚíġíıÙ˖ĀÙçÀġíıÙː 

 

2ÀġÀ íĚ ÓíææÙĖÙĀġíÀġÙÓ ÀĚ ÌÙúĆĲː 

  . 2 . 6 0 8 8 5
High bitχ1

st
 and 2nd

 values on the right has two decimal points

Low bitχ1
st
 and 2nd

 values on the right has no decimal point.
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. . 5 0

Positiveχ1
st
 and 2nd

 value s on the lef t has no decimal point.

Negativeχ1
st
 and 2

nd
 value s on the lef t has two decimal points

    5 0

 

ʵː Óʴʴĥ8 sĆĚíġíĆĀ ÎĆÿÿÀĀÓ ÓÙıíÀġíĆĀ 

zëĆĲĚ ëíçë Ìíġ ÀĀÓ úĆĲ Ìíġ Ćæ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ 

. . 8 0

Position command deviation

Press  to switch between low and high bit
Example : Position command deviation=260885

   . 2. 6 0 8 8 5

Positiveχ1st and 2nd values on the left has no decimal point.

Negativeχ1st and 2nd values on the left has two decimal points

High bitχ1st and 2nd values on the right has two decimal points

Low bitχ1st and 2nd values on the right has no decimal point.

 

 

ʶː Óʴʵzs _ĆġĆĖ ıÙúĆÎíġĴˋÓʴʶ-z sĆĚíġíĆĀ ÎĆĀġĖĆú ÎĆÿÿÀĀÓ ıÙúĆÎíġĴˋÓʴʷ-¦ ²ÙúĆÎíġĴ ÎĆĀġĖĆú

ÎĆÿÿÀĀÓ ıÙúĆÎíġĴ 

Motor actual velocity ̂r / miñ r  4 0 0

Command velocity under position 
control ̂r / miñ

        
4 0 0

Command velocity under velocity 
control ̂r / miñ

       
4 0 0

d01SP

d02CS

d03CU

S

S

S
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ʷː ÓʴʸġĖ ÎġĥÀú ġĆĖĕĥÙ æÙÙÓÌÀÎ÷ 

      4d04tr
S

Actual torque feedback
̂%̃

 

ʸː ÓʴʹĀs EÙÙÓÌÀÎ÷ ēĥúĚÙ Ěĥÿ Óʴʺ-s -ĆÿÿÀĀÓ ēĥúĚÙ Ěĥÿ 

10016

Feedback pulse sum

εunitζ

Press  to switch between high/low bit

ExampleχFeedback pulse sum=210016

    . 2.  10016

Feedback pulse sum(Encoder feedback pulseζ

High bit Low bit

10016

Press  to switch between high/low bit

ExampleχCommand pulse sum=210017

    . 2.  10017

Command pulse sumεCommand pulseζ

Command pulse sum

εunitζ

d06CP

d05nP
S

S

High bit Low bit
 

 

 

 

ʹː Óʴʻ _Àĳíÿĥÿ ġĆĖĕĥÙ ÓĥĖíĀç ÿĆġíĆĀ 

     7d07
S

Maximum torque during motion 

(%)
 

 

ʺː ÓʴʼEs MĀġÙĖĀÀú ÎĆÿÿÀĀÓ ēĥúĚÙ Ěĥÿ 

  2 0

Internal command pulse sum 
( pulsẽ

d 0 8 F P
S

 
ʻː Óʴʽ-Ā -ĆĀġĖĆú ÿĆÓÙ 
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C t p o s ... EtherCAT moded 0 9 C n
S

 
ʼː ÓʵʴMĆ M˖f ĚíçĀÀú ĚġÀġĥĚ 

µëÙĀ ġëÙ ġĆē ëÀúæ Ćæ ġëÙ ÓíçíġÀú ġĥÌÙ íĚ úíçëġÙÓˋ ġëÙ ĚíçĀÀú íĚ ıÀúíÓ˕ ĲëÙĀ ġëÙÌĆġġĆÿ

ëÀúæ Ćæ ġëÙ ÓíçíġÀú ġĥÌÙ íĚ úíçëġÙÓˋ ġëÙ ĚíçĀÀú íĚ ĀĆġ ıÀúíÓː 2ÙÎíÿÀú ēĆíĀġĚ ĖÙēĖÙĚÙĀġ M˖f

ĚġÀġĥĚˋ íĀēĥġ ĲëÙĀ úíçëġÙÓˋ Ćĥġēĥġ ĲëÙĀ ĀĆġ úíçëġÙÓː 

ƴ MĀēĥġ̔ EĖĆÿ úĆĲ ġĆ ëíçë Ìíġ˜víçëġ ġĆ úÙæġ˝ 2Mʵˋ2Mʶˌ2ːMʵʴː 2ÙÎíÿÀú ēĆíĀġ íĚ úíçëġÙÓ ġĆ

ĖÙēĖÙĚÙĀġ íĀēĥġĚíçĀÀúĚː 

 MĀ ġëÙ ÙĳÀÿēúÙ ÌÙúĆĲˋ 2Mʵˋ 2Mʼ ÀĀÓ 2Mʵʴ íĀēĥġ ĚíçĀÀú íĚ ıÀúíÓ˕ 2Mʶ2lMʻˋ 2Mʽ íĀēĥġ

ĚíçĀÀú íĚ íĀıÀúíÓː 

 

 

ƴ fĥġēĥġ̔EĖĆÿ úĆĲ ġĆ ëíçë Ìíġ˜víçëġ ġĆ úÙæġ˝ 2fʵˋ2fʶˌ2ːfʵʴː 2ÙÎíÿÀú ēĆíĀġ íĚ ĀĆġ úíçëġÙÓ

ġĆ ĖÙēĖÙĚÙĀġ Ćĥġēĥġ ĚíçĀÀúĚː 

 MĀ ġëÙ ÙĳÀÿēúÙÌÙúĆĲˋ 2fʵ Ćĥġēĥġ ĚíçĀÀú íĚ ıÀúíÓ˕ 2fʶ2lfʵʴ Ćĥġēĥġ ĚíçĀÀú íĚ

íĀıÀúíÓː 

 

 

ʽː Óʵʶ8Ė úÀĖÿ ÎÀĥĚÙ ÀĀÓ ëíĚġĆĖíÎÀú ĖÙÎĆĖÓ 

 

Er150 ň ňCurrent error

01150

140E0 

ň ňHistorical record 1
̂Latest ̃

ň ňHistorical record 14
̂Oldest̃

PressɎ ɐto check error historical 
record up to 14 records .

Er15 0

2 bit ̔Main code

1 bit ̔Sub code

d12Er
S

 

ʵʴː ÓʵʸĖç vÙçÙĀÙĖÀġíıÙ úĆÀÓ æÀÎġĆĖ ÓʵʹĆZ fıÙĖúĆÀÓ æÀÎġĆĖ 
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vÙçÙĀÙĖÀġíıÙ úĆÀÓ æÀÎġĆĖ̂8Ėʵʶʴ ÿíçëġĆÎÎĥĖˋ íæ ġëÙ ıÀúĥÙ íĀÎĖÙÀĚÙĚ íĀÓÙæíĀíġÙúĴ̃ 

50

Load factor in 

regenerative resistance 

circuit [%]

d14rg
S

 

fıÙĖúĆÀÓ æÀÎġĆĖ̂8Ėʵʴʴ ÿíçëġ ĆÎÎĥĖˋ íæ ġëÙ ıÀúĥÙ íĀÎĖÙÀĚÙĚ íĀÓÙæíĀíġÙúĴ̃ 

50

Load ratio as with rated 

load

d15oL
S

 

 

 
ʵȁɻÓʵʺVĖ MĀÙĖġíÀ ĖÀġíĆ 

250

Actual inertia ratio during 

motion [%]

d16Jr
S

 

súÙÀĚÙ ĖÙæÙĖ ġĆ MĀÙĖġíÀ _ÙÀĚĥĖíĀç ĚÙÎġíĆĀ æĆĖ ÓÙġÀíúÙÓ ÙĳēúÀĀÀġíĆĀĚː 

 

 

ʵȁʁÓʵʻ-ë _ĆġĆĖ ĀĆġ ĖĥĀĀíĀç ÎÀĥĚÙ 

 

Error code of motor 

not running

d17Ch
S

cP   0 

 

Ó˨ʵʻ-ë_˩ĆġĆĖ `Ć vĥĀĀíĀç -ÀĥĚÙ-lĆÓÙĚ ̪ 2ÙĚÎĖíēġíĆĀĚ 

2íĚēúÀĴ -ĆÓÙ 2ÙĚÎĖíēġíĆĀ -ĆĀġÙĀġ 

Îs ʵ 2- ÌĥĚĥĀÓÙĖıĆúġÀçÙ  ̟

Îs ʶ `Ć zv²fl` ĚíçĀÀú 
zÙĖıĆfl` íĀēĥġ ˜zv²fl`˝ íĚ ĀĆġ ÎĆĀĀÙÎġÙÓ
ġĆ -f_ˡ  

Îs ʷ sf¢˖`f¢ íĀēĥġ ıÀúíÓ 

sĖʹːʴʸ ̠ ʴˋ sf¢ íĚ íĀ ĆēÙĀ ÎíĖÎĥíġˋ ıÙúĆÎíġĴ
ÎĆÿÿÀĀÓ íĚ íĀ ēĆĚíġíıÙ ÓíĖÙÎġíĆĀ 
`f¢ íĚ íĀ ĆēÙĀ ÎíĖÎĥíġˋ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓ íĚ íĀ
ĀÙçÀġíıÙÓíĖÙÎġíĆĀ 

Îs ʸ 2ĖíıÙĖ ÀúÀĖÿ  ̟

Îs ʹ vÙúÀĴ ĀĆġ ÎúíÎ÷ÙÓ  ̟
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Îs ʺ 8ÿÙĖçÙĀÎĴ ĚġĆē ıÀúíÓ  ̟

Îs ʻ 
sĆĚíġíĆĀ ÎĆÿÿÀĀÓ ġĆĆ
úĆĲ 

 ̟

Îs ʼ ¢ĆĖĕĥÙ úíÿíġÀġíĆĀ  ̟

Îs ʽ »ÙĖĆ ĚēÙÙÓ ÎúÀÿē ıÀúíÓ sĖʷːʵʹ ̠ ʵˋ »ÙĖĆ ĚēÙÙÓ ÎúÀÿē íĀēĥġ íĚ ĆēÙĀ 

Îs ʵʴ 
²ÙúĆÎíġĴ ÿĆÓÙÎĆÿÿÀĀÓ
ıÙúĆÎíġĴ ġĆĆ úĆĲ 

MĀ ıÙúĆÎíġĴ ÿĆÓÙˋ ġëÙ ÎĆÿÿÀĀÓ ıÙúĆÎíġĴ íĚ ġĆĆ
úĆĲ 

Îs ʵʶ 
¢ĆĖĕĥÙ ÿĆÓÙ ÎĆÿÿÀĀÓ
ġĆĖĕĥÙ ġĆĆ úĆĲ 

MĀ ġĆĖĕĥÙ ÿĆÓÙˋ ġëÙ ġĆĖĕĥÙ úíÿíġ íĚ ġĆĆ úĆĲː 

Îs ʵʷ ²ÙúĆÎíġĴ úíÿíġ 
8ÿÙĖçÙĀÎĴ ĚġĆē ÎĆÿÿÀĀÓ æĖĆÿ ÿÀíĀ ÌĥĚ íĚ
ıÀúíÓ 

 

ʵȁ̫Óʶʵ 8 zíĀçúÙ ġĥĖĀÙĀÎĆÓÙĖ ÓÀġÀ ÓʶʶĖ8 _ĥúġíġĥĖĀ ÙĀÎĆÓÙĖ ÓÀġÀ 

Single turn encoder 

data ï high bit

d21AE
S

 8. 4 . 10748

Single turn encoder 

data ï low bit
Press  to switch 

between high/low bit

Example: Single turn 

encoder data = 8410748

 
EĆĖ ʶʷÌlíġ ÙĀÎĆÓÙĖˋ ĚíĀçúÙ ġĥĖĀ ÙĀÎĆÓÙĖ ÓÀġÀ ̠ ʴ̤ʼʷʼʼʺʴʻː8ÀÎë ıÀúĥÙ ÎĆĖĖÙĚēĆĀÓĚ ġĆ ÎÙĖġÀíĀ

ēĆĚíġíĆĀ íĀ À ĚíĀçúÙ ĖÙıĆúĥġíĆĀ Ćæ ġëÙ ĖĆġĆĖˋ ÎúĆÎ÷ĲíĚÙ ÿĆġíĆĀ ÀĚ ĀÙçÀġíıÙˋ ÎĆĥĀġÙĖ ÎúĆÎ÷ĲíĚÙ

ÿĆġíĆĀ ÀĚ ēĆĚíġíıÙː µëÙĀ ÎĆĥĀġÙĖ ÎúĆÎ÷ĲíĚÙ ĚíĀçúÙ ġĥĖĀ ÓÀġÀ ̡ ʼʷʼʼʺʴʻˋÿĥúġíġĥĖĀ ÓÀġÀ ̝ʵˋ

ÎúĆÎ÷ĲíĚÙ ĚíĀçúÙ ġĥĖĀ ÓÀġÀ ̢ ʴˋ ÿĥúġíġĥĖĀ ÓÀġÀˡɻ  ː

 

d22rE
S

..  20

Multiturn encoder data

Example: Motor starts from 

0 and turns clockwise for 2 

revolutions

Multiturn data -2

 
_ĥúġíġĥĖĀ ÙĀÎĆÓÙĖ ÓÀġÀ ĖÀĀçÙˊˡ̫ ʶʻʺʼ̤̝ʷʶʻʺʻˋ Ě ĀĆː Ćæ ĖÙıĆúĥġíĆĀ çĆÙĚ ĆıÙĖ ĖÀĀçÙˋʷʶʻʺʻ Ĳíúú

öĥÿē ġĆˡ̫ ʶʻʺʼȁ ˡ̫ ʶʻʺʻ˜ÎĆĥĀġÙĖ ÎúĆÎ÷ĲíĚÙ˝̕ ˡ̫ ʶʻʺʼ Ĳíúú öĥÿē ġĆʷʶʻʺʻȁ ʷʶʻʺʺ ˜ÎúĆÎ÷ĲíĚÙ˝ 
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ʵʸːÓʶʷíÓ -ĆÿÿĥĀíÎÀġíĆĀ ÀĳíĚ ÀÓÓĖÙĚĚ 

 

Axis address

d 2 3 id
S

id 0 

Reserved

F  

 

 

ʵʹː ÓʶʻsĀ 2- ÌĥĚ ıĆúġÀçÙ 

  

DC bus voltage across PN

d27Pn
S

  300 

 

 

ʵʺː ÓʶʼĀĆ zĆæġĲÀĖÙ ıÙĖĚíĆĀ 

 

 

 

 

Servo driver software version 

(DSP)
d28no

S

 d 210 

Communication software 

version
 F -  10 

Servo driver power rating P 400 

ƶƸ

ƶƸ

 

  

file://///192.168.18.13/海外部共享/From%20Cheok/Manual%20modules/EL7-EC%20Chapters/Servo%20drive%20operation%20伺服操作.docx
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ʵʻː Óʷʵġ8 ÎÎĥÿĥúÀġÙÓ ĆēÙĖÀġíĆĀ ġíÿÙ 

 

Accumulated operation time 

(hour)

d31tE
S

1256

 Press  to switch between high/low bit

. 0.1256
Low bit High bit  

ʵʼː Óʷʸ zÙĖıĆÓĖíıÙĖ ĚġÀġĥĚ ÓíĚēúÀĴ 

2ĖíıÙĖ ĚġÀġĥĚˊ ʸʴʶ ĚġÀġÙ ÿÀÎëíĀÙˋ 8ġëÙĖ- ¢ ÎĆÿÿĥĀíÎÀġíĆĀˋ ĖĥĀĀíĀç ÿĆÓÙˋ ĖĥĀĀíĀç 

402 State Machine
OFF( 1̔Top tube on )
Ready( 2̔Mid tube on )
ON( 3̔Top, Mid, Bottom tube 
on)

Operation( O̔ Enabled)

Emergency stop( Side tubes on )
Other status ̂-̃

EtherCAT Communication Status
0 OFF
1 Init

2 Pre- Op
4 Safe- Op

8 Op
-  Others 

Running mode
( 1/ 3/ 4/ 6/ 8/ 9/ Ă
Other no supported )

Running mode

r n  χRotation

 S t χStop

Communication status
Always OnχEtherCAT 

communication successful

 BlinkingχData 

transfering
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2íĚēúÀĴ ĚÙġġíĀç Àġ ēĆĲÙĖ ĆĀ 

ƴ 2ÙæÀĥúġ ĚÙġġíĀç æĆĖ íĀíġíÀúíĸÀġíĆĀ ÓíĚēúÀĴ ĚÙġġíĀçĚ Àġ ēĆĲÙĖ ĆĀ íĚÓʷʸ̀íæ ÀĀĴĆġëÙĖ ÓíĚēúÀĴ

íĚ ĖÙĕĥíĖÙÓˋ ēúÙÀĚÙ ĚÙġ ĆĀ sĖʹːʶʼː 

súÙÀĚÙ ĖÙæÙĖ ġĆ sĖʹːʶʼ æĆĖ ÀĀĴ ÓíĚēúÀĴ ÎĆĀġÙĀġ ĖÙĕĥíĖÙÓ ĆĀ ġëÙ æĖĆĀġ ēÀĀÙú ÓĥĖíĀç

íĀíġíÀúíĸÀġíĆĀ 

 

 

sĖʹːʶʼ 

`ÀÿÙ Z82 íĀíġíÀú ĚġÀġĥĚ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʸʶ ¦Āíġ  ˞ 2ÙæÀĥúġ ʷ y MĀÓÙĳ ʶʹʶʼë 

ÎġíıÀġíĆĀ æġÙĖĖÙĚġÀĖġ 

 ¢Ć ĚÙġ ÎĆĀġÙĀġ ÓíĚēúÀĴ ĆĀ æĖĆĀġ ēÀĀÙú Ćæ ġëÙ ĚÙĖıĆ ÓĖíıÙĖ Àġ ĚÙĖıĆ ÓĖíıÙĖ ēĆĲÙĖ ĆĀː 
zÙġ
ıÀúĥÙ 

-ĆĀġÙĀġ 
zÙġ
ıÀúĥÙ 

-ĆĀġÙĀġ 
zÙġ
ıÀúĥÙ 

-ĆĀġÙĀġ 

 ɹ
sĆĚíġíĆĀ ÎĆÿÿÀĀÓ
ÓÙıíÀġíĆĀ ʵ ́ fıÙĖúĆÀÓ ĖÀġÙ ʷ ɹ

`Ćː Ćæ ÙĀÎĆÓÙĖ
ÎĆÿÿĥĀíÎÀġíĆĀ
ÙĖĖĆĖ 

 ɻ _ĆġĆĖ ĚēÙÙÓ ʵ ̋ MĀÙĖġíÀ ĖÀġíĆ ʷ ɻ
ÎÎĥÿĥúÀġÙÓ
ĆēÙĖÀġíĆĀ ġíÿÙ 

 ʁ
sĆĚíġíĆĀ ÎĆÿÿÀĀÓ
ıÙúĆÎíġĴ ʵ ̒ `Ć ĖĆġÀġíĆĀ ÎÀĥĚÙ ʷ ʁ

ĥġĆÿÀġíÎ ÿĆġĆĖ
íÓÙĀġíæíÎÀġíĆĀ 

 ̫
²ÙúĆÎíġĴ ÎĆĀġĖĆú
ÎĆÿÿÀĀÓ ʵ ̓

`Ćː Ćæ ÎëÀĀçÙĚ íĀ
M˖f ĚíçĀÀúĚ ʷ ̫ 2ĖíıÙĖ ġÙÿēÙĖÀġĥĖÙ 

 y
ÎġĥÀú æÙÙÓÌÀÎ÷
ġĆĖĕĥÙ ʵ ̔

`ĥÿÌÙĖ Ćæ ĆıÙĖ
ÎĥĖĖÙĀġ ĚíçĀÀúĚ ʷ y zÙĖıĆ ĚġÀġĥĚ 

 ́
zĥÿ Ćæ æÙÙÓÌÀÎ÷
ēĥúĚÙ ʶ ɹ

ÌĚĆúĥġÙ ÙĀÎĆÓÙĖ
ÓÀġÀ ʷ ́  ̟

 ̋
zĥÿ Ćæ ÎĆÿÿÀĀÓ
ēĥúĚÙ ʶ ɻ

zíĀçúÙ ġĥĖĀ
ēĆĚíġíĆĀ ʷ ̋ zĴĀÎëĖĆĀĆĥĚ ēÙĖíĆÓ 

 ̒
_Àĳíÿĥÿ ġĆĖĕĥÙ
ÓĥĖíĀç ÿĆġíĆĀ ʶ ʁ _ĥúġíġĥĖĀ ēĆĚíġíĆĀ ʷ ̒

`Ćː Ćæ ĚĴĀÎëĖĆĀĆĥĚ

úĆĚĚ 

 ̓  ̟ ʶ ̫
-ĆÿÿĥĀíÎÀġíĆĀ
ÀĳíĚ ÀÓÓĖÙĚĚ ʷ ̓ zĴĀÎëĖĆĀĆĥĚ ġĴēÙ 

 ̔ -ĆĀġĖĆú ÿĆÓÙ ʶ y
8ĀÎĆÓÙĖ ēĆĚíġíĆĀ
ÓÙıíÀġíĆĀ ʷ ̔

µëÙġëÙĖ 2- íĚ

ĖĥĀĀíĀç ĆĖ ĀĆġ 

ʵ ɹ M˖f ĚíçĀÀú ĚġÀġĥĚ ʶ ́
_ĆġĆĖ ÙúÙÎġĖíÎÀú
ÀĀçúÙ ʸ ɹ

ÎÎÙúÙĖÀġíĆĀ˖2ÙÎÙúÙĖ

ÀġíĆĀ ĚġÀġĥĚ 

ʵʵ  ̟ ʶ ̋
_ĆġĆĖ ÿÙÎëÀĀíÎÀú
ĀçúÙ ʸ ɻ

zĥÌlíĀÓÙĳ Ćæf2

íĀÓÙĳ 

ʵ ʁ
8ĖĖĆĖ ÎÀĥĚÙ ÀĀÓ
ëíĚġĆĖĴ ĖÙÎĆĖÓ ʶ ̒ ²ĆúġÀçÙ ÀÎĖĆĚĚ s` ʸ ʁ

²ÀúĥÙ Ćæ ĚĥÌílĀÓÙĳ Ćæ

f2 íĀÓÙĳ 

ʵ ̫ úÀĖÿ ÎĆÓÙ ʶ ̓ zĆæġĲÀĖÙ ıÙĖĚíĆĀ   

ʵ y
vÙçÙĀÙĖÀġíıÙ úĆÀÓ
ĖÀġÙ ʶ ̔  ̟   
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ʸːsyÀĖÀÿÙġÙĖ ĚÀıíĀç ĥĚíĀç æĖĆĀġ ēÀĀÙú 

D00UE

S

    1
Increase/decrease value 

using ƶ Ƹ, press S to select 

the parameters to be 

modified

M

PR000

Select value using  
 

 

æġÙĖ ÿĆÓíæĴíĀç ġëÙ ĚÙúÙÎġÙÓ ēÀĖÀÿÙġÙĖ ġĆ ÓÙĚíĖÙÓ ıÀúĥÙĚˋ ēĖÙĚĚzġĆ ÎĆĀæíĖÿ ÀĀÓ ĚÀıÙ

ġëÙ ÎëÀĀçÙĚː 
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ʸː ĥ́ĳíúíÀĖĴ æĥĀÎġíĆĀĚ 

 

PA000

S

Parameters settings 

mode

M 

Auxiliary functions

ƴ Press Ƹ ƶ to select

AFJog Trial run

Ƹƶ

AF InI Reset to factory default

AF ACL

AF HEC

AF Enc

AF_GL

AF rSt

Clear alarm

Motor angle correction

Inertia measuring

Software reset

Operation

Vog   - Trial run

 InI   - Reset to factory default

ACL   -

HEC   -

Enc   -

G ----

 rSt   -

Clear alarm

Clear alarm history

Motor angle correction

Inertia measuring

Software reset

After selecting the 
desired function , press 
S to confirm

Data monitoring mode

M

Clear alarm history
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E öĆç ¢ĖíÀú ĖĥĀ 

súÙÀĚÙ ÓíĚÀÌúÙ ĚÙĖıĆ ÓĖíıÙĖ ÌÙæĆĖÙ ēÙĖæĆĖÿíĀç ÀĀĴ ġĖíÀú ĖĥĀː súÙÀĚÙ ÓĆĀġ˫ ÿĆÓíæĴ çÀíĀ

ĖÙúÀġÙÓ ēÀĖÀÿÙġÙĖĚ ÓĥĖíĀç ġĖíÀú ĖĥĀ ġĆ ēĖÙıÙĀġ ÀĀĴ ĆÎÎĥĖĖÙĀÎÙ Ćæ ÿÙÎëÀĀíÎÀú ıíÌĖÀġíĆĀĚː

sĖÙĚĚzġĆ Ùĳíġ ġĖíÀú ĖĥĀː 

Auxiliary functions

AF Vog Trial run

Operation

Vog - Initialization

S

Press Ờ to enable driver . 

Sr Uon will be displayed .

Sr Uon Error
If driver is 

enabled before Ờ 
is pressed , error 
might occur .

When Sr Uon is displayed , press Ɏ ɐ to move 
motor in CW or CCW direction .

Hold Ɏɐto move motor at velocity set in 

Pr6. 04

P  400 n  400

CCW CW

  Ɏ   ɐ

 

E MĀú vÙĚÙġ ġĆ æÀÎġĆĖĴÓÙæÀĥúġ 

¢Ć ĖÙĚÙġ ēÀĖÀÿÙġÙĖĚ ĚÙġġíĀçĚ ġĆ æÀÎġĆĖĴ ÓÙæÀĥúġː -ÀĀ ÌÙ ĥĚÙÓ ġĆ ĖÙĚÙġ ēÀĖÀÿÙġÙĖĚ ĥĚíĀç

ÀĥĳíúíÀĖĴ æĥĀÎġíĆĀ ĆĀ æĖĆĀġ ēÀĀÙú ĆĖ ĥĚíĀç ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴː 

Auxiliary functions

AF InI Reset to 
Factory default

Operation

InI  - Initialization
S

Hold Ɏ to reset . 
FinSh is displayed once completed . 

FinSh

Error
If driver is enabled 
when holding Ɏ, error 
might occur
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vÙĚÙġ ġĆ æÀÎġĆĖĴ ÓÙæÀĥúġ ĥĚíĀç ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ 

fÌöÙÎġ

ÓíÎġíĆĀÀĖĴ 

sÀĖÀÿÙġÙĖĚ ġĆ

ĖÙĚÙġ 

_ÙġëĆÓ 

ʴĳʵʴʵʵˡɹ  ɻ úú ēÀĖÀÿÙġÙĖĚ -ĆĀġĖĆúúÙĖ ÎÀĀ ĖÙĚÙġ Àúú ēÀĖÀÿÙġÙĖĚ ĥĚíĀç ʴĳʵʴʵʵˡɹ ʵː

Mæ ÓĖíıÙĖ ĖÙÎÙíıÙĚ ġëÙ ÓÀġÀ Ćæ ʴĳʵʴʵʵˡɹ ʵ ÀĚ ʴĳʺʸʺʵʺæʺÎˋ

Àúú ēÀĖÀÿÙġÙĖĚ Ĳíúú ÌÙ ĖÙĚÙġ ġĆ æÀÎġĆĖĴ ÓÙæÀĥúġ ÀĀÓ

ʵʴʵʵˡɹ ʵ̠ʵ ÀæġÙĖ ĚÀıíĀçː 

ʴĳʵʴʵʵˡɹ  ʁ -ĆÿÿĥĀíÎÀġíĆĀ

ēÀĖÀÿÙġÙĖĚ 

 

-ĆĀġĖĆúúÙĖ ÎÀĀ ĖÙĚÙġ ÎĆÿÿĥĀíÎÀġíĆĀ ēÀĖÀÿÙġÙĖĚ

ĥĚíĀç ʴĳʵʴʵʵˡɹ ʶː Mæ ÓĖíıÙĖ ĖÙÎÙíıÙĚ ġëÙ ÓÀġÀ Ćæ ʴĳʵʴʵʵˡ

ʴʶ ÀĚ ʴĳʺʸʺʵʺæʺÎˋ ÎĆÿÿĥĀíÎÀġíĆĀ ēÀĖÀÿÙġÙĖĚ Ĳíúú ÌÙ

ĖÙĚÙġ ġĆ æÀÎġĆĖĴ ÓÙæÀĥúġ ÀĀÓ ʵʴʵʵˡɹ ʶ̠ʵ ÀæġÙĖ ĚÀıíĀçː 

ʴĳʵʴʵʵˡɹ  ̫ ʸʴʶ

ēÀĖÀÿÙġÙĖĚ 

-ĆĀġĖĆúúÙĖ ÎÀĀ ĖÙĚÙġ ʸʴʶ ēÀĖÀÿÙġÙĖĚ ĥĚíĀç ʴĳʵʴʵʵˡ

ʴʷː Mæ ÓĖíıÙĖ ĖÙÎÙíıÙĚ ġëÙ ÓÀġÀ Ćæ ʴĳʵʴʵʵˡɹ ʷ ÀĚ

ʴĳʺʸʺʵʺæʺÎˋ ʸʴʶ ēÀĖÀÿÙġÙĖĚ Ĳíúú ÌÙ ĖÙĚÙġ ġĆ æÀÎġĆĖĴ

ÓÙæÀĥúġ ÀĀÓ ʵʴʵʵˡɹ ʷ̠ʵ ÀæġÙĖ ĚÀıíĀçː 

ʴĳʵʴʵʵˡɹ  y 2ĖíıÙĖĚ˫

ĚĥēēúíÙĖ

ēÀĖÀÿÙġÙĖĚ 

-ĆĀġĖĆúúÙĖ ÎÀĀ ĖÙĚÙġ ÓĖíıÙĖĚĚ˫ĥēēúíÙĖ ēÀĖÀÿÙġÙĖĚ

ĥĚíĀç ʴĳʵʴʵʵˡɹ ʸː Mæ ÓĖíıÙĖ ĖÙÎÙíıÙĚ ġëÙ ÓÀġÀ Ćæ ʴĳʵʴʵʵˡ

ʴʸ ÀĚ ʴĳʺʸʺʵʺæʺÎˋ ÓĖíıÙĖĚĚ˫ĥēēúíÙĖ ēÀĖÀÿÙġÙĖĚ Ĳíúú

ÌÙ ĖÙĚÙġ ġĆ æÀÎġĆĖĴ ÓÙæÀĥúġ ÀĀÓ ʵʴʵʵˡɹ ʸ̠ʵ ÀæġÙĖ ĚÀıíĀçː 

 

E -Z -úÙÀĖ ÀúÀĖÿ 

úÀĖÿ ÎÀĀ ÌÙ ÎúÙÀĖÙÓ ĥĚíĀç ġëíĚ ÀĥĳíúíÀĖĴ æĥĀÎġíĆĀÌĥġ ÌÙæĆĖÙ ġëÀġˋ ġëÙ ÙĖĖĆĖ ĀÙÙÓĚ ġĆ ÌÙ

ĚĆúıÙÓ ÀĀÓ ÓĖíıÙĖ ĀÙÙÓĚ ġĆ ÌÙ ĖÙĚġÀĖġÙÓː 

Auxiliary functions

AF ACL
Clear 
alarm

Operation

ACL - Initialization

S

Press Ɏ once. 
FinSh is displayed once completed .

FinSh

 

EĆĖ ÀúÀĖÿĚ ġëÀġ ÎÀĀ ÌÙ ÎúÙÀĖÙÓ ĥĚíĀç ġëíĚ æĥĀÎġíĆĀˋ ēúÙÀĚÙ ĖÙæÙĖ ġĆ ġÀÌúÙ íĀ -ëÀēġÙĖ ʽː 
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E 8ĀÎ _ĆġĆĖ ÀĀçúÙ ÎĆĖĖÙÎġíĆĀ 

Auxiliary functions

AF Enc Motor angle 
correction

Operation

Enc - Initialization

S
Press Ɏ once to start correct ( displays StArt )
FinSh is displayed once completed .

StArt

FinSh

Start correction

Completed
 

E˗GZ MĀÙĖġíÀ ÿÙÀĚĥĖíĀç 

súÙÀĚÙ ÿÀ÷Ù ĚĥĖÙ ġĆ ĥĚÙ ĚĥíġÀÌúÙ ıÙúĆÎíġĴ ÀĀÓ ÀÎÎÙúÙĖÀġíĆĀ æĆĖ ġëÙ ÿÙÀĚĥĖíĀç ēĖĆÎÙĚĚː

sĖÙĚĚzġĆ Ùĳíġ ÀĀÓ ÓíĚÀÌúÙ ġëÙ ÓĖíıÙĖ ĆĀÎÙ ÎĆÿēúÙġÙÓː 

 

Auxiliary functions

AF_GL Inertia
measuring

Operation

G ---- Initialization

S
Press Ờ to start inertia measuring .

SrUon will be displayed . 

Sr Uon
Error

If driver is 

enabled before Ờ 

is pressed , error 
might occur .

Hold Ɏ or ɐ to 
move motor in 
CW/ CCW direction 
to measure 
inertia .

P  400 n  400

  Ɏ   ɐ

G  200
G xxx will be displayed on completed . xxx 
is the inertia value from the measurement .

CCW CW
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E Ėzġ zĆæġĲÀĖÙ ĖÙĚÙġ 

zĆæġĲÀĖÙ ĖÙĚÙġ íĚ ĥĚÙÓ ÿÀíĀúĴĆĀ ēÀĖÀÿÙġÙĖĚ ÿĆÓíæíÎÀġíĆĀ ġëÀġ ġÀ÷ÙĚ ÙææÙÎġ ĆĀúĴ ÀæġÙĖ

ÓĖíıÙĖ ĖÙĚġÀĖġː 

Auxiliary functions

AF rSt Software 

reset

Operation

rSt  - Initialization

S

Press ƶ to reset software

LED displayed will be off for 3s and back to 

initialization page once completed.
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Chapter 5 Control Mode 

ʹː zɻ2ʻ8-ÿĆġíĆĀ ÎĆĀġĖĆú ĚġÙēÌlĴlĚġÙē 

̈8ġëÙĖ- ¢ ÿÀĚġÙĖ ÓÙıíÎÙ ĚÙĀÓĚ ˓ÎĆĀġĖĆú ĲĆĖÓ ˜ʺʴʸʴë˝˓ ġĆ íĀíġíÀúíĸÙ ġëÙ ÓĖíıÙː 

+̈ 2ĖíıÙĖ ĚÙĀÓĚ æÙÙÓÌÀÎ÷ ˓ĚġÀġĥĚ ĲĆĖÓ ˜ʺʴʸʵë˝˓ ġĆ ġëÙ ÿÀĚġÙĖ ÓÙıíÎÙ ġĆ íĀÓíÎÀġÙ

ĖÙÀÓĴ ĚġÀġĥĚ ˜ĚġÀġĥĚ ĲĆĖÓ íĀÓíÎÀġíĆĀ˝ː 

-̈ _ÀĚġÙĖ ÓÙıíÎÙ ĚÙĀÓĚ ÙĀÀÌúÙ ÎĆÿÿÀĀÓ ˜ÎĆĀġĖĆú ĲĆĖÓ ĚĲíġÎë˝ː 

2̈ ¢ëÙ ÓĖíıÙĖ ÙĀÀÌúÙĚ ÀĀÓ ĚÙĀÓĚ æÙÙÓÌÀÎ÷ ĚġÀġĥĚ ġĆ ġëÙ ÿÀĚġÙĖ ÓÙıíÎÙː 

8̈ ¢ëÙ ÿÀĚġÙĖ ĚġÀġíĆĀ ĚÙĀÓĚ ëĆÿíĀç ÎĆÿÿÀĀÓ ġĆ ëĆÿÙ ġëÙ ÀĳíĚː ˜KĆÿíĀç ēÀĖÀÿÙġÙĖ

ÀĀÓ ÎĆĀġĖĆú ĲĆĖÓ ĚĲíġÎë˝ 

Ë 2ĖíıÙĖ ĖÙġĥĖĀĚ ġĆ ëĆÿÙ ÀĀÓ ĚÙĀÓĚ æÙÙÓÌÀÎ÷ ëĆÿÙÓ ĚġÀġĥĚ ġĆ ÿÀĚġÙĖ ÓÙıíÎÙ ˜ĚġÀġĥĚ

ĲĆĖÓ íĀÓíÎÀġíĆĀ˝ 

G̈ ¢ëÙ ÿÀĚġÙĖ ĚġÀġíĆĀ ĚÙĀÓĚ ġëÙ ēĆĚíġíĆĀ ÿĆÓÙ ÎĆÿÿÀĀÓ æĆĖ ēĆĚíġíĆĀ ÿĆıÙÿÙĀġ

˜ēĆĚíġíĆĀ ÿĆġíĆĀ ēÀĖÀÿÙġÙĖĚ ÀĀÓ ÎĆĀġĖĆú ĲĆĖÓ ĚĲíġÎë˝ ĆĖ ĚÙĀÓĚ ġëÙ ıÙúĆÎíġĴ

ÎĆÿÿÀĀÓæĆĖ ıÙúĆÎíġĴ ÿĆıÙÿÙĀġ ˜ıÙúĆÎíġĴ ÿĆġíĆĀ ēÀĖÀÿÙġÙĖĚ ÀĀÓ ÎĆĀġĖĆú ĲĆĖÓ

ĚĲíġÎë˝ː 

K̈ µëÙĀ ġëÙ ÓĖíıÙ íĚ æíĀíĚëÙÓ ÙĳÙÎĥġíĀç ġëÙ ÎĆÿÿÀĀÓ ˜ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ˝ˋz2ʻ8-

æÙÙÓÌÀÎ÷Ě ġëÙ ēĆĚíġíĆĀ˖ıÙúĆÎíġĴ ġĆ ġëÙ ÿÀĚġÙĖ ÓÙıíÎÙ æĆĖ ÿĆĀíġĆĖíĀç ÓĥĖíĀç ġëÙ ÿĆġíĆĀː 

M̈ ¢ëÙ ÿÀĚġÙĖ ÓÙıíÎÙ ĚÙĀÓĚ ÎĆÿÿÀĀÓĚ æĆĖ ġëÙ ĀÙĳġ ÿĆġíĆĀː 
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ʹː ʶ -íʸʴʶ zġÀġÙ _ÀÎëíĀÙ 

zġÀġÙ ÿÀÎëíĀÙ ĚĲíġÎëĆıÙĖ ÓíÀçĖÀÿ 

Power on

Initialization starts

Initialization 

completed

Ready

(Initial parameters 

done)

Enable

(Ready to enable)

Fault

Running

Quick stop

14

13

15

0

1

2

3

4 5

6

9

8

7

11

16

12

10

Control 

Circuit

Main 

Power

Enable

Disable

ON DisableOFF

ON DisableON

ON EnableON

Fault trigger

 

EíçĥĖÙ ʹːʵz2ʻ8-yɹ ʶ zġÀġÙ _ÀÎëíĀÙ ĚĲíġÎëĆıÙĖ ÓíÀçĖÀÿ 
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¢ÀÌúÙ ʹːʵ zġÀġĥĚ ÓÙĚÎĖíēġíĆĀ 

zġÀġĥĚ 2ÙĚÎĖíēġíĆĀ 

MĀíġíÀúíĸÀġíĆĀ
ĚġÀĖġĚ 

2ĖíıÙĖ ēĆĲÙĖÙÓ ĆĀˋ íĀíġíÀúíĸÀġíĆĀ ĚġÀĖġĚ˕ KĆúÓíĀç ÌĖÀ÷Ù ÀÎġíıÀġÙÓ˕
ĳíĚ ÓíĚÀÌúÙÓ 

MĀíġíÀúíĸÀġíĆĀ ÓĆĀÙ MĀíġíÀúíĸÀġíĆĀ ÓĆĀÙ˕ sÀĖÀÿÙġÙĖĚ íĀíġíÀúíĸÙˋ æÀĥúġúÙĚĚ˕ ĳíĚ ÓíĚÀÌúÙÓː 
vÙÀÓĴ sÀĖÀÿÙġÙĖ íĀíġíÀúíĸÀġíĆĀ ÓĆĀÙ˕ ĳíĚ ÓíĚÀÌúÙÓː 
8ĀÀÌúÙ zÙĖıĆ ÓĖíıÙĖ íĚ ĖÙÀÓĴ ġĆ ÌÙ ÙĀÀÌúÙÓː 
vĥĀĀíĀç 2ĖíıÙĖ ÙĀÀÌúÙÓˋ æÀĥúġúÙĚĚ 
uĥíÎ÷ ĚġĆē uĥíÎ÷ ĚġĆē ÀÎġíıÀġÙÓ 
EÀĥúġ ġĖíççÙĖÙÓ úÀĖÿ ĀĆġ ĚĆúıÙÓ ĴÙġ˕ ĳíĚ ÓíĚÀÌúÙÓː 

EÀĥúġ 
úÀĖÿ ĚĆúıÙÓː µÀíġíĀç ġĆ ĚĲíġÎë æĖĆÿ ʸʴʶ ĚġÀġÙ ÿÀÎëíĀÙ ġĆ
MĀíġíÀúíĸÀġíĆĀ ĚġÀĖġĚ˕ ĳíĚ ÓíĚÀÌúÙÓː 

 

ʸʴʶ ĚġÀġÙ ÿÀÎëíĀÙ ĚĲíġÎëíĀç íĚ ÓÙēÙĀÓÙĀġ ĆĀ ÿÀĚġÙĖ ÓÙıíÎÙ ÎĆĀġĖĆúúÙÓ ĚÙĖıĆ ÓĖíıÙĖ

ÎĆĀġĖĆú ĲĆĖÓ ˜ʺʴʸʴë˝ 

-í ʸʴʶ ĚġÀġĥĚ ĚĲíġÎëíĀç -ĆĀġĖĆú ĲĆĖÓ ʺʴʸʴë zġÀġĥĚ ĲĆĖÓʺʴʸʵë

+íġʵ+líġʽ 

 ɹ sĆĲÙĖ ĆĀ MĀíġíÀúíĸÀġíĆĀ ¢ĖÀĀĚíġ ÀĥġĆÿÀġíÎÀúúĴ ʴĳʴʴʴʴ 

 ɻ MĀíġíÀúíĸÀġíĆĀ EÀĥúġúÙĚĚ ¢ĖÀĀĚíġ ÀĥġĆÿÀġíÎÀúúĴˋ

8ĀġÙĖ ʵʷ íæ æÀĥúġ ĆÎÎĥĖĚ 

ʴĳʴʶʹʴ 

 ʁ EÀĥúġúÙĚĚˡˡvÙÀÓĴ ʴĳʴʴʴʺ ʴĳʴʶʷʵ 

 ̫ zÙĖıĆ ĖÙÀÓĴˡˡµÀíġíĀç ġĆ

ÙĀÀÌúÙ 

ʴĳʴʴʴʻ ʴĳʴʶʷʷ 

 y µÀíġíĀç ġĆ ÙĀÀÌúÙˡˡvĥĀĀíĀç ʴĳʴʴʴE ʴĳʴʶʷʻ 

 ́ vĥĀĀíĀç µÀíġíĀç ġĆ ÙĀÀÌúÙ ʴĳʴʴʴʻ ʴĳʴʶʷʷ 

 ̋ µÀíġíĀç ġĆ ÙĀÀÌúÙ vÙÀÓĴ ʴĳʴʴʴʺ ʴĳʴʶʷʵ 

 ̒ vÙÀÓĴ EÀĥúġúÙĚĚ ʴĳʴʴʴʴ ʴĳʴʶʹʴ 

 ̓ vĥĀĀíĀç vÙÀÓĴ ʴĳʴʴʴʺ ʴĳʴʶʷʵ 

 ̔ vĥĀĀíĀçˡˡEÀĥúġúÙĚĚ ʴĳʴʴʴʴ ʴĳʴʶʹʴ 

ʵ ɹ µÀíġíĀç ġĆ ÙĀÀÌúÙ EÀĥúġúÙĚĚ ʴĳʴʴʴʴ ʴĳʴʶʹʴ 

ʵʵ vĥĀĀíĀçˡˡuĥíÎ÷ ĚġĆē ʴĳʴʴʴʶ ʴĳʴʶʵʻ 

ʵ ʁ uĥíÎ÷ ĚġĆē EÀĥúġúÙĚĚ ¢ĖÀĀĚíġ ÀĥġĆÿÀġíÎÀúúĴ ʴĳʴʶʹʴ 

ʵ ̫ EÀĥúġ ĚġĆē ¢ĖÀĀĚíġ ÀĥġĆÿÀġíÎÀúúĴ ʴĳʴʶʵE 

ʵ y EÀĥúġĚġĆēˡˡ EÀĥúġ ¢ĖÀĀĚíġ ÀĥġĆÿÀġíÎÀúúĴ ʴĳʴʶʵʼ 

ʵ ́ EÀĥúġEÀĥúġúÙĚĚ ʴĳʼʴ ʴĳʴʶʹʴ 

ʵ ̋ uĥíÎ÷ ĚġĆēˡˡvĥĀĀíĀç ʴĳʴE ʴĳʴʶʷʻ 
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ʹː ʷ 2ĖíıÙĖ -ĆĀġĖĆú _ĆÓÙ zÙġġíĀç 

ʹːʷːʵzĥēēĆĖġÙÓ ÎĆĀġĖĆú ÿĆÓÙ ˜ʺʹʴʶë˝ 

z2ʻ8-ĚĥēēĆĖġĚ ĚÙıÙĀ ÿĆÓÙĚˋ ÀĚ ÓÙæíĀÙÓ íĀ ʺʹʴʶëː 

+íġ ʷʵ̤ʵʴ  ̔  ̓  ̒  ̋  ́  y  ̫  ʁ  ɻ  ɹ

_ĆÓÙ vÙĚÙĖıÙÓ -z¢ -z² -zs vÙĚÙĖıÙÓ K_ vÙĚÙĖıÙÓ s¢ s² vÙĚÙĖıÙÓ ss 

ʵˊzĥēēĆĖġÙÓ  ɹ  ɻ  ɻ  ɻ  ɹ  ɻ  ɹ  ɻ  ɻ  ɹ  ɻ

2ÙĚÎĖíēġíĆĀ ÌÌĖː 

sĖĆæíúÙ ēĆĚíġíĆĀ ÿĆÓÙ ss 

sĖĆæíúÙ ıÙúĆÎíġĴ ÿĆÓÙ s² 

sĖĆæíúÙ ¢ĆĖĕĥÙ ÿĆÓÙ s¢ 

KĆÿíĀç ÿĆÓÙ K_ 

-ĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ēĆĚíġíĆĀ

ÿĆÓÙ 

-zs 

-ĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ıÙúĆÎíġĴ

ÿĆÓÙ 

-z² 

-ĴÎúíÎĚĴĀÎëĖĆĀĆĥĚ ġĆĖĕĥÙ

ÿĆÓÙ 

-z¢ 

 

 

ʹːʷːʶfēÙĖÀġíĆĀÀúÿĆÓÙ ĚÙġġíĀç˜ʺʴʺʴë˝ ÀĀÓ fēÙĖÀġíĆĀÀúÿĆÓÙ

ÓíĚēúÀĴ ˜ʺʴʺʵë˝ 

¢ëÙ ĆēÙĖÀġíĆĀ ÿĆÓÙ Ćæ ġëÙ ĚÙĖıĆ ÓĖíıÙ íĚ ĚÙġ íĀ ʺʴʺʴëː ¢ëÙ ĆēÙĖÀġíĆĀ ÿĆÓÙ Ćæ ġëÙ ĚÙĖıĆ

ÓĖíıÙ íĚ ıíÙĲÙÓ íĀ ʺʴʺʵëː 

+íġ 2ÙĚÎĖíēġíĆĀ ÌÌĖː 

 ɻ sĖĆæíúÙēĆĚíġíĆĀ ÿĆÓÙ ss 

 ̫ sĖĆæíúÙ ıÙúĆÎíġĴ ÿĆÓÙ s² 

 y sĖĆæíúÙ ¢ĆĖĕĥÙ ÿĆÓÙ s¢ 

 ̋ KĆÿíĀç ÿĆÓÙ K_ 

 ̓ -ĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ēĆĚíġíĆĀ ÿĆÓÙ -zs 

 ̔ -ĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ıÙúĆÎíġĴ ÿĆÓÙ -z² 

ʵ ɹ -ĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ġĆĖĕĥÙ ÿĆÓÙ -z¢ 
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ʹː ʸ -ĆÿÿĆĀ EĥĀÎġíĆĀĚ æĆĖ úú _ĆÓÙĚ 

ʹː ʸːʵ2íçíġÀú íĀēĥġ ĚÙġġíĀç ÀĀÓ ĚġÀġĥĚ ÓíĚēúÀĴ 

súÙÀĚÙ ĖÙæÙĖ ġĆ ÎëÀēġÙĖ ʹ æĆĖ ÿĆĖÙ ÓÙġÀíúĚ ĆĀ ÓíçíġÀú M˖f íĀēĥġ ÀĀÓ ēĆúÀĖíġĴ ĚÙġġíĀçĚːʺʴE2ë

ĆÌöÙÎġ ÎĆÿēúíÙĚ Ĳíġë M8-ʺʵʼʴʴˡʁ ʴʴ ĚġÀĀÓÀĖÓ íĀēĥġ M˖f ĚġÀġĥĚ ÿÀēēíĀç ĆÌöÙÎġː ʺʴE2ë íĚ

ĚÙġ ÀÎÎĆĖÓíĀç ġĆ æĥĀÎġíĆĀ ÀĚ ġëÙ ġÀÌúÙÌÙúĆĲ ĚëĆĲĚː 

+íġʷʵ +íġʷʴ +íġʶʽ +íġʶʼ +íġʶʻ +íġʶʺ +íġʶʹ +íġʶʸ 

»
ĚíçĀÀú 

vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ ¢ĆĥÎë
sĖĆÌÙ ʶ 

¢ĆĥÎë
sĖĆÌÙ ʵ 

+v W8 M`s˖²ˡ
-fM`
˖¢Z- 

+íġʶʷ +íġʶʶ +íġʶʵ +íġʶʴ +íġʵʽ +íġʵʼ +íġʵʻ +íġʵʺ 

8l

z¢fs 

vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ 2Mʵʸ 2Mʵʷ 

+íġʵʹ +íġʵʸ +íġʵʷ +íġʵʶ +íġʵʵ +íġʵʴ +íġʽ +íġʼ 

2Mʵʶ 2Mʵʵ 2Mʵʴ 2Mʽ 2Mʼ 2Mʻ 2Mʺ 2Mʹ 

+íġʻ +íġʺ +íġʹ +íġʸ +íġʷ +íġʶ +íġʵ +íġʴ 

2Mʸ 2Mʷ 2Mʶ 2Mʵ vÙĚÙĖıÙÓ Kf_8 sf¢ `f¢ 

 

ʹː ʸːʶ 2íçíġÀú Ćĥġēĥġ ĚÙġġíĀç ÀĀÓ ÎĆĀġĖĆú ĆēÙĖÀġíĆĀ ÿÙġëĆÓ 

MĀ ÀÓÓíġíĆĀ ġĆ ġëÙ íĀġÙĖĀÀú ĆēÙĖÀġíĆĀ Ćæ ġëÙ ĚÙĖıĆ ĚĴĚġÙÿˋz2ʻ8-ÀúĚĆ ēĖĆıíÓÙĚ À æĥĀÎġíĆĀ

æĆĖ ġëÙ ÿÀĚġÙĖ ÓÙıíÎÙ ġĆ ĆēÙĖÀġÙ ÓíçíġÀú M˖f Ćĥġēĥġ Ćæ ġëÙ ĚÙĖıĆ ÓĖíıÙĖː 

Mæ M˖f Ćĥġēĥġ æĥĀÎġíĆĀ íĚ ĚÙġ ĥē ÀĚ ÿÀĚġÙĖ ÓÙıíÎÙ ÎĆĀġĖĆúˋ ÿÀĚġÙĖ ÓÙıíÎÙ ÎÀĀ ÎĆĀġĖĆú ĚÙĖıĆ

ÓĖíıÙĖ ÓíçíġÀú M˖f Ćĥġēĥġ ġëĖĆĥçë ʺʴE8ë ĆÌöÙÎġ 

+íġ 

zĥÌl

íĀÓÙĳ 

ʷʵ̤ʶʵ ʶ ɻ ʶ ɹ ʵ ̔ ʵ ̓ ʵ ̒ ʵ ̋ ʵʹ̤ʴ 

ʴʵë 

vÙĚÙĖıÙÓ 

2f ̋

ıÀúíÓ 

2fʹ

ıÀúíÓ 

2fʸ

ıÀúíÓ 

2f ̫

ıÀúíÓ 

2f ʁ

ıÀúíÓ 

2fʵ

ıÀúíÓ 
vÙĚÙĖıÙÓ 

ʴʶë 
2f ̋

ÙĀÀÌúÙÓ 

2fʹ

ÙĀÀÌúÙÓ 

2fʸ

ÙĀÀÌúÙÓ 

2f ̫

ÙĀÀÌúÙÓ 

2f ʁ

ÙĀÀÌúÙÓ 

2fʵ 

ÙĀÀÌúÙÓ 

ʹː ʸːʷ _ĆġĆĖ vĆġÀġíĆĀÀú 2íĖÙÎġíĆĀ 

vĆġÀġíĆĀÀú ÓíĖÙÎġíĆĀ íĚ ÓÙæíĀÙÓ íĀ ʺʴʻ8ëː 

_ĆÓÙ zÙġ ıÀúĥÙ 

sĆĚíġíĆĀ
_ĆÓÙ 

ss 
ʴ̔ vĆġÀġÙ íĀ ġëÙ ĚÀÿÙ ÓíĖÙÎġíĆĀ ÀĚ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 
ʵʶʼ̔vĆġÀġÙ íĀ ġëÙ ĆēēĆĚíġÙ ÓíĖÙÎġíĆĀ ġĆ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 

K_ 
-zs 

²ÙúĆÎíġĴ s² ʴ̔ vĆġÀġÙ íĀ ġëÙ ĚÀÿÙ ÓíĖÙÎġíĆĀ ÀĚ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 
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_ĆÓÙ -z² ʺʸ̔vĆġÀġÙ íĀ ġëÙ ĆēēĆĚíġÙ ÓíĖÙÎġíĆĀ ġĆ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 
¢ĆĖĕĥÙ
_ĆÓÙ 

s¢ ʴ̔ vĆġÀġÙ íĀ ġëÙ ĚÀÿÙ ÓíĖÙÎġíĆĀ ÀĚ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 
ʷʶ̔vĆġÀġÙ íĀ ġëÙ ĆēēĆĚíġÙ ÓíĖÙÎġíĆĀ ġĆ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ -z¢ 

ZZ
_ĆÓÙĚ 

 
ʴ̔ vĆġÀġÙ íĀ ġëÙ ĚÀÿÙ ÓíĖÙÎġíĆĀ ÀĚ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 
ʶʶʸ̔vĆġÀġÙ íĀ ġëÙ ĆēēĆĚíġÙ ÓíĖÙÎġíĆĀ ġĆ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 

ʹːʸːʸ zġĆē zÙġġíĀçĚ 

z2ʻ8-ēĖĆıíÓÙĚ ĕĥíÎ÷ ĚġĆē æĥĀÎġíĆĀː zġĆēēíĀç íĚ ÓíææÙĖÙĀġ ĥĀÓÙĖ ÓíææÙĖÙĀġ ÿĆÓÙĚː

-ĆĀġĖĆúúÙÓ ÌĴ ĥĚíĀç ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʺʴʹ ː 

MĀÓÙĳ 

ʺʴʹ ë 

`ÀÿÙ uĥíÎ÷ ĚġĆē ĆēġíĆĀ ÎĆÓÙ ¦Āíġ  l zġĖĥÎġĥĖÙ ² v ¢ĴēÙ INT 16 

ÎÎÙĚĚ vµ _ÀēēíĀç  l _ĆÓÙ ZZ vÀĀçÙ ʴ̤ʻ 2ÙæÀĥúġ  ʁ

 

 

 

 

 

 

 

 

_ĆġĆĖ ĚġĆēĚ ĲëÙĀ ĕĥíÎ÷ ĚġĆē ÎĆÿÿÀĀÓ íĚ çíıÙĀː 

 

ssˋ -zsˋ -z²ˋ s² 

ʴ ̔¢Ć ĚġĆē ÿĆġĆĖ ġëĖĆĥçë sĖʹːʴʺː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʵ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʸː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʶ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓĚġĆēĚ ġëĖĆĥçë ʺʴʼʹː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʷ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴ-ʺː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʹ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʸː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

ʺ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçëʺʴʼʹː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

ʻ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴ-ʺː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

K_ 

ʴ ̔¢Ć ĚġĆē ÿĆġĆĖ ġëĖĆĥçë sĖʹːʴʺː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʵ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʽ ː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓ ː

ʶ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʹː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʷ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴ-ʺː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʹ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʽ ː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

ʺ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʹː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

ʻ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴ-ʺː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

-z¢ 

ʴ ̔¢Ć ĚġĆē ÿĆġĆĖ ġëĖĆĥçë sĖʹːʴʺː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʵˋ ʶ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʻː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʷ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ġĆĖĕĥÙ ̠ ʴː zġÀġĥĚˊ zĲíġÎë ĆĀ ÓíĚÀÌúÙˋ ÀĳíĚ ÓíĚÀÌúÙÓː 

ʹˋ ʺ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ʺʴʼʻː zġÀġĥĚˊ uĥíÎ÷ ĚġĆē 

ʻ ̔_ĆġĆĖ ÓÙÎÙúÙĖÀġÙĚ ÀĀÓ ĚġĆēĚ ġëĖĆĥçë ġĆĖĕĥÙ ̠ ʴː zġÀġĥĚˊuĥíÎ÷ ĚġĆē 

 

µëÙĀ ʸʴʶ ĚġÀġÙ ÿÀÎëíĀÙ íĚ ÓíĚÀÌúÙÓˋ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē æĖÙÙúĴː 

µëÙĀ Ìíġʼ˜KÀúġ˝ Ćæ ʺʴʸʴë íĚ ʵˋ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē Ĳíġë ÓÙÎÙúÙĖÀġíĆĀ ĚÙġ íĀ ʺʴʼʷë˖ʺʴʼʸëː 

ʹː ʸːśĆĚíġíĆĀÿĆÓÙ˟8úÙÎġĖĆĀíÎ GÙÀĖ 

z2ʻ8-ēĆĚíġíĆĀ ÿĆÓÙ ÎĆĀĚíĚġĚ Ćæ ÎĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ēĆĚíġíĆĀ ÿĆÓÙ ˜-zs˝ˋ ēĖĆġĆÎĆú

ēĆĚíġíĆĀ ÿĆÓÙ ˜ss˝ ÀĀÓ ëĆÿíĀç ÿĆÓÙ ˜K_˝ˋ ĆĀúĴ íĀ ġëÙĚÙ ġëĖÙÙ ÿĆÓÙĚ íĚ ġëÙ ÙúÙÎġĖĆĀíÎ
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çÙÀĖ ıÀúíÓː 

8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ĖÀĀçÙ íĚ ʴːʴʴʵ̤ʼʴʴʴ˜ʶʷÌlíġ ÙĀÎĆÓÙĖ˝ˋ ʴːʴʴʵ̤ġĆ ʵʶʹ˜ʵʻ Ìíġ ÙĀÎĆÓÙĖ˝ˋ

ĆġëÙĖĲíĚÙ 8Ė ʴʴ ÿíçëġ ĆÎÎĥĖ íæ ĆıÙĖ ĖÀĀçÙ ˜ġëÙ ĲÀĖĀíĀç íĚ ĀĆġ ĚÀıÙÓˋ ÀæġÙĖ ÿĆÓíæíÎÀġíĆĀ

ġĆ À ĖÙÀĚĆĀÀÌúÙ ĖÀĀçÙˋ ÀúÀĖÿ ĆĀ ĆēÙĖÀġíĆĀÀú ēÀĀÙú Ĳíúú ÀĥġĆÿÀġíÎÀúúĴ ÓíĚÀēēÙÀĖˋ Ìĥġ ġëÙ

ʸʴʶ ĚġÀġÙ Ĳíúú Ěġíúú ÌÙ íĀ ġëÙ ˓ÙĖĖĆĖ˓ ĚġÀġÙˋ ĲĖíġÙ ʴĳʼʴ íĀġĆ ʺʴʸʴë˝ː 

_ÙġëĆÓ ʵˊ 

8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ĚÙġġíĀç íĚ ÓÙæíĀÙÓ ÌĴ ʺʴʼEë ˜sĆĚíġíĆĀ ÙĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ˝ː ʺʴʽʵë

˜GÙÀĖ ĖÀġíĆ˝ˋ ʺʴʽʶë ˜EÙÙÓ ÎĆĀĚġÀĀġ˝ ġĆ ÎëÀĀçÙ ġëÙ ÿĆġĆĖ ēĆĚíġíĆĀː fĀúĴ ıÀúíÓ ĥĀÓÙĖ ēĖÙˡ

ĆēÙĖÀġíĆĀÀú ÿĆÓÙː 

ʺʴʼEë ˜sĆĚíġíĆĀ ÙĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ˝ íĚ ġëÙ ĖÙĚĆúĥġíĆĀ Ćæ ġëÙ ÙĀÎĆÓÙĖˋ ĲëíÎë íĚ ĖÙÀÓ

íĀġÙĖĀÀúúĴ ĲíġëĆĥġ ÀÓÓíġíĆĀÀú ĚÙġġíĀçː ʺʴʽʶë˗ʴʵ ĖÙēĖÙĚÙĀġĚ ġëÙ ĀĥÿÌÙĖ Ćæ ēĥúĚÙĚ ġëÀġ ÎÀĀ

ÌÙ ĚÙġ æĆĖ ÙÀÎë ĖÙıĆúĥġíĆĀ Ćæ ġëÙ ÿĆġĆĖː ʺʴʽʵë˗ʴʵ˖ʺʴʽʵë˗ʴʶ íĚ ĖÙÀúġlíÿÙ ĥēÓÀġÙ ÙææÙÎġíıÙː 

 

 

 

8úÙÎġĖĆĀíÎ çÙÀĖ ĚĥÌÓíıíĚíĆĀ ÿÙġëĆÓ ÎÀĀ ÌÙ ÓÙġÙĖÿíĀÙÓÌĴ ÿĆÓíæĴíĀç ʺʴʽʶë˗ʴʵ ˜EÙÙÓ

ÎĆĀĚġÀĀġ˝ 

ʵː Mæ ʺʴʽʶë˗ʴʵ ˜EÙÙÓ ÎĆĀĚġÀĀġ˝ íĚ ĀĆġ ÙĕĥÀú ġĆ ʺʴʼEë ˜sĆĚíġíĆĀ 8ĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ˝ˋ ġëÙĀˊ 

8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ̠ ÙĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ ˖ ʺʴʽʶë˗ʴʵ 

 

ʶː Mæ ʺʴʽʶë˗ʴʵ˜EÙÙÓ ÎĆĀĚġÀĀġ˝ íĚ ÙĕĥÀú ġĆ ʺʴʼEë˜sĆĚíġíĆĀ ÙĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ˝ˋ ġëÙĀˊ 

8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ̠ ʺʴʽʵ˗ʴʵ˖ʺʴʽʶë˗ʴʵ 

8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ĖÀĀçÙ íĚ ʴːʴʴʵ̤ʼʴʴʴ˜ʶʷ Ìíġ ÙĀÎĆÓÙĖ˝ˋ ʴːʴʴʵ̤ʵʶʹ˜ʵʻ Ìíġ ÙĀÎĆÓÙĖ˝ 

 

-ĆÿÿÀĀÓ ēĥúĚÙ ÎĆĥĀġ ēÙĖ ÿĆġĆĖ ĖÙıĆúĥġíĆĀ ĀÙÙÓĚ ġĆ ÌÙ²8ĀÎĆÓÙĖ sĥúĚÙ -ĆĥĀġ ēÙĖ

vÙıĆúĥġíĆĀ ˖ ʼʴʴʴː 

 

z2Ě̒ÙĖíÙĚ ÎĆÿÙĚ Ĳíġë ÿĆġĆĖĚ Ĳíġë ʵʻÌlíġ ÀĀÓ ʶʷÌlíġ ÙĀÎĆÓÙĖː sĥúĚÙ ÎĆĥĀġ ēÙĖ ĖÙıĆúĥġíĆĀ

æĆĖ ʵʻÌlíġ ÙĀÎĆÓÙĖ ̠ ʵʷʵʴʻʶ˕ æĆĖ ʶʷÌlíġ ÙĀÎĆÓÙĖ ̠ ʼʷʼʼʺʴʼː EĖĆÿ ġëÙ ÎĆĀÓíġíĆĀ ÀÌĆıÙˋ ġëÙ

ÎĆÿÿÀĀÓ ēĥúĚÙ ÎĆĥĀġ ēÙĖ ÿĆġĆĖ ĖÙıĆúĥġíĆĀ æĆĖ ʵʻÌlíġ ÙĀÎĆÓÙĖ ĚëĆĥúÓ ÌÙů ʵʻ˕ æĆĖ ʶʷÌlíġ

ÙĀÎĆÓÙĖů ʵʴʸʽː 

 

_ÙġëĆÓ ʶˊ 

8úÙÎġĖĆĀíÎ çÙÀĖ ÎÀĀ ÌÙ ĚÙġ ġëĖĆĥçë sĖʴːʴʼː Mæ sĖʴːʴʼŬ ʴˋ sĖʴːʴʼ íĚ ıÀúíÓː Mæ sĖʴːʴʼ ̠ ʴˋ

ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʺʴʽʶˡɹ ʵ íĚ ıÀúíÓː 

 

`ĆġÙˊĲëÙĀ ġëÙ ĚÙġġíĀç ıÀúĥÙ ÙĳÎÙÙÓĚ ġëíĚ ĖÀĀçÙˋ ġëÙ ÙĖĖĆĖ Ĳíúú ÌÙ ĖÙēĆĖġÙÓ ÀĀÓ

ÀĥġĆÿÀġíÎÀúúĴ ĖÙĚÙġ ġĆ ġëÙ ÓÙæÀĥúġ ıÀúĥÙː ¢ëÙ ÓÙæÀĥúġ ıÀúĥÙĚ Ćæ ʺʴʽʵ˗ʴʵˋ ʺʴʽʵ˗ʴʶ ÀĀÓ ʺʴʽʶ˗ʴʵ

ÀĖÙ ʵˋ ʵ ÀĀÓ ʵʴʴʴʴː 
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ʹː ʸːs̋ĆĚíġíĆĀ ZíÿíġĚ 

¢ëÙ ëÀĖÓĲÀĖÙ úíÿíġ íĚ ıÀúíÓ íĀ Àúú ĆēÙĖÀġíĆĀÀú ÿĆÓÙĚˋ ÀĀÓ ġëÙ ĚĆæġĲÀĖÙ úíÿíġ íĚ ıÀúíÓ ĆĀúĴ

íĀ ġëÙ ÀÌĚĆúĥġÙ ĆēÙĖÀġíĆĀÀú ÿĆÓÙ ĆæÎĴÎúíÎ ĚĴĀÎëĖĆĀĆĥĚ ēĆĚíġíĆĀ ÿĆÓÙ ˜-zs˝ ÀĀÓ ēĖĆæíúÙ

ēĆĚíġíĆĀ ÿĆÓÙ ˜ss˝ 

¢ëÙ úíÿíġ Ćæ ġëÙ ĚĆæġĲÀĖÙ íĚ ÓÙæíĀÙÓ ÌĴ ʺʴʻ2ëː ¢ëÙ ÿÀĳíÿĥÿ ēĆĚíġíĆĀ íĀ ġëÙ ĀÙçÀġíıÙ

ÓíĖÙÎġíĆĀ íĚ ÓÙæíĀÙÓ íĀ ʺʴʻÓˡɹ ʵë ÀĀÓ ġëÙ ÿÀĳíÿĥÿ ēĆĚíġíĆĀ íĀ ġëÙ ēĆĚíġíıÙ ÓíĖÙÎġíĆĀ íĚ

ÓÙæíĀÙÓ íĀ ʺʴʻÓˡɹ ʶëˋ ġëÙ ĥĀíġ íĚ ÎĆĀĚíĚġÙĀġ Ĳíġë ġëÙ ÎĆÿÿÀĀÓ ĥĀíġː 

¢ëÙ ĚÙġġíĀç Ćæ ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʴĳʹʴʵʶˡɹ ʸ ĀĆġ ĆĀúĴ ÀææÙÎġĚ ġëÙ ëĆÿíĀç ĆææĚÙġ Ćæ ʺʴʻ-ˋ Ìĥġ

ÀúĚĆ ÀææÙÎġĚ ġëÙ ĚĆæġĲÀĖÙ úíÿíġˋ ʺʴʻ2 ĀÙÙÓĚ ġĆ ÌÙ ÿĆÓíæíÙÓ ÌÙæĆĖÙ ġëÙ ĆēÙĖÀġíĆĀÀú ĚġÀġÙ 

ʹʴʵʶˡɹ  y
ÎġĥÀú sĆĚíġíıÙsĆĚíġíĆĀ Zíÿíġ ÎġĥÀú `ÙçÀġíıÙ sĆĚíġíĆĀ Zíÿíġ 

+íġʶ +íġʷ 

 ɹ  ɹ ʺʴʻ2ɹʁl ̝ ʺʴʻ- ʺʴʻ2ɹɻl ̝ ʺʴʻ- 

 ɹ  ɻ ʺʴʻ2ɹʁlˡ̋ ʴʻ- ʺʴʻ2ɹlɻl ʺʴʻ- 

 ɻ ¶ ʺʴʻ2ɹʁl ʺʴʻ2ɹɻl 

 

  

 

z2ʻ8-zĆæġĲÀĖÙ ēĆĚíġíĆĀ úíÿíġĚ ıÀúíÓ ÎĆĀÓíġíĆĀĚˊ 

ʵː Mġ ÎÀĀ ĆĀúĴ ÌÙ ĚÙġ íĀ ġëÙ ēĖÙĆlēÙĖÀġíĆĀÀú ĚġÀġÙĆæ 8z_ː Mġ íĚ ĖÙÎĆÿÿÙĀÓÙÓ ġĆ ÎĆĀæíçĥĖÙ íġ

ÌĴ z2f ĲëÙĀ ġëÙ ĚĴĚġÙÿ ĚġÀĖġĚː 

ʶː fĀúĴ íĀ ġëÙ ÀÌĚĆúĥġÙ ÿĆÓÙ Ćæ -zs ÀĀÓ ssˋ íĀ -zs ÿĆÓÙˋ íġ íĚ ĖÙÎĆÿÿÙĀÓÙÓ ġĆ ĥĚÙ

ġëÙ ĚĆæġĲÀĖÙ úíÿíġ æĥĀÎġíĆĀ Ćæ ġëÙ ÿÀĚġÙĖ ĚġÀġíĆĀ ġĆ ÀÎëíÙıÙ ġëÙ æÀĚġÙĚġ úíÿíġ

ēÙĖæĆĖÿÀĀÎÙː 

ʷː ¢ëÙ íĀÎĖÙÿÙĀġÀú ÙĀÎĆÓÙĖ ÿĆġĆĖ íĚ ĀĆġ ÙææÙÎġíıÙ ĥĀġíú ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚ

ÎĆÿēúÙġÙÓː 

ʸː ¢ëÙ ĚÙġġíĀç ĖĥúÙ íĚ ʺʴʻÓˡɹ ʵë ̢ ʺʴʻÓˡɹ ʶëˋ ġëÀġ íĚˋ ġëÙ ĀÙçÀġíıÙ ēĆĚíġíĆĀ úíÿíġ ıÀúĥÙ

íĚ úÙĚĚ ġëÀĀ ġëÙ ēĆĚíġíıÙ ēĆĚíġíĆĀ úíÿíġ ıÀúĥÙː 

ʹː ʸː-̒ĆĀġĖĆú µĆĖÓ 

+íġ ÓÙæíĀíġíĆĀ Ćæ -ĆĀġĖĆúµĆĖÓ ʺʴʸʴëː 

+íġ ʵʹ̤ʵʵ ʵʴ̤ʽ  ̓  ̒ ʺ̤ʸ  ̫  ʁ  ɻ  ɹ

2ÙæíĀíġíĆ

Ā 
 l  l KÀúġ 

EÀĥúġ 

ĖÙĚÙġ 

vÙúÀġÙÓ 

ġĆ ÿĆÓÙĚ 

fēÙĖÀġíĆĀ

ÙĀÀÌúÙ 

uĥíÎ÷ 

ĚġĆē 

²ĆúġÀçÙ 

Ćĥġēĥġ 

zĲíġÎë

ĆĀ 

 

-ĆÿÿÀĀÓ 

+íġʻ ÀĀÓ +íġʴ ġĆ +íġʷ 

ʺʴʸʴ 

²ÀúĥÙ 

ʸʴʶ zġÀġÙ 

ÿÀÎëíĀÙ

ˆʵ˝ 

ʻ̔ EÀĥúġ 

ĖÙĚÙġ 

ʷ̔

fēÙĖÀġíĆĀ

ÙĀÀÌúÙ 

ʶ̔ uĥíÎ÷ 

ĚġĆē 

ʵ̔ ²ĆúġÀçÙ 

Ćĥġēĥġ 
ʴ̔ zġÀĖġ 

sĆĲÙĖ Ćææ  ɹ  ̞  ɻ  ɻ  ɹ ʴʴʴʺë ʶ˕ʺ˕ʼ 

zĲíġÎë ĆĀ  ɹ  ɹ  ɻ  ɻ  ɻ ʴʴʴʻë ʷ ̂

zĲíġÎë ĆĀ  ɹ  ɻ  ɻ  ɻ  ɻ ʴʴʴEë ʷˆˆ 

`Ć ıĆúġÀçÙ  ɹ  ̞  ̞  ɹ  ̞ ʴʴʴʴë ʻ˕ʽ˕ʵʴ˕ʵʶ 
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Ćĥġēĥġ 

uĥíÎ÷ ĚġĆē  ɹ  ̞  ɹ  ɻ  ̞ ʴʴʴʶë ʻ˕ʵʴ˕ʵʵ 

fēÙĖÀġíĆĀ

ÙĀÀÌúÙ 
 ɹ  ɹ  ɻ  ɻ  ɻ

ʴʴʴʻë 
 ́

ÙĀÀÌúÙ  ɹ  ɻ  ɻ  ɻ  ɻ ʴʴʴEë ʸ˕ʵʺ 

EÀĥúġ ĖÙĚÙġ 
víĚíĀç

ÙÓçÙ 
 ̞  ̞  ̞  ̞

ʴʴʼʴë 
ʵ ́

̞ íĚ ĀĆġ ÀææÙÎġÙÓ ÌĴ ġëíĚ Ìíġ ĚġÀġÙ 

ˆ íĀÓíÎÀġÙĚ ġëÀġ ġëíĚ ġĖÀĀĚíġíĆĀ íĚ ēÙĖæĆĖÿÙÓ íĀ ġëÙ ÓÙıíÎÙ ĚġÀĖġ ĚġÀġÙ 

ˆˆ íĀÓíÎÀġÙĚ ġëÀġ íġ ëÀĚ ĀĆ ÙææÙÎġ ĆĀ ġëÙ ĚġÀĖġ ĚġÀġÙ ÀĀÓ ĖÙÿÀíĀĚ íĀ ġëÙ ĚġÀĖġ ĚġÀġÙ 

ˆʵ¢̋ëÙ ĚġÀġÙ ÿÀÎëíĀÙ ĚĲíġÎë ÎĆĖĖÙĚēĆĀÓĚ ġĆ æíçĥĖÙ ʻːʵ 

 

¢ëÙ ÓÙæíĀíġíĆĀ Ćæ Ìíġ ʼ ÀĀÓ Ìíġ ʺ̤ʸ íĀ ÓíææÙĖÙĀġ ĆēÙĖÀġíĆĀ ÿĆÓÙĚ ÀĖÙ ĚëĆĲĀ íĀ ġëÙ æĆúúĆĲíĀç

ġÀÌúÙ 

+íġ 

fēÙĖÀġíĆĀ _ĆÓÙ 

sĖĆæíúÙ 
sĆĚíġíĆĀ 
˜ss˝ 

sĖĆæíúÙ 
²ÙúĆÎíġĴ 
˜s²˝ 

sĖĆæíúÙ 
¢ĆĖĕĥÙ 
˜s¢˝ 

KĆÿíĀç 
˜K_˝ 

-ĴÎúíÎ
zĴĀÎ
sĆĚíġíĆĀ
˜-zs˝ 

-ĴÎúíÎ
zĴĀÎ 
²ÙúĆÎíġĴ
˜-z²˝ 

-ĴÎúíÎ
zĴĀÎ 
¢ĆĖĕĥÙ 
˜-z¢˝ 

 ̓
zġĆē Ĳíġë
ÓÙÎÙúÙĖÀġíĆ

Ā 

zġĆē Ĳíġë
ÓÙÎÙúÙĖÀġíĆ

Ā 

zġĆē Ĳíġë
ÓÙÎÙúÙĖÀġí
ĆĀ 

zġĆē Ĳíġë
ÓÙÎÙúÙĖÀġíĆ

Ā 
 l  l  l

 ̋
ÌĚĆúĥġÙ˖ 

MĀÎĖÙÿÙĀġ 
 l  l

 l
 l  l  l

 ́
MÿÿÙÓíÀġÙú
Ĵ ġĖíççÙĖ 

 l  l
 l

 l  l  l

 y
`ÙĲ
sĆĚíġíĆĀ 

 l  l zġÀĖġ  l  l  l

ʹː ʸːʻ zġÀġĥĚ µĆĖÓ 

+íġ ÓÙæíĀíġíĆĀ Ćæ zġÀġĥĚ µĆĖÓ ʺʴʸʵëː 

+íġ 2ÙæíĀíġíĆĀ 

ʵʹ̤ʵʸ vÙĚÙĖıÙÓ 

ʵʷ̤ʵʶ vÙúÀġÙÓ ġĆ ÿĆÓÙĚ 

ʵʵ sĆĚíġíĆĀ úíÿíġ ıÀúíÓ 

ʵ ɹ sĆĚíġíĆĀ ÀĖĖíıÀú 

 ̔ 2íĚġÀĀÎÙ 

 ̓ vÙúÀġÙÓ ġĆ ÿĆÓÙĚ 

 ̒ vÙĚÙĖıÙÓ 

 ̋ `Ćġ ĚĲíġÎë ĆĀ 

 ́ uĥíÎ÷ ĚġĆē 

 y ²ĆúġÀçÙ Ćĥġēĥġ 

 ̫ EÀĥúġ 

 ʁ fēÙĖÀġíĆĀ ÙĀÀÌúÙ 

 ɻ zĲíġÎë ĆĀ 
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 ɹ vÙÀÓĴ ġĆ ĚĲíġÎë ĆĀ 

+íġ ʵʵ íĚ ıÀúíÓ ĲëÙĀ ġëÙ ĚĆæġĲÀĖÙ ĆĖ ëÀĖÓĲÀĖÙ úíÿíġ íĚ íĀ ÙææÙÎġː 

¢ëÙ ÎĆÿÌíĀÀġíĆĀ Ćæ Ìíġ ʺ ÀĀÓ Ìíġ ʷ̤ʴ ĖÙēĖÙĚÙĀġĚ ġëÙ ÓÙıíÎÙ ĚġÀġÙ ĚëĆĲĀ íĀ æĆúúĆĲíĀç ġÀÌúÙ 

-ĆÿÌíĀÀġíĆĀ ĆæÌíġ ʺ ÀĀÓ Ìíġ ʷ̤ʴ 2ÙĚÎĖíēġíĆĀ 

̞̞̞̞ˋ̞̞̞̞ˋ̞ʴ̞̞ˋʴʴʴʴ `Ćġ ĖÙÀÓĴ ġĆ ĚĲíġÎë ĆĀ 

̞̞̞̞ˋ̞̞̞̞ˋ̞ʵ̞̞ˋʴʴʴʴ zĲíġÎë ĆĀ ÓíĚÀÌúÙÓ 

̞̞̞̞ˋ̞̞̞̞ˋ̞ʴʵ̞ˋʴʴʴʵ vÙÀÓĴ ġĆ ĚĲíġÎë ĆĀ 

̞̞̞̞ˋ̞̞̞̞ˋ̞ʴʵ̞ˋʴʴʵʵ zĲíġÎë ĆĀ 

̞̞̞̞ˋ̞̞̞̞ˋ̞ʴʵ̞ˋʴʵʵʵ fēÙĖÀġíĆĀ ÙĀÀÌúÙÓ 

̞̞̞̞ˋ̞̞̞̞ˋ̞ʴʴ̞ˋʴʵʵʵ uĥíÎ÷ ĚġĆēÀÎġíıÙ 

̞̞̞̞ˋ̞̞̞̞ˋ̞ʴ̞̞ˋʵʵʵʵ EÀĥúġ ĖÙÀÎġíĆĀ ÀÎġíıÙ 

̞̞̞̞ˋ̞̞̞̞ˋ̞ʴ̞̞ˋʵʴʴʴ EÀĥúġ 

̞ íĚ ĀĆġ ÀææÙÎġÙÓ ÌĴ ġëíĚ Ìíġ ĚġÀġÙ 

 

¢ëÙ ÓÙæíĀíġíĆĀ Ćæ Ìíġ ʼ ÀĀÓ Ìíġ ʵʷ̤ʵʶ íĀ ÓíææÙĖÙĀġ ĆēÙĖÀġíĆĀ ÿĆÓÙĚ ÀĖÙ ĚëĆĲĀ íĀ ġëÙ

æĆúúĆĲíĀç ġÀÌúÙ 

+íġ 

fēÙĖÀġíĆĀ _ĆÓÙ 

sĖĆæíúÙ 
sĆĚíġíĆĀ 
˜ss˝ 

sĖĆæíúÙ 
²ÙúĆÎíġĴ 
˜s²˝ 

sĖĆæíúÙ 
¢ĆĖĕĥÙ 
˜s¢˝ 

KĆÿíĀç 
˜K_˝ 

-ĴÎúíÎ
zĴĀÎ
sĆĚíġíĆĀ
˜-zs˝ 

-ĴÎúíÎ zĴĀÎ 
²ÙúĆÎíġĴ
˜-z²˝ 

-ĴÎúíÎ
zĴĀÎ 
¢ĆĖĕĥÙ 
˜-z¢˝ 

ʵ ̫
sĆĚíġíĆĀ
ÙĖĖĆĖ íĚ ġĆĆ
úÀĖçÙ 

 l  l
KĆÿíĀç 
sĖĆÎÙĚĚ 
ÙĖĖĆĖ 

 l  l  l

ʵ ʁ  l
²ÙúĆÎíġĴ 
íĚ ʴ 

 l
KĆÿíĀç 
sĖĆÎÙĚĚ 
ÎĆÿēúÙġÙÓ 

EĆúúĆĲíĀç 
ıÀúíÓ 

EĆúúĆĲíĀç 
ıÀúíÓ 

EĆúúĆĲíĀç 
ıÀúíÓ 

 ̓
ÌĀĆĖÿÀú
ĚġĆē 

 l  l
ÌĀĆĖÿÀú
ĚġĆē 

ÌĀĆĖÿÀú
ĚġĆē 

 l  l

 

ʹː ʸːz̓ĴĀÎëĖĆĀĆĥĚ ÎĴÎúÙ ġíÿÙ ĚÙġġíĀç 

¢ëÙ ÓÙæÀĥúġ ĚĴĀÎëĖĆĀĆĥĚ ÎĴÎúÙ ġíÿÙ ĖÀĀçÙ Ćæz2ʻ8-ĚÙĖíÙĚ íĚ ʶʹʴĥĚ˟ʵʴÿĚː _íĀ ıÀúĥÙˊ

ʵʶʹĥĚ˕ _Àĳ ıÀúĥÙˊ ʶʴÿĚː súÙÀĚÙ ÿÀ÷Ù ĚĥĖÙ ġëÙ ıÀúĥÙĚ ĚÙġ íĚ ġëÙ ÿĥúġíēúíÙĖ Ćæ ʶʹʴĥĚː 

ʹː ʸː2̔ĖíıÙĖ8ĀÀÌúíĀç 

¢ëíĚ ĚÙÎġíĆĀ ÓÙĚÎĖíÌÙĚ ëĆĲ ġĆ ĥĚÙ ÎĆĀġĖĆú ĲĆĖÓĚ ʺʴʸʴë˖ ĚġÀġĥĚ ĲĆĖÓ ʺʴʸʵë ÎĆÿÿÀĀÓ

ĚĲíġÎëíĀç˖ĚġÀġĥĚ ÓÙġÙĖÿíĀÀġíĆĀ æĆĖz2ʻ8-ÎĆĀġĖĆúúÙÓ ÿĆġĆĖː 

zġÙēĚ̔ 

ʵ̔ µĖíġÙ ʴ ġĆ ġëÙ ÎĆĀġĖĆú ĲĆĖÓ ʺʴʸʴëˋ ÀĀÓ ġëÙĀ `2 ʴĳʶʹʴ ÌĴ Ìíġˋ ĲëÙġëÙĖ íġ íĚ ÙĕĥÀú ġĆ

ʴĳʶʹʴ 

ʶ̔ µĖíġÙ ʺ ġĆ ġëÙ ÎĆĀġĖĆú ĲĆĖÓ ʺʴʸʴëˋ ÀĀÓ ġëÙĀ `2 ʴĳʶʷʵ ÌĴ Ìíġˋ ĲëÙġëÙĖ íġ íĚ ÙĕĥÀú ġĆ ʴĳʶʷʵ 

ʷ̔ µĖíġÙ ʻ ġĆ ġëÙ ÎĆĀġĖĆú ĲĆĖÓ ʺʴʸʴëˋÀĀÓ ġëÙĀ `2 ʴĳʶʷʷ ÌĴ Ìíġˋ ĲëÙġëÙĖ íġ íĚ ÙĕĥÀú ġĆ ʴĳʶʷʷ 

ʸ̔ µĖíġÙ ʵʹ ġĆ ġëÙ ÎĆĀġĖĆú ĲĆĖÓ ʺʴʸʴëˋ ÀĀÓ ġëÙĀ `2 ʴĳʶʷʻ ÌĴ Ìíġˋ ĲëÙġëÙĖ íġ íĚ ÙĕĥÀú ġĆ ʴĳʶʷʻ 
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ʹː ʹ sĆĚíġíĆĀ _ĆÓÙ̂-zsȁssȁK_̃  

ʹː ʹːʵ-ĆÿÿĆĀ EĥĀÎġíĆĀĚ Ćæ sĆĚíġíĆĀ _ĆÓÙ 

 

MĀÓÙĳ 
zĥÌl 

MĀÓÙĳ 
ZÀÌÙú ÎÎÙĚĚ s2f 

_ĆÓÙ 

ss -zs K_ 

ʺʴʸʴ  ɹ -ĆĀġĖĆú ĲĆĖÓ vµ vĳs2f ·ÙĚ ·ÙĚ ·ÙĚ 

ʺʴʻʶ  ɹ _Àĳ ġĆĖĕĥÙ vµ vĳs2f ·ÙĚ ·ÙĚ ·ÙĚ 

ʺʴ  ̒  ɹ ¢ÀĖçÙġ

ēĆĚíġíĆĀ 

vµ vĳs2f ·ÙĚ ·ÙĚ  ̟

ʺʴʻ2  ɻ _íĀː

ĚĆæġĲÀĖÙ

úíÿíġ 

vµ vĳs2f ·ÙĚ ·ÙĚ  ̟

 ʁ _Àĳː

ĚĆæġĲÀĖÙ

úíÿíġ 

vµ vĳs2f ·ÙĚ ·ÙĚ  ̟

ʺʴʻE  ɹ _Àĳíÿĥÿ

ēĖĆġĆÎĆú

ıÙúĆÎíġĴ 

vµ vĳs2f ·ÙĚ  ̟ ·ÙĚ 

ʺʴʼʴ  ɹ _Àĳíÿĥÿ

ÿĆġĆĖ

ıÙúĆÎíġĴ 

vµ vĳs2f ·ÙĚ ·ÙĚ ·ÙĚ 

ʺʴʼʵ  ɹ sĖĆæíúÙ

ıÙúĆÎíġĴ 

vµ vĳs2f ·ÙĚ  ̟  ̟

ʺʴʼʷ  ɹ sĖĆæíúÙ

ÀÎÎÙúÙĖÀġíĆĀ 

vµ vĳs2f ·ÙĚ  ̟  ̟

ʺʴʼʸ  ɹ sĖĆæíúÙ

ÓÙÎÙúÙĖÀġíĆĀ 

vµ vĳs2f ·ÙĚ  ̟  ̟

ʺʴ-ʹ  ɹ sĖĆġĆÎĆú

ÿÀĳíÿĥÿ

ÀÎÎÙúÙĖÀġíĆĀ 

vµ vĳs2f ·ÙĚ  ̟ ·ÙĚ 

ʺʴ-ʺ  ɹ sĖĆġĆÎĆú

ÿÀĳíÿĥÿ

ÓÙÎÙúÙĖÀġíĆĀ 

vµ vĳs2f ·ÙĚ  ̟ ·ÙĚ 

 

MĀÓÙĳ 
zĥÌl 

MĀÓÙĳ 
ZÀÌÙú ÎÎÙĚĚ s2f 

_ĆÓÙ 

ss -zs K_ 

ʺʴʸʵ  ɹ zġÀġĥĚ ĲĆĖÓ vf ¢ĳs2f ·ÙĚ ·ÙĚ ·ÙĚ 

ʺʴʺʶ  ɹ sĆĚíġíĆĀ
ÎĆÿÿÀĀÓ 

vf ¢ĳs2f ·ÙĚ ·ÙĚ ·ÙĚ 

ʺʴʺʷ  ɹ ÎġĥÀú

íĀġÙĖĀÀú

ēĆĚíġíĆĀ 

vf ¢ĳs2f ·ÙĚ ·ÙĚ ·ÙĚ 

ʺʴʺʸ  ɹ ÎġĥÀú

ēĆĚíġíĆĀ

æÙÙÓÌÀÎ÷ 

vf ¢ĳs2f ·ÙĚ ·ÙĚ ·ÙĚ 
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ʺʴʺʹ  ɹ sĆĚíġíĆĀ

ÓÙıíÀġíĆĀ

ĲíĀÓĆĲ 

vµ vĳs2f ·ÙĚ ·ÙĚ  ̟

ʺʴʺʺ  ɹ sĆĚíġíĆĀ

ÓÙıíÀġíĆĀ

ÓÙġÙÎġíĆĀ

ġíÿÙ 

vµ vĳs2f ·ÙĚ ·ÙĚ  ̟

ʺʴʺ-  ɹ ²ÙúĆÎíġĴ
æÙÙÓÌÀÎ÷ 

vf ¢ĳs2f ·ÙĚ ·ÙĚ ·ÙĚ 

ʺʴʻʸ  ɹ MĀġÙĖĀÀú

ÎĆÿÿÀĀÓ

ġĆĖĕĥÙ 

vf ¢ĳs2f ·ÙĚ ·ÙĚ ·ÙĚ 

ʺʴʻʺ  ɹ vÀġÙÓ ġĆĖĕĥÙ vf ¢ĳs2f ·ÙĚ ·ÙĚ ·ÙĚ 

ʺʴʻʻ  ɹ ÎġĥÀú
ġĆĖĕĥÙ 

vf ¢ĳs2f ·ÙĚ ·ÙĚ ·ÙĚ 

ʺʴEʸ  ɹ ÎġĥÀú

æĆúúĆĲíĀç

ÙĖĖĆĖ 

vf ¢ĳs2f ·ÙĚ ·ÙĚ ·ÙĚ 

ʺʴE  ɹ sĆĚíġíĆĀ

úĆĆē

ıÙúĆÎíġĴ

Ćĥġēĥġ 

vf ¢ĳs2f ·ÙĚ ·ÙĚ ·ÙĚ 

ʺʴE-  ɹ MĀġÙĖĀÀú
ÎĆÿÿÀĀÓ
ēĆĚíġíĆĀ 

vf ¢ĳs2f ·ÙĚ ·ÙĚ ·ÙĚ 

ʹː ʹːʶ -ĴÎúíÎzĴĀÎëĖĆĀĆĥĚsĆĚíġíĆĀ_ĆÓÙ ˜-zs˝ 

-zs +úĆÎ÷ 2íÀçĖÀÿ 

Position
Loop

Velocity
Loop

Current
Loop Motor

S

M
U
L

Target position

( 607Ah)
Polarity
( 2006h)

Trajectory planning output

C
S
P

PP

Position feedforward( 60B0h)

Internal velocity
feedforward

Velocity feedforward( 60B1h)

Internal t orque 

feedforward

Torque feedforward( 60B2h)

PP PP

+

+

+

+

+

+

Amplifier

Actual torque( 6077h)

Actual velocity feedback( 606Ch)

Actual position feedback( 6064h)
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vÙúÀġÙÓ fÌöÙÎġĚ 

 

+ÀĚíÎ ĆÌöÙÎġ 

s2f 
MĀÓÙĳ̝zĥÌˡ

MĀÓÙĳ 
ZÀÌÙú 

2ÀġÀ

¢ĴēÙ 
ÎÎÙĚĚ ¦Āíġ `ĆġÙĚ 

˜v¶s2f˝ 

ʺʴʸʴɹɹl ë -ĆĀġĖĆúĲĆĖÓ ¦ʵʺ vµ  ˞ vÙĕĥíĖÙÓ 

ʺʴʻlɹ ʴë ¢ÀĖçÙġ ēĆĚíġíĆĀ Mʷʶ vµ ¦íĀġ vÙĕĥíĖÙÓ 

ʺʴ+ʴɹɹl ë sĆĚíġíĆĀ æÙÙÓæĆĖĲÀĖÓ Mʷʶ vµ ¦íĀġ fēġíĆĀÀú 

ʺʴ+ʵˡɹ ʴë ²ÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ Mʷʶ vµ 
¦íĀġ

˖z 

fēġíĆĀÀú 

ʺʴ+ʶɹɹl ë ¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ Mʵʺ vµ ʴːʵ̧ fēġíĆĀÀú 

˜¢¶s2f˝ 

ʺʴʸʵˡɹ ʴë zġÀġĥĚĲĆĖÓ ¦ʵʺ vf  ˞ vÙĕĥíĖÙÓ 

ʺʴʺʸˡɹ ʴë ÎġĥÀú æÙÙÓÌÀÎ÷ ēĆĚíġíĆĀ Mʷʶ vf ¦íĀġ vÙĕĥíĖÙÓ 

ʺʴʺ-ɹɹl ë 
ÎġĥÀú æÙÙÓÌÀÎ÷ ıÙúĆÎíġĴ 

Mʷʶ vf 
¦íĀġ

˖z 

fēġíĆĀÀú 

ʺʴEʸɹɹl ë ÎġĥÀú æĆúúĆĲíĀç ÙĖĖĆĖ Mʷʶ vf ¦íĀġ fēġíĆĀÀú 

ʺʴʻʻˡɹ ʴë ÎġĥÀú ġĆĖĕĥÙ Mʵʺ vf ʴːʵ̧ fēġíĆĀÀú 

 

 

 

8ĳġÙĀÓÙÓĆÌöÙÎġ 

MĀÓÙĳ̝zĥÌMlĀÓÙĳ ZÀÌÙú 2ÀġÀ ¢ĴēÙ ÎÎÙĚĚ ¦Āíġ 

ʺʴʷEɹɹl ë 8ĖĖĆĖ ÎĆÓÙ ¦ʵʺ vf  ˞

ʺʴʺʴˡɹ ʴë fēÙĖÀġíĆĀ ÿĆÓÙ M ̓ vµ  ˞

ʺʴʺʵˡɹ ʴë 2íĚēúÀĴÙÓ ĆēÙĖÀġíĆĀ ÿĆÓÙ M ̓ vf  ˞

ʺʴʺʶˡɹ ʴë sĆĚíġíĆĀ ÓÙÿÀĀÓ ıÀúĥÙ Mʷʶ vf ¦íĀġ 

ʺʴʺ+ɹɹl ë MĀġÙĖĀÀú ÎĆÿÿÀĀÓ ĚēÙÙÓ Mʷʶ vf ¦íĀġ 

ʺʴʻ2ɹɻl ë _íĀː ĚĆæġĲÀĖÙ úíÿíġ Mʷʶ vf ¦íĀġ 

ʺʴʻ2ɹʁl ë _Àĳː ĚĆæġĲÀĖÙ úíÿíġ Mʷʶ vf ¦íĀġ 

ʺʴʹlɹ ʴë uĥíÎ÷ ĚġĆē ĆēġíĆĀ ÎĆÓÙ Mʵʺ vµ  ˞

ʺʴʼʹɹɹl ë 
8ÿÙĖçÙĀÎĴ ĚġĆē

ÓÙÎÙúÙĖÀġíĆĀ 
¦ʷʶ vµ ¦íĀġ ˖z 

ʺʴʼEɹɻl ë 8ĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ ¦ʷʶ vf s 

ʺʴʼEɹʁl ë _ĆġĆĖ ġĥĖĀĚ ¦ʷʶ vf  ˞

ʺʴʽʵˡɹ ʵë 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ

ĀĥÿÙĖÀġĆĖ 
¦ʷʶ vµ  ˞

ʺʴʽʵˡɹ ʶë 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ

ÓÙĀĆÿíĀÀġĆĖ 
¦ʷʶ vµ  ˞

ʺʴʽʶˡɹ ʵë 
`ĥÿÌÙĖ Ćæ ēĥúĚÙĚ ēÙĖ

ĖĆġÀġíĆĀ 
¦ʷʶ vµ  ˞

ʺʴʽʶˡɹ ʶë `ĥÿÌÙĖ Ćæ ēëĴĚíÎÀú ÀĳíĚ ġĥĖĀĚ ¦ʷʶ vf  ˞
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ʹː ʹːʷ sĖĆġĆÎĆú sĆĚíġíĆĀ _ĆÓÙ ˜ss˝ 

¦ĀÓÙĖ ĀĆĀĚlĴĀÎëĖĆĀĆĥĚ ÿĆÓÙˋ ÿÀĚġÙĖ ÓÙıíÎÙ íĚ ĖÙĚēĆĀĚíÌúÙ æĆĖ ĆĀúĴ ĚÙĀÓíĀç ēÀĖÀÿÙġÙĖĚ

ÀĀÓ ÎĆĀġĖĆú ÎĆÿÿÀĀÓ˕ æġÙĖ ĖÙÎÙíıíĀç ÙĀÀÌúÙ ÎĆÿÿÀĀÓ æĖĆÿ ÿÀĚġÙĖ ÓÙıíÎÙˋ ĚÙĖıĆ ÓĖíıÙĖ

Ĳíúú ēúÀĀ ÿĆġíĆĀ ĖĆĥġÙ ÀÎÎĆĖÓíĀç ġĆ ēÀĖÀÿÙġÙĖĚː ¦ĀÓÙĖ ĀĆĀĚlĴĀÎëĖĆĀĆĥĚ ÿĆÓÙˋ ÿĆġĆĖ

ÿĆġíĆĀ ÌÙġĲÙÙĀ ÙÀÎë ÀĳÙĚ ÀĖÙ ÀĚĴĀÎëĖĆĀĆĥĚː 

 

EĖĆÿ ġëÙ ēÙĖĚēÙÎġíıÙ Ćæ ĚÙĖıĆ ÓĖíıÙĖ æĥĀÎġíĆĀĚˋ ġëÙ ÓíææÙĖÙĀÎÙ ÌÙġĲÙÙĀ ss ÀĀÓ -zs ÿĆÓÙ

íĚ ġëÀġ ss ÿĆÓÙ ĖÙĕĥíĖÙĚġĖÀÎ÷ çÙĀÙĖÀġĆĖ æĥĀÎġíĆĀ æĖĆÿ z2ʻ8- 

Realising 
limit 

function

Acceleration ( 6083h)

Deceleration ( 6084h)

Quick stop 
deceleration ( 6085h)

M
u

lti
p
lie

rSoftware Limit ( 607Dh)

Polarity ( 2006h)

Protocol 
position 

track 
generator

M
u

lt
ip

lie
r

Max Velocity ( 6081h) Realising 
limit 

function
Track output ( 606Bh)

Position [ Uint ]

Velocity [ Uint / S]

Acc- / deceleration [: Uint / S2]

Internal command 
position ( 6062h)

Realising 
limit 

function

Target Position ( 607Ah)

vÙúÀġÙÓ sÀĖÀÿÙġÙĖĚ                

 

+ÀĚíÎ ĆÌöÙÎġ 

s2f 
MĀÓÙĳ̝zĥÌˡ

MĀÓÙĳ 
ZÀÌÙú 

2ÀġÀ

¢ĴēÙ 
ÎÎÙĚĚ ¦Āíġ `ĆġÙĚ 

˜v¶s2f˝ 

ʺʴʸʴɹɹl ë -ĆĀġĖĆú ĲĆĖÓ ¦ʵʺ vµ  ˞ vÙĕĥíĖÙÓ 

ʺʴʻlɹ ʴë ¢ÀĖçÙġ ēĆĚíġíĆĀ Mʷʶ vµ ¦íĀġ vÙĕĥíĖÙÓ 

ʺʴʼʵˡɹ ʴë _Àĳː ıÙúĆÎíġĴ ¦ʷʶ vµ ¦íĀġ vÙĕĥíĖÙÓ 

ʺʴʼʷɹɹl ë ÎÎÙúÙĖÀġíĆĀ Mʷʶ vµ 
¦íĀġ

˖z 

fēġíĆĀÀú 

˜¢¶s2f˝ 

ʺʴʸʵˡɹ ʴë zġÀġĥĚ ĲĆĖÓ ¦ʵʺ vf  ˞ vÙĕĥíĖÙÓ 

ʺʴʷEɹɹl ë 8ĖĖĆĖ ÎĆÓÙ ¦ʵʺ vf  fēġíĆĀÀú 

ʺʴʺʸˡɹ ʴë ÎġĥÀú ēĆĚíġíĆĀ æÙÙÓÌÀÎ÷ Mʷʶ vf ¦íĀġ vÙĕĥíĖÙÓ 

ʺʴʺ-ɹɹl ë 
ÎġĥÀú ıÙúĆÎíġĴ æÙÙÓÌÀÎ÷ 

Mʷʶ vf 
¦íĀġ

˖z 

fēġíĆĀÀú 

ʺʴEʸɹɹl ë ÎġĥÀú æĆúúĆĲíĀç ÙĖĖĆĖ Mʷʶ vf ¦íĀġ fēġíĆĀÀú 

ʺʴʻʻˡɹ ʴë ÎġĥÀú ġĆĖĕĥÙ Mʵʺ vf ʴːʵ̧ fēġíĆĀÀú 
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8ĳġÙĀÓÙÓ ĆÌöÙÎġ 

MĀÓÙĳ̝zĥÌMlĀÓÙĳ ZÀÌÙú 2ÀġÀ ¢ĴēÙ ÎÎÙĚĚ ¦Āíġ 

ʺʴʷEɹɹl ë 8ĖĖĆĖ ÎĆÓÙ ¦ʵʺ vf  ˞

ʺʴʺʴˡɹ ʴë fēÙĖÀġíĆĀ ÿĆÓÙ M ̓ vµ  ˞

ʺʴʺʵˡɹ ʴë 2íĚēúÀĴÙÓ ĆēÙĖÀġíĆĀ ÿĆÓÙ M ̓ vf  ˞

ʺʴʺʶˡɹ ʴë sĆĚíġíĆĀ ÓÙÿÀĀÓ ıÀúĥÙ Mʷʶ vf ¦íĀġ 

ʺʴʺ+ɹɹl ë MĀġÙĖĀÀú ÎĆÿÿÀĀÓ ĚēÙÙÓ Mʷʶ vf ¦íĀġ 

ʺʴʻ2ɹɻl ë _íĀː ĚĆæġĲÀĖÙ úíÿíġ Mʷʶ vf ¦íĀġ 

ʺʴʻ2ɹʁl ë _Àĳː ĚĆæġĲÀĖÙ úíÿíġ Mʷʶ vf ¦íĀġ 

ʺʴʹlɹ ʴë uĥíÎ÷ ĚġĆē ĆēġíĆĀ ÎĆÓÙ Mʵʺ vµ  ˞

ʺʴʼʹɹɹl ë 
8ÿÙĖçÙĀÎĴ ĚġĆē

ÓÙÎÙúÙĖÀġíĆĀ 
¦ʷʶ vµ ¦íĀġ ˖z 

ʺʴʼEɹɻl ë 8ĀÎĆÓÙĖĖÙĚĆúĥġíĆĀ ¦ʷʶ vf s 

ʺʴʼEɹʁl ë _ĆġĆĖ ġĥĖĀĚ ¦ʷʶ vf  ˞

ʺʴʽʵˡɹ ʵë 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ

ĀĥÿÙĖÀġĆĖ 
¦ʷʶ vµ  ˞

ʺʴʽʵˡɹ ʶë 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ

ÓÙĀĆÿíĀÀġĆĖ 
¦ʷʶ vµ  ˞

ʺʴʽʶˡɹ ʵë 
`ĥÿÌÙĖ Ćæ ēĥúĚÙĚ ēÙĖ

ĖĆġÀġíĆĀ 
¦ʷʶ vµ  ˞

ʺʴʽʶˡɹ ʶë `ĥÿÌÙĖ Ćæ ēëĴĚíÎÀú ÀĳíĚ ġĥĖĀĚ ¦ʷʶ vf  ˞

 

-ĆĀġĖĆú ÀĀÓ ĚġÀġĥĚ ĲĆĖÓĚ ĥĀÓÙĖ ss ÿĆÓÙ 

 

-ĆĀġĖĆú ĲĆĖÓ ÌíġĚ ʸ̤ʺ ÓÙæíĀíġíĆĀ ĥĀÓÙĖ ss ÿĆÓÙ 

+íġ ²ÀúĥÙ 2ÙæíĀíġíĆĀ 

ʸ  

˜`ÙĲ ēĆĚíġíĆĀ˝ 
ʴ˞ ̡ɻ 

ZÀġÙĚġ ġÀĖçÙġ ēĆĚíġíĆĀ˜ʺʴʻ ë˝ȁsĖĆæíúÙıÙúĆÎíġĴ˜ʺʴʼʵë˝ȁ

ÎÎl̟ÓÙÎÙúÙĖÀġíĆĀ˜ʺʴʼʷë˖ʺʴʼʸë˝ zġÀĖġĚ 

 ́

˜MĀĚġÀĀġ

ġĖíççÙĖ˝ 

 ɹ
¢ĖíççÙĖ ĀÙĲ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ ĆĀÎÙ ÎĥĖĖÙĀġ ĆĀÙ íĚ

ÎĆÿēúÙġÙÓː 

 ɻ
MĀġÙĖĖĥēġÙÓ ÎĥĖĖÙĀġ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ ÀĀÓ ġĖíççÙĖ ĀÙĲ

ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 

ʺ˜ ÌĚĆúĥġÙ˖

ĖÙúÀġíıÙ˝ 

 ɹ zÙġ ġÀĖçÙġ ēĆĚíġíĆĀ˜ʺʴʻ ë˝ÀĚ ÀÌĚĆúĥġÙ ēĆĚíġíĆĀ 

 ɻ zÙġ ġÀĖçÙġ ēĆĚíġíĆĀ˜ʺʴʻ ë˝ ÀĚ ĖÙúÀġíıÙēĆĚíġíĆĀ 
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ʹ ÿĆġíĆĀ ĚġĖĥÎġĥĖÙĚ ĥĀÓÙĖ ss ÿĆÓÙ 

-ĆĀġĖĆú ĲĆĖÓĚ

Ìíġ ʹ 
 ɹ  ɻ

ÎÎÙúÙĖÀġÙĚ˖

ÎĆĀĚġÀĀġ

ıÙúĆÎíġĴ ġĆĲÀĖÓ

ġÀĖçÙġ ēĆĚíġíĆĀ   

2ÙÎÙúÙĖÀġÙĚ

ġĆĲÀĖÓĚ ġÀĖçÙġ

ēĆĚíġíĆĀ 
  

¢ÀĖçÙġ ēĆĚíġíĆĀ

íĀ íĀıÙĖĚÙÓ

ÓíĖÙÎġíĆĀ 
  

̔-ĆÿÿÀĀÓ ĚĲíġÎëíĀç ġíÿÙ æĖĆÿ ÿÀĚġÙĖÓÙıíÎÙ 

+̔ ĖĖíıÀú ġíÿÙ ÌÙæĆĖÙ ġÀĖçÙġ ēĆĚíġíĆĀ ĖÙĀÙĲÀú 

-̔ ĖĖíıÀú ġíÿÙ ÀæġÙĖ ġÀĖçÙġ ēĆĚíġíĆĀ ĖÙĀÙĲÀú 

¢ëíÎ÷ úíĀÙˊ _ĆġíĆĀ ÌÙæĆĖÙ ÎĆÿÿÀĀÓ ÎëÀĀçÙÓ 

¢ëíĀ úíĀÙ̔_ĆġíĆĀ ÀæġÙĖ ÎĆÿÿÀĀÓ ÎëÀĀçÙÓ 

 

zġÀġĥĚ ĲĆĖÓ ÌíġĚ ʵʶˡɻ ʹˋ ʵʴˋ ʼ ÓÙæíĀíġíĆĀ ĥĀÓÙĖ ss ÿĆÓÙ 

+íġ ²ÀúĥÙ 2ÙæíĀíġíĆĀ 

ʼ˜ ÌĀĆĖÿÀú

zġĆēēÀçÙ˝ 

 ɹ `ĆĖÿÀú ÿĆġíĆĀ 

 ɻ ÌĀĆĖÿÀú ĚġĆēēÀçÙ ġĖíççÙĖÙÓˋ ÿĆġĆĖ ĚġĆēēÙÓ ˆʵ˝ 

ʵʴ˜ ĖĖíıÙÓ Àġ

ēĆĚíġíĆĀ˝ 

 ɹ _ĆġíĆĀ ĀĆġ ÎĆÿēúÙġÙÓ 

 ɻ ¢ÀĖçÙġ ēĆĚíġíĆĀ ĖÙÀÎëÙÓ 

ʵʶ˜`ÙĲ ēĆĚíġíĆĀ˝ 

 ɹ
-ĥĖĖÙĀġ ÿĆġíĆĀ ÎĆÿēúÙġÙÓ˖íĀġÙĖĖĥēġíÌúÙˋ ÀÌúÙ ġĆ ÙĳÙÎĥġÙ

ĀÙĲ ēĆĚíġíĆĀÎĆÿÿÀĀÓ ˆʶ˝ 

 ɻ
-ĥĖĖÙĀġ ÿĆġíĆĀ ĀĆġ ÎĆÿēúÙġÙÓ˖íĀġÙĖĖĥēġíÌúÙˋ ĥĀÀÌúÙ ġĆ

ÙĳÙÎĥġÙ ĀÙĲ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 

ʵʸ˜_ĆġíĆĀ

sÀĖÀÿÙġÙĖ ̠ ʴ˝ 

 ɹ
_ĆġíĆĀ ēÀĖÀÿÙġÙĖĚ ıÀúíÓˋ ĀÙÎÙĚĚÀĖĴ ēÀĖÀÿÙġÙĖĚ Àúú ĀĆġ

ĚÙġ ġĆ ʴː 

 ɻ

sÀĖÀÿÙġÙĖ ̠ ʴ ĥĀÓÙĖ ÎĥĖĖÙĀġ ÿĆġíĆĀː fĀÙ Ćæ ʷ

ēÀĖÀÿÙġÙĖĚˋsĖĆæíúÙıÙúĆÎíġĴ˜ʺʴʼʵë˝ˋ ÀÎÎÙúÙĖÀġíĆĀ

˜ʺʴʼʷë˝ ÀĀÓ ÓÙÎÙúÙĖÀġíĆĀ ˜ʺʴʼʸë˝ ̠ ʴː 

ʵʹ˜¢ĖíççÙĖ˝ 

 ɹ
-ĥĖĖÙĀġ ÿĆġíĆĀ íĀÎĆÿēúÙġÙ˖ĥĀíĀġÙĖĖĥēġÀÌúÙˋ ĀÙĲ ġÀĖçÙġ

ēĆĚíġíĆĀ ÎÀĀĀĆġ ÌÙ ĖÙĀÙĲÙÓː ˆʷ˝ 

 ɻ
-ĥĖĖÙĀġ ÿĆġíĆĀ ÎĆÿēúÙġÙÓ˖íĀġÙĖĖĥēġíÌúÙˋ ĀÙĲ ġÀĖçÙġ

ēĆĚíġíĆĀ ÎÀĀ ÌÙ ĖÙĀÙĲÙÓː 
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ˆʵ˝ +íġ ʼ ÀÌĀĆĖÿÀú ĚġĆēēÀçÙ ĥĚĥÀúúĴ ıÀúíÓ ĲëÙĀ ëÀĖÓĲÀĖÙ úíÿíġˋ ÓÙÎÙúÙĖÀġíĆĀ ĚġĆēēÀçÙ ÀĀÓ

ĕĥíÎ÷ ĚġĆē ÀĖÙ ġĖíççÙĖÙÓː 

ˆʶ˝ +íġ ʵʶ ĥĀÓÙĖ ÎĆĀġĖĆú ĲĆĖÓ˜ʺʴʸʴë˝Ìíġ ʹ ıÀúíÓ ÀĀÓ Ìíġ ʸ íĀıÀúíÓˋ ÿĆġíĆĀ íĀġÙĖĖĥēġíÌúÙː 

ˆʷ˝ +íġ ʵʹ ÀĀÓ Ìíġ ʵʶ ëÀıÙ íĀıÙĖĚÙÓ úĆçíÎ ĥĀÓÙĖ ssÿĆÓÙː 

 

 

 

 

ēēúíÎÀġíĆĀˊ vÙÀúíĸÀġíĆĀ Ćæ ĖÙúÀġíıÙ ēĆĚíġíĆĀ ÿĆġíĆĀ 

 

zġÙē ʵˊ ʺʴʺʴë ̠ ʵˋ ÓÙġÙĖÿíĀÙ íæ ʺʴʺʵë ̠ʵː zÙĖıĆ ÓĖíıÙĖ íĚ ĀĆĲ ĥĀÓÙĖ ss ÿĆÓÙː 

zġÙē ʶˊ µĖíġÙ ÿĆġíĆĀ ēÀĖÀÿÙġÙĖĚˊ ¢ÀĖçÙġ ēĆĚíġíĆĀ ʺʴʻ ëˋsĖĆæíúÙıÙúĆÎíġĴʺʴʼʵëˋ  

 ÀÎÎÙúÙĖÀġíĆĀ ʺʴʼʷëˋ ÓÙÎÙúÙĖÀġíĆĀ ʺʴʼʸë 

zġÙē ʷˊ 8ĀÀÌúÙ ĚÙĖıĆ ÓĖíıÙĖ ÀĀÓ ĚĲíġÎë Ìíġ ʺ ÀĀÓ ʸ ġĆ ĖÙÀúíĸÙ ĖÙúÀġíıÙ ēĆĚíġíĆĀ ÿĆġíĆĀː 

 

 

 

ʹː ʹːʸ KĆÿíĀç ÿĆÓÙ ˜K_˝ 

z2ʻ8-ĚÙĖıĆ ĚĴĚġÙÿ ĚĥēēĆĖġĚ ÙıÙĖĴ ĆġëÙĖ ëĆÿíĀç ÿÙġëĆÓ ÙĳÎÙēġ æĆĖ ÿÙġëĆÓ ʷʺː

fĥġēĥġ˖íĀēĥġ ēÀĖÀÿÙġÙĖĚĆæ z2ʻ8- ÀĖÙ ÀĚ ĚëĆĲĀ ÌÙúĆĲː 

Realization 
of homing 
function

Homing method( 6098h)

High homing velocity ( 6099- 01h)

Homing point 
acceleration / deceleration ( 609Ah)

Homing point offset ( 607Ch)

Low homing velocity ( 6099- 02h)

Polarity ( 2006h)

Position feedback ( 6064h)

Velocity feedback ( 606Ch)

Actual torque ( 6077h)

 

vÙúÀġÙÓ sÀĖÀÿÙġÙĖĚ 

+ÀĚíÎ ĆÌöÙÎġ 

s2f 
MĀÓÙĳ̝zĥÌˡ

MĀÓÙĳ 
`ÀÿÙ 

2ÀġÀ

¢ĴēÙ 
ÎÎÙĚĚ ¦Āíġ `ĆġÙĚ 

˜v¶s2f˝ 

ʺʴʸʴɹɹl ë -ĆĀġĖĆú ĲĆĖÓ ¦ʵʺ vµ  ˞ vÙĕĥíĖÙÓ 

ʺʴʽʼˡɹ ʴë KĆÿíĀç ÿĆÓÙ M ̓ vµ ¦íĀġ fēġíĆĀÀú 

ʺʴʽʽˡɹ ʵë Kíçë ëĆÿíĀç ıÙúĆÎíġĴ ¦ʷʶ vµ ¦íĀġ˖z fēġíĆĀÀú 

ʺʴʽʽˡɹ ʶë ZĆĲ ëĆÿíĀç ıÙúĆÎíġĴ ¦ʷʶ vµ 
¦íĀġ

˖z 

fēġíĆĀÀú 
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ʺʴʽlɹ ʴë KĆÿíĀç ēĆíĀġ ÀÎÎÙúÙĖÀġíĆĀ ¦ʷʶ vµ 
¦íĀġ

˖zʶ 

fēġíĆĀÀú 

ʺʴʻ-ɹɹl ë KĆÿíĀç ēĆíĀġ ĆææĚÙġ Mʷʶ vµ ¦íĀġ fēġíĆĀÀú 

˜¢¶s2f˝ 

ʺʴlɹ ʴë zġÀġĥĚ ĲĆĖÓ ¦ʵʺ vf  ˞ vÙĕĥíĖÙÓ 

ʺʴʷEɹɹl ë 8ĖĖĆĖ ÎĆÓÙ ¦ʵʺ vf  fēġíĆĀÀú 

ʺʴʺʸˡɹ ʴë ÎġĥÀú ēĆĚíġíĆĀ æÙÙÓÌÀÎ÷ Mʷʶ vf ¦íĀġ fēġíĆĀÀú 

ʺʴʺ-ɹɹl ë 
ÎġĥÀú ıÙúĆÎíġĴ æÙÙÓÌÀÎ÷ 

Mʷʶ vf 
¦íĀġ

˖z 

fēġíĆĀÀú 

ʺʴEʸɹɹl ë ÎġĥÀú æĆúúĆĲíĀç ÙĖĖĆĖ Mʷʶ vf ¦íĀġ fēġíĆĀÀú 

ʺʴʻʻˡɹ ʴë ÎġĥÀú ġĆĖĕĥÙ Mʵʺ vf ʴːʵ̧ fēġíĆĀÀú 

 

8ĳġÙĀÓÙÓ ĆÌöÙÎġ 

MĀÓÙĳ̝zĥÌMlĀÓÙĳ ZÀÌÙú 2ÀġÀ ¢ĴēÙ ÎÎÙĚĚ ¦Āíġ 

ʺʴʷEɹɹl ë 8ĖĖĆĖ ÎĆÓÙ ¦ʵʺ vf  ˞

ʺʴʺʴˡɹ ʴë fēÙĖÀġíĆĀ ÿĆÓÙ M ̓ vµ  ˞

ʺʴʺʵˡɹ ʴë 2íĚēúÀĴÙÓ ĆēÙĖÀġíĆĀ ÿĆÓÙ M ̓ vf  ˞

ʺʴʺʶˡɹ ʴë sĆĚíġíĆĀ ÓÙÿÀĀÓ ıÀúĥÙ Mʷʶ vf ¦íĀġ 

ʺʴʺ+ɹɹl ë MĀġÙĖĀÀú ÎĆÿÿÀĀÓ ĚēÙÙÓ Mʷʶ vf ¦íĀġ 

ʺʴʼEɹɻl ë 8ĀÎĆÓÙĖĖÙĚĆúĥġíĆĀ Mʷʶ vf ¦íĀġ 

ʺʴʼEɹʁl ë _ĆġĆĖ ĖÙıĆúĥġíĆĀ Mʷʶ vf ¦íĀġ 

ʺʴʽʵˡɹ ʵë 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ

ĀĥÿÙĖÀġĆĖ 
¦ʷʶ vµ  ˞

ʺʴʽʵˡɹ ʶë 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ

ÓÙĀĆÿíĀÀġĆĖ 
¦ʷʶ vµ  ˞

ʺʴʽʶˡɹ ʵë 
`ĥÿÌÙĖ Ćæ ēĥúĚÙĚ ēÙĖ

ĖĆġÀġíĆĀ 
¦ʷʶ vµ  ˞

ʺʴʽʶˡɹ ʶë `ĥÿÌÙĖ Ćæ ēëĴĚíÎÀú ÀĳíĚ ġĥĖĀĚ ¦ʷʶ vf  ˞

 

-ĆĀġĖĆú ÀĀÓ ĚġÀġĥĚ ĲĆĖÓĚ ĥĀÓÙĖ K_ ÿĆÓÙ 

 

-ĆĀġĖĆú ĲĆĖÓ Ìíġ ʸ ÓÙæíĀíġíĆĀ ĥĀÓÙĖ K_ ÿĆÓÙ 

+íġ ²ÀúĥÙ 2ÙæíĀíġíĆĀ 

ʸ˜KĆÿíĀç ÿĆġíĆĀ

ĚġÀĖġĚ˖ĚġĆēĚ˝ 

ʴ˞ ̡ɻ KĆÿíĀç ÿĆġíĆĀ ĚġÀĖġĚ 

ʵ˞ ̡ɹ KĆÿíĀç ÿĆġíĆĀ ĚġĆēĚˋ ÿĆġĆĖ ĚġĆēĚ 

 

zġÀġĥĚ ĲĆĖÓ ÌíġĚ ʵʶˡɻ ʹˋ ʵʴˋ ʼ ÓÙæíĀíġíĆĀĥĀÓÙĖ ss ÿĆÓÙ 

+íġ ²ÀúĥÙ 2ÙæíĀíġíĆĀ 

ʼ˜ ÌĀĆĖÿÀú

zġĆēēÀçÙ˝ 

 ɹ `ĆĖÿÀú ÿĆġíĆĀ 

 ɻ ÌĀĆĖÿÀú ĚġĆēēÀçÙ ġĖíççÙĖÙÓˋ ÿĆġĆĖ ĚġĆēĚ ˆʵ˝ 

ʵʴ˜ ĖĖíıÙÓ Àġ

ēĆĚíġíĆĀ˝ 

 ɹ _ĆġíĆĀ ĀĆġ ÎĆÿēúÙġÙÓ 

 ɻ ¢ÀĖçÙġ ēĆĚíġíĆĀ ĖÙÀÎëÙÓ 
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ʵʶ˜KĆÿíĀç ÓĆĀÙ˝ 
 ɹ KĆÿíĀç ĀĆġ ÓĆĀÙ 

 ɻ KĆÿíĀç ÓĆĀÙˋ ıÀúíÓÀæġÙĖ ĖÙÀÎëíĀç ēĆĚíġíĆĀ˜Ìíġ ʵʴ˝ ˆʶ˝ 

ʵʸ˜_ĆġíĆĀ

sÀĖÀÿÙġÙĖ ̠ ʴ˝ 

 ɹ
_ĆġíĆĀ ēÀĖÀÿÙġÙĖĚ ıÀúíÓˋ ĀÙÎÙĚĚÀĖĴ ēÀĖÀÿÙġÙĖĚ Àúú ĀĆġ

ĚÙġ ġĆ ʴː 

 ɻ

sÀĖÀÿÙġÙĖ ̠ ʴ ĥĀÓÙĖ ÎĥĖĖÙĀġ ÿĆġíĆĀː fĀÙ Ćæ ʸ

ēÀĖÀÿÙġÙĖĚˋ KĆÿíĀç ÿĆÓÙ ˜ʺʴʽʼë˝ˋ ëíçë ëĆÿíĀç

ıÙúĆÎíġĴ˜ʺʴʽʽëˡɹ ʵ˝ˋ úĆĲ ëĆÿíĀçıÙúĆÎíġĴ ˜ʺʴʽʽëˡɹ ʶ˝ ÀĀÓ

ëĆÿíĀç ēĆíĀġ ÀÎÎˡ̟ ÓÙÎÙúÙĖÀġíĆĀ ˜ʺʴʽ ë˝ ̠ ʴː 

ʵʹ˜¢ĖíççÙĖ˝ 
 ɹ KĆÿíĀç ġĖíççÙĖÙÓ˖ÎĆÿēúÙġÙÓ ˆʷ˝ 

 ɻ KĆÿíĀç ġĖíççÙĖĚ 

ˆʵ˝ +íġ ʼ ÀÌĀĆĖÿÀú ĚġĆēēÀçÙ ĥĚĥÀúúĴ ıÀúíÓ ĲëÙĀ ëÀĖÓĲÀĖÙ úíÿíġˋ ÓÙÎÙúÙĖÀġíĆĀ ĚġĆēēÀçÙ ÀĀÓ

ĕĥíÎ÷ ĚġĆē ÀĖÙ ġĖíççÙĖÙÓː 

ˆʶ2̋ÙġÙĖÿíĀÙ íæ ëĆÿíĀç íĚ ÓĆĀÙˋ ÓÙġÙĖÿíĀÙ íæ Ìíġ ʵʴ˖ʵʶ íĚ ĆÎÎĥēíÙÓː 

ˆʷ˝ ¦ĚÙ ġĆ íĀÓíÎÀġÙ íæ ëĆÿíĀç íĚ ÀÌúÙ ġĆ ġĖíççÙĖ ĆĖ ÀúĖÙÀÓĴ ġĖíççÙĖÙÓː 

 

MĀÎĆĖĖÙÎġ ēĆĚíġíĆĀ ġĖíççÙĖíĀç ÎĆĀÓíġíĆĀĚ 

 

¢ĖíççÙĖíĀç ÎĆĀÓíġíĆĀ vÙÿÀĖ÷Ě 

ÌĚĆúĥġÙ ÙĀÎĆÓÙĖ ëĆÿíĀç -ĆĀġĖĆú ĲĆĖÓĚ ʺʴʸʴë Ìíġʸ æĖĆÿ ʴ ġĆ ʵ 

ʶ úíÿíġ ĚĲíġÎë ĚíçĀÀúĚ ÓÙġÙÎġÙÓ 
sĆĚíġíıÙ ÀĀÓ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎëÙĚ

ÓÙġÙÎġÙÓ ÓĥĖíĀç ëĆÿíĀç 

`ÙçÀġíıÙ úíÿíġ ıÀúíÓ ĲëÙĀ ēĆĚíġíıÙ úíÿíġ íĀ

ĥĚÙÓ 

`ÙçÀġíıÙ úíÿíġ ıÀúíÓ ĥĀÓÙĖ ʶˋʻˡɻ ʴˋʶʷˡʁ ʺ

ëĆÿíĀç ÿĆÓÙĚ 

sĆĚíġíıÙ úíÿíġ ıÀúíÓ ĲëÙĀ ĀÙçÀġíıÙ úíÿíġ íĀ

ĥĚÙÓ 

sĆĚíġíıÙ úíÿíġ ıÀúíÓ ĥĀÓÙĖ ʵˋʵʵˡɻ ʸˋʶʻˡ̫ ʴ

ëĆÿíĀç ÿĆÓÙĚ 

Zíÿíġ ĚĲíġÎë ıÀúíÓ ĲëÙĀ ĀĆġ íĀ ĥĚÙÓ 
Zíÿíġ ĚĲíġÎë ıÀúíÓ ĥĀÓÙĖ ʷˋʸˋʵʽˋʶʴ ëĆÿíĀç

ÿĆÓÙĚ 

Zíÿíġ ĚĲíġÎë˖ëĆÿíĀç ĚíçĀÀú ıÀúíÓ ĲëÙĀ

ĆĀúĴ ĸĚlíçĀÀú íĀ ĥĚÙÓ 

Zíÿíġ ĚĲíġÎë ÀĀÓ ëĆÿíĀç ĚÙĀĚĆĖ ıÀúíÓ ĥĀÓÙĖ

ʷʷˋʷʸ ëĆÿíĀç ÿĆÓÙĚ 
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KĆÿíĀç ÿĆÓÙ 

 

¢ĆĖĕĥÙ úíÿíġíĀç ÿĆÓÙ 

_ĆÓÙ̋̔l zÙÀĖÎë æĆĖ ëĆÿíĀç ēĆíĀġ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴː zġĆē ÀæġÙĖ ġĆĖĕĥÙ

ĖÙÀÎëÙĚ ġëÙ ıÀúĥÙ ĚÙġ íĀ sĖʹːʷʽ ÀĀÓ ëĆÿíĀç ÓĆĀÙ ĚíçĀÀú ÓÙúíıÙĖĚ ÀæġÙĖ ġëÙ ġíÿÙ ıÀúĥÙ ĚÙġ

íĀ sĖʹːʷʻ 

Low velocity 

6099h-02h
Start Stop

-6

 

_ĆÓÙl̔́ zÙÀĖÎë æĆĖ ëĆÿíĀç ēĆíĀġ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴː zġĆē ÀæġÙĖ ġĆĖĕĥÙ

ĖÙÀÎëÙĚ ġëÙ ıÀúĥÙ ĚÙġ íĀ sĖʹːʷʽ ÀĀÓ ëĆÿíĀç ÓĆĀÙ ĚíçĀÀú ÓÙúíıÙĖĚ ÀæġÙĖ ġëÙ ġíÿÙ ıÀúĥÙ ĚÙġ

íĀ sĖʹːʷʻ 

Low velocity 

6099h-02h
Start Stop

-5

 

_ĆÓÙl̔y zÙÀĖÎë æĆĖ ëĆÿíĀç ēĆíĀġ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴ_ːĆıÙ íĀēĆĚíġíıÙ

ÓíĖÙÎġíĆĀÀæġÙĖ ġĆĖĕĥÙ ĖÙÀÎëÙĚ ġëÙ ıÀúĥÙ ĚÙġ íĀ sĖʹːʷʽˋ ĚġĆēĚ ĲëÙĀ ġĆĖĕĥÙ íĚ çĆĀÙː

KĆÿíĀç ÓĆĀÙ ĚíçĀÀú ÓÙúíıÙĖĚ ÀæġÙĖ ġëÙ ġíÿÙ ıÀúĥÙ ĚÙġ íĀ sĖʹːʷʻ 

High velocity 

6099h-01h
Low velocity 

6099h-02h
Start Stop

-4
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_ĆÓÙl̫̔zÙÀĖÎë æĆĖ ëĆÿíĀç ēĆíĀġ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴ_ːĆıÙ íĀĀÙçÀġíıÙ

ÓíĖÙÎġíĆĀÀæġÙĖ ġĆĖĕĥÙ ĖÙÀÎëÙĚ ġëÙ ıÀúĥÙ ĚÙġ íĀ sĖʹːʷʽˋ ĚġĆēĚ ĲëÙĀ ġĆĖĕĥÙ íĚ çĆĀÙː KĆÿíĀç

ÓĆĀÙ ĚíçĀÀú ÓÙúíıÙĖĚ ÀæġÙĖ ġëÙ ġíÿÙ ıÀúĥÙ ĚÙġ íĀ sĖʹːʷʻ 

High velocity 

6099h-01h
Low velocity 

6099h-02h
Start Stop

-3
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¢ĆĖĕĥÙ úíÿíġíĀç ̝ »ĚlíçĀÀú ÿĆÓÙ 

_ĆÓÙl̔ʁ zÙÀĖÎë æĆĖ ëĆÿíĀç ēĆíĀġ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴ_ːĆıÙ íĀēĆĚíġíıÙ

ÓíĖÙÎġíĆĀÀæġÙĖ ġĆĖĕĥÙ ĖÙÀÎëÙĚ ġëÙ ıÀúĥÙ ĚÙġ íĀ sĖʹːʷʽˋ ĚġĆēĚ ĲëÙĀ ġĆĖĕĥÙ íĚ çĆĀÙ Ĳíġë

ġëÙæíĖĚġ »ĚlíçĀÀúː 

Z-signal

Start Stop

-2

High velocity 

6099h-01h

 
 

_ĆÓÙl̔ɻ zÙÀĖÎë æĆĖ ëĆÿíĀç ēĆíĀġ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴ_ːĆıÙ íĀĀÙçÀġíıÙ

ÓíĖÙÎġíĆĀÀæġÙĖ ġĆĖĕĥÙ ĖÙÀÎëÙĚ ġëÙ ıÀúĥÙ ĚÙġ íĀ sĖʹːʷʽˋ ĚġĆēĚ ĲëÙĀ ġĆĖĕĥÙ íĚ çĆĀÙ Ĳíġë

ġëÙæíĖĚġ »ĚlíçĀÀú ː

Z-signal

High velocity 

6099h-01h
Start Stop

-1

 

Zíÿíġ ĚĲíġÎë ĚíçĀÀú ̝ »ĚlíçĀÀú ÿĆÓÙ 

_ĆÓÙɻ́ 

2íÀçĖÀÿ ˊ`ÙçÀġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ıÀúíÓː 

ʶː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖĀÙçÀġíıÙ úíÿíġ ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

2íÀçĖÀÿ +ˊ`ÙçÀġíıÙ úíÿíġ ĚĲíġÎë ̠ f` 

ʵː zġÀĖġ ġĆ ÿĆıÙ ÀġĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ēĆĚíġíĆĀíĀēĆĚíġíıÙÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíú

ĀÙçÀġíıÙ úíÿíġĚĲíġÎë íĀıÀúíÓː 

ʶː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ıÀúíÓː 

ʷː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖĀÙçÀġíıÙ úíÿíġ ĚĲíġÎëÀĀÓ
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æíĖĚġ ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

Mæ ġëÙ ēĆĚíġíıÙ úíÿíġ ĚíçĀÀú íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ ĲĆĖÓ ˜ʺʴʸʵë˝ Ìíġ

ʵʷ Ĳíúú ÌÙıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē íÿÿÙÓíÀġÙúĴː 

 1

 1

Z-signal

Negative limit

NOT 

A:

NOT = OFF 

B:

NOT = ON

Start Stop High velocity 

6099h-01h

Low velocity 

6099h-02h

 

_ĆÓÙʁ́ 

2íÀçĖÀÿ ˊsĆĚíġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ıÀúíÓː 

ʶː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖēĆĚíġíıÙ úíÿíġ ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

2íÀçĖÀÿ +ˊsĆĚíġíıÙ úíÿíġ ĚĲíġÎë ̠ f` 

ʵː zġÀĖġ ġĆ ÿĆıÙ ÀġēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ēĆĚíġíĆĀíĀĀÙçÀġíıÙÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíú

ēĆĚíġíıÙúíÿíġĚĲíġÎë íĀıÀúíÓː 

ʶː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ıÀúíÓː 

ʷː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖēĆĚíġíıÙ úíÿíġ ĚĲíġÎëÀĀÓ

æíĖĚġ ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

Mæ ġëÙ ĀÙçÀġíıÙ úíÿíġ ĚíçĀÀú íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀçēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ ĲĆĖÓ ˜ʺʴʸʵë˝ Ìíġ

ʵʷ Ĳíúú ÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē íÿÿÙÓíÀġÙúĴː 

 2

 2

Z-signal

Positive limit

POT

A:

POT = OFF 

B:

POT = ON

Start Stop 
High velocity 

6099h-01h

Low velocity 

6099h-02h
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KĆÿíĀç ĚĲíġÎë ĚíçĀÀú ̝ »ĚlíçĀÀú ÿĆÓÙ 

_ĆÓÙ̫́ 

2íÀçĖÀÿ ˊKĆÿíĀç ĚĲíġÎë ̠ fEE 

ʵː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓː 

ʶː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

2íÀçĖÀÿ +ˊKĆÿíĀç ĚĲíġÎë ̠ f` 

ʵː zġÀĖġ ġĆ ÿĆıÙ ÀġëĆÿíĀç ĚĲíġÎë ēĆĚíġíĆĀíĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖ

ëĆÿíĀç ĚĲíġÎëː 

ʶː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓː 

ʷː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

Mæ ġëÙ ēĆĚíġíıÙ˖ĀÙçÀġíıÙ úíÿíġĚĲíġÎë ĚíçĀÀú íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ

ĲĆĖÓ ˜ʺʴʸʵë˝ Ìíġ ʵʷ Ĳíúú ÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē

íÿÿÙÓíÀġÙúĴː 

 3

 3

Z-signal

Negative limit

NOT

A:

HOMING SWITCH=OFF 

B:

HOMING SWITCH=ON

Start Stop
High velocity 

6099h-01h

Low velocity 

6099h-02h

Positive limit

POT

HOMING SWITCH

_ĆÓÙý 

2íÀçĖÀÿ ˊKĆÿíĀç ĚĲíġÎë ̠ fEE 

ʵː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓː 

ʶ_ːĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë íĀıÀúíÓː 

ʷː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎë ıÀúíÓÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

2íÀçĖÀÿ +ˊKĆÿíĀç ĚĲíġÎë ̠ f` 

ʵː zġÀĖġ ġĆ ÿĆıÙ ÀġëĆÿíĀç ĚĲíġÎë ēĆĚíġíĆĀíĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖ

ëĆÿíĀç ĚĲíġÎëː 

ʶː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎë ıÀúíÓÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

Mæ ġëÙ ēĆĚíġíıÙ˖ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀú íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ
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ĲĆĖÓ ˜ʺʴʸʵë˝ Ìíġ ʵʷ Ĳíúú ÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē

íÿÿÙÓíÀġÙúĴː 

 4

 4

Z-signal

Negative limit

NOT

A̔
HOMING SWITCH=OFF

Start Stop High velocity 

6099h-01h
Low velocity 

6099h-02h

Positive limit

POT

HOMING SWITCH

B̔
HOMING SWITCH=ON

 

_ĆÓÙ́́ 

2íÀçĖÀÿ ˊKĆÿíĀç ĚĲíġÎë ̠ fEE 

ʵː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓː 

ʶː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

2íÀçĖÀÿ +ˊKĆÿíĀç ĚĲíġÎë ̠ f` 

ʵː zġÀĖġ ġĆ ÿĆıÙ ÀġëĆÿíĀç ĚĲíġÎë ēĆĚíġíĆĀíĀēĆĚíġíıÙÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖ

ëĆÿíĀç ĚĲíġÎëː 

ʶː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓː 

ʷː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

MæġëÙ ēĆĚíġíıÙ˖ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀú íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ

ĲĆĖÓ ˜ʺʴʸʵë˝ Ìíġ ʵʷ Ĳíúú ÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē

íÿÿÙÓíÀġÙúĴː 

Z-Signal

HOMING SWITCH

A:

HOMING SWITCH=OFF

High Velocity 

6099h-01h

Low Velocity 

6099h-02h
Start Stop

 5

 5

Negative limit

NOT

Positive limit 

POT

B:

HOMING SWITCH=ON

 



 

182 
 

_ĆÓÙ̋́ 

2íÀçĖÀÿ ˊKĆÿíĀç ĚĲíġÎë ̠ fEE 

ʵː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓː 

ʶ_ːĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë íĀıÀúíÓː 

ʷː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎëıÀúíÓÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

2íÀçĖÀÿ +ˊKĆÿíĀç ĚĲíġÎë ̠ f` 

ʵː zġÀĖġ ġĆ ÿĆıÙ ÀġëĆÿíĀç ĚĲíġÎë ēĆĚíġíĆĀíĀēĆĚíġíıÙÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖ

ëĆÿíĀç ĚĲíġÎëː 

ʶː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎëıÀúíÓÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ»lĚíçĀÀú ıÀúíÓ 

Mæ ġëÙ ēĆĚíġíıÙ˖ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀú íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ

ĲĆĖÓ ˜ʺʴʸʵë˝ Ìíġ ʵʷ Ĳíúú ÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē

íÿÿÙÓíÀġÙúĴː 

Z-Signal

HOMING SWITCH

A:

HOMING SWITCH=OFF

High Velocity 

6099h-01h

Low Velocity 

6099h-02h
Start Stop

 6

 6

Negative limit 

NOT
Positive limit 

POT

B:

HOMING SWITCH=ON

 

Zíÿíġ ĚĲíġÎë ĚíçĀÀú ̝ ëĆÿíĀç ĚĲíġÎë ĚíçĀÀú ̝ »ĚlíçĀÀú ÿĆÓÙ 

_ĆÓÙ̒ 

2íÀçĖÀÿ ˊKĆÿíĀç ĚĲíġÎë ̪ ēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE  

ʵː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓː 

ʶ_ːĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓː 

 

2íÀçĖÀÿ +ˊKĆÿíĀç ĚĲíġÎë ̠ f`ˋēĆĚíġíıÙúíÿíġ ĚĲíġÎë ̠ fEE 

ʵː zġÀĖġ ġĆ ÿĆıÙ ÀġëĆÿíĀç ĚĲíġÎë ēĆĚíġíĆĀíĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖ

ëĆÿíĀç ĚĲíġÎëː 

ʶ_ːĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓː 

ʷː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 
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2íÀçĖÀÿ -ˊKĆÿíĀç ĚĲíġÎë ̪ ēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵ_ːĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúēĆĚíġíıÙúíÿíġ ĚĲíġÎë ıÀúíÓ ː

ʶː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖ ëĆÿíĀç ĚĲíġÎë ː

ʷː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓ ː

ʸː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚíçĀÀú ıÀúíÓ 

 

Mæ ġëÙ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀú íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ ĲĆĖÓ

˜ʺʴʸʵë˝ Ìíġ ʵʷ Ĳíúú ÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē íÿÿÙÓíÀġÙúĴː 

Z-Signal

HOMING SWITCH

B: 

HOMING SWITCH=ON

POT=OFF

Positive limit

POT

A:

HOMING SWITCH=OFF

POT=OFF

C: 

HOMING SWITCH=OFF

POT=OFF

High velocity 

6099h-01h

Low velocity 

6099h-02h
Start Stop

 7

 7

 7

 

_ĆÓÙ̓ 

2íÀçĖÀÿ ˊKĆÿíĀçĚĲíġÎë ̪ ēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE  

ʵː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓː 

ʶː _ĆıÙ íĀĀÙçÀġíıÙÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖëĆÿíĀç ĚĲíġÎëː 

ʷ_ːĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎë ıÀúíÓÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓː 

 

2íÀçĖÀÿ +ˊKĆÿíĀç ĚĲíġÎë ̠ f`ˋēĆĚíġíıÙúíÿíġ ĚĲíġÎë ̠ fEE 

ʵː zġÀĖġ ġĆ ÿĆıÙ ÀġëĆÿíĀç ĚĲíġÎë ēĆĚíġíĆĀíĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖ

ëĆÿíĀç ĚĲíġÎëː 

ʶː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎëıÀúíÓÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

2íÀçĖÀÿ -ˊKĆÿíĀç ĚĲíġÎë ̪ ēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵ_ːĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúēĆĚíġíıÙúíÿíġ ĚĲíġÎë ıÀúíÓ ː

ʶː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖëĆÿíĀç ĚĲíġÎë ː

ʷː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎë ıÀúíÓÀĀÓæíĖĚġ
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ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓː 

 

Mæ ġëÙ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀú íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ ĲĆĖÓ

˜ʺʴʸʵë˝ Ìíġʵʷ Ĳíúú ÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē íÿÿÙÓíÀġÙúĴː 

Z-Signal

HOMING SWITCH

B:

HOMING SWITCH=ON

POT=OFF

Positive limit

POT

A:

HOMING SWITCH=OFF

POT=OFF

C:

 HOMING SWITCH=OFF

POT=OFF

High Velocity 

6099h-01h

Low Velocity 

6099h-02h
Start Stop

 8

 8

 8

 

 

_ĆÓÙ̔ 

2íÀçĖÀÿ ˊKĆÿíĀç ĚĲíġÎë ̪ ēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE  

ʵː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖëĆÿíĀç ĚĲíġÎëː 

ʶ_ːĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎë ıÀúíÓÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓː 

 

2íÀçĖÀÿ +ˊKĆÿíĀç ĚĲíġÎë ̠ f`ˋēĆĚíġíıÙúíÿíġ ĚĲíġÎë ̠ fEE 

ʵː zġÀĖġ ġĆ ÿĆıÙ ÀġëĆÿíĀç ĚĲíġÎë ēĆĚíġíĆĀíĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíú

ëĆÿíĀç ĚĲíġÎë íĀıÀúíÓː 

ʶː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎëıÀúíÓÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

2íÀçĖÀÿ -ˊKĆÿíĀç ĚĲíġÎë ̪ ēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵ_ːĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúēĆĚíġíıÙúíÿíġ ĚĲíġÎë ıÀúíÓ ː

ʶː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓ ː

ʷː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖëĆÿíĀç ĚĲíġÎë ː

ʸː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎë ıÀúíÓÀĀÓ

æíĖĚġ ÙĀÎĆÓÙĖ »ĚíçĀÀú ıÀúíÓ 

 

Mæ ġëÙ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀú íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ ĲĆĖÓ
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˜ʺʴʸʵë˝ Ìíġ ʵʷ Ĳíúú ÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē íÿÿÙÓíÀġÙúĴː 

Z-Signal

HOMING SWITCH

B:

HOMING SWITCH=ON 

POT=OFF

Positive limit

POT

A:

 HOMING SWITCH=OFF

POT=OFF

C: 

HOMING SWITCH=OFF

POT=OFF

High Velocity 

6099h-01h

Low Velocity 

6099h-02h
Start Stop

 9

 9

 9

 

 

_ĆÓÙɻɹ 

2íÀçĖÀÿ ˊKĆÿíĀç ĚĲíġÎë ̪ ēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE  

ʵː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖëĆÿíĀç ĚĲíġÎëː 

ʶ_ːĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓː 

ʷ _ːĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓː 

 

2íÀçĖÀÿ +ˊKĆÿíĀç ĚĲíġÎë ̠ f`ˋēĆĚíġíıÙúíÿíġ ĚĲíġÎë ̠ fEE 

ʵzːġÀĖġ ġĆ ÿĆıÙ ÀġëĆÿíĀç ĚĲíġÎë ēĆĚíġíĆĀíĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖ

ëĆÿíĀç ĚĲíġÎëː 

ʶː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓː 

ʷː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

2íÀçĖÀÿ -ˊKĆÿíĀç ĚĲíġÎë ̪ ēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵ_ːĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíú ēĆĚíġíıÙúíÿíġ ĚĲíġÎë ıÀúíÓ ː

ʶː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓ ː

ʷː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚíçĀÀú ıÀúíÓ 

 

Mæ ġëÙ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀúíĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ ĲĆĖÓ

˜ʺʴʸʵë˝ Ìíġ ʵʷ Ĳíúú ÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē íÿÿÙÓíÀġÙúĴː 
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Z-signal

HOMING SWITCH

B:

HOMING SWITCH=ON

POT=OFF

Positive limit

POT

A:

HOMING SWITCH=OFF

POT=OFF

C:

HOMING SWITCH=OFF

POT=OFF

High Velocity 

6099h-01h

Low Velocity 

6099h-02h
Start Stop

10

10

10

 

_ĆÓÙɻɻ 

2íÀçĖÀÿ ˊKĆÿíĀç ĚĲíġÎë ̪ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓː 

ʶː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

2íÀçĖÀÿ +ˊKĆÿíĀç ĚĲíġÎë ̠ f`ˋ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵzːġÀĖġ ġĆ ÿĆıÙ ÀġëĆÿíĀç ĚĲíġÎë ēĆĚíġíĆĀíĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖ

ëĆÿíĀç ĚĲíġÎëː 

ʶː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓː 

ʷː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »lĚíçĀÀú ıÀúíÓ 

 

2íÀçĖÀÿ -ˊKĆÿíĀç ĚĲíġÎë ̪ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵ_ːĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíú ġëÙĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ıÀúíÓ ː

ʶː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë íĀıÀúíÓ ː

ʷː _ĆıÙ íĀĀÙçÀġíıÙÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓ ː

ʸː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚíçĀÀú ıÀúíÓ 

 

Mæ ġëÙ ēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀú íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ ĲĆĖÓ

˜ʺʴʸʵë˝ Ìíġ ʵʷ Ĳíúú ÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē íÿÿÙÓíÀġÙúĴː 
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Z-Signal

HOMING SWITCH

B:

 HOMING SWITCH=ON

NOT=OFF

Negative limit

NOT

A:

HOMING SWITCH=OFF

NOT=OFF

C: 

HOMING SWITCH=OFF

NOT=OFF

High Velocity

6099h-01h

Low Velocity 

6099h-02h
Start Stop

11

11

11

 

_ĆÓÙɻʁ 

2íÀçĖÀÿ ˊKĆÿíĀç ĚĲíġÎë ̪ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓː 

ʶ_ːĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖëĆÿíĀç ĚĲíġÎëː 

ʷː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎë ıÀúíÓÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ 

 

2íÀçĖÀÿ +ˊKĆÿíĀç ĚĲíġÎë ̠ f`ˋ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵ_ːĆıÙ ÀġëĆÿíĀç ĚĲíġÎë ēĆĚíġíĆĀíĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖëĆÿíĀç

ĚĲíġÎë ː

ʶ_ːĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎë ıÀúíÓÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓː 

 

2íÀçĖÀÿ -ˊKĆÿíĀç ĚĲíġÎë ̪ ĀÙçÀġíıÙ úíÿíġĚĲíġÎë ̠ fEE 

ʵː _ĆıÙ íĀĀÙçÀġíıÙÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ıÀúíÓː 

ʶː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖëĆÿíĀç ĚĲíġÎë ː

ʷː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎë ıÀúíÓÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓː 

 

Mæ ġëÙ ēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀú íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ ĲĆĖÓ

˜ʺʴʸʵë˝ Ìíġ ʵʷ Ĳíúú ÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē íÿÿÙÓíÀġÙúĴː 



 

188 
 

Z-Signal

HOMING SWITCH

B̔HOME-

SWITCH=ON̆

NOT=OFF

Negative limit

NOT

A̔HOME-

SWITCH=OFF

̆NOT=OFF

C̔HOME-

SWITCH=OFF

, NOT=OFF

High velocity 

6099h-01h

Low velocity 

6099h-02h
Start Stop

12

12

12

 

 

_ĆÓÙɻ̫ 

2íÀçĖÀÿ ˊKĆÿíĀç ĚĲíġÎë ̪ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖëĆÿíĀç ĚĲíġÎë ː

ʶ_ːĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎë ıÀúíÓÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓ ː

 

2íÀçĖÀÿ +ˊKĆÿíĀç ĚĲíġÎë ̠ f`ˋ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵː zġÀĖġ ġĆ ÿĆıÙ ÀġëĆÿíĀç ĚĲíġÎë ēĆĚíġíĆĀíĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖ

ëĆÿíĀç ĚĲíġÎëː 

ʶː _ĆıÙ íĀ ēĆĚíġíıÙÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎë ıÀúíÓÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓː 

 

2íÀçĖÀÿ -ˊKĆÿíĀç ĚĲíġÎë ̪ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ıÀúíÓ ː

ʶ_ːĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓ ː

ʷː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖëĆÿíĀç ĚĲíġÎë ː

ʸː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚ ÀæġÙĖëĆÿíĀç ĚĲíġÎë ıÀúíÓÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓː 

 

Mæ ġëÙ ēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀú íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚˋ ġëÙĚġÀġĥĚ ĲĆĖÓ

˜ʺʴʸʵë˝ Ìíġ ʵʷ Ĳíúú ÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē íÿÿÙÓíÀġÙúĴː 
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Z-Signal

HOMING SWITCH

B̔

HOMING SWITCH=ON

NOT=OFF

Negative limit 

NOT

A̔

HOMING SWITCH=OFF

NOT=OFF

C̔

HOMING SWITCH=OFF

NOT=OFF

High velocity 

6099h-01h

Low velocity 

6099h-02h
Start Stop

13

13

13

 

_ĆÓÙɻy 

2íÀçĖÀÿ ˊKĆÿíĀç ĚĲíġÎë ̪ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúÀæġÙĖëĆÿíĀç ĚĲíġÎë ː

ʶː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓ ː

ʷː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓː 

 

2íÀçĖÀÿ +ˊKĆÿíĀç ĚĲíġÎë ̠ f`ˋ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵː zġÀĖġ ġĆ ÿĆıÙ ÀġëĆÿíĀç ĚĲíġÎë ēĆĚíġíĆĀíĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíú

ëĆÿíĀç ĚĲíġÎë íĀıÀúíÓ ː

ʶː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓ ː

ʷː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ » ĚíçĀÀú ıÀúíÓː 

 

2íÀçĖÀÿ -ˊKĆÿíĀç ĚĲíġÎë ̪ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ̠ fEE 

ʵː _ĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ıÀúíÓ ː

ʶː _ĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀġëíçë ıÙúĆÎíġĴĥĀġíúëĆÿíĀç ĚĲíġÎë ıÀúíÓ ː

ʷː _ĆıÙ íĀĀÙçÀġíıÙÓíĖÙÎġíĆĀÀġúĆĲ ıÙúĆÎíġĴÀĀÓ ĚġĆēĚÀæġÙĖëĆÿíĀç ĚĲíġÎëÀĀÓæíĖĚġ

ÙĀÎĆÓÙĖ »ĚlíçĀÀú ıÀúíÓː 

 

Mæ ġëÙ ēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀú íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç ēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ ĲĆĖÓ

˜ʺʴʸʵë˝ Ìíġ ʵʷ Ĳíúú ÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ ÿĆġĆĖ Ĳíúú ĚġĆē íÿÿÙÓíÀġÙúĴː 
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Z-signal

HOMING SWITCH

Negative limit

NOT

A̔

HOMING SWITCH=OFF

NOT=OFF

C̔

HOMING SWITCH=OFF

NOT=OFF

High velocity 

6099h-01h

Low velocity 

6099h-02h
Start Stop

14

14

14

B̔

HOMING SWITCH=ON

NOT=OFF

 

Zíÿíġ ĚĲíġÎë ĚíçĀÀú ġĖíççÙĖíĀç ÓÙġÙÎġíĆĀ ÿĆÓÙ 

_ĆÓÙɻ̔̒  

¢ëíĚ ÿĆÓÙ íĚ ĚíÿíúÀĖ ġĆ ÿĆÓÙ ʵː fĀúĴ ÓíææÙĖÙĀÎÙ íĚ ġëÀġ ëĆÿíĀç ēĆíĀġ ÓÙġÙÎġíĆĀ íĚ ĀĆġ

ġëĖĆĥçë »ĚlíçĀÀú Ìĥġ ġëĖĆĥçë ġĖíççÙĖíĀç Ćæ ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀú 

17

17

Z-signal

Negative limit

NOT 

A:

NOT = OFF 

B:

NOT = ON

Start Stop High velocity 

6099h-01h

Low velocity 

6099h-02h
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_ĆÓÙɻ̔̓  

¢ëíĚ ÿĆÓÙ íĚ ĚíÿíúÀĖ ġĆ ÿĆÓÙ ʶː fĀúĴ ÓíææÙĖÙĀÎÙ íĚ ġëÀġ ëĆÿíĀç ēĆíĀġ ÓÙġÙÎġíĆĀ íĚ ĀĆġ

ġëĖĆĥçë »ĚlíçĀÀú Ìĥġ ġëĖĆĥçë ĚĲíġÎëíĀç Ćæ ēĆĚíġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀú 

18

18

Z-signal

Positive limit

POT

A:

POT = OFF 

B:

POT = ON

Start Stop 
High velocity 

6099h-01h

Low velocity 

6099h-02h

 

KĆÿíĀç ĚĲíġÎë ĚíçĀÀú ġĖíççÙĖíĀç ÓÙġÙÎġíĆĀ ÿĆÓÙ 

_ĆÓÙɻ̔̔   

¢ëíĚ ÿĆÓÙ íĚ ĚíÿíúÀĖ ġĆ ÿĆÓÙ ʷː fĀúĴ ÓíææÙĖÙĀÎÙ íĚ ġëÀġ ëĆÿíĀç ēĆíĀġ ÓÙġÙÎġíĆĀ íĚ ĀĆġ

ġëĖĆĥçë »ĚlíçĀÀú Ìĥġ ġëĖĆĥçë ġĖíççÙĖíĀç Ćæ ëĆÿíĀç ĚĲíġÎë ĚíçĀÀú 

19

19

Z-signal

Negative limit

NOT

A:

HOMING SWITCH=OFF 

B:

HOMING SWITCH=ON

Start Stop
High velocity 

6099h-01h

Low velocity 

6099h-02h

Positive limit

POT

HOMING SWITCH
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_ĆÓÙʁ̔ɹ  

¢ëíĚ ÿĆÓÙ íĚ ĚíÿíúÀĖ ġĆ ÿĆÓÙ ʸː fĀúĴÓíææÙĖÙĀÎÙ íĚ ġëÀġ ëĆÿíĀç ēĆíĀġ ÓÙġÙÎġíĆĀ íĚ ĀĆġ

ġëĖĆĥçë »ĚlíçĀÀú Ìĥġ ġëĖĆĥçë ġĖíççÙĖíĀç Ćæ ëĆÿíĀç ĚĲíġÎë ĚíçĀÀú 

20

20

Z-signal

Negative limit

NOT

A̔
HOMING SWITCH=OFF

Start Stop High velocity 

6099h-01h
Low velocity 

6099h-02h

Positive limit

POT

HOMING SWITCH

B̔
HOMING SWITCH=ON

 

 

_ĆÓÙʁ̔ɻ  

¢ëíĚ ÿĆÓÙ íĚ ĚíÿíúÀĖ ġĆ ÿĆÓÙ ʹː fĀúĴ ÓíææÙĖÙĀÎÙ íĚ ġëÀġ ëĆÿíĀç ēĆíĀġ ÓÙġÙÎġíĆĀ íĚ ĀĆġ

ġëĖĆĥçë »ĚlíçĀÀúÌĥġ ġëĖĆĥçë ġĖíççÙĖíĀç Ćæ ëĆÿíĀç ĚĲíġÎë ĚíçĀÀúː 

Z-Signal

HOMING SWITCH

A:

HOMING SWITCH=OFF

High Velocity 

6099h-01h

Low Velocity 

6099h-02h
Start Stop

21

21

Negative limit

NOT

Positive limit 

POT

B:

HOMING SWITCH=ON
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_ĆÓÙʁ̔ʁ  

¢ëíĚ ÿĆÓÙ íĚ ĚíÿíúÀĖ ġĆ ÿĆÓÙ ʺː fĀúĴ ÓíææÙĖÙĀÎÙ íĚ ġëÀġ ëĆÿíĀç ēĆíĀġ ÓÙġÙÎġíĆĀ íĚ ĀĆġ

ġëĖĆĥçë »ĚlíçĀÀú Ìĥġ ġëĖĆĥçë ġĖíççÙĖíĀç Ćæ ëĆÿíĀç ĚĲíġÎë ĚíçĀÀúː 

Z-Signal

HOMING SWITCH

A:

HOMING SWITCH=OFF

High Velocity 

6099h-01h

Low Velocity 

6099h-02h
Start Stop

22

22

Negative limit 

NOT
Positive limit 

POT

B:

HOMING SWITCH=ON

 

 

_ĆÓÙʁ̫̔  

¢ëíĚ ÿĆÓÙ íĚ ĚíÿíúÀĖ ġĆ ÿĆÓÙ ʻː fĀúĴ ÓíææÙĖÙĀÎÙ íĚ ġëÀġ ëĆÿíĀç ēĆíĀġ ÓÙġÙÎġíĆĀ íĚ ĀĆġ

ġëĖĆĥçë »ĚlíçĀÀú Ìĥġ ġëĖĆĥçë ġĖíççÙĖíĀç Ćæ ëĆÿíĀç ĚĲíġÎë ĚíçĀÀúː 

Z-Signal

HOMING SWITCH

B: 

HOMING SWITCH=ON

POT=OFF

Positive limit

POT

A:

HOMING SWITCH=OFF

POT=OFF

C: 

HOMING SWITCH=OFF

POT=OFF

High velocity 

6099h-01h

Low velocity 

6099h-02h
Start Stop

23

23

23
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_ĆÓÙʁ̔y  

¢ëíĚ ÿĆÓÙ íĚ ĚíÿíúÀĖ ġĆ ÿĆÓÙ ʼː fĀúĴ ÓíææÙĖÙĀÎÙ íĚ ġëÀġ ëĆÿíĀç ēĆíĀġ ÓÙġÙÎġíĆĀ íĚ ĀĆġ

ġëĖĆĥçë »ĚlíçĀÀú Ìĥġ ġëĖĆĥçë ġĖíççÙĖíĀç Ćæ ëĆÿíĀç ĚĲíġÎë ĚíçĀÀúː 

Z-Signal

HOMING SWITCH

B:

HOMING SWITCH=ON

POT=OFF

Positive limit

POT

A:

HOMING SWITCH=OFF

POT=OFF

C:

 HOMING SWITCH=OFF

POT=OFF

High Velocity 

6099h-01h

Low Velocity 

6099h-02h
Start Stop

24

24

24

 

_ĆÓÙʁ̔́  

¢ëíĚ ÿĆÓÙ íĚ ĚíÿíúÀĖ ġĆ ÿĆÓÙ ʽː fĀúĴ ÓíææÙĖÙĀÎÙ íĚ ġëÀġ ëĆÿíĀç ēĆíĀġ ÓÙġÙÎġíĆĀ íĚ ĀĆġ

ġëĖĆĥçë»lĚíçĀÀú Ìĥġ ġëĖĆĥçë ġĖíççÙĖíĀç Ćæ ëĆÿíĀç ĚĲíġÎë ĚíçĀÀú 

Z-Signal

HOMING SWITCH

B:

HOMING SWITCH=ON 

POT=OFF

Positive limit

POT

A:

 HOMING SWITCH=OFF

POT=OFF

C: 

HOMING SWITCH=OFF

POT=OFF

High Velocity 

6099h-01h

Low Velocity 

6099h-02h
Start Stop

25

25

25

_ĆÓÙʁ̔̋  
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¢ëíĚ ÿĆÓÙ íĚ ĚíÿíúÀĖ ġĆ ÿĆÓÙ ʵʴː fĀúĴ ÓíææÙĖÙĀÎÙ íĚ ġëÀġ ëĆÿíĀç ēĆíĀġ ÓÙġÙÎġíĆĀ íĚ ĀĆġ

ġëĖĆĥçë »ĚlíçĀÀú Ìĥġ ġëĖĆĥçë ġĖíççÙĖíĀç Ćæ ëĆÿíĀç ĚĲíġÎë ĚíçĀÀú 

Z-signal

HOMING SWITCH

B:

HOMING SWITCH=ON

POT=OFF

Positive limit

POT

A:

HOMING SWITCH=OFF

POT=OFF

C:

HOMING SWITCH=OFF

POT=OFF

High Velocity 

6099h-01h

Low Velocity 

6099h-02h
Start Stop

26

26

26

_ĆÓÙʁ̔̒  

¢ëíĚ ÿĆÓÙ íĚ ĚíÿíúÀĖ ġĆ ÿĆÓÙ ʵʵː fĀúĴ ÓíææÙĖÙĀÎÙ íĚ ġëÀġ ëĆÿíĀç ēĆíĀġ ÓÙġÙÎġíĆĀ íĚ ĀĆġ

ġëĖĆĥçë »ĚlíçĀÀú Ìĥġ ġëĖĆĥçë ġĖíççÙĖíĀç Ćæ ëĆÿíĀç ĚĲíġÎë ĚíçĀÀú 

Z-Signal

HOMING SWITCH

B:

 HOMING SWITCH=ON

NOT=OFF

Negative limit

NOT

A:

HOMING SWITCH=OFF

NOT=OFF

C: 

HOMING SWITCH=OFF

NOT=OFF

High Velocity

6099h-01h

Low Velocity 

6099h-02h
Start Stop

27

27

27

 

_ĆÓÙʁ̔̓  
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¢ëíĚ ÿĆÓÙ íĚ ĚíÿíúÀĖ ġĆ ÿĆÓÙʵʶː fĀúĴ ÓíææÙĖÙĀÎÙ íĚ ġëÀġ ëĆÿíĀç ēĆíĀġ ÓÙġÙÎġíĆĀ íĚ ĀĆġ

ġëĖĆĥçë »ĚlíçĀÀú Ìĥġ ġëĖĆĥçë ġĖíççÙĖíĀç Ćæ ëĆÿíĀç ĚĲíġÎë ĚíçĀÀú 

Z-Signal

HOMING SWITCH

B̔

HOMING SWITCH=ON 

NOT=OFF

Negative limit

NOT

A̔

HOMING SWITCH=OFF

NOT=OFF

C̔

HOMING SWITCH=OFF

NOT=OFF

High velocity 

6099h-01h

Low velocity 

6099h-02h
Start Stop

28

28

28

 

_ĆÓÙʁ̔̔  

¢ëíĚ ÿĆÓÙ íĚ ĚíÿíúÀĖ ġĆ ÿĆÓÙ ʵʷː fĀúĴ ÓíææÙĖÙĀÎÙ íĚ ġëÀġ ëĆÿíĀç ēĆíĀġ ÓÙġÙÎġíĆĀ íĚ ĀĆġ

ġëĖĆĥçë »ĚlíçĀÀú Ìĥġ ġëĖĆĥçë ġĖíççÙĖíĀç Ćæ ëĆÿíĀç ĚĲíġÎë ĚíçĀÀú 

Z-Signal

HOMING SWITCH

B̔

HOMING SWITCH=ON

NOT=OFF

Negative limit 

NOT

A̔

HOMING SWITCH=OFF

NOT=OFF

C̔

HOMING SWITCH=OFF

NOT=OFF

High velocity 

6099h-01h

Low velocity 

6099h-02h
Start Stop

29

29

29

 

_ĆÓÙ̫̔ɹ  

¢ëíĚ ÿĆÓÙ íĚ ĚíÿíúÀĖ ġĆ ÿĆÓÙ ʵʸː fĀúĴ ÓíææÙĖÙĀÎÙ íĚ ġëÀġ ëĆÿíĀç ēĆíĀġ ÓÙġÙÎġíĆĀ íĚ ĀĆġ
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ġëĖĆĥçë »ĚlíçĀÀú Ìĥġ ġëĖĆĥçë ġĖíççÙĖíĀç Ćæ ëĆÿíĀç ĚĲíġÎë ĚíçĀÀú 

Z-signal

HOMING SWITCH

Negative limit

NOT

A̔

HOMING SWITCH=OFF

NOT=OFF

C̔

HOMING SWITCH=OFF

NOT=OFF

High velocity 

6099h-01h

Low velocity 

6099h-02h
Start Stop

30

30

30

B̔

HOMING SWITCH=ON

NOT=OFF

 

fġëÙĖ ÿĆÓÙĚ 

_ĆÓÙ̫̫̔  

¢ëÙ ÿĆġĆĖ ĚġÀĖġĚ ġĆ ÿĆıÙ íĀĀÙçÀġíıÙ ÓíĖÙÎġíĆĀÀĀÓ ĚġĆēĚ ĲëÙĀ ġëÙ»lĚíçĀÀú íĚ ıÀúíÓ ː

Mæ ġëÙ ēĆĚíġíıÙ˖ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀú ĆĖ ëĆÿíĀç ĚĲíġÎë íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç

ēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ ĲĆĖÓ ˜ʺʴʸʵë˝ Ìíġ ʵʷ ĲíúúÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ

ÿĆġĆĖ Ĳíúú ĚġĆē íÿÿÙÓíÀġÙúĴː 

Z-Signal

High Velocity 

6099h-01h

Low Velocity 

6099h-02h
Start Stop

33

Negative limit 

NOT

Positive limit 

POT
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_ĆÓÙ̫̔y  

¢ëÙ ÿĆġĆĖ ĚġÀĖġĚ ġĆ ÿĆıÙ íĀēĆĚíġíıÙ ÓíĖÙÎġíĆĀÀĀÓ ĚġĆēĚ ĲëÙĀ ġëÙ»lĚíçĀÀú íĚ ıÀúíÓ ː

Mæ ġëÙ ēĆĚíġíıÙ˖ĀÙçÀġíıÙ úíÿíġ ĚĲíġÎë ĚíçĀÀú ĆĖ ëĆÿíĀç ĚĲíġÎë íĚ ıÀúíÓ ÓĥĖíĀç ġëÙ ëĆÿíĀç

ēĖĆÎÙĚĚˋ ġëÙ ĚġÀġĥĚ ĲĆĖÓ ˜ʺʴʸʵë˝ Ìíġ ʵʷ Ĳíúú ÌÙ ıÀúíÓˋ íĀÓíÎÀġíĀç ëĆÿíĀç ÙĖĖĆĖ ÀĀÓ ġëÙ

ÿĆġĆĖ Ĳíúú ĚġĆē íÿÿÙÓíÀġÙúĴː 

Z-Signal

High Velocity 

6099h-01h
Low Velocity 

6099h-02h
Start Stop

34

Negative limit 

NOT

Positive limit 

POT

 

_ĆÓÙ̫ ʹ˖ʷʻ̔ 

zÙġ ġëÙ ÎĥĖĖÙĀġ ēĆĚíġíĆĀ ÀĚ ëĆÿíĀç ēĆíĀġː ¦ĚíĀç ġëíĚ ÿĆÓÙˋ ÿĆġĆĖ ÓĆÙĚĀ˫ġ ëÀıÙ ġĆ ÌÙ

ÙĀÀÌúÙÓː zÙġ ÎĆĀġĖĆú ĲĆĖÓ ʺʴʸʴë Ìíġ ʸ æĖĆÿ ʴ ġĆ ʵː

Position

Control Word 6040h bit4̔0ŕ1

High Velocity 

6099h-01h

Low Velocity 

6099h-02h
Start Stop

35

37

 

ēēúíÎÀġíĆĀˊ vÙÀúíĸÀġíĆĀ Ćæ ëĆÿíĀç ÿĆġíĆĀ 

zġÙē ʵˊ ʺʴʺʴë ̠ ʺˋ ÓÙġÙĖÿíĀÙ íæ ʺʴʺʵë ̠ ʺː zÙĖıĆ ÓĖíıÙĖ íĚ ĀĆĲ ĥĀÓÙĖ K_ ÿĆÓÙː 

zġÙē ʶˊ µĖíġÙ ÿĆġíĆĀ ēÀĖÀÿÙġÙĖĚˊ KĆÿíĀçÿÙġëĆÓ ʺʴʽʼëˋ KĆÿíĀç ıÙúĆÎíġĴ ʺʴʽʽëˡ

ʴʵ˖ʺʴʽʽëˡɹ ʶ ÀĀÓ ÀÎÎÙúÙĖÀġíĆĀ˖ÓÙÎÙúÙĖÀġíĆĀ ʺʴʽ ëː 

zġÙē ʷˊ 8ĀÀÌúÙ ĚÙĖıĆ ÓĖíıÙĖ ÀĀÓ ĚĲíġÎë Ìíġ ʸ æĖĆÿ ʴ ġĆ ʵ ġĆ ĚġÀĖġ ëĆÿíĀç ÿĆġíĆĀː 

ʹː ʺ ²ÙúĆÎíġĴ -ĆĀġĖĆú _ĆÓÙ̂-z²ȁs²̃  

ʹː ʺːʵ -ĆÿÿĆĀ EĥĀÎġíĆĀĚ Ćæ ²ÙúĆÎíġĴ -ĆĀġĖĆú 

MĀÓÙĳ 
zĥÌ 

MĀÓÙĳ 
`ÀÿÙ ÎÎÙĚĚ s2f 

_ĆÓÙ 

-z² s² 

ʺʴʸʴ  ɹ -ĆĀġĖĆú ĲĆĖÓ vµ vĳs2f ·ÙĚ ·ÙĚ 

ʺʴʻʶ  ɹ _Àĳ ġĆĖĕĥÙ vµ vĳs2f ·ÙĚ ·ÙĚ 

ʺʴʼʴ  ɹ _Àĳíÿĥÿ ÿĆġĆĖ ıÙúĆÎíġĴ vµ vĳs2f ·ÙĚ ·ÙĚ 

ʺʴ+ʵ  ɹ ²ÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ ˜vÙĚġĖíÎġÙÓ

ÌĴ ʺʴʼʴ˝ 

vµ vĳs2f ·ÙĚ ·ÙĚ 
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ʺʴ+ʶ  ɹ ¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ vµ vĳs2f ·ÙĚ ·ÙĚ 

ʺʴEE  ɹ ¢ÀĖçÙġ ıÙúĆÎíġĴ 

˜vÙĚġĖíÎġÙÓ ÌĴ ʺʴʼʴ˝ 

vµ vĳs2f ·ÙĚ ·ÙĚ 

 

MĀÓÙĳ 
zĥÌ 

MĀÓÙĳ 
`ÀÿÙ ÎÎÙĚĚ s2f 

_ĆÓÙ 

-z² s² 

ʺʴʸʵ  ɹ zġÀġĥĚ ĲĆĖÓ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

ʺʴʺʷ  ɹ ÎġĥÀú íĀġÙĖĀÀú ēĆĚíġíĆĀ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

ʺʴʺʸ  ɹ ÎġĥÀú æÙÙÓÌÀÎ÷ ēĆĚíġíĆĀ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

ʺʴʺ+  ɹ MĀġÙĖĀÀú ÎĆÿÿÀĀÓ ıÙúĆÎíġĴ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

ʺʴʺ-  ɹ ÎġĥÀú æÙÙÓÌÀÎ÷ ıÙúĆÎíġĴ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

ʺʴʻʸ  ɹ MĀġÙĖĀÀú ġĆĖĕĥÙ ÎĆÿÿÀĀÓ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

ʺʴʻʺ  ɹ vÀġÙÓ ġĆĖĕĥÙ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

ʺʴʻʻ  ɹ ÎġĥÀú ġĆĖĕĥÙ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

 

ʹː ʺːʶ-ĴÎúíÎ zĴĀÎëĖĆĀĆĥĚ ²ÙúĆÎíġĴ _ĆÓÙ ˜-z²˝ 

-z² +úĆÎ÷ 2íÀçĖÀÿ 

Velocity 
loop

Torque 
loop Motor

S

M
U
L

Target velocity
( 60FFh)

Trajectory planning output

C
S
V

PV

Velocity feedforward ( 60B1h)

Internal torque feeforward

Torque feedforward ( 60B2h)

CSV

PV

+

+

+

+

Amplifer

Actual torque ( 6077h)

Actual velocity feedback ( 606Ch)

Actual position feedback ( 6064h)

Polarity
( 2060h+2062h)
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vÙúÀġÙÓ fÌöÙÎġĚ 

+ÀĚíÎ ĆÌöÙÎġ 

s2f MĀÓÙĳ̝zĥÌMlĀÓÙĳ `ÀÿÙ 
2ÀġÀ

¢ĴēÙ 
ÎÎÙĚĚ ¦Āíġ vÙÿÀĖ÷Ě 

˜v¶s2f˝ 

ʺʴʸʴɹɹl ë -ĆĀġĖĆú ĲĆĖÓ ¦ʵʺ vµ  ˞ vÙĕĥíĖÙÓ 

ʺʴEEɹɹl ë ¢ÀĖçÙġ ıÙúĆÎíġĴ Mʷʶ vµ ¦íĀġ vÙĕĥíĖÙÓ 

ʺʴ+ʵˡɹ ʴë ²ÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ Mʷʶ vµ ¦íĀġ ˖z fēġíĆĀÀú 

ʺʴ+ʶɹɹl ë ¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ Mʵʺ vµ ʴːʵ̧ fēġíĆĀÀú 

˜¢¶s2f˝ 

ʺʴʸʵˡɹ ʴë zġÀġĥĚ ĲĆĖÓ ¦ʵʺ vf  ˞ vÙĕĥíĖÙÓ 

ʺʴʺʸɹɹl ë ÎġĥÀú ēĆĚíġíĆĀ æÙÙÓÌÀÎ÷ Mʷʶ vf ¦íĀġ fēġíĆĀÀú 

ʺʴʺ-ɹɹl ë ÎġĥÀú ĚēÙÙÓ æÙÙÓÌÀÎ÷ Mʷʶ vf ¦íĀġ ˖z fēġíĆĀÀú 

ʺʴEʸɹɹl ë ÎġĥÀú æĆúúĆĲíĀç ÙĖĖĆĖ Mʷʶ vf ¦íĀġ fēġíĆĀÀú 

ʺʴʻʻˡɹ ʴë ÎġĥÀú ġĆĖĕĥÙ Mʵʺ vf ʴːʵ̧ fēġíĆĀÀú 

 

 

8ĳġÙĀÓÙÓ ĆÌöÙÎġ 

MĀÓÙĳ̝zĥÌMlĀÓÙĳ `ÀÿÙ 
2ÀġÀ

¢ĴēÙ 
ÎÎÙĚĚ ¦Āíġ 

ʺʴʷEɹɹl ë 8ĖĖĆĖ ÎĆÓÙ ¦ʵʺ vf  ˞

ʺʴʺʴˡɹ ʴë fēÙĖÀġíĆĀ ÿĆÓÙ M ̓ vµ  ˞

ʺʴʺʵˡɹ ʴë 
2íĚēúÀĴÙÓ ĆēÙĖÀġíĆĀ

ÿĆÓÙ 
M ̓ vf  ˞

ʺʴʺ+ɹɹl ë 
MĀġÙĖĀÀú ÎĆÿÿÀĀÓ

ıÙúĆÎíġĴ 
Mʷʶ vf ¦íĀġ 

ʺʴʹlɹ ʴë uĥíÎ÷ ĚġĆē ĆēġíĆĀ Mʵʺ vµ  ˞

ʺʴʼʹɹɹl ë uĥíÎ÷ ĚġĆē ÓÙÎÙúÙĖÀġíĆĀ ¦ʷʶ vµ ¦íĀġ ˖z 

 

ʹː ʺːʷ sĖĆæíúÙ²ÙúĆÎíġĴ_ĆÓÙ ˜s²̋ 

MĀ ÀĚĴĀÎëĖĆĀĆĥĚÿĆġíĆĀ ÿĆÓÙˋ ÿÀĚġÙĖ ÓÙıíÎÙ íĚ ĆĀúĴ ĖÙĚēĆĀĚíÌúÙ æĆĖ ĚÙĀÓíĀç ÿĆġíĆĀ

ēÀĖÀÿÙġÙĖĚ ÀĀÓ ÎĆĀġĖĆú ÎĆÿÿÀĀÓĚːz2ʻ8-ĚÙĖıĆ ÓĖíıÙ Ĳíúú ÎĆĀÓĥÎġ ġĖÀöÙÎġĆĖĴ ēúÀĀĀíĀç

ÀÎÎĆĖÓíĀç ġĆ ġëÙ ÿĆġíĆĀ ēÀĖÀÿÙġÙĖĚ ĚÙĀġ ÌĴ ÿÀĚġÙĖ ÓÙıíÎÙ ÀæġÙĖ ĖÙÎÙíıíĀç ġëÙ ÿĆġíĆĀ

ĚġÀĖġ ÎĆÿÿÀĀÓ æĖĆÿ ġëÙÿÀĚġÙĖ ÓÙıíÎÙː MĀ ÀĚĴĀÎëĖĆĀĆĥĚ ÿĆġíĆĀ ÿĆÓÙˋ ġëÙ ÿĆġíĆĀ

ÌÙġĲÙÙĀ ÙÀÎë ÀĳÙĚ íĚ ÀĚĴĀÎëĖĆĀĆĥĚː 

s² +úĆÎ÷ 2íÀçĖÀÿ 

¢ëÙ ÓíææÙĖÙĀÎÙ ÌÙġĲÙÙĀ s² ÀĀÓ -z² ÿĆÓÙ íĚ ġëÀġ s² ĀÙÙÓĚz2ʻ8-ġĆ ëÀıÙ ġëÙ æĥĀÎġíĆĀ Ćæ

ġĖÀöÙÎġĆĖĴ çÙĀÙĖÀġĆĖː ¢ëÙ íĀēĥġ ÀĀÓ Ćĥġēĥġ ĚġĖĥÎġĥĖÙ Ćæ ġëÙ ġĖÀöÙÎġĆĖĴ çÙĀÙĖÀġĆĖ íĚ ĚëĆĲĀ

íĀ æíçĥĖÙ ʻːʼ 
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Limit
Function

Profile acceleration ( 6083h)

Profile deceleration ( 6084h)

Quick stop deceleration ( 6085h)

Polarity ( 2060h + 2062h)

Profile
Velocity

Trajectory

generator

MULTarget velocity ( 60FFh) Limit
Function

Velocity [ Unit / S]

ACC/ DEC[ Unit / S2]

Trajectory planning output

 

vÙúÀġÙÓ fÌöÙÎġĚ 

+ÀĚíÎ ĆÌöÙÎġ 

s2f MĀÓÙĳ̝zĥÌMlĀÓÙĳ `ÀÿÙ 2ÀġÀ ¢ĴēÙ ÎÎÙĚĚ ¦Āíġ `ĆġÙĚ 

˜v¶s2f˝ 

ʺʴʸʴɹɹl ë -ĆĀġĖĆú ĲĆĖÓ ¦ʵʺ vµ  ˞ vÙĕĥíĖÙÓ 

ʺʴEEɹɹl ë ¢ÀĖçÙġ ıÙúĆÎíġĴ Mʷʶ vµ ¦íĀġ vÙĕĥíĖÙÓ 

ʺʴʼʷɹɹl ë ÎÎÙúÙĖÀġíĆĀ Mʷʶ vµ ¦íĀġ ˖z fēġíĆĀÀú 

˜¢¶s2f˝ 

ʺʴʸʵˡɹ ʴë zġÀġĥĚ ĲĆĖÓ ¦ʵʺ vf  ˞ vÙĕĥíĖÙÓ 

ʺʴʺʸɹɹl ë sĆĚíġíĆĀ æÙÙÓÌÀÎ÷ Mʷʶ vf ¦íĀġ fēġíĆĀÀú 

ʺʴʺ-ɹɹl ë ²ÙúĆÎíġĴæÙÙÓÌÀÎ÷ Mʷʶ vf ¦íĀġ ˖z fēġíĆĀÀú 

ʺʴEʸɹɹl ë ÎġĥÀú æĆúúĆĲíĀç ÙĖĖĆĖ Mʷʶ vf ¦íĀġ 
fēġíĆĀÀú 

ʺʴʻʻˡɹ ʴë ÎġĥÀú ġĆĖĕĥÙ Mʵʺ vf ʴːʵ̧ fēġíĆĀÀú 

 

 

 

 

8ĳġÙĀÓÙÓ ĆÌöÙÎġ 

MĀÓÙĳ̝zĥÌMlĀÓÙĳ `ÀÿÙ 
2ÀġÀ

¢ĴēÙ 
ÎÎÙĚĚ ¦Āíġ 

ʺʴʷEɹɹl ë 8ĖĖĆĖ ÎĆÓÙ ¦ʵʺ vf  ˞

ʺʴʺʴˡɹ ʴë fēÙĖÀġíĆĀ ÿĆÓÙ M ̓ vµ  ˞

ʺʴʺʵˡɹ ʴë 2íĚēúÀĴÙÓ ĆēÙĖÀġíĆĀ ÿĆÓÙ M ̓ vf  ˞

ʺʴʹlɹ ʴë uĥíÎ÷ ĚġĆē ĆēġíĆĀ Mʵʺ vµ  ˞

ʺʴʼʸɹɹl ë 2ÙÎÙúÙĖÀġíĆĀ ¦ʷʶ vµ ¦íĀġ ˖z 

ʺʴʼʹɹɹl ë uĥíÎ÷ ĚġĆē ÓÙÎÙúÙĖÀġíĆĀ ¦ʷʶ vµ ¦íĀġ ˖z 
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-ĆĀġĖĆú µĆĖÓ ÀĀÓ zġÀġĥĚ µĆĖÓ æĆĖ sĖĆæíúÙ ²ÙúĆÎíġĴ _ĆÓÙ 

¢ëÙ Ìíġʺ̤ʸ Ćæ ÎĆĀġĖĆúĲĆĖÓĚ ˜ʺʴʸʴë˝ ÀĚĚĆÎíÀġÙÓ Ĳíġë ġëÙ ÎĆĀġĖĆú ÿĆÓÙ íĀ s² ÿĆÓÙ ÀĖÙ

íĀıÀúíÓː ¢ëÙ ÿĆġíĆĀ íĀ s² ÿĆÓÙ ÎÀĀ ÌÙ ġĖíççÙĖÙÓ ÀĚ úĆĀç ÀĚ ġëÙ ÿĆġíĆĀ ēÀĖÀÿÙġÙĖĚ

˜ġÀĖçÙġ ıÙúĆÎíġĴ ˜ʺʴEEë˝ --˖28- ˜ʺʴʼʷë˖ʺʴʼʸë˝˝ ÀĖÙ çíıÙĀ ÀæġÙĖ ġëÙ ÀĳíĚ íĚ ÙĀÀÌúÙÓː 

¢ÀÌúÙʻː +íġʵʹ̤ʵʶȁʵȁɹʼ Ćæ zġÀġĥĚ ĲĆĖÓ ˜ʺʴʸʵë˝ æĆĖ sĖĆæíúÙ ²ÙúĆÎíġĴ _ĆÓÙ 

+íġ 

˜ZÀÌÙú˝ 
²ÀúĥÙ 2ÙġÀíúĚ 

 ̓

˜uĥíÎ÷ ĚġĆē˝ 

 ɹ uĥíÎ÷ ĚġĆē íĀıÀúíÓ 

 ɻ uĥíÎ÷ ĚġĆē ıÀúíÓ 

ʵ ɹ

˜²ÙúĆÎíġĴ ĖÙÀÎëÙÓ˝ 

 ɹ ²ÙúĆÎíġĴ ĀĆġ ĴÙġ ĖÙÀÎëÙÓ 

 ɻ ²ÙúĆÎíġĴ ĖÙÀÎëÙÓ 

ʵ ʁ

˜»ÙĖĆ ĚēÙÙÓ˝ 

 ɹ Mġ˔Ě ĀĆġ ĸÙĖĆ ĚēÙÙÓː Mġ˔Ě ÿĆıíĀçː 

 ɻ
»ÙĖĆ ĚēÙÙÓ ĆĖ íġ˔Ě çĆíĀç ġĆ ĚúĆĲ ÓĆĲĀ ġĆ ĸÙĖĆ ĚēÙÙÓ

ˆʵ˝ 

ˆʵ˝ »ÙĖĆ ĚēÙÙÓ Ćæ Ìíġ ʵʶ íĚ çÙĀÙĖÀúúĴ ÙææÙÎġíıÙ ĲëÙĀ ÓÙÎÙúÙĖÀġíĆĀ ĚġĆē ÀĀÓ ëÀĖÓĲÀĖÙ úíÿíġ

ıÀúíÓː 

 

ēēúíÎÀġíĆĀˊ vÙÀúíĸÀġíĆĀ Ćæ ēĖĆæíúÙ ıÙúĆÎíġĴ ÿĆġíĆĀ 

zġÙē ʵˊ ʺʴʺʴë ̠ ʷˋ ÓÙġÙĖÿíĀÙ íæ ʺʴʺʵë ̠ ʷːzÙĖıĆ ÓĖíıÙĖ íĚ ĀĆĲ ĥĀÓÙĖ s² ÿĆÓÙː 

zġÙē ʶˊ µĖíġÙ ÿĆġíĆĀ ēÀĖÀÿÙġÙĖĚˊ ¢ÀĖçÙġ ıÙúĆÎíġĴ ʺʴEEëˋ ÀÎÎÙúÙĖÀġíĆĀ ʺʴʼʷë ÀĀÓ

ÓÙÎÙúÙĖÀġíĆĀ ʺʴʼʸëː 

 

 

ʹː ʻ ¢ĆĖĕĥÙ _ĆÓÙ̂-z¢ȁs¢̃ 

ʹː ʻːʵ -ĆÿÿĆĀ EĥĀÎġíĆĀĚ Ćæ¢ĆĖĕĥÙ _ĆÓÙ 

MĀÓÙĳ 
zĥÌ 

MĀÓÙĳ 
ZÀÌÙú ÎÎÙĚĚ s2f 

_ĆÓÙ 

-z¢ s¢ 

ʺʴʸʴ  ɹ -ĆĀġĖĆú ĲĆĖÓ vµ vĳs2f ·ÙĚ ·ÙĚ 

ʺʴʻʵ  ɹ ¢ÀĖçÙġ ġĆĖĕĥÙ vµ vĳs2f ·ÙĚ ·ÙĚ 

ʺʴʻʶ  ɹ _Àĳ ġĆĖĕĥÙ vµ vĳs2f ·ÙĚ ·ÙĚ 

ʺʴʼʴ  ɹ _Àĳíÿĥÿ ÿĆġĆĖ ĚēÙÙÓ vµ vĳs2f ·ÙĚ ·ÙĚ 

ʺʴʼʻ  ɹ ¢ĆĖĕĥÙ ÎëÀĀçÙ ĖÀġÙ vµ vĳs2f ·ÙĚ ·ÙĚ 

ʺʴ+ʶ  ɹ ¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ vµ vĳs2f ·ÙĚ ·ÙĚ 
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MĀÓÙĳ 
zĥÌ 

MĀÓÙĳ 
ZÀÌÙú ÎÎÙĚĚ s2f 

_ĆÓÙ 

-z¢ s¢ 

ʺʴʸʵ  ɹ zġÀġĥĚ ĲĆĖÓ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

ʺʴʺʷ  ɹ ÎġĥÀú íĀġÙĖĀÀú ēĆĚíġíĆĀ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

ʺʴʺʸ  ɹ ÎġĥÀú æÙÙÓÌÀÎ÷ ēĆĚíġíĆĀ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

ʺʴʺ-  ɹ ÎġĥÀú æÙÙÓÌÀÎ÷ ıÙúĆÎíġĴ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

ʺʴʻʸ  ɹ MĀġÙĖĀÀú ġĆĖĕĥÙÎĆÿÿÀĀÓ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

ʺʴʻʹ  ɹ vÀġÙÓ ÎĥĖĖÙĀġ vf `Ć ·ÙĚ ·ÙĚ 

ʺʴʻʺ  ɹ vÀġÙÓ ġĆĖĕĥÙ vf `Ć ·ÙĚ ·ÙĚ 

ʺʴʻʻ  ɹ ÎġĥÀú ġĆĖĕĥÙ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

ʺʴʻʽ  ɹ +ĥĚ ıĆúġÀçÙ vf ¢ĳs2f ·ÙĚ ·ÙĚ 

 

ʹː ʻːʶ -ĴÎúíÎ zĴĀÎëĖĆĀĆĥĚ ¢ĆĖĕĥÙ _ĆÓÙ ˜-z¢˝ 

-z¢ +úĆÎ÷ 2íÀçĖÀÿ 

Torque
Loop Motor

S

M
U
L

Target torque
( 6071h)

Trajectory planning output

C
S
T

PT

Torque feedforward ( 60B2h)

+

+

Amplifer

Actual torque ( 6077h)

Actual velocity feedback ( 606Ch)

Actual position feedback ( 6064h)

Polarity
( 2071h+2073h)

 

vÙúÀġÙÓ fÌöÙÎġĚ 

+ÀĚíÎ ĆÌöÙÎġ 

s2f 
MĀÓÙĳ̝zĥÌˡ

MĀÓÙĳ 
`ÀÿÙ 

2ÀġÀ

¢ĴēÙ 
ÎÎÙĚĚ ¦Āíġ vÙÿÀĖ÷Ě 

˜v¶s2f˝ 
ʺʴʸʴɹɹl ë -ĆĀġĖĆú ĲĆĖÓ ¦ʵʺ vµ  ˞ vÙĕĥíĖÙÓ 

ʺʴʻʵˡɹ ʴë ¢ÀĖçÙġ ġĆĖĕĥÙ Mʵʺ vµ ¦íĀġ vÙĕĥíĖÙÓ 
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ʺʴʼʻˡɹ ʴë ¢ĆĖĕĥÙ æÙÙÓælĆĖĲÀĖÓ ¦ʷʶ vµ ʴːʵ̧˖z fēġíĆĀÀú 

˜¢¶s2f˝ 

ʺʴʸʵˡɹ ʴë zġÀġĥĚ ĲĆĖÓ ¦ʵʺ vf  ˞ vÙĕĥíĖÙÓ 

ʺʴʺʸɹɹl ë ÎġĥÀú ēĆĚíġíĆĀ æÙÙÓÌÀÎ÷ Mʷʶ vf ¦íĀġ fēġíĆĀÀú 

ʺʴʺ-ɹɹl ë ÎġĥÀú ıÙúĆÎíġĴ æÙÙÓÌÀÎ÷ Mʷʶ vf ¦íĀġ ˖z fēġíĆĀÀú 

ʺʴEʸɹɹl ë ÎġĥÀú æĆúúĆĲíĀç ÙĖĖĆĖ Mʷʶ vf ¦íĀġ fēġíĆĀÀú 

ʺʴʻʻˡɹ ʴë ÎġĥÀú ġĆĖĕĥÙ Mʵʺ vf ʴːʵ̧ vÙĕĥíĖÙÓ 

 

 

8ĳġÙĀÓÙÓ ĆÌöÙÎġ 

MĀÓÙĳ̝zĥÌˡ

MĀÓÙĳ 
`ÀÿÙ 

2ÀġÀ

¢ĴēÙ 
ÎÎÙĚĚ ¦Āíġ 

ʺʴʷEɹɹl ë 8ĖĖĆĖ ÎĆÓÙ ¦ʵʺ vf  ˞

ʺʴʺʴˡɹ ʴë fēÙĖÀġíĆĀ ÿĆÓÙ M ̓ vµ  ˞

ʺʴʺʵˡɹ ʴë 
2íĚēúÀĴÙÓ ĆēÙĖÀġíĆĀ

ÿĆÓÙ 
M ̓ vf  ˞

ʺʴʻʸˡɹ ʴë 
MĀġÙĖĀÀú ÎĆÿÿÀĀÓ

ġĆĖĕĥÙ 
Mʵʺ vf ʴːʵ̧ 

ʺʴʹlɹ ʴë uĥíÎ÷ ĚġĆē ĆēġíĆĀ Mʵʺ vµ  ˞

ʺʴʼʴɹɹl ë 
_Àĳíÿĥÿ ÿĆġĆĖ

ıÙúĆÎíġĴ 
¦ʷʶ vµ ¦íĀġ ˖z 

ʺʴʼʹɹɹl ë uĥíÎ÷ ĚġĆē ÓÙÎÙúÙĖÀġíĆĀ ¦ʷʶ vµ ¦íĀġ ˖z 

ʺʴ+ʵˡɹ ʴë ²ÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ Mʷʶ vµ ¦íĀġ ˖z 

ʶʴʻʻˡɹ ʴë ²ÙúĆÎíġĴ úíÿíġ Mʵʺ vµ vs_ 

ʹː ʻːʷ sĖĆæíúÙ ¢ĆĖĕĥÙ _ĆÓÙ ˜s¢˝ 

MĀ ÀĚĴĀÎëĖĆĀĆĥĚÿĆġíĆĀ ÿĆÓÙˋ ÿÀĚġÙĖ ÓÙıíÎÙ íĚ ĆĀúĴ ĖÙĚēĆĀĚíÌúÙ æĆĖ ĚÙĀÓíĀç ÿĆġíĆĀ

ēÀĖÀÿÙġÙĖĚ ÀĀÓ ÎĆĀġĖĆú ÎĆÿÿÀĀÓĚːz2ʻ8-ĚÙĖıĆ ÓĖíıÙ Ĳíúú ÎĆĀÓĥÎġ ġĖÀöÙÎġĆĖĴ ēúÀĀĀíĀç

ÀÎÎĆĖÓíĀç ġĆ ġëÙ ÿĆġíĆĀ ēÀĖÀÿÙġÙĖĚ ĚÙĀġ ÌĴ ÿÀĚġÙĖ ÓÙıíÎÙ ÀæġÙĖ ĖÙÎÙíıíĀç ġëÙ ÿĆġíĆĀ

ĚġÀĖġ ÎĆÿÿÀĀÓ æĖĆÿ ġëÙÿÀĚġÙĖ ÓÙıíÎÙː MĀ ÀĚĴĀÎëĖĆĀĆĥĚ ÿĆġíĆĀ ÿĆÓÙˋ ġëÙ ÿĆġíĆĀ

ÌÙġĲÙÙĀ ÙÀÎë ÀĳÙĚ íĚ ÀĚĴĀÎëĖĆĀĆĥĚː 
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s¢ +úĆÎ÷ 2íÀçĖÀÿ 

Limit
Function

Torque change rate( 6087h)

Profile deceleration( 6084h)

Polarity ( 2071h + 2073h)

Profile
Torque

Trajectory
generator

MUL
Target torque ( 6071h)

Limit
Function

Torque[ 0. 1%]

Torque change rate[ 0. 1%/S]

Max motor velocity( 6080h)

Trajectory planning output

 

vÙúÀġÙÓ fÌöÙÎġĚ 

+ÀĚíÎ ĆÌöÙÎġ 

s2f 
MĀÓÙĳ̝zĥÌˡ

MĀÓÙĳ 
ZÀÌÙú 

2ÀġÀ

¢ĴēÙ 
ÎÎÙĚĚ ¦Āíġ `ĆġÙĚ 

˜v¶s2f˝ 

ʺʴʸʴɹɹl ë -ĆĀġĖĆú ĲĆĖÓ ¦ʵʺ vµ  ˞ vÙĕĥíĖÙÓ 

ʺʴʻʵˡɹ ʴë ¢ÀĖçÙġ ġĆĖĕĥÙ Mʵʺ vµ ʴːʵ̧ vÙĕĥíĖÙÓ 

ʺʴʼʻˡɹ ʴë ¢ĆĖĕĥÙ ÎëÀĀçÙ ĖÀġÙ ¦ʷʶ vµ ʴːʵ̧˖z fēġíĆĀÀú 

˜¢¶s2f˝ 

ʺʴʸʵˡɹ ʴë zġÀġĥĚ ĲĆĖÓ ¦ʵʺ vf  ˞ vÙĕĥíĖÙÓ 

ʺʴʺʸɹɹl ë 
ÎġĥÀú æÙÙÓÌÀÎ÷ ēĆĚíġíĆĀ

ıÀúĥÙ 
Mʷʶ vf ¦íĀġ 

fēġíĆĀÀú 

ʺʴʺ-ɹɹl ë 
ÎġĥÀú æÙÙÓÌÀÎ÷ ĚēÙÙÓ

ıÀúĥÙ 
Mʷʶ vf ¦íĀġ ˖z 

fēġíĆĀÀú 

ʺʴEʸɹɹl ë ÎġĥÀú æĆúúĆĲíĀç ÙĖĖĆĖ Mʷʶ vf ¦íĀġ fēġíĆĀÀú 

ʺʴʻʻˡɹ ʴë ÎġĥÀú ġĆĖĕĥÙ Mʵʺ vf ʴːʵ̧ fēġíĆĀÀú 

 

8ĳġÙĀÓÙÓ ĆÌöÙÎġ 

MĀÓÙĳ̝zĥÌMlĀÓÙĳ ZÀÌÙú 2ÀġÀ ¢ĴēÙ ÎÎÙĚĚ ¦Āíġ 

ʺʴʷEɹɹl ë 8ĖĖĆĖ ÎĆÓÙ ¦ʵʺ vf  ˞

ʺʴʺʴˡɹ ʴë fēÙĖÀġíĆĀ ÿĆÓÙ M ̓ vµ  ˞

ʺʴʺʵˡɹ ʴë 2íĚēúÀĴÙÓ ĆēÙĖÀġíĆĀ ÿĆÓÙ M ̓ vf  ˞

ʺʴʻʸˡɹ ʴë MĀġÙĖĀÀú ÎĆÿÿÀĀÓ ġĆĖĕĥÙ Mʵʺ vf ʴːʵ̧ 

ʺʴʼʴɹɹl ë _Àĳíÿĥÿ ÿĆġĆĖ ıÙúĆÎíġĴ ¦ʷʶ vµ ¦íĀġ ˖z 

ʺʴʹlɹ ʴë uĥíÎ÷ ĚġĆē ĆēġíĆĀ Mʵʺ vµ  ˞

ʺʴʼʹɹɹl ë uĥíÎ÷ ĚġĆē ÓÙÎÙúÙĖÀġíĆĀ ¦ʷʶ vµ ¦íĀġ ˖z 

ʶʴʻʻˡɹ ʴë ²ÙúĆÎíġĴ úíÿíġ Mʵʺ vµ vs_ 
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ēēúíÎÀġíĆĀˊ vÙÀúíĸÀġíĆĀ Ćæ ēĖĆæíúÙ ġĆĖĕĥÙ ÿĆġíĆĀ 

zġÙē ʵˊ ʺʴʺʴë ̠ ʸˋ ÓÙġÙĖÿíĀÙ íæ ʺʴʺʵë ̠ ʸː zÙĖıĆ ÓĖíıÙĖ íĚ ĀĆĲ ĥĀÓÙĖ s¢ ÿĆÓÙː 

zġÙē ʶˊ µĖíġÙ ÿĆġíĆĀ ēÀĖÀÿÙġÙĖĚˊ ¢ÀĖçÙġ ġĆĖĕĥÙ ʺʴʻʵëˋ ¢ĆĖĕĥÙ ÎëÀĀçÙ ĖÀġÙ ʺʴʼʻëˋ ÀĀÓ _Àĳː

ıÙúĆÎíġĴ úíÿíġ ʺʴʼʴë 
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Chapter 6 Application 

ʺː ʵ GÀíĀ ÓöĥĚġÿÙĀġ 

MĀ ĆĖÓÙĖ æĆĖ ĚÙĖıĆ ÓĖíıÙĖ ġĆ ÙĳÙÎĥġÙ ÎĆÿÿÀĀÓĚ æĖĆÿ ÿÀĚġÙĖ ÓÙıíÎÙĲíġëĆĥġ ÓÙúÀĴ ÀĀÓ ġĆ

ĆēġíÿíĸÙ ÿÀÎëíĀÙ ēÙĖæĆĖÿÀĀÎÙˋ çÀíĀ ÀÓöĥĚġÿÙĀġ ëÀĚ ġĆ ÌÙ ÓĆĀÙː 

 

zÙĖıĆ ÓĖíıÙĖ çÀíĀ ÀÓöĥĚġÿÙĀġ íĚ ÓĆĀÙ íĀ ÎĆÿÌíĀÀġíĆĀ Ĳíġë À æÙĲ ĆġëÙĖ ēÀĖÀÿÙġÙĖĚ ˜MĀÙĖġíÀ

ĖÀġíĆˋ sĆĚíġíĆĀ úĆĆē çÀíĀˋ ²ÙúĆÎíġĴ úĆĆē çÀíĀ ÀĀÓ EíúġÙĖĚ ĚÙġġíĀçĚ˝ː ¢ëÙĚÙēÀĖÀÿÙġÙĖĚ Ĳíúú

ëÀıÙ ÀĀ ÙææÙÎġ ĆĀ ÙÀÎë ĆġëÙĖ ĚĆ íġ ÀúĲÀĴĚ ÀÓıíĚÀÌúÙ ġĆ ġĥĀÙ ÙÀÎë ēÀĖÀÿÙġÙĖ ÀÎÎĆĖÓíĀç íĀ

ĆĖÓÙĖ ġĆ ÀÎëíÙıÙ ĆēġíÿÀú ÿÀÎëíĀÙ ēÙĖæĆĖÿÀĀÎÙː súÙÀĚÙ ĖÙæÙĖ ġĆ ġëÙ ĚġÙēĚ ÌÙúĆĲ 
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Start

Inertia 
measuring

Auto gain 
adjustment

Requirement
met?

Vibration 
suppression

End

Manual gain 
adjustment

N

N

N

Y

Y

Electronic 
gear ratio

Requirement
met?

 

zġÙēĚ EĥĀÎġíĆĀĚ 8ĳēúÀĀÀġíĆĀ 

MĀÙĖġíÀ

ÿÙÀĚĥĖíĀç 

fĀúíĀÙ _ĆġĆĖ ÿĆıÙĚ Ĳíġë ÎĆÿÿÀĀÓ æĖĆÿ ÎĆĀġĖĆúúÙĖˋ ĚÙĖıĆ ÓĖíıÙĖ Ĳíúú

ÀĥġĆÿÀġíÎÀúúĴ ÎÀúÎĥúÀġÙ úĆÀÓílĀÙĖġíÀ ĖÀġíĆ 

fææúíĀÙ ¦ĚíĀç ĚÙĖıĆ ÓĖíıÙĖ íĀÙĖġíÀ ÓÙġÙĖÿíĀíĀç æĥĀÎġíĆĀˋ ĚÙĖıĆ ÓĖíıÙĖ

ÎÀĀ ÀĥġĆÿÀġíÎÀúúĴ ÎÀúÎĥúÀġÙ úĆÀÓílĀÙĖġíÀ ĖÀġíĆ 

ĥġĆ çÀíĀ

ÀÓöĥĚġÿÙĀġ 

ĥġĆ çÀíĀ

ÀÓöĥĚġÿÙĀġ 

vÙÀú ġíÿÙ ÓÙġÙĖÿíĀíĀç Ćæ ÿÙÎëÀĀíÎÀú úĆÀÓˋ çÀíĀ ıÀúĥÙ íĚ ĚÙġ

ÀÎÎĆĖÓíĀçúĴː 
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_ÀĀĥÀú çÀíĀ

ÀÓöĥĚġÿÙĀġ 

+ÀĚíÎ çÀíĀ fĀ ġĆē Ćæ ÀĥġĆ çÀíĀ ÀÓöĥĚġÿÙĀġˋ ÿÀĀĥÀúúĴ ÀÓöĥĚġ ĖÙúÀġÙÓ

ēÀĖÀÿÙġÙĖĚ ĚĆ ġëÀġ ÿÀÎëíĀÙ ÎÀĀ ëÀıÙ ÌÙġġÙĖ ĖÙĚēĆĀĚíıÙĀÙĚĚ

ÀĀÓ æĆúúĆĲíĀç 

-ĆÿÿÀĀÓ ēĥúĚÙ

æíúġÙĖ 

zÙġ æíúġÙĖ æĆĖ ēĆĚíġíĆĀˋ ıÙúĆÎíġĴ ÀĀÓ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ ēĥúĚÙː 

GÀíĀ

æÙÙÓæĆĖĲÀĖÓ 

8ĀÀÌúÙ æÙÙÓæĆĖĲÀĖÓ æĥĀÎġíĆĀ ġĆ íÿēĖĆıÙ æĆúúĆĲíĀç ÌÙëÀıíĆĥĖ 

²íÌĖÀġíĆĀ

ĚĥēēĖÙĚĚíĆĀ 

_ÙÎëÀĀíÎÀú

ĖÙĚĆĀÀĀÎÙ 

¦ĚíĀç ĀĆġÎë æíúġÙĖíĀç æĥĀÎġíĆĀ ġĆ ĚĥēēĖÙĚĚ ÿÙÎëÀĀíÎÀú

ĖÙĚĆĀÀĀÎÙː 

 

ʺːMʁĀÙĖġíÀ ÿÙÀĚĥĖíĀç æĥĀÎġíĆĀ 

 

MĀÙĖġíÀ ĖÀġíĆ ̠ ¢ĆġÀú ÿÙÎëÀĀíÎÀú úĆÀÓ ĖĆġÀġíĆĀÀú íĀÙĖġíÀ ˖ 8úÙÎġĖĆĀíÎ çÙÀĖ ĖĆġÀġíĆĀÀú íĀÙĖġíÀ 

 

MĀÙĖġíÀ ĖÀġíĆ íĚ ÀĀ íÿēĆĖġÀĀġ ēÀĖÀÿÙġÙĖː zÙġġíĀç À ĚĥíġÀÌúÙ ıÀúĥÙ ÎÀĀ ëÙúē Ĳíġë ġëÙ

ēĖÙÎíĚÙ ġĥĀíĀç Ćæ ġëÙ ĚÙĖıĆ ĚĴĚġÙÿː MĀÙĖġíÀ ĖÀġíĆ ÎÀĀ ÌÙ ĚÙġ ÿÀĀĥÀúúĴ ÀĀÓ ÀúĚĆ ÌÙ

ÓÙġÙĖÿíĀÙÓ ÀĥġĆÿÀġíÎÀúúĴ ġëĖĆĥçë ĚÙĖıĆ ÓĖíıÙĖ 

 

ʺːʶːʵfĀúíĀÙ íĀÙĖġíÀ ÓÙġÙĖÿíĀÀġíĆĀ 

8ĀÀÌúÙÿĆġĆĖ ĥĚíĀç ÎĆĀġĖĆúúÙĖː ZÙġ ÿĆġĆĖ ĖĥĀ Àġ ÀÌĆıÙ ʸʴʴĖēÿˋ ÿÀ÷Ù ĚĥĖÙ ġëÙĖÙ ÀĖÙ

ÀÎÎÙúÙĖÀġíĆĀˋ ÎĆĀĚġÀĀġ ıÙúĆÎíġĴ ÀĀÓ ÓÙÎÙúÙĖÀġíĆĀ ēëÀĚÙ ÓĥĖíĀç ġëÙ ĲëĆúÙ ĖĥĀː -ĴÎúÙ

ġëĖĆĥçë ʶˡ̫ ġíÿÙĚ ġĆ ÎÀúÎĥúÀġÙ úĆÀÓílĀÙĖġíÀ ĖÀġíĆː vÙĚĥúġ ÎÀĀ ÌÙ æĆĥĀÓ ĆĀ ġëÙ æĖĆĀġ ēÀĀÙú

Óʵʺ ĆĖ ġëĖĆĥçë _ĆġíĆĀ zġĥÓíĆ ĚĴĚġÙÿ ÿĆĀíġĆĖíĀç ēÀçÙː 8ĀġÙĖ ġëÙ ÎÀúÎĥúÀġÙÓ ıÀúĥÙ íĀġĆ

sĖʴːʴʸ ÀĀÓ ĚÀıÙː 

 

ʺːʶːʶfææúíĀÙ íĀÙĖġíÀ ÓÙġÙĖÿíĀÀġíĆĀ 

-ÀĀ ÌÙ ÀÎëíÙıÙÓ ġëĖĆĥçë ÓĖíıÙĖ æĖĆĀġ ēÀĀÙú ĆĖ ĆĀ _ĆġíĆĀ zġĥÓíĆː 

súÙÀĚÙ ÿÀ÷Ù ĚĥĖÙˊ 

ʵː zÙĖıĆ ÓĖíıÙĖ íĚ ÓíĚÀÌúÙÓː 

ʶː ĳíĚ íĚĲíġëíĀ ĚÀæÙ ÀĀÓ ÀúúĆĲÙÓ ĖÀĀçÙ ÀĀÓ úíÿíġ ĚĲíġÎë íĚ ĀĆġ ġĖíççÙĖÙÓ ēĖÙıÙĀġ ÀĳíĚ

æĖĆÿ ĆıÙĖ ġĖÀıÙúúíĀçː 
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ʺːʶːĥ̫ĳíúíÀĖĴ æĥĀÎġíĆĀ ġĆ ÓÙġÙĖÿíĀÙ íĀÙĖġíÀ ĆĀ æĖĆĀġ ēÀĀÙú 

 

Auxiliary Function

A F_ G L
Inertia 
measuring

Operation

G -  -  -  - Initialization

Press ŃSń to enter

S Press ŃỜń to start inertia 
measuring. SrUon will be 
displayed . 

S r U o n E r r o r

Error might occur if 
ŃỜńis pressed when 
driver is enabled .

When SrUon is 
displayed
Press Ń Ɏ ńor 
Ń ɐ ńto start 
moving in both 
direction . Result 
can be obtained 
once completed.

P  4 0 0 n 4 0 0

  Ɏ  ɐ

G   2 0 0

G xxx ̆xxx = inertia value .

CW CCW

 

 

zġÙēĚˊ 

 ȁɻzÙġ ġëÙ ġĖíÀú ĖĥĀ ıÙúĆÎíġĴsĖʺːʴʸː ²ÀúĥÙ ĚÙġ ĚëĆĥúÓĀġ˫ ÌÙ ġĆĆ úÀĖçÙˋ ēúÙÀĚÙ ÷ÙÙē íġ Àġ

ÀĖĆĥĀÓʸʴʴ Ė˖ÿíĀ ː

 ȁʁ8ĀġÙĖE˗GZæĆĖ ÀĥĳíúíÀĖĴ æĥĀÎġíĆĀM˟ĀÙĖġíÀ ĖÀġíĆ ÓÙġÙĖÿíĀÀġíĆĀ íĀġĆ æĖĆĀġ ēÀĀÙú 

 ȁ̫sĖÙĚĚ z ĆĀÎÙ ġĆ ÙĀġÙĖːG˨l ˡˡ˩Ĳíúú ÌÙ ÓíĚēúÀĴÙÓ ĆĀ ġëÙ æĖĆĀġ ēÀĀÙúː 

 ȁysĖÙĚĚĆĀÎÙ ġĆ ÓíĚēúÀĴ˨zġ¦ĆĀ ˩

 ȁ́sĖÙĚĚĆĖ ĆĀÎÙ ġĆ ĚġÀĖġ ġĆ ÎÀúÎĥúÀġÙ ġëÙ íĀÙĖġíÀː 

 ȁ̋ æġÙĖ ġëÙ ÎÀúÎĥúÀġíĆĀ íĚ ÓĆĀÙˋ GĳĳĳĲíúú ÌÙ ÓíĚēúÀĴÙÓ ÀĀÓĳĳĳíĚ ġëÙ ıÀúĥÙ Ćæ íĀÙĖġíÀ

ÎÀúÎĥúÀġÙÓː 

 ȁ̒µĖíġÙ ġëÙ ÎĆĖĖÙĚēĆĀÓíĀç ıÀúĥÙ íĀġĆ sĖʴːʴʸː súÙÀĚÙ ĖÙæÙĖ ġĆ æĆĖ ēÀĖÀÿÙġÙĖ ĚÀıíĀç

ĆĀĚÙĖıĆ ÓĖíıÙĖː 
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ʺːʶːʸMĀÙĖġíÀ ÿÙÀĚĥĖíĀç ĥĚíĀç _ĆġíĆĀ zġĥÓíĆ 

мΦ {ǘŀǊǘ aƻǘƛƻƴ {ǘǳŘƛƻ ŀƴŘ ƳŀƴŜǳǾŜǊ ǘƻ ƛƴŜǊǘƛŀ Ǌŀǘƛƻ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ǇŀƎŜ ǳƴŘŜǊ ǇŜǊŦƻǊƳŀƴŎŜ ǘǳƴƛƴƎΦ 
{Ŝǘ ǘǊƛŀƭ Ǌǳƴ ǾŜƭƻŎƛǘȅ tǊсΦлп ŀƴŘ ŀŎŎπκŘŜŎŜƭŜǊŀǘƛƻƴ ǘƛƳŜ tǊсΦнрΣ ŎƭƛŎƪ ƻƴ Ψ¦ǇƭƻŀŘΩ ǘƻ ǳǇƭƻŀŘ 
ǇŀǊŀƳŜǘŜǊǎ ǘƻ ǎŜǊǾƻ ŘǊƛǾŜǊΦ  

нΦ ¢ƛŎƪ άtǊƻƘƛōƛǘ ŜȄǘŜǊƴŀƭ ŜƴŀōƭƛƴƎέ ŀƴŘ ŎƭƛŎƪ ƻƴ άǎŜǊǾƻ ƻƴέΦ  

оΦ /ƭƛŎƪ ŀƴŘ ƘƻƭŘ ά//²έ ǘƻ ǎǘŀǊǘ ǘƘŜ ƳƻǘƻǊΦ /ǳǊǊŜƴǘ Ǉƻǎƛǘƛƻƴ ǿƛƭƭ ǎƘƻǿ ƳƻǘƻǊ ŎȅŎƭŜǎ ƻŦ ǊŜǾƻƭǳǘƛƻƴΦ 
/ƭƛŎƪ ƻƴ th{ м ǘƻ ǎŀǾŜ ŎǳǊǊŜƴǘ Ǉƻǎƛǘƛƻƴ ŀǎ ǎǘŀǊǘƛƴƎ ǇƻƛƴǘΦ /ƭƛŎƪ ŀƴŘ ƘƻƭŘ ά/²έ ǘƻ ǎǘŀǊǘ ǘƘŜ ƳƻǘƻǊ 
ŀƎŀƛƴΦ /ƭƛŎƪ ƻƴ th{ н ǘƻ ǎŀǾŜ ŎǳǊǊŜƴǘ Ǉƻǎƛǘƛƻƴ ŀǎ ŜƴŘƛƴƎ ǇƻƛƴǘΦ  
пΦ {Ŝǘ ǘƘŜ ǿŀƛǘƛƴƎ ǘƛƳŜ ōŜǘǿŜŜƴ ŜŀŎƘ ŎȅŎƭŜ ƛƴ tǊсΦнм ŀƴŘ ƴƻΦ ƻŦ ŎȅŎƭŜǎ ƛƴ tǊсΦннΦ /ƭƛŎƪ ƻƴ ΨwǳƴΩ ŀƴŘ 
ƳƻǘƻǊ ǿƛƭƭ Ǌǳƴ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǎŜǘΦ  

 

 
 

рΦ !ŦǘŜǊ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ƛǎ ŘƻƴŜΣ ƛƴŜǊǘƛŀ Ǌŀǘƛƻ ǿƛƭƭ ōŜ ŎŀƭŎǳƭŀǘŜŘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŀƴŘ ŎƭƛŎƪ ƻƴ ΨǿǊƛǘŜΩ ǘƻ 
ŜƴǘŜǊ ǘƘŜ ŎŀƭŎǳƭŀǘŜŘ ǾŀƭǳŜ ƛƴǘƻ tǊлΦлпΦ  

  

м 

н 

п 

о 
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сΦ /ƭƛŎƪ ƻƴ άtŀǊŀƳŜǘŜǊ [ƛǎǘέ ǘƻ ŜƴǘŜǊ ǇŀǊŀƳŜǘŜǊǎ ƳŀƴŀƎŜƳŜƴǘ ǘƻ ŎƘŜŎƪ ƻǊ ƳƻŘƛŦȅ tǊлΦлпΦ ¢ƘŜƴΣ 
ŎƭƛŎƪ ƻƴ ά{ŀǾŜέ ǘƻ ǎŀǾŜ ǇŀǊŀƳŜǘŜǊǎ ǘƻ ŘǊƛǾŜǊΦ  

 
 
tƭŜŀǎŜ ǘŀƪŜ ƴƻǘŜΥ 
1. Trial run velocity and distance should be optimal to prevent any axis from bumping into 
objects. 

2. It is recommended to move only in 1 direction for vertically mounted axis. Take precaution 
before moving the axis.  

3. For applications with higher frictional drag, please set a minimal travel distance.  

 

sĖʴːʴʸ 

`ÀÿÙ MĀÙĖġíÀ ĖÀġíĆ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʶʴʴʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ ʶʹʴ MĀÓÙĳ ʶʴʴʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
 
 
 
 

 
sĖʴːʴʸ̠˜ úĆÀÓ íĀÙĖġíÀ˖ÿĆġĆĖ ĖĆġÀġíĆĀÀú íĀÙĖġíÀ˝̞ʵʴʴ ̧
`ĆġíÎÙˊ 
zÙġ íĀÙĖġíÀ ĖÀġíĆ ÀÎÎĆĖÓíĀç ġĆ ÀÎġĥÀú úĆÀÓ íĀÙĖġíÀː µëÙĀ ÌĆġë ÀĖÙ ĥĀíæĆĖÿˋ ÀÎġĥÀú ÿĆġĆĖ ıÙúĆÎíġĴ
úĆĆē ĖÙĚēĆĀĚíıÙĀÙĚĚ ÀĀÓ çÀíĀ ĚÙġġíĀçĚ Ĳíúú ÌÙ ÎĆĀĚíĚġÙĀġː Mæ íĀÙĖġíÀ ĖÀġíĆ íĚ çĖÙÀġÙĖ ġëÀĀ ÀÎġĥÀú
ıÀúĥÙˋ ıÙúĆÎíġĴ úĆĆē çÀíĀ ĚÙġġíĀçĚ Ĳíúú ÌÙ ëíçëÙĖ ÀĀÓ ıíÎÙ ıÙĖĚÀː 
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ʺː ĥ̫ġĆ çÀíĀ ÀÓöĥĚġÿÙĀġ 

¢ëíĚ æĥĀÎġíĆĀ Ĳíúú ÿÙÀĚĥĖÙ ĖÙÀú ġíÿÙ ÿÙÎëÀĀíÎÀú ēĖĆēÙĖġíÙĚ ÀĀÓ ĚÙġ çÀíĀ ıÀúĥÙĚ íĀ
ÀÎÎĆĖÓÀĀÎÙ ġĆ ÿÙÎëÀĀíÎÀú ĚġíææĀÙĚĚː -ÀĀ ÌÙ ĥĚÙÓ íĀ ÀĀĴ ÎĆĀġĖĆú ÿĆÓÙ 

ConditionsġĆ íÿēúÙÿÙĀġ 

-ĆĀġĖĆú

ÿĆÓÙ 

súÙÀĚÙ ĖÙæÙĖ ġĆ sĖʴːʴʶ æĆĖ ÓÙġÀíúÙÓ ÙĳēúÀĀÀġíĆĀĚː ĥġĆ çÀíĀ ÀÓöĥĚġÿÙĀġ

íĚ ÓíææÙĖÙĀġ æĆĖ ÙÀÎë ÎĆĀġĖĆú ÿĆÓÙː 

fġëÙĖ 

zÙĖıĆה ÓĖíıÙĖ ĀÙÙÓĚ ġĆ ÌÙ ÙĀÀÌúÙÓ 

zÙġ ĥē íĀēĥġ ĚíçĀÀúĚ ĚĥÎë ÀĚ ÓÙıíÀġíĆĀ ÎĆĥĀġÙĖ ÎúÙÀĖíĀç ÀĀÓ

ÎĆÿÿÀĀÓ íĀēĥġ˕ ¢ĆĖĕĥÙ úíÿíġ ÀĀÓ ĆġëÙĖ ÿĆġíĆĀ ÎĆĀġĖĆú ēÀĖÀÿÙġÙĖĚ ġĆ
ÙĀÀÌúÙ ÿĆġĆĖ ġĆ ÿĆıÙ ĀĆĖÿÀúúĴ ĲíġëĆĥġ ĆÌĚġÀÎúÙĚː 

 

¦ĀÓÙĖ ÎÙĖġÀíĀ ÎĆĀÓíġíĆĀĚˋ ÙĳġÙĖĀÀú æÀÎġĆĖĚ ÿíçëġ ÀææÙÎġ ÀĥġĆÿÀġíÎ çÀíĀ ÀÓöĥĚġÿÙĀġ

æĥĀÎġíĆĀĚː Mæ ġëÙ ÎĆĀÓíġíĆĀĚ ÀĚ úíĚġÙÓ ÙĳíĚġ ĆĖ ĥĀæÀıĆĖÀÌúÙˋ ēúÙÀĚÙ ÓíĚÀÌúÙ ġëÙ ÀĥġĆÿÀġíÎ

çÀíĀ ÀÓöĥĚġÿÙĀġ æĥĀÎġíĆĀː 

 

ææÙÎġíĀç ÎĆĀÓíġíĆĀĚ 

ZĆÀÓ íĀÙĖġíÀ 
Mæה íĀÙĖġíÀ íĚ úÙĚĚ ġëÀĀ ʷ ġíÿÙĚ ĆĖ ĆıÙĖ ʶʴ ġíÿÙĚ Ćæ ĖĆġĆĖ íĀÙĖġíÀː 

ëÀĀçÙĚ-ה íĀ úĆÀÓ íĀÙĖġíÀ 

ZĆÀÓ 
²ÙĖĴה úĆĲ ÿÙÎëÀĀíÎÀú ĚġíææĀÙĚĚ 

Mæה çÙÀĖ ÌÀÎ÷úÀĚë íĚ À ĀĆĀúlíĀÙÀĖ ēĖĆēÙĖġĴ 

_ĆġíĆĀ 

²ÙúĆÎíġĴה úÙĚĚ ġëÀĀ ʵʴʴĖ˖ÿíĀ ĆĖ ÎĆĀġíĀĥĆĥĚúĴ íĀ úĆĲ ıÙúĆÎíġĴ ÿĆÓÙ 

ה ÎÎl̟ÓÙÎÙúÙĖÀġíĆĀ ġĆ ʶʴʴʴĖ˖ÿíĀ ĲíġëíĀ ʵĚːȂ  

ה ÎÎl̟ÓÙÎÙúÙĖÀġíĆĀ ġĆĖĕĥÙ úĆĲÙĖ ġëÀĀ ÙÎÎÙĀġĖíÎ úĆÀÓˋæĖíÎġíĆĀÀú ġĆĖĕĥÙː 

²ÙúĆÎíġĴ ̢ ʵʴʴĖ˖ÿíĀˋ ÀÎÎˡ̟ ÓÙÎÙúÙĖÀġíĆĀ ġĆ ʶʴʴʴĖ˖ÿíĀ ĲíġëíĀ ʵĚ Ìĥġ ĀĆġ

úĆĀçÙĖ ġëÀĀ ʹʴÿĚ 

¢Ć ÙĀÀÌúÙ ÀĥġĆÿÀġíÎ çÀíĀ ÀÓöĥĚġÿÙĀġˊ 

1. 2íĚÀÌúÙ ġëÙ ĚÙĖıĆ ÓĖíıÙĖː 

2. zÙġ sĖʴːʴʶ ̠ ʴĳʴʵ˖ʴĳʵʵ ĆĖ ʴĳʴʶ˖ʴĳʵʶː ¢ëÙĀˋ ĚÙġ sĖʴːʴʷ 

3. zÙĖıĆ ÙĀÀÌúÙÓː vĥĀ ÿĆġíĆĀ ÀĚ ĀĆĖÿÀú ġĆ ĚġÀĖġ ÿÙÀĚĥĖíĀç úĆÀÓ ēĖĆēÙĖġíÙĚː

vÙúÀġÙÓ ēÀĖÀÿÙġÙĖĚ Ĳíúú ÌÙ ÀĥġĆÿÀġíÎÀúúĴ ĚÙġː 

4. MĀÎĖÙÀĚÙ ÿĆġĆĖ ĖÙĚēĆĀĚíıÙĀÙĚĚ ÌĴ íĀÎĖÙÀĚíĀç sĖʴːʴʷː súÙÀĚÙ ÎëÙÎ÷ íæ ġëÙĖÙ íĚ

ÀĀĴ ıíÌĖÀġíĆĀ ÌÙæĆĖÙ ĚÙġġíĀç sĖʴːʴʷ ġĆ ÿÀĳː ıÀúĥÙː 

5. zÀıÙ ġëÙ ēÀĖÀÿÙġÙĖĚː 

súÙÀĚÙ ġÀ÷Ù ĀĆġÙˊ 

slúÙÀĚÙ ĚġĆē ġëÙ ÿĆġĆĖ ÌÙæĆĖÙ ÿĆÓíæĴíĀç ÀĀĴ ēÀĖÀÿÙġÙĖː sĖʴːʴʶ ĆĀúĴ ġÀ÷ÙĚ ÙææÙÎġ ÀæġÙĖ

ĚÀıíĀç ÿĆÓíæíÙÓ ēÀĖÀÿÙġÙĖ ıÀúĥÙĚ íĀġĆ 88svf_ ÀĀÓ ĖÙĚġÀĖġíĀç ġëÙ ÓĖíıÙĖː 

ˡ æġÙĖ ÙĀÀÌúíĀç ġëÙ ĚÙĖıĆ ÓĖíıÙĖ æĆĖ ġëÙ æíĖĚġ ġíÿÙ ĆĖ ĲëÙĀ íĀÎĖÙÀĚíĀç sĖʴːʴʷˋ
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ÿÙÎëÀĀíÎÀú ĀĆíĚÙ ĆĖ ıíÌĖÀġíĆĀ ÿíçëġ ĆÎÎĥĖ æĆĖ ġëÙ æíĖĚġ ĖĥĀˋ íġ íĚ ĀĆĖÿÀúː Mæ íġ ēÙĖĚíĚġĚˋ

ēúÙÀĚÙ ĚÙġ sĖʴːʴʷ ġĆ úĆĲÙĖ ıÀúĥÙː 

 

sÀĖÀÿÙġÙĖĚ ġëÀġ ÎëÀĀçÙ íĀ ÀÎÎĆĖÓÀĀÎÙ ġĆ ĖÙÀú ġíÿÙ çÀíĀ ÀÓöĥĚġÿÙĀġ 

`Ćː sÀĖÀÿÙġÙĖĚ ZÀÌÙú vÙÿÀĖ÷Ě 

 ɻ sĖʵːʴʴ ʵĚġēĆĚíġíĆĀ úĆĆē çÀíĀ 

µëÙĀ ĚġíææĀÙĚĚĚÙġġíĀç íĚ ıÀúíÓˋ

ēÀĖÀÿÙġÙĖĚ Ĳíúú ÌÙ ĥēÓÀġÙÓ ġĆ

ÿÀġÎë ĚġíææĀÙĚĚ ıÀúĥÙ 

 ʁ sĖʵːʴʵ ʵĚġıÙúĆÎíġĴ úĆĆē çÀíĀ 

 ̫ sĖʵːʴʶ ʵĚġıÙúĆÎíġĴ íĀġÙçĖÀú ġíÿÙ

ÎĆĀĚġÀĀġ 

 y sĖʵːʴʷ ʵĚġıÙúĆÎíġĴ ÓÙġÙÎġíĆĀ æíúġÙĖ 

 ́ sĖʵːʴʸ ʵĚġġĆĖĕĥÙ æíúġÙĖ 

 ̋ sĖʵːʴʹ ʶĀÓēĆĚíġíĆĀ úĆĆē çÀíĀ 

 ̒ sĖʵːʴʺ ʶĀÓıÙúĆÎíġĴ úĆĆē çÀíĀ 

 ̓ sĖʵːʴʻ ʶĀÓıÙúĆÎíġĴ íĀġÙçĖÀú ġíÿÙ

ÎĆĀĚġÀĀġ 

 ̔ sĖʵːʴʼ ʶĀÓ ıÙúĆÎíġĴ ÓÙġÙÎġíĆĀ

æíúġÙĖ 

ʵ ɹ sĖʵːʴʽ ʶĀÓġĆĖĕĥÙ æíúġÙĖ 

Mæ ÀĥġĆ çÀíĀ ÀÓöĥĚġÿÙĀġ íĚ ıÀúíÓˋ ġëÙ ēÀĖÀÿÙġÙĖĚ úíĚġÙÓ ÀÌĆıÙ ÎÀĀġ˫ ÌÙ ÿÀĀĥÀúúĴ ÿĆÓíæíÙÓː

fĀúĴ ĲëÙĀsĖʴːʴʶ ̠ ʴĳʴʴ ĆĖ ʴĳʵʴˋ ÎÀĀ ġëÙ çÀíĀ ĖÙúÀġÙÓ ēÀĖÀÿÙġÙĖĚ ÌÙ ÿĆÓíæíÙÓ ÿÀĀĥÀúúĴː 

 

GÀíĀ ĖÙúÀġÙÓ ēÀĖÀÿÙġÙĖĚ ġëÀġ ÓĆĀġ˫ ÎëÀĀçÙ Ĳíġë ġëÙ ĖÙÀú ġíÿÙ çÀíĀ ÀÓöĥĚġÿÙĀġ 

`Ćː sÀĖÀÿÙġÙĖ ZÀÌÙú 

 ɻ sĖʵːʵʴ ²ÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ çÀíĀ ÎĆĀĚġÀĀġ 

 ʁ sĖʵːʵʵ ²ÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓæíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ 

 ̫ sĖʵːʵʶ ¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ çÀíĀ 

 y sĖʵːʵʷ ¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ 

 ́ sĖʵːʵʹ sĆĚíġíĆĀ ÎĆĀġĖĆú çÀíĀ ĚĲíġÎëíĀç ÿĆÓÙ 

 ̋ sĖʵːʵʻ sĆĚíġíĆĀ ÎĆĀġĖĆú ĚĲíġÎëíĀç úÙıÙú 

 ̒ sĖʵːʵʼ sĆĚíġíĆĀ ÎĆĀġĖĆú ĚĲíġÎëíĀç ëĴĚġÙĖÙĚíĚ 

ʵ ̓ sĖʵːʵʽ sĆĚíġíĆĀ çÀíĀ ĚĲíġÎëíĀç ġíÿÙ 

sĖʴːʴʶ 

`ÀÿÙ 
vÙÀú ġíÿÙ ĥġĆ GÀíĀ

ÓöĥĚġíĀç 
²ÀúíÓ_ĆÓÙ       F 

vÀĀçÙ 
ʴĳʴ̤ʴĳEE

E 
¦Āíġ  ˞ 2ÙæÀĥúġ ʴĳʴʴʵ MĀÓÙĳ ʶʴʴʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

zÙġ ĥē ġëÙ ÿĆÓÙ Ćæ ġëÙ ĖÙÀú ġíÿÙ ÀĥġĆ çÀíĀ ÀÓöĥĚġíĀçː 
2ÀġÀ
ÌíġĚ 

-ÀġÙçĆĖĴ zÙġġíĀçĚ ēēúíÎÀġíĆĀ 

ʴĳʴʴ˗ 
_ĆġíĆĀ
ĚÙġġíĀç
ÿĆÓÙ 

¦ĚÙÓ ġĆ ĚÙġ ÿĆġíĆĀ ĚÙġġíĀç ÿĆÓÙˋ ĲëíÎë ÎÀĀ ÌÙ ĚÙúÙÎġÙÓ ÀÎÎĆĖÓíĀç ġĆ ġëÙ
ÿĆġíĆĀ ÎëÀĖÀÎġÙĖíĚġíÎĚ ĆĖ ĚÙġġíĀç ĖÙĕĥíĖÙÿÙĀġĚː GÙĀÙĖÀúúĴˋ íġ íĚ
ĖÙÎĆÿÿÙĀÓÙÓ ġĆ ĚÙúÙÎġ ÿĆÓÙ ʵ Ĳíġë çĆĆÓ çÙĀÙĖÀúíġĴ ĲëÙĀ ġëÙĖÙ íĚ ĀĆ
ĚēÙÎíÀú ĖÙĕĥíĖÙÿÙĀġˋ ÿĆÓÙ ʶ ĲëÙĀ ĖÀēíÓ ēĆĚíġíĆĀíĀç íĚ ĀÙÙÓÙÓ Mæ ÿĆÓÙ ʵ
ÀĀÓ ÿĆÓÙ ʶ ÎÀĀĀĆġ ÿÙÙġ ġëÙ ĖÙĕĥíĖÙÿÙĀġĚˋ ēúÙÀĚÙ ÎëĆĆĚÙ ÿĆÓÙ ʴː 
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ʴˊ_ÀĀĥÀú 
sĖʴːʴʷ íĀıÀúíÓː GÀíĀ ıÀúĥÙÿĥĚġ ÌÙ ÀÓöĥĚġÙÓ ÿÀĀĥÀúúĴ
ÀĀÓ ÀÎÎĆĖÓíĀçúĴː 

ʵˊzġÀĀÓÀĖÓ 

sĖʴːʴʷ ıÀúíÓː uĥíÎ÷ çÀíĀ ÀÓöĥĚġíĀç ÎÀĀ ÌÙ ÀÎëíÙıÙÓ ÌĴ
ÎëÀĀçíĀç sĖʴːʴʷ ĚġíææĀÙĚĚ ıÀúĥÙː GÀíĀ ĚĲíġÎëíĀç íĚ ĀĆġ
ĥĚÙÓ íĀ ġëíĚ ÿĆÓÙˋ ĚĥíġÀÌúÙ æĆĖ ÀēēúíÎÀġíĆĀĚ Ĳíġë
ĖÙĕĥíĖÙÿÙĀġĚ æĆĖ ĚġÀÌíúíġĴː 

ʶˊsĆĚíġíĆĀíĀç 

sĖʴːʴʷ ıÀúíÓː uĥíÎ÷ çÀíĀ ÀÓöĥĚġíĀç ÎÀĀ ÌÙ ÀÎëíÙıÙÓÌĴ
ÎëÀĀçíĀç sĖʴːʴʷ ĚġíææĀÙĚĚ ıÀúĥÙː ¢ëíĚ ÿĆÓÙ íĚ ĚĥíġÀÌúÙ
æĆĖ ÀēēúíÎÀġíĆĀĚ ĖÙĕĥíĖíĀç ĕĥíÎ÷ ēĆĚíġíĆĀíĀçː `Ćġ
ĖÙÎĆÿÿÙĀÓÙÓ æĆĖ úĆÀÓ ÿĆĥĀġÙÓ ıÙĖġíÎÀú ġĆ çĖĆĥĀÓˋ ĆĖ
ēúÙÀĚÙ ÎĆÿēÙĀĚÀġÙ æĆĖ ġëÙ úĆÀÓ ĥĚíĀç sĖʺːʴʻ 

ʴĳʴ˗ʴ 
ZĆÀÓ ġĴēÙ
ĚÙġġíĀç 

¦ĚÙÓ ġĆ ĚÙúÙÎġ ġëÙ úĆÀÓġĴēÙˋ ÎëĆĆĚÙ ÀÎÎĆĖÓíĀç ġĆ úĆÀÓílĀÙĖġíÀ ĖÀġíĆ ÀĀÓ
ÿÙÎëÀĀíÎÀú ĚġĖĥÎġĥĖÙː 

ʴˊ víçíÓ
ĚġĖĥÎġĥĖÙ 

¢ëíĚ ÿĆÓÙ ēĖíĆĖíġíĸÙĚ ĚĴĚġÙÿ ĖÙĚēĆĀĚíıÙĀÙĚĚː ¦ĚÙ ġëíĚ
ÿĆÓÙ ĲëÙĀ ġëÙĖÙ íĚ À ĖÙúÀġíıÙúĴ ĖíçíÓ ĚġĖĥÎġĥĖÙ Ĳíġë úĆĲ
úĆÀÓ íĀÙĖġíÀː ¢ĴēíÎÀú ÀēēúíÎÀġíĆĀ íĀÎúĥÓíĀç ÓíĖÙÎġúĴ
ÎĆĀĀÙÎġÙÓ ëíçëēlĖÙÎíĚíĆĀ çÙÀĖÌĆĳˋ úÙÀÓ ĚÎĖÙĲˋ çÙÀĖĚˋ
ÙġÎː 

ʵˊKíçë íĀÙĖġíÀ 

EĆĖ ÀēēúíÎÀġíĆĀĚ Ĳíġë ëíçëÙĖ úĆÀÓ íĀÙĖġíÀ ˜ʵʴ ġíÿÙĚ ĆĖ
ÀÌĆıÙ˝ˋ çÀíĀ ĚÙġġíĀçĚ ġÀ÷Ù íĀġĆ ÀÎÎĆĥĀġ ÌĆġë ÿÀÎëíĀÙ
ĚġÀÌíúíġĴ ÀĀÓ ĖÙĚēĆĀĚíıÙĀÙĚĚː `Ćġ ĖÙÎĆÿÿÙĀÓÙÓ ġĆ ĚÙġ
ĚġíææĀÙĚĚ ÀÌĆıÙ ʵʹæĆĖ ëíçë úĆÀÓ íĀÙĖġíÀː 

ʶˊ EúÙĳíÌúÙ
ĚġĖĥÎġĥĖÙ 

¢ëíĚ ÿĆÓÙ ēĖíĆĖíġíĸÙĚ ĚĴĚġÙÿ ĚġÀÌíúíġĴː ¦ĚÙ ġëíĚ ÿĆÓÙ
ĲëÙĀ ġëÙĖÙ íĚ úĆĲ ĖíçíÓíġĴ ĚġĖĥÎġĥĖÙ Ĳíġë ëíçë úĆÀÓ
íĀÙĖġíÀː ¢ĴēíÎÀú ÀēēúíÎÀġíĆĀĚ íĀÎúĥÓÙÓ ÌÙúġĚ ÀĀÓ ÎëÀíĀĚː 

ʴĳ˗ʴʴ ĖÙĚÙĖıÙÓ 

 

 

 

¢ëÙ ĚÙġġíĀç ġĴēÙÎĆÿÌíĀÀġíĆĀ íĚ À ëÙĳÀÓÙÎíÿÀú ĚġÀĀÓÀĖÓˋ ÀĚ æĆúúĆĲĚˊ 

zÙġġíĀç ġĴēÙ

ÎĆÿÌíĀÀġíĆĀ 

ēēúíÎÀġíĆĀ ġĴēÙ 

ʴ¶ʴʴʴ víçíÓ ĚġĖĥÎġĥĖÙ _ÀĀĥÀú 

ʴ¶ʴʴʵ víçíÓ ĚġĖĥÎġĥĖÙ ̝zġÀĀÓÀĖÓ 

ʴ¶ʴʴʶ víçíÓ ĚġĖĥÎġĥĖÙ ̝sĆĚíġíĆĀíĀç 

ʴ¶ʴʵʴ Kíçë íĀÙĖġíÀ ̝ _ÀĀĥÀú 

ʴ¶ʴʵʵ Kíçë íĀÙĖġíÀ ̝ zġÀĀÓÀĖÓ 

ʴ¶ʴʵʶ Kíçë íĀÙĖġíÀ ̝ sĆĚíġíĆĀíĀç 

ʴ¶ʴʶʴ EúÙĳíÌúÙ ĚġĖĥÎġĥĖÙ ̝ _ÀĀĥÀú 

ʴ¶ʴʶʵ EúÙĳíÌúÙ ĚġĖĥÎġĥĖÙ

̝zġÀĀÓÀĖÓ 

ʴ¶ʴʶʶ EúÙĳíÌúÙ ĚġĖĥÎġĥĖÙ

̝sĆĚíġíĆĀíĀç 
 

sĖʴːʴʷ 
`ÀÿÙ 

vÙÀú ġíÿÙ ÀĥġĆ ĚġíææĀÙĚĚ

ÀÓöĥĚġíĀç 
_ĆÓÙ       F 

vÀĀçÙ ʹʴ ̤ ʼʵ ¦Āíġ  ˞ 2ÙæÀĥúġ ʻ ɹ MĀÓÙĳ ʶʴʴʷë 
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ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

 

 

 

 

²ÀúíÓ ĲëÙĀ sĖʴːʴʷ ̠ ʵˋʶ 

Low

High

Mechanical stiffness

Servo gain

Responsiveness

81.80ŀŀŀŀŀŀŀŀŀŀŀ70.69.68ŀŀŀŀŀŀŀŀŀŀ51.50

High

High

Low

Low

 

ZĆĲÙĖ ıÀúĥÙĚ ÙĀĚĥĖÙ ÌÙġġÙĖ ĚĴĚġÙÿ ĖÙĚēĆĀĚíıÙĀÙĚĚ ÀĀÓ ÿÙÎëÀĀíÎÀú ĚġíææĀÙĚĚ Ìĥġ ÿÀÎëíĀÙ
ıíÌĖÀġíĆĀ ÿíçëġ ĆÎÎĥĖˋ ēúÙÀĚÙ ĚÙġ ÀÎÎĆĖÓíĀçúĴː 

 

ʺː_yÀĀĥÀú çÀíĀ ÀÓöĥĚġÿÙĀġ 

2ĥÙ ġĆúíÿíġÀġíĆĀ Ćæ úĆÀÓ ÎĆĀÓíġíĆĀĚˋ ÀĥġĆÿÀġíÎ çÀíĀ ÀÓöĥĚġÿÙĀġ ÿíçëġ ĀĆġ ÀÎëíÙıÙ

ÙĳēÙÎġÙÓ ēÙĖæĆĖÿÀĀÎÙː -ĆĀġĖĆú ÎÀĀ ÌÙ íÿēĖĆıÙÓ ġëĖĆĥçë ÿÀĀĥÀú çÀíĀ ÀÓöĥĚġÿÙĀġ 

¢ëÙ ĚÙĖıĆ ĚĴĚġÙÿ íĚ ÿÀÓÙ ĥē Ćæ ʷ ÎĆĀġĖĆú úĆĆēĚː EĖĆÿ ĆĥġÙĖ ġĆ íĀĀÙĖˊ ēĆĚíġíĆĀ úĆĆēˋ

ıÙúĆÎíġĴ úĆĆēˋ ÎĥĖĖÙĀġ úĆĆē ÀĚ ĚëĆĲĀ íĀ ġëÙ ÓíÀçĖÀÿ ÌÙúĆĲː 

Position 
control

Velocity 
control

Velocity 
feedforward

Torque 
feedforward

Current 
control

Motor

Encoder
Position 
feedback

Current 
feedback

Command 
input

Command 
filter

+

-

+

-

++

-

Velocity 
feedback

-

 
MĀĀÙĖ ÎĆĀġĖĆú úĆĆē ÓÙÿÀĀÓĚ ëíçëÙĖ ĖÙĚēĆĀĚíıÙĀÙĚĚː MĀ ĆĖÓÙĖ ġĆ ÀıĆíÓ ĚĴĚġÙÿ íĀĚġÀÌíúíġĴˋ

ēúÙÀĚÙ ġĥĀÙ íĀ ÀÎÎĆĖÓÀĀÎÙ ġĆ ġëíĚ ēĖíĀÎíēúÙː -ĥĖĖÙĀġ úĆĆē çÀíĀ ĥĚĥÀúúĴ ĚÀġíĚæíÙĚ ġëÙ

ĖÙĚēĆĀĚíıÙĀÙĚĚÓÙÿÀĀÓ ĲíġëĆĥġ ġĥĀíĀçː µëÙĀ çÀíĀ ÀÓöĥĚġÿÙĀġ íĚ ÓĆĀÙ ĥĀÓÙĖ ēĆĚíġíĆĀ

ÎĆĀġĖĆú ÿĆÓÙˋ íĀ ĆĖÓÙĖ ġĆ ÷ÙÙē ġëÙ ĚĴĚġÙÿ ĚġÀÌíúÙˋ ēĆĚíġíĆĀ ÀĀÓ ıÙúĆÎíġĴ úĆĆē çÀíĀ ëÀıÙ ġĆ

ÌÙ íĀÎĖÙÀĚÙÓ Àġ ġëÙ ĚÀÿÙ ġíÿÙ ġĆ ÿÀ÷Ù ĚĥĖÙ ġëÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ġëÙ ēĆĚíġíĆĀ úĆĆē íĚ

úĆĲÙĖ ġëÀĀıÙúĆÎíġĴ úĆĆēː 
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zġÙēĚ ġĆ ġĥĀíĀç ˜sĆĚíġíĆĀ ÀĀÓ ıÙúĆÎíġĴ ÎĆĀġĖĆú˝ 

EĆĖ ĚÙĖıĆ çÀíĀˋ íæ ÀĀĴ ĆĀÙ Ćæ ġëÙ ēÀĖÀÿÙġÙĖĚ íĚ ÎëÀĀçÙÓˋ ēúÙÀĚÙ ÿĆÓíæĴ ĆġëÙĖ çÀíĀ

ĖÙúÀġÙÓ ēÀĖÀÿÙġÙĖĚ ÀÎÎĆĖÓíĀçúĴː _À÷Ù ĚĥĖÙ ġĆ ġëÙ ÎëÀĀçÙ Àġ ÀĖĆĥĀÓ ʹ̧ ÀĀÓ æĆúúĆĲ ġëÙ

ĖĥúÙĚ ÀĚ ÌÙúĆĲː 

 

1) MĀÎĖÙÀĚÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ 

a) vÙÓĥÎÙ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ æíúġÙĖ ġíÿÙ 

b) MĀÎĖÙÀĚÙ ıÙúĆÎíġĴ úĆĆē çÀíĀ 

c) 2ÙÎĖÙÀĚÙ ıÙúĆÎíġĴ úĆĆē íĀġÙçĖÀú ġíÿÙ 

d) MĀÎĖÙÀĚÙ ēĆĚíġíĆĀ úĆĆē çÀíĀ 

2) 2ÙÎĖÙÀĚÙ ĖÙĚēĆĀĚíıÙĀÙĚĚˋ ēĖÙıÙĀġ ıíÌĖÀġíĆĀ ÀĀÓ ĆıÙĖ ĚëĆĆġ 

a) vÙÓĥÎÙ ēĆĚíġíĆĀ úĆĆē çÀíĀ 

b) MĀÎĖÙÀĚÙ ıÙúĆÎíġĴúĆĆē íĀġÙçĖÀú ġíÿÙ 

c) vÙÓĥÎÙ ıÙúĆÎíġĴ úĆĆē çÀíĀ 

d) MĀÎĖÙÀĚÙ ġĆĖĕĥÙ æíúġÙĖ ġíÿÙ 

sĖʵːʴʴ 

`ÀÿÙ ʵĚġēĆĚíġíĆĀ úĆĆē çÀíĀ _ĆÓÙ PP   HM 
CS

P 
  

vÀĀçÙ 
ʴ̤ʷʴʴʴ

 ɹ
¦Āíġ ʴːʵ˖Ě 2ÙæÀĥúġ ʷʶʴ MĀÓÙĳ ʶʵʴʴë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

 

KíçëÙĖ ēĆĚíġíĆĀ úĆĆē çÀíĀ ıÀúĥÙ íÿēĖĆıÙĚ ġëÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ġëÙ ĚÙĖıĆ ÓĖíıÙĖ ÀĀÓ úÙĚĚÙĀĚ

ġëÙ ēĆĚíġíĆĀíĀç ġíÿÙː 

sĆĚíġíĆĀ úĆĆē çÀíĀ ıÀúĥÙ ĚëĆĥúÓĀġ˫ ÙĳÎÙÙÓ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ġëÙ ÿÙÎëÀĀíÎÀú ĚĴĚġÙÿ ÀĀÓ ġÀ÷Ù íĀ

ÎĆĀĚíÓÙĖÀġíĆĀ ıÙúĆÎíġĴ úĆĆē çÀíĀˋ íæ ĀĆġ íġ ÿíçëġ ÎÀĥĚÙ ıíÌĖÀġíĆĀˋ ÿÙÎëÀĀíÎÀú ĀĆíĚÙ ÀĀÓ ĆıÙĖġĖÀıÙúː 

Ě ıÙúĆÎíġĴ úĆĆē çÀíĀ íĚ ÌÀĚÙÓ ĆĀ ēĆĚíġíĆĀ úĆĆē çÀíĀˋ ēúÙÀĚÙ ĚÙġ ÌĆġë ıÀúĥÙĚ ÀÎÎĆĖÓíĀçúĴː 

vÙÎĆÿÿÙĀÓÙÓ ĖÀĀçÙˊʵːʶŮsĖʵːʴʴ˖sĖʵːʴʵŮʵːʼ 

sĖʵːʴʶ 

`ÀÿÙ 
ʵĚġMĀġÙçĖÀú ¢íÿÙ -ĆĀĚġÀĀġ
Ćæ ²ÙúĆÎíġĴ ZĆĆē _ĆÓÙ       F 

vÀĀçÙ ʵ̤ʵʴʴʴʴ ¦Āíġ ʴːʵÿĚ 2ÙæÀĥúġ ʷʵʴ MĀÓÙĳ ʶʵʴʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
 

Mæ ÀĥġĆ çÀíĀ ÀÓöĥĚġíĀç æĥĀÎġíĆĀ íĚ ĀĆġ ÙĀÀÌúÙÓˋ sĖʵːʴʶ íĚ ÀÎġíıÀġÙÓː 
¢ëÙ úĆĲÙĖ ġëÙ ĚÙġ ıÀúĥÙˋ ġëÙ ÎúĆĚÙĖ ġëÙ úÀç ÙĖĖĆĖ Àġ ĚġĆē ġĆ ʴ Ìĥġ ÿíçëġ ÎÀĥĚÙ ıíÌĖÀġíĆĀː Mæ ġëÙ
ıÀúĥÙ ĚÙġ íĚĆıÙĖúĴ úÀĖçÙˋ ĆıÙĖĚëĆĆġˋ ÓÙúÀĴ Ćæ ēĆĚíġíĆĀíĀç ġíÿÙ ÓĥĖÀġíĆĀ ÀĀÓ úĆĲÙĖÙÓ
ĖÙĚēĆĀĚíıÙĀÙĚĚ ÿíçëġ ĆÎÎĥĖː 
zÙġ ʵʴʴʴʴ ġĆ ÓÙÀÎġíıÀġÙ sĖʵːʴʶː 

vÙÎĆÿÿÙĀÓÙÓ ĖÀĀçÙˊʹʴʴʴʴŮs ʵːʴʵĳs ʵːʴʶŮʵʹʴʴʴʴ 
 
EĆĖ ÙĳÀÿēúÙˊ ²ÙúĆÎíġĴ úĆĆē çÀíĀ sĖʵːʴʵ̠ʹʴʴ˜ʴːʵKĸ˝ˋ ĲëíÎë íĚ ʹʴKĸː MĀġÙçĖÀú ġíÿÙ ÎĆĀĚġÀĀġ Ćæ
ıÙúĆÎíġĴ úĆĆē ĚëĆĥúÓ ÌÙʵʴʴ˜ʴːʵÿĚ˝ŮsĖʵːʴʶŮʷʴʴ˜ʴːʵÿĚ˝ 

sĖʵːʴʸ 

`ÀÿÙ 
ʵĚġ¢ĆĖĕĥÙ EíúġÙĖ ¢íÿÙ

-ĆĀĚġÀĀġ 
_ĆÓÙ       F 

vÀĀçÙ 
ʴ̤ʶʹʴ

 ɹ
¦Āíġ ʴːʴʵÿĚ 2ÙæÀĥúġ ʵʶʺ MĀÓÙĳ ʶʵʴʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 
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¢Ć ĚÙġ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ úĆĲēlÀĚĚ æíúġÙĖˋ ÀÓÓ À æíúġÙĖ ÓÙúÀĴ ġíÿÙ ÎĆĀĚġÀĀġ ġĆ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ ÀĀÓ
æíúġÙĖ Ćĥġ ġëÙ ëíçë æĖÙĕĥÙĀÎíÙĚ íĀ ġëÙ ÎĆÿÿÀĀÓː 
fæġÙĀ ĥĚÙÓ ġĆ ĖÙÓĥÎÙ ĆĖ ÙúíÿíĀÀġÙ ĚĆÿÙ ĀĆíĚÙ ĆĖ ıíÌĖÀġíĆĀ ÓĥĖíĀç ÿĆġĆĖ ĆēÙĖÀġíĆĀˋ Ìĥġ íġĲíúú
ĖÙÓĥÎÙ ġëÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ÎĥĖĖÙĀġ úĆĆēˋ ĖÙĚĥúġíĀç íĀ ĥĀÓÙĖÿíĀíĀç ıÙúĆÎíġĴ úĆĆē ÀĀÓ ēĆĚíġíĆĀ
úĆĆē ÎĆĀġĖĆúː sĖʵːʴʸ ĀÙÙÓĚ ġĆ ÿÀġÎë ıÙúĆÎíġĴ úĆĆē çÀíĀː 
vÙÎĆÿÿÙĀÓÙÓ ĖÀĀçÙˊ ʵˋʴʴʴˋʴʴʴ˖˜ʶʁ̞sĖʵːʴʸ˝ůsĖɻːʴʵ̞y 
 
EĆĖ ÙĳÀÿēúÙˊ ²ÙúĆÎíġĴ úĆĆē çÀíĀ sĖʵːʴʵ̠ʵʼʴ˜ʴːʵKĸ˝ ĲëíÎë íĚ ʵʼKĸː ¢íÿÙ ÎĆĀĚġÀĀġ Ćæ ġĆĖĕĥÙ æíúġÙĖ
ĚëĆĥúÓ ÌÙsĖʵːʴʵŮʶʶʵ˜ʴːʴʵÿĚ˝ 
Mæ ÿÙÎëÀĀíÎÀú ıíÌĖÀġíĆĀ íĚ ÓĥÙ ġĆ ĚÙĖıĆ ÓĖíıÙĖˋ ÀÓöĥĚġíĀç sĖʵːʴʸ ÿíçëġ ÙúíÿíĀÀġÙ ġëÙ ıíÌĖÀġíĆĀː ¢ëÙ
ĚÿÀúúÙĖ ġëÙ ıÀúĥÙˋ ġëÙ ÌÙġġÙĖ ġëÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ìĥġ ÀúĚĆ ĚĥÌöÙÎġÙÓ ġĆ ÿÀÎëíĀÙ ÎĆĀÓíġíĆĀĚː Mæ ġëÙ
ıÀúĥÙ íĚ ġĆĆ úÀĖçÙˋ íġ ÿíçëġ úĆĲÙĖ ġëÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ÎĥĖĖÙĀġ úĆĆēː 
µíġë ëíçëÙĖ sĖʵːʴʵ ıÀúĥÙ ĚÙġġíĀçĚ ÀĀÓ ĀĆ ĖÙĚĆĀÀĀÎÙˋ ĖÙÓĥÎÙ sĖʵːʴʸ ıÀúĥÙ˕ 
µíġë úĆĲÙĖ sĖʵːʴʵ ıÀúĥÙ ĚÙġġíĀçĚˋ íĀÎĖÙÀĚÙsĖʵːʴʸ ıÀúĥÙ ġĆ úĆĲÙĖ ÿĆġĆĖ ĀĆíĚÙː 

 

ʺːʹ GÀíĀ ĚĲíġÎëíĀç 

GÀíĀ ĚĲíġÎëíĀç æĥĀÎġíĆĀ ÎÀĀ ÌÙ ġĖíççÙĖÙÓ íĀġÙĖĀÀúúĴ íĀ ĚÙĖıĆ ÓĖíıÙĖː fĀúĴ ıÀúíÓ ĥĀÓÙĖ

ēĆĚíġíĆĀ ĆĖ ıÙúĆÎíġĴ ÎĆĀġĖĆú ÿĆÓÙː EĆúúĆĲíĀç ÙææÙÎġĚ ÎÀĀ ÌÙ ĖÙÀúíĸÙÓ ÌĴ çÀíĀ ĚĲíġÎëíĀçˊ 

1. zĲíġÎë ġĆ úĆĲÙĖ çÀíĀ ĲëÙĀÿĆġĆĖ ĚġĆēĚ ġĆ ĚĥēēĖÙĚĚ ıíÌĖÀġíĆĀ 

2. zĲíġÎë ġĆ ëíçëÙĖ çÀíĀ ĲëÙĀ ÿĆġĆĖ íĚ ÿĆıíĀç Àġ À úĆĲ ıÙúĆÎíġĴ ġĆ ĚëĆĖġÙĀ ēĆĚíġíĆĀíĀç

ġíÿÙ 

3. zĲíġÎë ġĆ ëíçëÙĖ çÀíĀ ĲëÙĀ ÿĆġĆĖ íĚ ÿĆıíĀç Àġ À ëíçë ıÙúĆÎíġĴ ġĆ íÿēĖĆıÙ ÎĆÿÿÀĀÓ

æĆúúĆĲíĀç ÌÙëÀıíĆĖː 

 

 

 

 

2íÀçĖÀÿ ÌÙúĆĲ ĚëĆĲĚ çÀíĀĚĲíġÎëíĀç ĲëÙĀ ÿĆġĆĖ ĚġĆēĚː 

Command 
velocity

Stop 
( Servo enabled)

Low Gain
1st  Gain

Driver

High gain
2nd gain

TimeMotion

Status

Gain

Pr1. 19 set time

Low Gain
1st  Gain

Stop 
( Servo enabled)

 

 

ʵĚġçÀíĀ ˜sĖʵːʴʴslĖʵːʴʸ˝ ÀĀÓ ʶĀÓçÀíĀ ˜sĖʵːʴʹslĖʵːʴʽ˝ ĚĲíġÎëíĀç ÎÀĀ ÌÙ ĖÙÀúíĸÙÓ ġëĖĆĥçë
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ÿÀĀĥÀú ÀĀÓ ēĆĚíġíĆĀíĀç ÿĆÓÙː zĲíġÎëíĀç ÎĆĀÓíġíĆĀ íĚ ĚÙġ ġëĖĆĥçë sĖʵːʵʹː GÀíĀ ĚĲíġÎëíĀç íĚ

íĀıÀúíÓ ĥĀÓÙĖĚġÀĀÓÀĖÓ ÿĆÓÙː 

 

Start

Gain 
switching

Set Pr 0. 02
Pr0. 02 ͠ Standard mode

Pr0. 02 ͠ Manual/ 
Positioning mode

Set Pr 1. 15

1st  gain

Pr1. 15=0 Pr1. 15=1

Set 
Pr1. 17~Pr1. 19

PA1. 15=3/ 5/ 6/ 9/ 10

2nd gain

End

Switch gain accordingly

 
 

vÙúÀġÙÓ ēÀĖÀÿÙġÙĖĚ ĆĀ çÀíĀ ĚĲíġÎëíĀç 

`Ćː sÀĖÀÿÙġÙĖ ZÀÌÙú vÙÿÀĖ÷Ě 

 ɻ sĖɻːʵʹ 
sĆĚíġíĆĀ ÎĆĀġĖĆú çÀíĀ

ĚĲíġÎëíĀç ÿĆÓÙ 

MĀ ēĆĚíġíĆĀ ÎĆĀġĖĆúˋ ĚÙġ s ʵːʵʹ̠ʷȁ ȁ́

ȁ̋ ȁ̔ʵȂɹ 

MĀ ıÙúĆÎíġĴ ÎĆĀġĖĆúˋ ĚÙġ s ʵːʵʹ̠ʷȁ ȁ́  ̔

 ʁ sĖɻ ːʵʻ sĆĚíġíĆĀ ÎĆĀġĖĆú úÙıÙú

ĚĲíġÎëíĀç 

súÙÀĚÙ ĚÙġ s ʵːʵʻůs ʵːʵʼ 

 ̫ sĖɻ ːʵʼ 
sĆĚíġíĆĀ ÎĆĀġĖĆú

ëĴĚġÙĖÙĚíĚ ĚĲíġÎëíĀç 

Mæ s ʵːʵʻ̖s ʵːʵʼˋ ÓĖíıÙĖ Ĳíúú ĚÙġ s ʵːʵʻ̗

s ʵːʵʼ 
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 y sĖɻ ːʵʽ sĆĚíġíĆĀ çÀíĀ ġíÿÙ

ĚĲíġÎëíĀç 

 

 

sĖʵːʵʹ 

ZÀÌÙú 
sĆĚíġíĆĀ ÎĆĀġĖĆú çÀíĀ

ĚĲíġÎëíĀç ÿĆÓÙ 
_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʵʵ ¦Āíġ  ˞ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʵʵʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

zÙġ
²ÀúĥÙ 

-ĆĀÓíġíĆĀ GÀíĀ ĚĲíġÎëíĀç ÎĆĀÓíġíĆĀ 

 ɹ ʵĚġçÀíĀ æíĳÙÓ EíĳÙÓ ĆĀ ĥĚíĀç ʵĚġçÀíĀ˜sĖʵːʴʴslĖʵːʴʸ˝ 

 ɻ ʶĀÓçÀíĀ æíĳÙÓ EíĳÙÓ ĆĀ ĥĚíĀç ʶĀÓçÀíĀ ˜sĖʵːʴʹslĖʵːʴʽ˝ 

 ʁ vÙĚÙĖıÙÓ 
 

 

 ̫ Kíçë ĚÙġġĆĖĕĥÙ 

zĲíġÎë ġĆ ʶĀÓçÀíĀ ĲëÙĀ ĚÙġ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ ÀÌĚĆúĥġÙ ıÀúĥÙ
úÀĖçÙĖ ġëÀĀ ˜úÙıÙú ̝ ëĴĚġÙĖÙĚíĚ˝˚̧˛ 
zĲíġÎë ġĆ ʵĚġçÀíĀ ĲëÙĀ ĚÙġ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ ÀÌĚĆúĥġÙ ıÀúĥÙ
ĚÿÀúúÙĖ ġëÀĀ ˜úÙıÙú ̝ ëĴĚġÙĖÙĚíĚ˝˚̧˛ 

 
 
 
 
 
 
 
 
 
 

 y vÙĚÙĖıÙÓ vÙĚÙĖıÙÓ 

 ́ Kíçë ĚÙġ ıÙúĆÎíġĴ 

²ÀúíÓ æĆĖ ēĆĚíġíĆĀ ÀĀÓ ıÙúĆÎíġĴ ÎĆĀġĖĆúː 
zĲíġÎë ġĆ ʶĀÓçÀíĀ ĲëÙĀ ĚÙġ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓ ÀÌĚĆúĥġÙ ıÀúĥÙ
úÀĖçÙĖ ġëÀĀ ˜úÙıÙú ̝ ëĴĚġÙĖÙĚíĚ˝˚Ė˖ÿíĀ˛ 
zĲíġÎë ġĆ ʵĚġçÀíĀ ĲëÙĀ ĚÙġ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓ ÀÌĚĆúĥġÙ ıÀúĥÙ
ĚÿÀúúÙĖ ġëÀĀ ˜úÙıÙúëlĴĚġÙĖÙĚíĚ˝˚Ė˖ÿíĀ˛ 
 
 
 
 
 
 
 
 
 
 
 
 

Set
Torque

Constant 
speed

Deceleration

Hysteresis

Level

1st 2nd 1st 2nd 1st

Acceleration

Set
Velocity

Hysteresis
Level

1st 2nd 1st
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 ̋
ZÀĖçÙ ēĆĚíġíĆĀ
ÓÙıíÀġíĆĀ 

²ÀúíÓ æĆĖ ēĆĚíġíĆĀ ÎĆĀġĖĆúː 
zĲíġÎë ġĆ ʶĀÓçÀíĀ ĲëÙĀ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ÀÌĚĆúĥġÙ ıÀúĥÙ
úÀĖçÙĖ ġëÀĀ ˜úÙıÙú ̝ ëĴĚġÙĖÙĚíĚ˝˚ēĥúĚÙ˛ 
zĲíġÎë ġĆ ʵĚġçÀíĀ ĲëÙĀ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ÀÌĚĆúĥġÙ ıÀúĥÙ
ĚÿÀúúÙĖ ġëÀĀ ˜úÙıÙúëlĴĚġÙĖÙĚíĚ˝˚ēĥúĚÙ˛ 

 

 ̒
sÙĀÓíĀç ēĆĚíġíĆĀ
ÎĆÿÿÀĀÓ 

²ÀúíÓ æĆĖ ēĆĚíġíĆĀ ÎĆĀġĖĆúː 
zĲíġÎë ġĆ ʶĀÓçÀíĀ íæ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓŬ  ɹ
zĲíġÎë ġĆ ʵĚġçÀíĀ íæ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓĖÙÿÀíĀĚ ̠ ʴ
ġëĖĆĥçëĆĥġ ġëÙ ÓĥĖÀġíĆĀ Ćæ ÓÙúÀĴ ġíÿÙː 

 
 
 
 
 
 
 

 ̓
`Ćġ ĴÙġ íĀ
ēĆĚíġíĆĀ 

²ÀúíÓ æĆĖ ēĆĚíġíĆĀ ÎĆĀġĖĆúː 
zĲíġÎë ġĆ ʶĀÓçÀíĀ íæ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ íĚ ĀĆġÎĆÿēúÙġÙÓː 
zĲíġÎë ġĆ ʵĚġçÀíĀ íæ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓĖÙÿÀíĀĚ ĥĀÎĆÿēúÙġÙÓ
ġëĖĆĥçëĆĥġ ġëÙ ÓĥĖÀġíĆĀ Ćæ ÓÙúÀĴ ġíÿÙː 

 
 
 
 
 
 
 
 

 ̔
Kíçë ÀÎġĥÀú
ıÙúĆÎíġĴ 

²ÀúíÓ æĆĖ ēĆĚíġíĆĀ ÎĆĀġĖĆúː 
zĲíġÎë ġĆ ʶĀÓçÀíĀ ĲëÙĀ ÀÎġĥÀú ıÙúĆÎíġĴ ÀÌĚĆúĥġÙ ıÀúĥÙ úÀĖçÙĖ
ġëÀĀ ˜úÙıÙú ̝ ëĴĚġÙĖÙĚíĚ˝˚Ė˖ÿíĀ˛ 
zĲíġÎë ġĆ ʵĚġçÀíĀ ĲëÙĀ ÀÎġĥÀú ıÙúĆÎíġĴ ÀÌĚĆúĥġÙ ıÀúĥÙ
ĖÙÿÀíĀĚ ĚÿÀúúÙĖ ġëĖĆĥçëĆĥġ ġëÙ ÓĥĖÀġíĆĀ Ćæ ÓÙúÀĴ ġíÿÙ ġëÀĀ
˜úÙıÙúëlĴĚġÙĖÙĚíĚ˝˚Ė˖ÿíĀ˛ 
 
 
 
 
 
 
 
 
 

Position

Deviation

Hysteresis
Level

1st 2nd 1st

Set

Velocity

Position
Command

1st 2nd 1st

Position
Command

1st 2nd 1st
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ʵ ɹ

sÙĀÓíĀç ēĆĚíġíĆĀ
ÎĆÿÿÀĀÓ
̝ÀÎġĥÀú ıÙúĆÎíġĴ 

²ÀúíÓ æĆĖ ēĆĚíġíĆĀ ÎĆĀġĖĆúː 
zĲíġÎë ġĆ ʶĀÓçÀíĀ íæ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓŬ  ɹ
zĲíġÎë ġĆ ʵĚġçÀíĀ íæ ēĆĚíġíĆĀÀú ÎĆÿÿÀĀÓ ̠ ʴ ġëĖĆĥçëĆĥġ ġëÙ
ÓĥĖÀġíĆĀ Ćæ ÓÙúÀĴ ġíÿÙ ÀĀÓ ÀÌĚĆúĥġÙ ıÀúĥÙ Ćæ ÀÎġĥÀú ıÙúĆÎíġĴ
ĖÙÿÀíĀĚ ĚÿÀúúÙĖ ġëÀĀ ˜úÙıÙúëlĴĚġÙĖÙĚíĚ˝ ˜Ė˖ÿíĀ˝ 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
EĆĖ ēĆĚíġíĆĀÎĆĀġĖĆú ÿĆÓÙˋ ĚÙġ sĖʵːʵʹ̠ʷˋʹˋʺˋʽˋʵʴ˕ 

EĆĖ ıÙúĆÎíġĴ ÎĆĀġĖĆú ÿĆÓÙˋ ĚÙġ sĖʵːʵʹ̠ʷˋʹˋʽ˕ 

 

ˆˆ ÌĆıÙú˪ÙıÙúÀ˫ĀÓ˪ëĴĚġÙĖÙĚíĚÀ˫ĖÙ íĀ ÎĆĖĖÙĚēĆĀÓÙĀÎÙ ġĆ sĖʵːʵʻsĆĚíġíĆĀ ÎĆĀġĖĆú çÀíĀ ĚĲíġÎëíĀç úÙıÙú

ÀĀÓ sĖʵːʵʼ KĴĚġÙĖÙĚíĚ Àġ ēĆĚíġíĆĀ ÎĆĀġĖĆú ĚĲíġÎëíĀçː 

sĖʵːʵʻ 

ZÀÌÙú 
sĆĚíġíĆĀ ÎĆĀġĖĆú çÀíĀ

ĚĲíġÎëíĀç úÙıÙú 
_ĆÓÙ       E 

vÀĀçÙ 
ʴ̤ʶʴʴʴ

 ɹ
¦Āíġ 

_ĆÓÙ 

ÓÙēÙĀÓÙĀġ 2ÙæÀĥúġ ʹ ɹ MĀÓÙĳ ʶʵʵʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

zÙġ ġëĖÙĚëĆúÓ ıÀúĥÙ æĆĖ çÀíĀ ĚĲíġÎëíĀç ġĆ ĆÎÎĥĖː 
¦Āíġ íĚ ÿĆÓÙ ÓÙēÙĀÓÙĀġː 
zĲíġÎëíĀç
ÎĆĀÓíġíĆĀ 

¦Āíġ 

sĆĚíġíĆĀ 8ĀÎĆÓÙĖēĥúĚÙ
ÎĆĥĀġ 

²ÙúĆÎíġĴ vs_ 

¢ĆĖĕĥÙ  ̧

 

súÙÀĚÙ ĚÙġ úÙıÙúů ëĴĚġÙĖÙĚíĚ 

sĖʵːʵʼ 

ZÀÌÙú 
KĴĚġÙĖÙĚíĚ Àġ ēĆĚíġíĆĀ

ÎĆĀġĖĆú ĚĲíġÎëíĀç 
_ĆÓÙ       E 

vÀĀçÙ 
ʴ̤ʶʴʴʴ

 ɹ
¦Āíġ 

_ĆÓÙ 

ÓÙēÙĀÓÙĀġ 2ÙæÀĥúġ ʷ ̫ MĀÓÙĳ ʶʵʵʼë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

Velocity
Feedback

Hysteresis
Level

1st 2nd 1st

Position
Command

Velocity
Feedback

Hysteresis

Level

1st 2nd 1st

Switch when both 
conditions fulfilled
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¢Ć ÙúíÿíĀÀġÙ ġëÙ íĀĚġÀÌíúíġĴ ĆæçÀíĀ ĚĲíġÎëíĀçː ¦ĚÙÓ íĀ ÎĆÿÌíĀÀġíĆĀ Ĳíġë sĖʵːʵʻ ĥĚíĀç ġëÙ ĚÀÿÙ

ĥĀíġː 

Mæ úÙıÙú̢ ëĴĚġÙĖÙĚíĚˋ ÓĖíıÙ Ĳíúú ĚÙġ íĀġÙĖĀÀúúĴ ëĴĚġÙĖÙĚíĚ ̠ úÙıÙúː 

sĖʵːʵʽ 

ZÀÌÙú 
sĆĚíġíĆĀ çÀíĀ ĚĲíġÎëíĀç

ġíÿÙ 
_ĆÓÙ       E 

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ ʴːʵÿĚ 2ÙæÀĥúġ ʷ ̫ MĀÓÙĳ ʶʵʵʽë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

2ĥĖíĀç ēĆĚíġíĆĀ ÎĆĀġĖĆúˋ ġĆ ÙÀĚÙ ġĆĖĕĥÙ ÎëÀĀçÙĚ ÀĀÓ ıíÌĖÀġíĆĀ ÓĥÙ ġĆ ĖÀēíÓ ÎëÀĀçÙĚ íĀ ēĆĚíġíĆĀ
úĆĆē çÀíĀˋ ĚÙġ ĚĥíġÀÌúÙ sĖʵːʵʽ ıÀúĥÙ 
EĆĖ ÙĳÀÿēúÙˊ ʵĚġ̃ēĖʵːʴʴ˝ ̢ˡ̡ ʶĀÓ ˜sĖʵːʴʹ˝ 

 

 

ʺːʺ EÙÙÓæĆĖĲÀĖÓ çÀíĀ 

MĀ ēĆĚíġíĆĀ ÎĆĀġĖĆúˋ ıÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ íĚ ÎÀúÎĥúÀġÙÓ ÌĴ ÎĆÿēÀĖíĀç ġëÙ ıÙúĆÎíġĴ ÎĆĀġĖĆú

ÎĆÿÿÀĀÓ ÎÀúÎĥúÀġÙÓ íĀġÙĖĀÀúúĴ ÀĀÓ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓ ÎÀúÎĥúÀġÙÓ æĖĆÿ ēĆĚíġíĆĀ æÙÙÓÌÀÎ÷ː

-ĆÿēÀĖíĀç ġĆ ÎĆĀġĖĆú ĆĀúĴ ĥĚíĀç æÙÙÓÌÀÎ÷Ěˋ ġëíĚ Ĳíúú ĖÙÓĥÎÙ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ÀĀÓ

íĀÎĖÙÀĚÙ ĖÙĚēĆĀĚíıÙĀÙĚĚː +ÙĚíÓÙĚˋ ÌĴ ÎĆÿēÀĖíĀç ġëÙ ġĆĖĕĥÙ ĀÙÙÓÙÓ ÓĥĖíĀç ÿĆġíĆĀ æĖĆÿ

ıÙúĆÎíġĴ ÎĆĀġĖĆú ÎĆÿÿÀĀÓ íĀ ÎĆÿēÀĖíĚĆĀ Ĳíġë ıÙúĆÎíġĴ æÙÙÓÌÀÎ÷ˋ ġĆĖĕĥÙ æÙÙÓÌÀÎ÷ ÎÀĀ ÌÙ

ÎÀúÎĥúÀġÙÓ ġĆ íÿēĖĆıÙ ĚĴĚġÙÿ ĖÙĚēĆĀĚíıÙĀÙĚĚː 

 

ʺːʺːʵ²ÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ 

²ÙúĆÎíġĴæÙÙÓæĆĖĲÀĖÓ ÎÀĀ ÌÙ ĥĚÙÓ íĀ ēĆĚíġíĆĀ ÎĆĀġĖĆú ÿĆÓÙː µëÙĀ ġëÙ æĥĀÎġíĆĀ íĚ ÙĀÀÌúÙÓˋ

íġ ÎÀĀ íĀÎĖÙÀĚÙ ıÙúĆÎíġĴ ĖÙĚēĆĀĚíıÙĀÙĚĚˋ ĖÙÓĥÎÙ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ÓĥĖíĀç ÎĆĀĚġÀĀġ

ıÙúĆÎíġĴː 

sĖʵːʵʴ 

ZÀÌÙú 
²ÙúĆÎíġĴ æÙÙÓ æĆĖĲÀĖÓ
çÀíĀ _ĆÓÙ PP   HM 

CS

P 
  

vÀĀçÙ ʴ̤ʵʴʴʴ ¦Āíġ ʴːʵʴ̧ 2ÙæÀĥúġ ʷʴʴ MĀÓÙĳ ʶʵʵʴë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

¦ĚÙÓ æĆĖ ÓÙÎĖÙÀĚíĀç æĆúúĆĲíĀç ÙĖĖĆĖ ÎÀĥĚÙÓ ÌĴ úĆĲ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ıÙúĆÎíġĴ úĆĆēː _íçëġ ÎÀĥĚÙ
ĆıÙĖĚëĆĆġ ĆĖ íĀÎĖÙÀĚÙ íĀ ĀĆíĚÙ íæ ĚÙġ ıÀúĥÙ íĚ ġĆĆ ëíçëː 

sĖʵːʵʵ ZÀÌÙú 
²ÙúĆÎíġĴ æÙÙÓ æĆĖĲÀĖÓ
æíúġÙĖ ġíÿÙÎĆĀĚġÀĀġ _ĆÓÙ PP   HM 

CS

P 
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vÀĀçÙ ʴ̤ʺʸʴʴ ¦Āíġ ʴːʴʵÿĚ 2ÙæÀĥúġ ʹ ɹ MĀÓÙĳ ʶʵʵʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

zÙġ ıÙúĆÎíġĴ æÙÙÓ æĆĖĲÀĖÓ úĆĲ ēÀĚĚ æíúġÙĖ ġĆ ÙúíÿíĀÀġÙ ëíçë ĆĖ ÀÌĀĆĖÿÀú æĖÙĕĥÙĀÎíÙĚ íĀ ıÙúĆÎíġĴ æÙÙÓ
æĆĖĲÀĖÓ ÎĆÿÿÀĀÓː fæġÙĀ ĥĚÙÓ ĲëÙĀ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓĲíġë úĆĲ ĖÙĚĆúĥġíĆĀ ĆĖ ëíçë ÙúÙÎġĖĆĀíÎ çÙÀĖ
ĖÀġíĆĀ ġĆ ĚÿĆĆġëÙĀ ıÙúĆÎíġĴ æÙÙÓ æĆĖĲÀĖÓː 
sĆĚíġíĆĀ ÓÙıíÀġíĆĀ ĥĀÓÙĖ ÎĆĀĚġÀĀġ ıÙúĆÎíġĴ ÎÀĀ ÌÙ úĆĲÙĖÙÓ Ĳíġë ëíçëÙĖ ıÙúĆÎíġĴ æÙÙÓ æĆĖĲÀĖÓ çÀíĀː
súÙÀĚÙ ġĆ ĖÙæÙĖ ġĆ ġëÙ ÙĕĥÀġíĆĀ ÌÙúĆĲː  
 
Position deviation[Uint]=  
 
 

 

ʺːʺːʶ ²ÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ ÀēēúíÎÀġíĆĀ 

zÙġ sĖʵːʵʵ ġĆ ÀĖĆĥĀÓ ʹʴ ˜ʴːʹÿĚ˝ˋ ġëÙĀ ġĥĀÙ sĖʵːʵʴ æĖĆÿ ʴ ġĆ ÌíççÙĖ ıÀúĥÙĚ ĥĀġíú ġëÙ ıÙúĆÎíġĴ

æÙÙÓæĆĖĲÀĖÓ ÀÎëíÙıÙĚ ÌÙġġÙĖ ēÙĖæĆĖÿÀĀÎÙː ¦ĀÓÙĖ ÎĆĀĚġÀĀġ ıÙúĆÎíġĴˋ ġëÙ ēĆĚíġíĆĀ

ÓÙıíÀġíĆĀ íĀ À ÿĆġíĆĀ Ĳíúú ÓÙÎĖÙÀĚÙ ÀĚ ġëÙıÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ çÀíĀ íĀÎĖÙÀĚÙː 

 

zġÙēĚ ġĆ ġĥĀíĀçˊ 

1. MĀÎĖÙÀĚÙ sĖʵːʵʴ ġĆ íĀÎĖÙÀĚÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ìĥġ ıÙúĆÎíġĴ ĆıÙĖĚëĆĆġ ÿíçëġ ĆÎÎĥĖ

ÓĥĖíĀç ÀÎÎˡ̟ ÓÙÎÙúÙĖÀġíĆĀː 

2. +Ĵ ĖÙÓĥÎíĀç sĖʵːʵʵˋ ıÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ ĲĆĥúÓ ÌÙ ÿĆĖÙ ÙææÙÎġíıÙ ÀĀÓ ıíÎÙ ıÙĖĚÀː

sĖʵːʵʴ ÀĀÓsĖʵːʵʵ ĀÙÙÓ ġĆ ÌÙ ġĥĀÙÓ ġĆ À ÌÀúÀĀÎÙː 

3. Mæ ÿÙÎëÀĀíÎÀú ĀĆíĚÙ ÙĳíĚġĚ ĥĀÓÙĖ ĀĆĖÿÀú ĲĆĖ÷íĀç ÎĆĀÓíġíĆĀĚˋ ēúÙÀĚÙ íĀÎĖÙÀĚÙ sĖʵːʵʵ

ĆĖ ĥĚÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ æíúġÙĖ ˜ʵ ġíÿÙ ÓÙúÀĴ˖ EMv ĚÿĆĆġëíĀç æíúġÙĖ˝ 

ʺːʺːʷ ¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ 

sĆĚíġíĆĀ ÎĆĀġĖĆú ÿĆÓÙˊ 

¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓÎÀĀ íĀÎĖÙÀĚÙ ġëÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ġĆĖĕĥÙ ÎĆÿÿÀĀÓˋ ÓÙÎĖÙÀĚÙ

ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ÓĥĖíĀç ÎĆĀĚġÀĀġ ÀÎÎˡ̟ ÓÙÎÙúÙĖÀġíĆĀː 

²ÙúĆÎíġĴ ÎĆĀġĖĆú ÿĆÓÙˊ 

¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ ÎÀĀ íĀÎĖÙÀĚÙ ġëÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ġĆĖĕĥÙ ÎĆÿÿÀĀÓˋ ÓÙÎĖÙÀĚÙ

ıÙúĆÎíġĴ ÓÙıíÀġíĆĀ ÓĥĖíĀç ÎĆĀĚġÀĀġ ıÙúĆÎíġĴː 

sĖʵːʵʶ ZÀÌÙú 
¢ĆĖĕĥÙ æÙÙÓ æĆĖĲÀĖÓ
çÀíĀ _ĆÓÙ PP PV K_ 

CS

P 

CS

V 
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vÀĀçÙ ʴ̤ʵʴʴʴ ¦Āíġ ʴːʵ̧ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʵʵʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

+ÙæĆĖÙ ĥĚíĀç ġĆĖĕĥÙ æÙÙÓ æĆĖĲÀĖÓˋ ēúÙÀĚÙ ĚÙġ ÎĆĖĖÙÎġ íĀÙĖġíÀ ĖÀġíĆː +Ĵ íĀÎĖÙÀĚíĀç ġĆĖĕĥÙ æÙÙÓ
æĆĖĲÀĖÓ çÀíĀˋēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ĆĀ ÎĆĀĚġÀĀġ ÀÎÎÙúÙĖÀġíĆĀ˖ÓÙÎÙúÙĖÀġíĆĀ ÎÀĀ ÌÙ ĖÙÓĥÎÙÓ ġĆ ÎúĆĚÙ
ġĆ ʴː ¦ĀÓÙĖ íÓÙÀú ÎĆĀÓíġíĆĀ ÀĀÓ ġĖÀēÙĸĆíÓÀú ĚēÙÙÓ ēĖĆæíúÙˋ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ Ćæ ġëÙ ĲëĆúÙ ÿĆġíĆĀ
ÎÀĀ ÌÙ ĖÙÓĥÎÙÓ ġĆ ÎúĆĚÙ ġĆ ʴː MĀ ĖÙÀúíġĴˋ ēÙĖġĥĖÌÀġíĆĀ ġĆĖĕĥÙ Ĳíúú ÀúĲÀĴĚ ÙĳíĚġˋ ëÙĀÎÙ ēĆĚíġíĆĀ
ÓÙıíÀġíĆĀ ÎÀĀ ĀÙıÙĖ ÌÙ ʴː 

sĖʵːʵʷ 

ZÀÌÙú 
¢ĆĖĕĥÙ æÙÙÓ æĆĖĲÀĖÓ

æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ 
_ĆÓÙ PP PV K_ 

CS

P 

CS

V 
  

vÀĀçÙ ʴ̤ʺʸʴʴ ¦Āíġ ʴːʴʵÿĚ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʵʵʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
 

 

ZĆĲ ēÀĚĚ æíúġÙĖ ġĆ ÙúíÿíĀÀġÙ ÀÌĀĆĖÿÀú ĆĖ ëíçë æĖÙĕĥÙĀÎíÙĚ íĀ ġĆĖĕĥÙ æÙÙÓ æĆĖĲÀĖÓ ÎĆÿÿÀĀÓː
¦ĚĥÀúúĴ ĥĚÙÓ ĲëÙĀ ÙĀÎĆÓÙĖ ëÀĚ úĆĲÙĖ ĖÙĚĆúĥġíĆĀ ĆĖ ēĖÙÎíĚíĆĀː 
`ĆíĚÙ ĖÙÓĥÎÙĚ íæ ġĆĖĕĥÙ æÙÙÓ æĆĖĲÀĖÓ æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ íĚ ĚÙġ ëíçëÙĖ Ìĥġ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ Ĳíúú
íĀÎĖÙÀĚÙ Àġ ÀÎÎÙúÙĖÀġíĆĀ ıÀĖíÙÓ ēĆíĀġĚː 

 

ʺːʺːʸ¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ ÀēēúíÎÀġíĆĀ 

zÙġ sĖʵːʵʷ ġĆ ÀĖĆĥĀÓ ʹʴ ˜ʴːʹÿĚ˝ˋ ġëÙĀ ġĥĀÙ sĖʵːʵʴ æĖĆÿ ʴ ġĆ ÌíççÙĖ ıÀúĥÙĚ ĥĀġíú ġĆĖĕĥÙ

æÙÙÓæĆĖĲÀĖÓ ÀÎëíÙıÙĚ ÌÙġġÙĖ ēÙĖæĆĖÿÀĀÎÙː ¦ĀÓÙĖ ÎĆĀĚġÀĀġ ÀÎÎˡ̟ ÓÙÎÙúÙĖÀġíĆĀˋ ġëÙ

ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ íĀ À ÿĆġíĆĀ Ĳíúú ÓÙÎĖÙÀĚÙ ÀĚ ġëÙ ıÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ çÀíĀ íĀÎĖÙÀĚÙː 

 

 

zġÙēĚ ġĆ ġĥĀíĀçˊ 

2. MĀÎĖÙÀĚÙ sĖʵːʵʶ ġĆ íĀÎĖÙÀĚÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ìĥġ ıÙúĆÎíġĴ ĆıÙĖĚëĆĆġ ÿíçëġ ĆÎÎĥĖ

ÓĥĖíĀç ÀÎÎˡ̟ ÓÙÎÙúÙĖÀġíĆĀː 

3. +Ĵ ĖÙÓĥÎíĀç sĖʵːʵʷˋ ġĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ ĲĆĥúÓ ÌÙ ÿĆĖÙ ÙææÙÎġíıÙ ÀĀÓ ıíÎÙ ıÙĖĚÀː

sĖʵːʵʶ ÀĀÓ sĖʵːʵʷ ĀÙÙÓ ġĆ ÌÙ ġĥĀÙÓ ġĆ À ÌÀúÀĀÎÙ ÀĀÓ ĖÙÓĥÎÙ ĀĆíĚÙː 
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ʺːʻ _ĆÓÙú æĆúúĆĲíĀç ÎĆĀġĖĆú 

_ĆÓÙú æĆúúĆĲíĀç ÎĆĀġĖĆú íĚ À ġĴēÙ Ćæ ÎúĆĚÙÓ úĆĆē ÎĆĀġĖĆú ĚĴĚġÙÿː EíĖĚġˋ ÀĀ íÓÙÀú ÿĆÓÙú íĚ

ÎĆĀĚġĖĥÎġÙÓ ÀĀÓ ÀÎġĚ ÀĚ À ĖÙæÙĖÙĀÎÙ æĆĖ ÀÎġĥÀú ÿĆÓÙú íĀ À ÎúĆĚÙÓ úĆĆē ÎĆĀġĖĆúː _ĆÓÙú

æĆúúĆĲíĀç ÎĆĀġĖĆú ÎÀĀ ÌÙ ġĖÙÀġÙÓ ÀĚ À ÎĆĀġĖĆú ÿĆÓÙ Ĳíġë ʶ æúÙĳíÌíúíġíÙĚˊvÙæÙĖÙĀÎÙ ÿĆÓÙú

ÎÀĀ ÌÙ ĥĚÙÓ ġĆ íÿēĖĆıÙ ÎĆÿÿÀĀÓ ĖÙĚēĆĀĚíıÙĀÙĚĚ ÀĀÓ ÎúĆĚÙÓ úĆĆē ÎĆĀġĖĆú ĥĚÙÓ ġĆ

íĀÎĖÙÀĚÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ġëÙ ĚĴĚġÙÿ ġĆĲÀĖÓĚ íĀġÙĖæÙĖÙĀÎÙː ¢ëÙĴ ÓĆĀġ˫ ÀææÙÎġ ÙÀÎë

ĆġëÙĖː 

_ĆÓÙú æĆúúĆĲíĀç ÎĆĀġĖĆú ÎÀĀ ÌÙ ĥĚÙÓ íĀ ēĆĚíġíĆĀ úĆĆē ÎĆĀġĖĆú ġĆ íĀÎĖÙÀĚÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ

ġĆ ÎĆÿÿÀĀÓĚˋ ĖÙÓĥÎÙ ēĆĚíġíĆĀíĀç ġíÿÙ ÀĀÓ æĆúúĆĲíĀç ÙĖĖĆĖː ¢ëíĚ æĥĀÎġíĆĀ íĚ ĆĀúĴ ÀıÀíúÀÌúÙ

íĀ ēĆĚíġíĆĀ ÎĆĀġĖĆú ÿĆÓÙː 

+ Position 
loop gain

Velocity 
loop 
gain

Velocity 
feedforward

Torque 
feedforward

Current 
loop 

control
Motor

Encoder

Velocity 
feedback Current 

feedback

Position 

Command

Position 

filter

-

+
+

-

+
+

Position 
feedback

+
Velocity 

loop integral 
time 

constant

-

MFC

 

¢Ć ÀÓöĥĚġ ÿĆÓÙú æĆúúĆĲíĀç ÎĆĀġĖĆú 

1. ĥġĆÿÀġíÎ ÀÓöĥĚġÿÙĀġ 

zÙġ ÿĆÓÙú æĆúúĆĲíĀç ÌÀĀÓĲíÓġë sĖʴːʴʴ ̠ ʵ æĆĖ ÀĥġĆÿÀġíÎ ÀÓöĥĚġÿÙĀġː `ĆĲˋ sĖʴːʴʴ ̠

sĖʵːʴʵˋ ÿĆÓÙú æĆúúĆĲíĀç ÌÀĀÓĲíÓġë íĚ ÀÓöĥĚġÙÓ ÀĥġĆÿÀġíÎÀúúĴ ÀÎÎĆĖÓíĀç ġĆ ÓíææÙĖÙĀġ

ıÙúĆÎíġĴ úĆĆē çÀíĀː 

2. _ÀĀĥÀú ÀÓöĥĚġÿÙĀġ 

súÙÀĚÙ ĥĚÙÓ ÿÀĀĥÀú ÀÓöĥĚġÿÙĀġ íæ 

Á ĥġĆÿÀġíÎ ÀÓöĥĚġÿÙĀġ íĚ ĀĆġ ĚÀġíĚæÀÎġĆĖĴː 

Á vÙĚēĆĀĚíıÙĀÙĚĚ ĀÙÙÓĚ æĥĖġëÙĖ íÿēĖĆıÙÿÙĀġ íĀ ÎĆÿēÀĖíĚĆĀ Ĳíġë ÀĥġĆÿÀġíÎ

ÀÓöĥĚġÿÙĀġː 

Á ¢ëÙĖÙ íĚ À ĀÙÙÓ ġĆ ĚÙġ ĚÙĖıĆ çÀíĀ ĆĖ ÿĆÓÙú æĆúúĆĲíĀç ÎĆĀġĖĆú ēÀĖÀÿÙġÙĖĚ

ÿÀĀĥÀúúĴː 

 

zġÙēĚ ġĆ ÿÀĀĥÀúúĴ ÀÓöĥĚġ 

zġÙē -ĆĀġÙĀġ 

 ɻ zÙġ ĥē ıíÌĖÀġíĆĀ ĚĥēēĖÙĚĚíĆĀː 

 ʁ zÙġ ĥē ġëÙ Ėíçëġ íĀÙĖġíÀ ĖÀġíĆː 

 ̫ _ÀĀĥÀúúĴ ÀÓöĥĚġ çÀíĀː 
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 y MĀÎĖÙÀĚÙ sĖʴːʴʴ ēĖĆıíÓÙÓ ġëÀġ ġëÙĖÙ íĚ ĀĆ ĆıÙĖĚëĆĆġ ÀĀÓ ıíÌĖÀġíĆĀː ¦ĚĥÀúúĴ

sĖʴːʴʴů sĖʵːʴʵ íĚ ĖÙÎĆÿÿÙĀÓÙÓː 

 

_ĆÓÙú æĆúúĆĲíĀç ÌÀĀÓĲíÓġë ÓÙġÙĖÿíĀÙĚ ġëÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ćæ ġëÙ ĚÙĖıĆ ĚĴĚġÙÿː

MĀÎĖÙÀĚÙ ġëÙ ıÀúĥÙ ĚÙġ Ĳíúú íĀÎĖÙÀĚÙ ĖÙĚēĆĀĚíıÙĀÙĚĚ ÀĀÓ ĖÙÓĥÎÙ ēĆĚíġíĆĀíĀç ġíÿÙː

fıÙĖĚëĆĆġ ÎÀĀ ÌÙ ēĖÙıÙĀġÙÓ íæ íġ íĚ ĚÙġ Àġ À úĆĲÙĖ ıÀúĥÙ Ìĥġ ĖÙĚēĆĀĚíıÙĀÙĚĚ Ĳíúú ÌÙ

úĆĲÙĖÙÓː _ĆÓÙúæĆúúĆĲíĀç ÌÀĀÓĲíÓġë ĚëĆĥúÓĀġ˫ ÌÙ ġĆĆ úÀĖçÙ æĆĖ ÿÙÎëÀĀíÎÀú ĚġĖĥÎġĥĖÙ Ĳíġë

úĆĲÙĖ ĚġíææĀÙĚĚˋ ÙĳÎÙĚĚíıÙ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ÀúÀĖÿ ÿíçëġ ĆÎÎĥĖ ĥĀÓÙĖ ëíçë ıÙúĆÎíġĴː 

 

ʺː̓EĖíÎġíĆĀ ÎĆÿēÙĀĚÀġíĆĀ æĥĀÎġíĆĀ 

¢ëíĚ æĥĀÎġíĆĀ íĚ ġĆ ÎĆÿēÙĀĚÀġíĆĀ æĆĖ ÎëÀĀçÙĚ íĀ úĆÀÓ ġĆ ĖÙÓĥÎÙ ġëÙ ÙææÙÎġ Ćæ æĖíÎġíĆĀ íĀ

ÿĆġíĆĀː ¢ëÙ ÎĆÿēÙĀĚÀġíĆĀ ıÀúĥÙ íĚ ÓíĖÙÎġíĆĀÀúː 

Motor off Motor on Motor off

Velocity 
command

Pr6. 08

Pr6. 09

Pr6. 07

Time

Velocity 
command

 

²ÙĖġíÎÀúúĴ úĆÀÓÙÓ ÀĳíĚˊ ÎĆĀĚġÀĀġ ÙÎÎÙĀġĖíÎ úĆÀÓ ġĆĖĕĥÙ íĚ ÀēēúíÙÓ ĆĀ ġëÙ ÿĆġĆĖː +Ĵ

ÀÓöĥĚġíĀç sĖʺːʴʻˋ ēĆĚíġíĆĀíĀç ÓÙıíÀġíĆĀ ÓĥÙ ġĆ ÓíææÙĖÙĀġ ÿĆġíĆĀÀú ÓíĖÙÎġíĆĀ ÎÀĀ ÌÙ

ĖÙÓĥÎÙÓː 

+ÙúġÓlĖíıÙĀ ÀĳíĚˊ 2ĥÙ ġĆ úÀĖçÙ ĖÀÓíÀú úĆÀÓ Ĳíġë ÓĴĀÀÿíÎ æĖíÎġíĆĀÀú ġĆĖĕĥÙːsĆĚíġíĆĀíĀç ġíÿÙ

ÓÙúÀĴ ÀĀÓ ÓÙıíÀġíĆĀ ÎÀĀ ÌÙ ĖÙÓĥÎÙÓ ÌĴ ÀÓöĥĚġíĀç sĖʺːʴʼ ÀĀÓ sĖʺːʴʽː 

sĖʺːʴʻ 

ZÀÌÙú ¢ĆĖĕĥÙ ÎĆÿÿÀĀÓ ÀÓÓíġíĆĀÀú

ıÀúĥÙ 

_ĆÓÙ       E 

vÀĀçÙ ˡɻ ʴʴ̤ʵʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʺʴʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 
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 ¢Ć ĚÙġ ġĆĖĕĥÙ æĆĖĲÀĖÓ æÙÙÓ ÀÓÓíġíĆĀÀú ıÀúĥÙ Ćæ ıÙĖġíÎÀú ÀĳíĚː 

ēēúíÎÀÌúÙ æĆĖ úĆÀÓÙÓ ıÙĖġíÎÀú ÀĳíĚˋ ÎĆÿēÙĀĚÀġÙ ÎĆĀĚġÀĀġ ġĆĖĕĥÙː 

ēēúíÎÀġíĆĀˊ µëÙĀ úĆÀÓ ÿĆıÙ ÀúĆĀç ıÙĖġíÎÀú ÀĳíĚˋ ēíÎ÷ ÀĀĴ ēĆíĀġ æĖĆÿ ġëÙ ĲëĆúÙ ÿĆġíĆĀ ÀĀÓ ĚġĆē

ġëÙ úĆÀÓ Àġ ġëÀġ ēÀĖġíÎĥúÀĖ ēĆíĀġĲíġë ÿĆġĆĖ ÙĀÀÌúÙÓ Ìĥġ ĀĆġ ĖĆġÀġíĀçː vÙÎĆĖÓ Ćĥġēĥġ ġĆĖĕĥÙ ıÀúĥÙ

æĖĆÿ Óʴʸˋ ĥĚÙ ġëÀġ ıÀúĥÙ ÀĚ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ ÀÓÓíġíĆĀÀú ıÀúĥÙ ˜ÎĆÿēÙĀĚÀġíĆĀ ıÀúĥÙ˝ 

sĖʺːʴʼ 

ZÀÌÙú sĆĚíġíıÙ ÓíĖÙÎġíĆĀ ġĆĖĕĥÙ

ÎĆÿēÙĀĚÀġíĆĀ ıÀúĥÙ 

_ĆÓÙ       E 

vÀĀçÙ ˡɻ ʴʴ̤ʵʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʺʴʼë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

sĖʺːʴʽ 

ZÀÌÙú `ÙçÀġíıÙ ÓíĖÙÎġíĆĀ ġĆĖĕĥÙ

ÎĆÿēÙĀĚÀġíĆĀ ıÀúĥÙ 

_ĆÓÙ       E 

vÀĀçÙ ˡɻ ʴʴ̤ʵʴʴ ¦Āíġ  ̧ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʺʴʽë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĖÙÓĥÎÙ ġëÙ ÙææÙÎġ Ćæ ÿÙÎëÀĀíÎÀú æĖíÎġíĆĀ íĀ ġëÙ ÿĆıÙÿÙĀġ˜Ě˝ Ćæ ġëÙ ÀĳíĚː -ĆÿēÙĀĚÀġíĆĀ ıÀúĥÙĚ

ÎÀĀ ÌÙ ĚÙġ ÀÎÎĆĖÓíĀç ġĆ ĀÙÙÓĚ æĆĖ ÌĆġë ĖĆġÀġíĆĀÀú ÓíĖÙÎġíĆĀĚː 

 

ēēúíÎÀġíĆĀĚˊ 

ʵː µëÙĀ ÿĆġĆĖ íĚ Àġ ÎĆĀĚġÀĀġ ĚēÙÙÓˋ Óʴʸ Ĳíúú ÓÙúíıÙĖ ġĆĖĕĥÙ ıÀúĥÙĚː 

¢ĆĖĕĥÙ ıÀúĥÙíĀ ēĆĚíġíıÙ ÓíĖÙÎġíĆĀ ̠ ¢ʵ˕ 

¢ĆĖĕĥÙ ıÀúĥÙ íĀ ĀÙçÀġíıÙ ÓíĖÙÎġíĆĀ ̠ ¢ʶ 

 

sĖʺːʴʼ˖sĖʺːʴʽ ̠ ¢æ̠  

 

 

ʺːs̔ÀĖÀÿÙġÙĖĚ ÀÓöĥĚġÿÙĀġ ĥĀÓÙĖ ÓíææÙĖÙĀġ ÎĆĀġĖĆú ÿĆÓÙĚ 

¦ĀÓÙĖ ÓíææÙĖÙĀġ ÎĆĀġĖĆú ÿĆÓÙˋ ēÀĖÀÿÙġÙĖĚ ÀÓöĥĚġÿÙĀġ ëÀĚ ġĆ ÌÙ ÀÓöĥĚġÙÓ íĀ ġëíĚ ĆĖÓÙĖˊ 

M˨ĀÙĖġíÀ ÿÙÀĚĥĖíĀç˩l̡ ĥ˨ġĆ çÀíĀ ÀÓöĥĚġÿÙĀġ˩l̡ _˩ÀĀĥÀú çÀíĀ ÀÓöĥĚġÿÙĀġĚ ˩

 

ʺːʽːʵsĆĚíġíĆĀ ÎĆĀġĖĆú ÿĆÓÙ 

zÙġ úĆÀÓílĀÙĖġíÀ ĖÀġíĆ sĖʴːʴʸ ÀæġÙĖ íĀÙĖġíÀ ÓÙġÙĖÿíĀÀġíĆĀː 

`Ćː sÀĖÀÿÙġÙĖ ZÀÌÙú 

 ɻ sĖʵːʴʴ ʵĚġēĆĚíġíĆĀ úĆĆē çÀíĀ 

 ʁ sĖʵːʴʵ ʵĚġıÙúĆÎíġĴ úĆĆē çÀíĀ 

 ̫ sĖʵːʴʶ ʵĚġıÙúĆÎíġĴ íĀġÙçĖÀú ġíÿÙ ÎĆĀĚġÀĀġ 

 y sĖʵːʴʷ ʵĚġıÙúĆÎíġĴ ÓÙġÙÎġíĆĀ æíúġÙĖ 

 ́ sĖʵːʴʸ ʵĚġġĆĖĕĥÙ æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ 

 ̋ sĖʵːʴʹ ʶĀÓēĆĚíġíĆĀ úĆĆē çÀíĀ 
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 ̒ sĖʵːʴʺ ʶĀÓıÙúĆÎíġĴ úĆĆē çÀíĀ 

 ̓ sĖʵːʴʻ ʶĀÓıÙúĆÎíġĴ íĀġÙçĖÀú ġíÿÙ ÎĆĀĚġÀĀġ 

 ̔ sĖʵːʴʼ ʶĀÓıÙúĆÎíġĴ ÓÙġÙÎġíĆĀ æíúġÙĖ 

ʵ ɹ sĖʵːʴʽ ʶĀÓġĆĖĕĥÙ æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ 

ʵʵ sĖʵːʵʴ ²ÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ çÀíĀ ÎĆĀĚġÀĀġ 

ʵ ʁ sĖʵːʵʵ ²ÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ 

ʵ ̫ sĖʵːʵʶ ¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ çÀíĀ 

ʵ y sĖʵːʵʷ ¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ 

ʵ ́ sĖʵːʵʹ sĆĚíġíĆĀ ÎĆĀġĖĆú çÀíĀ ĚĲíġÎëíĀç ÿĆÓÙ 

ʵ ̋ sĖʵːʵʻ sĆĚíġíĆĀ ÎĆĀġĖĆú ĚĲíġÎëíĀç úÙıÙú 

ʵ ̒ sĖʵːʵʼ sĆĚíġíĆĀ ÎĆĀġĖĆú ĚĲíġÎëíĀç ëĴĚġÙĖÙĚíĚ 

ʵ ̓ sĖʵːʵʽ sĆĚíġíĆĀ çÀíĀ ĚĲíġÎëíĀç ġíÿÙ 

 

ʵĚġÀĀÓ ʶĀÓçÀíĀ íĀíġíÀú ıÀúĥÙĚ ÀĖÙ ĆÌġÀíĀÙÓ ÌĴ ÀĥġĆÿÀġíÎ çÀíĀ ÀÓöĥĚġÿÙĀġ 

`Ćː sÀĖÀÿÙġÙĖ ZÀÌÙú 

 ɻ sĖɻ ːʴʴ ʵĚġēĆĚíġíĆĀ úĆĆē çÀíĀ 

 ʁ sĖɻ ːʴʵ ʵĚġıÙúĆÎíġĴ úĆĆē çÀíĀ 

 ̫ sĖɻ ːʴʶ ʵĚġıÙúĆÎíġĴ íĀġÙçĖÀú ġíÿÙ ÎĆĀĚġÀĀġ 

 y sĖɻ ːʴʷ ʵĚġıÙúĆÎíġĴ ÓÙġÙÎġíĆĀ æíúġÙĖ 

 ́ sĖɻ ːʴʸ ʵĚġġĆĖĕĥÙ æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ 

 ̋ sĖɻ ːʴʹ ʶĀÓēĆĚíġíĆĀ úĆĆē çÀíĀ 

 ̒ sĖɻ ːʴʺ ʶĀÓıÙúĆÎíġĴ úĆĆē çÀíĀ 

 ̓ sĖɻ ːʴʻ ʶĀÓıÙúĆÎíġĴ íĀġÙçĖÀú ġíÿÙ ÎĆĀĚġÀĀġ 

 ̔ sĖɻ ːʴʼ ʶĀÓıÙúĆÎíġĴ ÓÙġÙÎġíĆĀ æíúġÙĖ 

ʵ ɹ sĖɻ ːʴʽ ʶĀÓġĆĖĕĥÙ æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ 

 

_ÀĀĥÀúúĴ ÀÓöĥĚġÙÓ çÀíĀ ēÀĖÀÿÙġÙĖĚ 

`Ćː sÀĖÀÿÙġÙĖ ZÀÌÙú 

 ɻ sĖɻ ːʴʴ ʵĚġēĆĚíġíĆĀ úĆĆē çÀíĀ 

 ʁ sĖɻ ːʴʵ ʵĚġıÙúĆÎíġĴ úĆĆē çÀíĀ 

 ̫ sĖɻ ːʴʶ ʵĚġıÙúĆÎíġĴ íĀġÙçĖÀú ġíÿÙ ÎĆĀĚġÀĀġ 

 y sĖɻ ːʴʸ ʵĚġġĆĖĕĥÙ æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ 

 ́ sĖɻ ːʵʴ ²ÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ çÀíĀ ÎĆĀĚġÀĀġ 

 ̋ sĖɻ ːʵʵ ²ÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ 

 

ʺːʽːʶ²ÙúĆÎíġĴ ÎĆĀġĖĆú ÿĆÓÙ 

²ÙúĆÎíġĴ ÎĆĀġĖĆúÿĆÓÙ ēÀĖÀÿÙġÙĖĚ ÀÓöĥĚġÿÙĀġ íĚ ēĖÙġġĴ ĚíÿíúÀĖ ġĆ ēĆĚíġíĆĀ ÎĆĀġĖĆú ÿĆÓÙː

8ĳÎÙēġ æĆĖ ēĆĚíġíĆĀ úĆĆē çÀíĀ sĖʵːʴʴ ÀĀÓ sĖʵːʴʹˋ ıÙúĆÎíġĴ æÙÙÓæĆĖĲÀĖÓ çÀíĀ ˜sĖʵːʵʴ˝ 
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ʺːʽːʷ¢ĆĖĕĥÙ ÎĆĀġĖĆú ÿĆÓÙ 

sÀĖÀÿÙġÙĖĚ ÀÓöĥĚġÿÙĀġ æĆĖ ġĆĖĕĥÙ ÎĆĀġĖĆú ÿĆÓÙ ëÀĚ ġĆ ÌÙ ÓíææÙĖÙĀġíÀġÙ íĀġĆʶ ÎĆĀÓíġíĆĀĚˊ 

1. µëÙĀ ÀÎġĥÀú ıÙúĆÎíġĴ ĖÙÀÎëÙĚ ıÙúĆÎíġĴ úíÿíġˋ ÀÓöĥĚġÿÙĀġ Ĳíúú ÌÙ ÀĚ ēÙĖ ıÙúĆÎíġĴ

ÎĆĀġĖĆú ÿĆÓÙː _ĆġĆĖ Ĳíúú ĚĲíġÎë æĖĆÿ ġĆĖĕĥÙ ÎĆĀġĖĆú ġĆ ıÙúĆÎíġĴ úíÿíġ ÀĚ ıÙúĆÎíġĴ

ÎĆĀġĖĆúː 

2. µëÙĀ ÀÎġĥÀú ıÙúĆÎíġĴ ÓĆÙĚĀġ˫ ĖÙÀÎë ıÙúĆÎíġĴ úíÿíġ ĴÙġˋ 8ĳÎÙēġ æĆĖ ēĆĚíġíĆĀ úĆĆē çÀíĀˋ

ıÙúĆÎíġĴ úĆĆē çÀíĀ ÀĀÓ æÙÙÓæĆĖĲÀĖÓ çÀíĀˋ ēÀĖÀÿÙġÙĖ ÀÓöĥĚġÿÙĀġĚ ÀĚ ēÙĖ ıÙúĆÎíġĴ

ÎĆĀġĖĆú ÿĆÓÙː 

Mæ ġëÙĖÙ íĚ ĀĆ ıÙúĆÎíġĴ úíÿíġ ÀĀÓ ÎĆĀġĖĆú íĚ ġëĖĆĥçë ġĆĖĕĥÙ ÎĆÿÿÀĀÓˋ ēúÙÀĚÙ ÓÙÀÎġíıÀġÙ

ġĆĖĕĥÙ ÀĀÓ ĀĆġÎë æíúġÙĖˋ ĚÙġ ıÙúĆÎíġĴ úíÿíġ ġĆ ÿÀĳː ıÀúĥÙÀĀÓ íĀÎĖÙÀĚÙ ıÙúĆÎíġĴ úĆĆē çÀíĀ ġĆ

ÀĚ ëíçë ÀĚ ēĆĚĚíÌúÙː 

 

ʺːʵʴzÀæÙġĴ EĥĀÎġíĆĀĚ 

8ĳġÙĖĀÀú ÌĖÀ÷Ù ÓÙÀÎġíıÀġíĆĀ Ćĥġēĥġ ĚíçĀÀú +vWflEE 

súÙÀĚÙ ĖÙæÙĖ ġĆ sĖʸːʵʵ ġĆ ĚÙġ ĥē ġëÙ M˖f Ćĥġēĥġ æĥĀÎġíĆĀ ēÀĖÀÿÙġÙĖĚː µëÙĀ ÙĀÀÌúÙÓ ÀĀÓ

ġíÿíĀç ÎĆĀÓíġíĆĀĚ ÀĖÙ æĥúæíúúÙÓˋ ġëÙ ĚÙġM˖f Ćĥġēĥġ Ĳíúú ÓÙúíıÙĖ f` ĚíçĀÀúː 

sĖʸːʷʻ 

`ÀÿÙ _ĆġĆĖ ēĆĲÙĖĆlææ ÓÙúÀĴ ġíÿÙ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʴʴʴ ¦Āíġ ʵÿĚ 2ÙæÀĥúġ ʵʴʴ MĀÓÙĳ ʶʸʷʻë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
¢Ć ĚÙġ ÓÙúÀĴ ġíÿÙ æĆĖ ëĆúÓíĀç ÌĖÀ÷Ù ġĆ ÌÙ ÀÎġíıÀġÙÓ ÀæġÙĖ ÿĆġĆĖ ēĆĲÙĖ Ćææ ġĆ ēĖÙıÙĀġ ÀĳíĚ

æĖĆÿĚúíÓíĀçː 

sĖʸːʷʼ 

`ÀÿÙ 
2ÙúÀĴ ġíÿÙ æĆĖ ëĆúÓíĀç ÌĖÀ÷Ù

ĖÙúÙÀĚÙ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʴʴʴ ¦Āíġ ʵÿĚ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʸʷʼë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ÓÙúÀĴ ġíÿÙ æĆĖ ëĆúÓíĀç ÌĖÀ÷Ù ġĆ ÌÙ ĖÙúÙÀĚÙÓ ÀæġÙĖ ÿĆġĆĖ ēĆĲÙĖ ĆĀː _ĆġĆĖ Ĳíúú

ĖÙÿÀíĀ Àġ ÎĥĖĖÙĀġ ēĆĚíġíĆĀ ÀĀÓ íĀēĥġ ÎĆÿÿÀĀÓ íĚ ÿÀĚ÷ÙÓ ġĆ ÀúúĆĲ ëĆúÓíĀç ÌĖÀ÷Ù ġĆ

ÌÙ æĥúúĴ ĖÙúÙÀĚÙÓ ÌÙæĆĖÙ ÿĆġĆĖ íĚ ĚÙġ íĀ ÿĆġíĆĀː 
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SRV_ON

BRK_OFF

Motor Power

Actual holding 

brake status

Motor 

Velocity

Braked

Released

Braked

*1

*2 *2

*3

*4

Brake released 

(BRK_ON)

t

OFF

ON

Off

Brake 

ON

off

On

 
ˆʵˊ 2ÙúÀĴġíÿÙ ĚÙġ íĀ sĖʸːʷʼ 

ˆʶˊ 2ÙúÀĴ ġíÿÙ æĖĆÿ ġëÙ ÿĆÿÙĀġ +vW˗fEE ĚíçĀÀú íĚ çíıÙĀ ĥĀġíú ÀÎġĥÀú ëĆúÓíĀç ÌĖÀ÷Ù

íĚ ĖÙúÙÀĚÙÓ ĆĖ +vW˗f` ĚíçĀÀú íĚ çíıÙĀ ĥĀġíú ÀÎġĥÀú ëĆúÓíĀç ÌĖÀ÷Ù íĚ ÀÎġíıÀġÙÓː Mġ íĚ

ÓÙēÙĀÓÙĀġ ĆĀ ġëÙ ëĆúÓíĀç ÌĖÀ÷Ù Ćæ ġëÙ ÿĆġĆĖː 

ˆʷˊ 2ÙÎÙúÙĖÀġíĆĀ ġíÿÙ íĚÓÙġÙĖÿíĀÙÓ ÌĴ sĖʺːʵʸ ĆĖ íæ ÿĆġĆĖ ĚēÙÙÓ çĆÙĚ ÌÙúĆĲ sĖʸːʷʽˋ

ĲëíÎëÙıÙĖ ÎĆÿÙĚ æíĖĚġː +vW˗fEE çíıÙĀ ÀæġÙĖ ÓÙÎÙúÙĖÀġíĆĀ ġíÿÙː 

ˆʸˊ sĖʸːʷʻ ĚÙġ ġíÿÙ ıÀúĥÙː 

 

2ÙúÀĴ ġíÿÙ æĖĆÿ ġëÙ ÿĆÿÙĀġ zv²˗f` íĚ çíıÙĀ ĥĀġíú +vW˗fEE ĚĲíġÎë ġĆ +vW˗f`ˋ íĚ

úÙĚĚ ġëÀĀ ʹʴʴÿĚː 

 

sĖʸːʷʽ 

`ÀÿÙ KĆúÓíĀç ÌĖÀ÷Ù ÀÎġíıÀġíĆĀ ĚēÙÙÓ _ĆÓÙ       F 

vÀĀçÙ ʷʴ̤ʷʴʴʴ ¦Āíġ vs_ 2ÙæÀĥúġ ʷ ɹ MĀÓÙĳ ʶʸʷʽë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 
¢Ć ĚÙġ ġëÙ ÀÎġíıÀġíĆĀ ĚēÙÙÓ æĆĖ ĲëíÎë ëĆúÓíĀç ÌĖÀ÷Ù Ĳíúú ÌÙ ÀÎġíıÀġÙÓː 
 
µëÙĀ zv²flEE ĚíçĀÀú íĚ çíıÙĀˋ ÿĆġĆĖ ÓÙÎÙúÙĖÀġÙĚˋ ÀæġÙĖ íġ ĖÙÀÎëÙĚ ÌÙúĆĲ sĖʸːʷʽ ÀĀÓ sĖʺːʵʸ íĚ ĀĆġ
ĴÙġ ĖÙÀÎëÙÓˋ +vW˗fEE íĚ çíıÙĀː 
+vW˗fEE ĚíçĀÀú íĚ ÓÙġÙĖÿíĀÙÓ ÌĴ sĖʺːʵʸ ĆĖ íæ ÿĆġĆĖ ĚēÙÙÓ çĆÙĚ ÌÙúĆĲ sĖʸːʷʽˋ ĲëíÎëÙıÙĖ ÎĆÿÙĚ
æíĖĚġː 
 
ēēúíÎÀġíĆĀˊ 

ʵː æġÙĖ ÓíĚÀÌúíĀç ÀĳíĚˋ sĖʺːʵʸ ëÀĚ ÌÙÙĀ ĖÙÀÎëÙÓ Ìĥġ ÿĆġĆĖ ĚēÙÙÓ íĚ Ěġíúú ÀÌĆıÙ sĖʸːʷʽˋ +vW˗fEE ĚíçĀÀú
çíıÙĀː 
ʶː æġÙĖ ÓíĚÀÌúíĀç ÀĳíĚˋ sĖʺːʵʸ ëÀĚ ĀĆġ ÌÙÙĀ ĖÙÀÎëÙÓ Ìĥġ ÿĆġĆĖ ĚēÙÙÓ íĚ ÌÙúĆĲ sĖʸːʷʽˋ +vW˗fEE ĚíçĀÀú
çíıÙĀː 
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ʺːʵʴːʵ8ÿÙĖçÙĀÎĴ ĚġĆē æĥĀÎġíĆĀ 

8ÿÙĖçÙĀÎĴ ĚġĆē íĚĥĚÙÓ ĲëÙĀ ÀĀ ÀúÀĖÿ ĆÎÎĥĖĚ ĆĖ À ĚÙĖıĆ ēĖĆëíÌíġíĆĀ ĚíçĀÀú íĚ ĖÙÎÙíıÙÓ

ĲëÙĀ ĚÙĖıĆ ÓĖíıÙĖ íĚ ÙĀÀÌúÙÓː 

_ÙġëĆÓ ʵˊ zÙġ ĥē sĖʸːʸʷ ġĆ ÙĀÀÌúÙ ġëÙ æĥĀÎġíĆĀ 

sĖʸːʸʷ 

`ÀÿÙ 8ÿÙĖçÙĀÎĴ ĚġĆē æĥĀÎġíĆĀ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʸʸʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 
ʴ̔ 8ÿÙĖçÙĀÎĴ ĚġĆē íĚ ıÀúíÓˋ ĚÙĖıĆ ÓĖíıÙĖ Ĳíúú ÌÙ æĆĖÎÙÓ ġĆ z¢fs ÀĀÓ ÀúÀĖÿ ĆÎÎĥĖĚː 
ʵ̔ 8ÿÙĖçÙĀÎĴ ĚġĆē íĚ íĀıÀúíÓˋ ĚÙĖıĆ ÓĖíıÙĖ Ĳíúú ĀĆġ ÌÙ æĆĖÎÙÓ ġĆ z¢fsː 

sĖʹːʴʸ 

`ÀÿÙ 
2ĖíıÙĖ ēĖĆëíÌíġíĆĀ íĀēĥġ

ĚÙġġíĀçĚ 
_ĆÓÙ       F 

vÀĀçÙ ʴ̤ʶ ¦Āíġ  ˞
2ÙæÀĥú

ġ 
 ɹ MĀÓÙĳ ʶʹʴʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ÓĖíıÙĖ ēĖĆëíÌíġíĆĀ íĀēĥġ ˜sf¢˖`f¢˝ˊ Mæ ĚÙġ ġĆ ʵˋ ĀĆ ÙææÙÎġ ĆĀ ëĆÿíĀç ÿĆÓÙː 

zÙġ ıÀúĥÙ 8ĳēúÀĀÀġíĆĀ 

 ɹ sf¢Ą sĆĚíġíıÙ ÓíĖÙÎġíĆĀ ÓĖíıÙ ēĖĆëíÌíġÙÓ 

`f¢Ą Negative direction drive prohibited  

 ɻ sf¢ ÀĀÓ `f¢ íĀıÀúíÓ 

 ʁ ĀĴ ĚíĀçúÙ ĚíÓÙÓ íĀēĥġ æĖĆÿ sf¢ ĆĖ `f¢ ÿíçëġ ÎÀĥĚÙ 8Ėʶʺʴ 

MĀ ëĆÿíĀç ÿĆÓÙˋ sf¢˖`f¢ íĀıÀúíÓˋ ēúÙÀĚÙ ĚÙġ ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʹʴʵʶˡɹ ʸ Ìíġʴ̠ʵ 

_ÙġëĆÓ ʶˊ ¦ĚíĀç ʺʴʹ ë ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ġëĖĆĥçë ÿÀĚġÙĖ ÓÙıíÎÙ ġĆ ÀÎġíıÀġÙ ġëíĚ æĥĀÎġíĆĀː 

sĖʹːʵʵ 

`ÀÿÙ zÙĖıĆ ÌĖÀ÷íĀçġĆĖĕĥÙ ĚÙġġíĀç _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʹʴʴ ¦Āíġ  ̧
2ÙæÀĥú

ġ 
 ɹ MĀÓÙĳ ʶʹʵʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ġĆĖĕĥÙ úíÿíġ æĆĖ ĚÙĖıĆ ÌĖÀ÷íĀç ÿĆÓÙː 

Mæ sĖʹːʵʵ ̠ ʴˋ ĥĚÙ ġĆĖĕĥÙ úíÿíġ ÀĚ ĥĀÓÙĖ ĀĆĖÿÀú ĚíġĥÀġíĆĀː 

+ÙġĲÙÙĀ ÿÀĳː ġĆĖĕĥÙ ʺʴʻʶ ÀĀÓ sĖʹːʵʵˋ ÀÎġĥÀú ġĆĖĕĥÙ úíÿíġ Ĳíúú ġÀ÷Ù ĚÿÀúúÙĖ ıÀúĥÙː 

 

ʺːʵʵ²íÌĖÀġíĆĀ zĥēēĖÙĚĚíĆĀ 

ʺːʵʵːʵ_ÙÎëÀĀíÎÀú ĖÙĚĆĀÀĀÎÙ ĚĥēēĖÙĚĚíĆĀ 

_ÙÎëÀĀíÎÀú ĚĴĚġÙÿ ëÀĚ ÎÙĖġÀíĀ ĖÙĚĆĀÀĀÎÙ æĖÙĕĥÙĀÎíÙĚː µëÙĀ ĚÙĖıĆ çÀíĀ íĚ íĀÎĖÙÀĚÙÓˋ

ĖÙĚĆĀÀĀÎÙ ÿíçëġ ĆÎÎĥĖ Àġ ÀĖĆĥĀÓ ÿÙÎëÀĀíÎÀú ĖÙĚĆĀÀĀġ æĖÙĕĥÙĀÎíÙĚˋ ēĖÙıÙĀġíĀç çÀíĀ ıÀúĥÙ

æĖĆÿ íĀÎĖÙÀĚíĀçː MĀ ĚĥÎë ĚíġĥÀġíĆĀˋ ĀĆġÎë æíúġÙĖ ÎÀĀ ÌÙ ĥĚÙÓ ġĆ ĚĥēēĖÙĚĚ ĖÙĚĆĀÀĀÎÙ ġĆĚÙġ

ëíçëÙĖ çÀíĀĚ ĆĖ úĆĲÙĖ ıíÌĖÀġíĆĀː 
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¢Ć ĚĥēēĖÙĚĚ ÿÙÎëÀĀíÎÀú ĖÙĚĆĀÀĀÎÙˊ 

1. ¢ĆĖĕĥÙ ÎĆÿÿÀĀÓ æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ 

zÙġ æíúġÙĖ ġíÿÙ ÎĆĀĚġÀĀġ ġĆ ĖÙÓĥÎÙ çÀíĀ Àġ ÀĖĆĥĀÓ ĖÙĚĆĀÀĀġ æĖÙĕĥÙĀÎíÙĚ 

¢ĆĖĕĥÙ ÎĆÿÿÀĀÓ æíúġÙĖ ÌúĆÎ÷ÙÓ æĖÙĕĥÙĀÎíÙĚ̂Kĸ̃ æÎ̠ʵ˖

˚ʶʁ̞s ʵːʴʸ˜ʴːʴʵÿĚ˝̞ʴːʴʴʴʴʵ̃  ̨

2. `ĆġÎë æíúġÙĖ 

`ĆġÎë æíúġÙĖ ĚĥēēĖÙĚĚ ÿÙÎëÀĀíÎÀú ĖÙĚĆĀÀĀÎÙ ÌĴ ĖÙÓĥÎíĀç çÀíĀ Àġ ÎÙĖġÀíĀ

æĖÙĕĥÙĀÎíÙĚː µëÙĀ ĀĆġÎë æíúġÙĖ íĚ ÎĆĖĖÙÎġúĴ ĚÙġˋ ĖÙĚĆĀÀĀÎÙ ÎÀĀ ÌÙ ĚĥēēĖÙĚĚÙÓ ÀĀÓ

ĚÙĖıĆ çÀíĀ ÎÀĀ ÌÙ íĀÎĖÙÀĚÙÓː 

 

Á `ĆġÎë æíúġÙĖ ÌÀĀÓĲíÓġë 

-ÙĀġÙĖ æĖÙĕĥÙĀÎĴ Ćæ ġëÙ ĀĆġÎë æíúġÙĖˋ æĖÙĕĥÙĀÎĴ ÌÀĀÓĲíÓġë Ĳíġë ĖÙÓĥÎġíĆĀ Ćæˡ

ʷÓ+ː 

Á `ĆġÎë æíúġÙĖ ÓÙēġë 

¢ëÙ ĖÀġíĆ ÌÙġĲÙÙĀ íĀēĥġ ÀĀÓ Ćĥġēĥġ Ćæ ÎÙĀġÙĖ æĖÙĕĥÙĀÎĴː 

µëÙĀ ÓÙēġë ̠ ʴˋ ÎÙĀġÙĖ æĖÙĕĥÙĀÎĴ Ćĥġēĥġ íĚ ġĆġÀúúĴ Ćææ ÀĀÓ ĲëÙĀ ÓÙēġë ̠ ʵʴʴˋ 

KÙĀÎÙ ĲëÙĀ ĀĆġÎë æíúġÙĖ ÓÙēġë íĚ ĚÙġ Àġ úĆĲÙĖ ıÀúĥÙˋ ġëÙ ÓÙēġë íĚ ëíçëÙĖ ÀĀÓ

ÌÙġġÙĖ Àġ ĚĥēēĖÙĚĚíĀç ÿÙÎëÀĀíÎÀú ĖÙĚĆĀÀĀÎÙ Ìĥġ íġ ÿíçëġ ÎÀĥĚÙ ĚĴĚġÙÿ

íĀĚġÀÌíúíġĴː 

 

 

 

Mæ ġëÙ ÀÿēúíġĥÓÙælĖÙĕĥÙĀÎĴ ÎĥĖıÙ æĖĆÿ ÿÙÎëÀĀíÎÀú ēĖĆēÙĖġíÙĚ ÀĀÀúĴĚíĚ ġĆĆú ÓĆÙĚĀġ˫ ĚëĆĲ
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ÀĀĴ ĆÌıíĆĥĚ ēÙÀ÷ Ìĥġ ıíÌĖÀġíĆĀ ÓíÓ ĆÎÎĥĖˋ íġ ÿíçëġ ĀĆġ ÌÙ ÓĥÙ ġĆ ÿÙÎëÀĀíÎÀú ĖÙĚĆĀÀĀÎÙˋ íġ

ÿÀĴ ÌÙ ġëÀġ ĚÙĖıĆ çÀíĀ ëÀĚ ĖÙÀÎëÙÓ íġĚ úíÿíġː ¢ëíĚ ÷íĀÓ Ćæ ıíÌĖÀġíĆĀ ÎÀĀġ˫ ÌÙ ĚĥēēĖÙĚĚÙÓ ÌĴ

ĥĚíĀç ĀĆġÎë æíúġÙĖˋ ĆĀúĴ ÌĴ ĖÙÓĥÎíĀç çÀíĀ ÀĀÓ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ æíúġÙĖ ġíÿÙː 

¢Ć ĥĚÙ ĀĆġÎë æíúġÙĖ 

ĥġĆÿÀġíÎ ĀĆġÎë æíúġÙĖ 

1. zÙġ sĖʶːʴʴ ̠ ʵ æĆĖ ÀĥġĆ ĀĆġÎë æíúġÙĖ ÀÓöĥĚġÿÙĀġ 

2. Mæ sĖʴːʴʷ ĚġíææĀÙĚĚ íĀÎĖÙÀĚÙĚˋ ʷĖÓçĖĆĥē Ćæ ĀĆġÎë æíúġÙĖ ˜sĖʶːʴʻ˖sĖʶːʴʼ˖sĖʶːʴʽ˝ ĥēÓÀġÙĚ

ÀĥġĆÿÀġíÎÀúúĴ ĲëÙĀ ÓĖíıÙĖ íĚ ÙĀÀÌúÙÓː sĖʶːʴʴ ̠ ʴˋ ÀĥġĆ ÀÓöĥĚġÿÙĀġĚ ĚġĆēː 

Mæ ĖÙĚĆĀÀĀÎÙ íĚ ĚĥēēĖÙĚĚÙÓˋ íġ ÿÙÀĀĚ ĚÙúæÀlÓöĥĚġíĀç ĀĆġÎë æíúġÙĖ íĚ ĲĆĖ÷íĀçː Mæ

ĖÙĚĆĀÀĀÎÙ ĆÎÎĥĖĚ ĲëÙĀ ÿÙÎëÀĀíÎÀú ĚġíææĀÙĚĚ íĀÎĖÙÀĚÙĚˋ ēúÙÀĚÙ ĥĚÙ ÿÀĀĥÀú ĀĆġÎë

æíúġÙĖˋ ĚÙġ æíúġÙĖ æĖÙĕĥÙĀÎĴ ġĆ ÀÎġĥÀú ĖÙĚĆĀÀĀġ æĖÙĕĥÙĀÎĴː 

 

_ÀĀĥÀú ĀĆġÎë æíúġÙĖ 

¢ëÙĖÙ ÀĖÙ ʶ ĲÀĴĚġĆ ĥĚÙ ÿÀĀĥÀú ĀĆġÎë æíúġÙĖː 

1. æġÙĖ ÙĀÀÌúíĀç ĚÙúæÀlÓöĥĚġíĀç ĀĆġÎë æíúġÙĖˋ ĚÙġ ġëÙ ıÀúĥÙĚ æĖĆÿ ʷĖÓçĖĆĥē Ćæ æíúġÙĖĚ ġĆ ʵĚġ

çĖĆĥē Ćæ ĀĆġÎë æíúġÙĖ ˜sĖʶːʴʵ˖sĖʶːʴʶ˖sĖʶːʴʷ˝ˋ ĚÙÙ íæ ĖÙĚĆĀÀĀÎÙ íĚ ĚĥēēĖÙĚĚÙÓː Mæ ġëÙĖÙ íĚ

ĆġëÙĖ ĖÙĚĆĀÀĀÎÙˋ ĚÙġ sĖʶːʴʴ ̠ ʵˋ ġëÙĀ ĚÙġ ġëÙıÀúĥÙĚ æĖĆÿ ʷĖÓçĖĆĥē Ćæ æíúġÙĖĚ ġĆ ʶĀÓçĖĆĥē

Ćæ ĀĆġÎë æíúġÙĖ ˜sĖʶːʴʸ˖sĖʶːʴʹ˖sĖʶːʴʺ˝ 

2. GÙġ ĖÙĚĆĀÀĀġ æĖÙĕĥÙĀÎĴˋ ĀĆġÎë æíúġÙĖ ÌÀĀÓĲíÓġë ÀĀÓ ÓÙēġë ÀĀÓ ĚÙġ íġ íĀġĆ ġëÙ ÎĆĖĖÙĚēĆĀÓíĀç

ēÀĖÀÿÙġÙĖĚ ġëĖĆĥçë _ĆġíĆĀ zġĥÓíĆː  
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ʺːʵʵːʶ8ĀÓ ıíÌĖÀġíĆĀ ĚĥēēĖÙĚĚíĆĀ 

End vibration

Direction

Moving bodyMotor

 

Mæ ġëÙ ÿÙÎëÀĀíÎÀú ĚġĖĥÎġĥĖÙ ëÀĚ ÀĀ ÙĀÓ ġëÀġ íĚ úĆĀç ÀĀÓ ëÙÀıĴˋ íġ ÿíçëġ ÎÀĥĚÙ ÙĀÓ ıíÌĖÀġíĆĀ

Àġ ÙÿÙĖçÙĀÎĴ ĚġĆē ÀĀÓ ÀææÙÎġ ġëÙ ēĆĚíġíĆĀíĀçː ¦ĚĥÀúúĴ ëÀēēÙĀĚ ĆĀ úĆĀç ÀĖÿÙÓ ÀĳíĚ Ĳíġë

úĆĆĚÙ ÙĀÓː ¢ëÙ æĖÙĕĥÙĀÎĴ íĚ ĥĚĥÀúúĴ ĲíġëíĀ ʵʴʴKĸ ĲëíÎë íĚ úĆĲÙĖ ġëÀĀ ÿÙÎëÀĀíÎÀú ĖÙĚĆĀÀĀġ

æĖÙĕĥÙĀÎíÙĚː Mġ íĚ ÎÀúúÙÓ úĆĲælĖÙĕĥÙĀÎĴ ĖÙĚĆĀÀĀÎÙ ĲëíÎë ÎÀĀ ÌÙ ēĖÙıÙĀġÙÓ ÌĴ ÀēēúĴíĀç úĆĲ

æĖÙĕĥÙĀÎĴ ĚĥēēĖÙĚĚíĆĀ æĥĀÎġíĆĀː 

 

¢Ć ÀēēúĴ úĆĲ æĖÙĕĥÙĀÎĴ ĚĥēēĖÙĚĚíĆĀ 

1. ¢ĖÀÎÙ ÎĥĖĖÙĀġ˖ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ĲÀıÙæĆĖÿ ĲëÙĀ ÿĆġíĆĀ ĚġĆēĚ  ː

2. _ÙÀĚĥĖÙ ġëÙ ıíÌĖÀġíĆĀ ÎĴÎúÙ ¢ʵ Ćæ ÎĥĖĖÙĀġ ĲÀıÙæĆĖÿː 

3. -ĆĀıÙĖġ ¢ʵ íĀġĆ úĆĲ æĖÙĕĥÙĀÎĴ ĖÙĚĆĀÀĀÎÙ ÌĴ Eʵ ̠ ʵ˖¢ʵ 

4. µĖíġÙ Eʵ íĀġĆ sĖʶːʵʸ 

5. Mæ ĚĆÿÙ ĆġëÙĖ úĆĲ æĖÙĕĥÙĀÎĴ ĖÙĚĆĀÀĀÎÙ ĆÎÎĥĖĚˋ ēúÙÀĚÙ ĖÙēÙÀġ ĚġÙē ʵˡ̫ ÀĀÓ ĲĖíġÙ Eʶ

íĀġĆ sĖʶːʵʺː 

Command 
velocity

Position deviation

Timet

T1
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¢ëÙ ĖÙĚĥúġ Ćæ ĚĥēēĖÙĚĚíĀç úĆĲ æĖÙĕĥÙĀÎĴ ĖÙĚĆĀÀĀÎÙ

ᾣ ת
ꜚ

End low 
frequency 

suppressionEnd vibration is 
measured using laser 
measurement device

End vibration is 
measured using laser 
measurement device

Actual 
velocity

Actual 
velocity

 

ʺːɻːɻ _̫ÙÎëÀĀíÎÀú ēĖĆēÙĖġíÙĚÀĀÀúĴĚíĚ 

¢ƻ ŘŜǘŜǊƳƛƴŜ ƳŜŎƘŀƴƛŎŀƭ ŀƴŘ ǎŜǘ ǳǇ ƴƻǘŎƘ ŦƛƭǘŜǊ ǇŀǊŀƳŜǘŜǊǎ ǘƻ ǎǳǇǇǊŜǎǎ ǾƛōǊŀǘƛƻƴ ŎŀǳǎŜŘ ōȅ 

ǊŜǎƻƴŀƴŎŜΦ  

 

¢ƻ ŀǾƻƛŘ ǎǘǊƻƴƎ ǾƛōǊŀǘƛƻƴΣ ǇƭŜŀǎŜ ŦƛǊǎǘ ǎŜǘ ƭƻǿŜǊ ŜȄŎƛǘŀǘƛƻƴ ŀƳǇƭƛǘǳŘŜΦ IƻǿŜǾŜǊΣ ƛŦ ǘƘŜ ǎŜǘ ǾŀƭǳŜ ƛǎ 

ǘƻƻ ƭƻǿΣ Řŀǘŀ ǿŀǾŜŦƻǊƳ ǿƛƭƭ ƛƴŎƭǳŘŜ ǎƻƳŜ ŘŜƎǊŜŜ ƻŦ ŘƛǎǘƻǊǘƛƻƴΦ 

LŦ ǾƛōǊŀǘƛƻƴ ƻŎŎǳǊǎ ŘǳǊƛƴƎ ǘŜǎǘǎ ǿƘƛŎƘ ŎŀƴΩǘ ōŜ ǊŜŘǳŎŜ ǘƘǊƻǳƎƘ ƭƻǿŜǊƛƴƎ ŜƭŜŎǘǊƛŎŀƭ ŎǳǊǊŜƴǘ ŜȄŎƛǘŀǘƛƻƴΣ 

ƛǘ ƳƛƎƘǘ ōŜ ŘǳŜ ǘƻ ŜȄŎŜǎǎƛǾŜ ƎŀƛƴΦ tƭŜŀǎŜ ƭƻǿŜǊ ǾŜƭƻŎƛǘȅ Ǝŀƛƴ ŀƴŘ ǎŜǘ ƴƻǘŎƘ ŦƛƭǘŜǊ ŀǎ ŀŎŎƻǊŘŀƴŎŜ ŦǊƻƳ 

ǘƘŜ ƳŜŎƘŀƴƛŎŀƭ ǇǊƻǇŜǊǘƛŜǎ ŀƴŀƭȅǎƛǎΦ hǊ ƳƛƎƘǘ ōŜ ŘǳŜ ǘƻ ƛƴŜǊǘƛŀ ǎŜǘǘƛƴƎǎ όtǊлΦлпύ ƛǎ ǘƻƻ ƭŀǊƎŜΣ ǇƭŜŀǎŜ 

ǳǎŜ ƻǇǘƛƳŀƭ ƛƴŜǊǘƛŀ Ǌŀǘƛƻ ǾŀƭǳŜΦ 
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ʺːʵʶ_ĥúġíġĥĖĀ ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖ 

Multiturn  absolute encoder records the position and the revolution counts of the 
motor. When driver is powered - off, multiturn absolute encoder will backed up the data 
using battery and after powering on, the data will be used to calculated absolute 
mechanical posit ion and there is no need for a mechanical homing process. Use widely 
in robotic arms and CNC machines. 

If it is the first time using the encoder, please home the mechanical axis and 
initialize the absolute position of the encoder to zero. Set up a homing p oint and only 
home when there is an alarm. Please stop the axis before reading any position data to 
prevent inaccuracy.  

ʺːʵʶːʵsÀĖÀÿÙġÙĖĚ ĚÙġġíĀç 

sĖʴːʵʹ 

`ÀÿÙ ÌĚĆúĥġÙ 8ĀÎĆÓÙĖ ĚÙġġíĀçĚ _ĆÓÙ PP   HM 
CS

P 
  

vÀĀçÙ ʴ̤ʷʶʻʺʻ ¦Āíġ  l 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʴʵʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

ʴḾĀÎĖÙÿÙĀġÀú ÿĆÓÙ ́
¦ĚÙÓ ÀĚ ÀĀ íĀÎĖÙÿÙĀġÀú ÙĀÎĆÓÙĖː 2ĆÙĚĀġ˫ ĖÙġÀíĀ ēĆĚíġíĆĀ ÓÀġÀ ĆĀ ēĆĲÙĖ Ćææː ¦ĀúíÿíġÙÓ ġĖÀıÙú
ÓíĚġÀĀÎÙː 
ʵ_́ĥúġíġĥĖĀ úíĀÙÀĖ ÿĆÓÙ ́
¦ĚÙÓ ÀĚ À ÿĥúġíġĥĖĀ ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖː vÙġĖÀíĀ ēĆĚíġíĆĀ ÓÀġÀ ĆĀ ēĆĲÙĖ Ćææː EĆĖ ÀēēúíÎÀġíĆĀĚ
Ĳíġë æíĳÙÓ ġĖÀıÙú ÓíĚġÀĀÎÙ ÀĀÓ ĀĆ ÿĥúġíġĥĖĀ ÓÀġÀ ĆıÙĖæúĆĲː 
ʶˊ _ĥúġíġĥĖĀ ĖĆġÀĖĴ ÿĆÓÙ ́
¦ĚÙÓ ÀĚ À ÿĥúġíġĥĖĀ ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖː vÙġĖÀíĀ ēĆĚíġíĆĀ ÓÀġÀ ĆĀ ēĆĲÙĖ Ćææː ÎġĥÀú ÓÀġÀ
æÙÙÓÌÀÎ÷ íĀ ÌÙġĲÙÙĀ ʴˡ̃ sĖʺːʺʷ˝ː ¦ĀúíÿíġÙÓ ġĖÀıÙú ÓíĚġÀĀÎÙː 
ʷˊ zíĀçúÙ ġĥĖĀ ÀÌĚĆúĥġÙ ÿĆÓÙˊ 
¦ĚÙÓ ĲëÙĀ ġĖÀıÙú ÓíĚġÀĀÎÙ íĚ ĲíġëíĀ ʵ ĖÙıĆúĥġíĆĀ Ćæ ġëÙ ÙĀÎĆÓÙĖː 2ÀġÀ ĆıÙĖæúĆĲ Ĳíúú ġĖíççÙĖ
ÀúÀĖÿː 
ʹ-́úÙÀĖ ÿĥúġíġĥĖĀ ÀúÀĖÿ ÀĀÓ ÀÎġíıÀġÙ ÿĥúġíġĥĖĀ ÀÌĚĆúĥġÙ æĥĀÎġíĆĀː µíúú ĚĲíġÎë ġĆ ÿĥúġíġĥĖĀ ÿĆÓÙ
ĆĀÎÙ ÀúÀĖÿ ÎúÙÀĖÙÓˋ íæ ĖÙÿÀíĀĚ Àġ ʹ ÀæġÙĖ ʷĚˋ ēúÙÀĚÙ ĚĆúıÙ ÀÎÎĆĖÓíĀç ġĆ 8Ėʵʹʷː 

ʽ-́úÙÀĖ ÿĥúġíġĥĖĀ ēĆĚíġíĆĀˋ ĖÙĚÙġ ÿĥúġíġĥĖĀ ÀúÀĖÿ ÀĀÓ ÀÎġíıÀġÙ ÿĥúġíġĥĖĀ ÀÌĚĆúĥġÙ æĥĀÎġíĆĀː µíúú

ĚĲíġÎë ġĆ ÿĥúġíġĥĖĀ ÿĆÓÙ ĆĀÎÙ ÀúÀĖÿ ÎúÙÀĖÙÓˋ íæ ĖÙÿÀíĀĚ Àġ ʽ ÀæġÙĖ ʷĚˋ ēúÙÀĚÙ ĚĆúıÙ ÀÎÎĆĖÓíĀç

ġĆ 8Ėʵʹʷː súÙÀĚÙ ÓíĚÀÌúÙ ÀĳíĚ ÌÙæĆĖÙ ĚÙġġíĀç ġĆ ʽ ÀĀÓ ëĆÿÙ ġëÙ ÀĳíĚ ÌÙæĆĖÙ ĥĚíĀçː 

 

ʺːɻ ʶːʁvÙÀÓ ÀÌĚĆúĥġÙ ēĆĚíġíĆĀ 

ȁɻzġÙēĚ̔ 

 ʵ˝ EíĖĚġˋ ĚÙúÙÎġ À ÿĆġĆĖ Ĳíġë ÿĥúġíġĥĖĀ ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖˋ íĀĚġÀúú ÌÀġġÙĖĴ ÀĀÓÎĆĀæíĖÿ
ĲëÙġëÙĖ ġëÙ ÓĖíıÙĖ ıÙĖĚíĆĀ ĚĥēēĆĖġĚ ġëÙ ĚēÙÎíæíÎ ÿĆġĆĖ˕ 
 ʶ˝ zÙġ sĖʴːʵʹ ̠ ʵː Mæ íġ íĚ ġëÙ æíĖĚġ ġíÿÙ Ćæ íĀĚġÀúúÀġíĆĀˋ 8ĖĖʵʹʷ Ĳíúú ĆÎÎĥĖ ÌÙÎÀĥĚÙ ÌÀġġÙĖĴ íĚ
ĀÙĲúĴ íĀĚġÀúúÙÓ ÀĀÓ ēĆĚíġíĆĀ ÓÀġÀ íĚ íĀıÀúíÓːPlease home the axis and initialize the 
absolute position of the encoder to zero.  
 ʷ˝ µëÙĀ ÀÌĚĆúĥġÙ ëĆÿíĀç ēĆíĀġ íĚ ĚÙġ ÀĀÓ ġëÙĖÙ íĚ ĀĆ æÀĥúġ Ĳíġë ġëÙ ÌÀġġÙĖĴˋ ġëÙ ÀúÀĖÿ Ĳíúú
ÌÙ ÎúÙÀĖÙÓ 
 ʸ˝ EíĀÀúúĴˋ ġëÙ ĥĚÙĖ ÎÀĀ ĖÙÀÓ ġëÙ ÀÌĚĆúĥġÙ ēĆĚíġíĆĀː sĆĚíġíĆĀ ĲĆĀġ˫ ÌÙ úĆĚġ ÙıÙĀ íæ ġëÙ ÓĖíıÙĖ
íĚ ēĆĲÙĖÙÓ Ćææː 
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Install battery

Set 

Pr0.15=1

Home process

Finishing

Homing process̆

set Pr0.15=9

Read absolute 

position

YES

NO*

*Note̔ The newly installed encoder is not 

initialized and will alarm

 

ȁʁvÙÀÓ ÀÌĚĆúĥġÙ ēĆĚíġíĆĀ 

µëÙĀ ġëÙ ĖĆġĆĖ ġĥĖĀĚ íĀ ÎúĆÎ÷ĲíĚÙ ÓíĖÙÎġíĆĀˋ ġëÙ ĖÙıĆúĥġíĆĀ ÎĆĥĀġ Ĳíúú ÌÙ ĀÙçÀġíıÙ˕

ġĥĖĀĚ íĀ ÎĆĥĀġÙĖ ÎúĆÎ÷ĲíĚÙ ÓíĖÙÎġíĆĀˋ ġëÙ ÎĆĥĀġ Ĳíúú ÌÙ ēĆĚíġíıÙː `Ćː Ćæ ĖÙıĆúĥġíĆĀĚ Ĳíúú ÌÙ

æĖĆÿ̫lʶʻʺʻ ġĆ ̝ʷʶʻʺʻː MæġëÙ ÎĆĥĀġ ĀĥÿÌÙĖ ĖÙÀÎëÙĚ ̝ʷʶʻʺʻ íĀ ÎĆĥĀġÙĖ ÎúĆÎ÷ĲíĚÙ

ÓíĖÙÎġíĆĀˋ ġëÙ ÎĆĥĀġ Ĳíúú ĖÙıÙĖġ ÌÀÎ÷ ġĆˡ̫ ʶʻʺʼˋˡ̫ ʶʻʺʻ ÀĀÓ ıíÎÙ ıÙĖĚÀ æĆĖ ÎúĆÎ÷ĲíĚÙ

ÓíĖÙÎġíĆĀː 

Ě æĆĖ ēĆĚíġíĆĀ ÓÀġÀˋ íġ ÓÙēÙĀÓĚ ĆĀ ġëÙ ēĖÙÎíĚíĆĀ Ćæ ġëÙ ÙĀÎĆÓÙĖː EĆĖ ʵʻ Ìíġ ̠ ʴˡɻ ʷʵʴʻʵˋ

ʶʷ Ìíġ ̠ ʴˡ̓ ʷʼʼʺʴʻ 
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vÙÀÓ ÓÀġÀ æĖĆÿ ʺʴʺʸë ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ 

súÙÀĚÙ ĖÙÀÓ ÓÀġÀ ĆĀúĴ ĲëÙĀ ġëÙ ÿĆġĆĖ íĚ æĥúúĴ ĚġĆēēÙÓ ĆĖ íġ ÿíçëġ ÎÀĥĚÙ ÎÀúÎĥúÀġíĆĀ

ÙĖĖĆĖĚː súÙÀĚÙ ĖÙēÙÀġ ġëíĚ ĚġÙē æĆĖ Àġ úÙÀĚġ ġĲíÎÙ ġĆ ÿÀ÷Ù ĚĥĖÙ ġëÙ ĖÙĚĥúġ íĚ ĥĀíæĆĖÿː 

 

_ĥúġíġĥĖĀ ĖĆġÀġíĆĀÀú ÿĆÓÙ 

EĆĖ ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖˋ ÿĥúġíġĥĖĀ ĖĆġÀġíĆĀÀú ÿĆÓÙ ˜sĖʴːʵʹ ̠ ʶˋ sĖʺːʺʷ ĚÙġ ġĆ ÿĥúġíġĥĖĀ

ĥēēÙĖ úíÿíġ˝ íĚ ÀÓÓÙÓ ĆĀ ġĆē Ćæ íĀÎĖÙÿÙĀġÀú ÿĆÓÙ ÀĀÓ ÿĥúġíġĥĖĀ úíĀÙÀĖ ÿĆÓÙː ÎġĥÀú

æÙÙÓÌÀÎ÷ ÿĥúġíġĥĖĀ ÓÀġÀ íĚ ÀúĲÀĴĚ ÌÙġĲÙÙĀ ʴ˟̊ sĖʺːʺʷ ̝ ʵ˛ˋ ĖÙçÀĖÓúÙĚĚ Ćæ ġëÙ ÓíĖÙÎġíĆĀ

Ćæ ĖĆġÀġíĆĀː ¢ëÙĖÙ íĚ ĀĆ úíÿíġ ġĆ ĀĆː Ćæ ĖĆġÀġíĆĀ ÀĀÓ ĀĆ ÓÀġÀ ĆıÙĖæúĆĲː 

 

zíĀçúÙ ġĥĖĀ ÀÌĚĆúĥġÙ ÿĆÓÙ 

¦ĚÙ ġëíĚ ÿĆÓÙ ĲëÙĀ ġëÙ ġĖÀıÙú ÓíĚġÀĀÎÙ Ćæ ġëÙ ÀĳíĚ íĚ ĲíġëíĀ À ĚíĀçúÙ ġĥĖĀ Ćæ ġëÙ ĖĆġĆĖː 

ʵː ¢ÀĖçÙġ ēĆĚíġíĆĀ íĀēĥġ ĖÀĀçÙ8˟ġëÙĖ- ¢ 

µëÙĀ ĥĚíĀç ʶʷÌlíġ ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖˋ ĥĀÓÙĖ ĚíĀçúÙ ġĥĖĀ ÀÌĚĆúĥġÙ ÿĆÓÙˋ ÙúÙÎġĖĆĀíÎ

çÙÀĖ ĖÀġíĆ ̠ʵˊʵ 

KĆÿíĀç ēĆíĀġ ĆææĚÙġ ʺʴʻ-ë ̠ ʴˋ ġÀĖçÙġ ēĆĚíġíĆĀ ĖÀĀçÙ ̠ ʴ˟̊ ʶʶʷˡɻ̨ 

ĳíĚ íĚ ëĆÿÙÓˋ ġÀĖçÙġ ēĆĚíġíĆĀ ĖÀĀçÙ ̠ ʺʴʻ-ë˟̊ ʶʶʷˡɻ̝ ʺʴʻ-ë˛ 

 

µëÙĀ ÙúÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ̠ ʵˊʵˋ ʺʴʻ-ë ̠ ʴˊ 

Motor Load

Position during power-on

Encoder position

Actual position

0 223-1

0 223-1

µëÙĀ ÙúÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ̠ ʵˊʵˋ ʺʴʻ-ë ̠ ʵʴʴʴʴˊ 
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Motor Load

Position during power-on

Encoder position

Actual position

0 223-1

10000 (223-1)+10000

 

ȁ̫-úÙÀĖ ÿĥúġíġĥĖĀ ēĆĚíġíĆĀ 

+ÙæĆĖÙ ÎúÙÀĖíĀç ÿĥúġíġĥĖĀ ēĆĚíġíĆĀˋ ÀĳíĚ ĀÙÙÓĚ ġĆ ÌÙ ëĆÿÙÓː æġÙĖ ÎúÙÀĖíĀç ÿĥúġíġĥĖĀ

ēĆĚíġíĆĀˋ ĖÙıĆúĥġíĆĀ ÎĆĥĀġ ̠ ʴ Ìĥġ ÀÌĚĆúĥġÙ ēĆĚíġíĆĀ ĖÙÿÀíĀĚ ĥĀÎëÀĀçÙÓ ÀĀÓ 8ĖĖʵʹʷ ÀúÀĖÿ

Ĳíúú ÌÙ ÎúÙÀĖÙÓː 

súÙÀĚÙ ÿÀ÷Ù ĚĥĖÙ ġëÙ ëĆÿíĀç ēĆíĀġ íĚ ĲíġëíĀ ġëÙ ĖÀĀçÙ Ćæ ʵ ĖÙıĆúĥġíĆĀ Ćæ ġëÙ ĖĆġĆĖː

MĀĚġÀúúÀġíĆĀ ÀĀÓ ĚÙġĥē Ćæ ġëÙ ëĆÿíĀç ēĆíĀġ ÎÀĀ ÌÙ ĚÙġ Ĳíġë ġëÙ ĥĚÙ Ćæ ÀĥĳíúíÀĖĴ æĥĀÎġíĆĀ

2ʶʵ ĆĀ ġëÙ æĖĆĀġ ēÀĀÙúː 

+Ĵ ĚÙġġíĀç sĖʴːʵʹ ġĆ ʽˋ ÿĥúġíġĥĖĀ ēĆĚíġíĆĀ Ĳíúú ÌÙ ÎúÙÀĖÙÓː 

 

súÙÀĚÙ ġÀ÷Ù ĀĆġíÎÙ Ćæ ÿĆġĆĖ ēĆĚíġíĆĀ ÓĥĖíĀç ēĆĲÙĖ ĆĀː vÀĀçÙ Ćæ ÿĆġíĆĀ Ćæ À ÿĆġĆĖ

ÓÙēÙĀÓĚ ĆĀ ġëÙ ēĆĚíġíĆĀ Ćæ ġëÙ ÿĆġĆĖ ÓĥĖíĀç ēĆĲÙĖ ĆĀ ˜ʶʷÌlíġ ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖ ÀĚ

ÙĳÀÿēúÙ˝ː 
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Mæ ġëÙ ÿĆġĆĖ ēĆĚíġíĆĀ íĚ ÀĚ ĚëĆĲĀ ÌÙúĆĲ ÓĥĖíĀç ēĆĲÙĖ ĆĀː ¢ëÙ ĖÀĀçÙ Ćæ ÿĆġíĆĀ Ćæ ġëÙ

ÿĆġĆĖ íĚ ĲíġëíĀ ġëÙ ĖÀĀçÙ Ćæ À ĚíĀçúÙ ġĥĖĀ Ćæ ġëÙ ÿĆġĆĖ æĖĆÿ ÿĆġĆĖ ēĆĚíġíĆĀ ÓĥĖíĀç ēĆĲÙĖ

ĆĀ ː

0

223-1

Range of motion

Position during 

power-on

Single turn

Position

 
If power is turned off at position as shown below  and power on when motor reaches the 

position below. Motor range of motion changes as shown below.  

0

223-1

Range of Motion

Position during 

power-on

Single Turn

Moved after power-

off

Position

 
 

ʺːʵʶːʷÌĚĆúĥġÙ 8ĀÎĆÓÙĖ vÙúÀġÙÓ úÀĖÿ 

¢ëÙ ÀúÀĖÿ ÎÀĀ ÓÙġÙĖÿíĀÙ íæ ÀÌĚĆúĥġÙ ıÀúĥÙ ÙĀÎĆÓÙĖ íĚ ıÀúíÓː Mæ ÌÀġġÙĖĴ ēĆĲÙĖ íĚ úĆĲˋ
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ĀĆġ À ÿĆġĆĖ Ĳíġë ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖˋ ÙĀÎĆÓÙĖ ÙĖĖĆĖ ÙġÎː ĆÎÎĥĖĚˋ ĥĚÙĖ ÎÀĀ æíĀÓ Ćĥġ ÀÌĆĥġ

ġëÙ ÙĖĖĆĖ æĖĆÿ ÀúÀĖÿ Ćĥġēĥġ ĆĖ ĆĀ ġëÙ æĖĆĀġ ēÀĀÙúː -ĆĀġĖĆúúÙĖ Ĳíúú ĚġĆē ÀĀĴ ĆēÙĖÀġíĆĀ

ĥĀġíú ÀúÀĖÿ íĚ ÎúÙÀĖÙÓː 

 

úÀĖÿ Ćĥġēĥġˊ 

8ĖĖʵʹʷ Ĳíúú ÌÙ ĚëĆĲĀ ĆĀ æĖĆĀġ ēÀĀÙú ĆĖ ÌĴ M˖f Z_ ĚíçĀÀú ÀĀÓ æĖĆÿ ÎĆĀġĖĆúúÙĖː 

 

8ĖĖʵʹʷ ÿíçëġ ĆÎÎĥĖˋ 

 ̂ʵ̃ Mæ ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖ íĚ ĥĚÙÓ æĆĖ ġëÙ æíĖĚġ ġíÿÙ ÀĀÓ ÓĥÙ ġĆ íĀĚġÀúúÀġíĆĀ Ćæ ĀÙĲ

ÌÀġġÙĖíÙĚ ĳíĚ ĀÙÙÓĚ ġĆ ÌÙ ëĆÿÙÓ ÀĀÓ ÿĥúġíġĥĖĀ ÓÀġÀ ĀÙÙÓĚ ġĆ ÌÙ ÎúÙÀĖÙÓː 

 ̂ʶ̃ Mæ ÌÀġġÙĖĴ ıĆúġÀçÙ íĚ úĆĲÙĖ ġëÀĀ ʷːʶıːvÙēúÀÎÙ ÌÀġġÙĖĴ ÀĀÓ ĖÙĚġÀĖġ ġëÙ ÿĆġĆĖː 

 ̂ʷ̃ Mæ ÌÀġġÙĖĴ ıĆúġÀçÙ íĚ úĆĲÙĖ ġëÀĀ ʶːʹı ĆĖ ÌÀġġÙĖĴ ēĆĲÙĖ ĲÀĚ Îĥġ Ćææː vÙēúÀÎíĀç

ġëÙ ÌÀġġÙĖĴ ĲĆĀġ˫ ÎúÙÀĖ ġëÙ ÀúÀĖÿː ĳíĚ ĀÙÙÓĚ ġĆ ÌÙ ëĆÿÙÓ ÀĀÓ ÿĥúġíġĥĖĀ ÓÀġÀ ĀÙÙÓĚ ġĆ

ÌÙ ÎúÙÀĖÙÓː 

 

ȁy úÀĖÿ ēĖĆÎÙĚĚíĀç æúĆĲ ÎëÀĖġ 

Err153

Replace 

battery̆
power-on

Alarm clear̙

Return to home 

point̆set Pr0.15=9

Alarm clear

YES

NO

Absolute

Encoder

NO

YES

Replace encoder 

or set P0.15=0

 

ʺːɻ s̫ĖĆÌÙ 

_ĆġĆĖ æÙÙÓÌÀÎ÷ ēĆĚíġíĆĀ úÀġÎëíĀç æĥĀÎġíĆĀ ÎÀĀ ÌÙ ĖÙÀúíĸÙÓ ġëĖĆĥçë íĀēĥġ ĚíçĀÀú Ĳíġë ēĖĆÌÙ

æĥĀÎġíĆĀː z2ʻ8- ĚĥēēĆĖġĚ ĥē ġĆ ʶ íĀēĥġĚ Ĳíġë ēĖĆÌÙ æĥĀÎġíĆĀ ÀĀÓ ÎÀĀ ÌÙ ĥĚÙÓ

ĚíÿĥúġÀĀÙĆĥĚúĴˋ ġĆ ĖÙÎĆĖÓ ġëÙ ēĆĚíġíĆĀ íĀæĆĖÿÀġíĆĀ ÎĆĖĖÙĚēĆĀÓíĀç ġĆ ēĖĆÌÙ ĚíçĀÀú ĖíĚíĀç

ÀĀÓ æÀúúíĀç ÙÓçÙː sĖĆÌÙ ʵ ĚíçĀÀú ÎĆÿÙĚ æĖĆÿ -`ʵ ġÙĖÿíĀÀú ēíĀ ʵ ÀĀÓ ʹ ÓíææÙĖÙĀġíÀú ĚíçĀÀúː
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sĖĆÌÙ ʶ ĚíçĀÀúÎĆÿÙĚ æĖĆÿ -`ʵ ġÙĖÿíĀÀú ēíĀ ʶˡ̋ ÓíææÙĖÙĀġíÀú ĚíçĀÀúː 

 

sĖʴːʴʻ 

`ÀÿÙ 

sĖĆÌÙ ĚíçĀÀú ēĆúÀĖíġĴ

ĚÙġġíĀçĚ˖-ĆÿÿÀĀÓ ēĥúĚÙ

íĀēĥġ ÿĆÓÙ ĚÙġġíĀçĚ 

_ĆÓÙ       F 

vÀĀçÙ ʴ ̤ ʷ ¦Āíġ  ˞ 2ÙæÀĥúġ  ̫ MĀÓÙĳ ʶʴʴʻë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

 

 

 

 

Probe signal polarity settings take  effect when Pr0.01 = 9 

zÙġ ıÀúĥÙ 2ÙġÀíúĚ 

 ɹ sĖĆÌÙ ʵ ̪ ʶ ēĆúÀĖíġĴ íĀıÙĖĚíĆĀ 

 ɻ sĖĆÌÙ ʶ ēĆúÀĖíġĴ íĀıÙĖĚíĆĀ 

 ʁ sĖĆÌÙ ʵ ēĆúÀĖíġĴ íĀıÙĖĚíĆĀ 

 ̫ `Ć ēĆúÀĖíġĴ íĀıÙĖĚíĆĀ æĆĖ ēĖĆÌÙ ʵ ̪ ʶ 

 

 

If Pr0.01 Ŭ ʽˋ sĖʴːʴʻ ̠ -ĆÿÿÀĀÓ ēĥúĚÙ íĀēĥġ ÿĆÓÙ ĚÙġġíĀçĚː 

Command pulse input 

-ĆÿÿÀĀÓ

sĆúÀĖíġĴ

íĀıÙĖĚíĆĀ 

˜sĖʴːʴʺ˝ 

-ĆÿÿÀĀÓ ēĥúĚÙ 

íĀēĥġ ÿĆÓÙ

ĚÙġġíĀçĚ 

˜sĖʴːʴʻ˝ 

-ĆÿÿÀĀÓ sĥúĚÙ

_ĆÓÙ 
sĆĚíġíıÙ ĚíçĀÀú `ÙçÀġíıÙ ĚíçĀÀú 

ȍ Ȏɹ 

 ɹ

ĆĖ 

 ʁ

ʽʴ̰ēëÀĚÙ

ÓíææÙĖÙĀÎÙ 

ʶ ēëÀĚÙ ēĥúĚÙ 

ϺsëÀĚÙ ̝ sëÀĚÙ

+̃    

 ɻ

-µ ēĥúĚÙ ĚÙĕĥÙĀÎÙ 

̅ 

--µ ēĥúĚÙ

ĚÙĕĥÙĀÎÙ  

ȍ Ȏ̫ 

sĥúĚÙ ĚÙĕĥÙĀÎÙ 

̅ 

2íĖÙÎġíĆĀÀú ĚĴÿÌĆú  

 ɻ

 ɹ

ĆĖ 

 ʁ

ʽʴ̰ēëÀĚÙ

ÓíææÙĖÙĀÎÙ 

ʶ ēëÀĚÙ ēĥúĚÙ 

̂sëÀĚÙ̅sëÀĚÙ

+̃  

 
 

 ɻ

-µ ēĥúĚÙ ĚÙĕĥÙĀÎÙ 

̅ 

--µ ēĥúĚÙ

ĚÙĕĥÙĀÎÙ 
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 ̫

sĥúĚÙ ĚÙĕĥÙĀÎÙ 

̅ 

2íĖÙÎġíĆĀÀú ĚĴÿÌĆú  

 

 

Command pulse input signal max. frequency and min. duration needed 

-ĆÿÿÀĀÓ ēĥúĚÙíĀēĥġ íĀġÙĖæÀÎÙ 
_Àĳː

EĖÙĕĥÙĀÎĴ 

_íĀː ÓĥĖÀġíĆĀ ĀÙÙÓÙÓ̂ɽĚ̃  

ġʵ ġ ʁ ġ ̫ ġ y ġ ́ ġ ̋

sĥúĚÙ

ĚÙĕĥÙĀÎÙ

íĀġÙĖæÀÎÙ 

2íææÙĖÙĀġíÀú ÓĖíıÙ ʹʴʴ ÷Kĸ  ʁ  ɻ  ɻ  ɻ  ɻ  ɻ

fēÙĀ ÎĆúúÙÎġĆĖ 
ʶʴʴ ÷Kĸ  ́ ʶːʹ ʶːʹ ʶːʹ ʶːʹ ʶːʹ 

Please set >0.1ɽĚ æĆĖ ġëÙ ÓĥĖÀġíĆĀ ÌÙġĲÙÙĀ ĖíĚíĀç ÀĀÓ æÀúúíĀç ÙÓçÙ Ćæ ÎĆÿÿÀĀÓ ēĥúĚÙ íĀēĥġ ĚíçĀÀúː 

1 revolution with 2500 pulses 2- phase pulse input when Pr0.07=0 or 2, Pr0.08 = 10000; 

1 revolution with 10000 pulses 1- phase pulse input when Pr0.07=1 or 3, Pr0.08 = 10000 

 

ʺːɻ ʷːʵ sĖĆÌÙ æĥĀÎġíĆĀ 

 

µëÙĀ ĥĚíĀç 8¶¢ʵ ĆĖ 8¶¢ʶ ÀĚ ēĖĆÌÙˋ ēúÙÀĚÙ ĚÙġ ÀĚ æĆúúĆĲíĀçˊ 

À̃ zÙġ ēĆúÀĖíġĴ Ćæ 8¶¢ ʵ ĆĖ 8¶¢ ʶ ÀĚ ēĖĆÌÙː zÙġ ġëÙ úÙıÙú ēĆúÀĖíġĴ Ćæ ġëÙ ēĖĆÌÙĚ ĥĚíĀç ʴĳʶʴʴʻ

˖ sĖʴːʴʻː +íġ ʴ æĆĖ 8¶¢ʵ ĚíçĀÀúˋ Ìíġ ʵ æĆĖ 8¶¢ʶ ĚíçĀÀú 

Ì̃ sĖĆÌÙ æĥĀÎġíĆĀ íĚ ĚÙġ ġëĖĆĥçë ʴĳʺʴ+ʼ ˜+íġ ʴˡ̒ íĚ æĆĖ ēĖĆÌÙ ʵˋ Ìíġʼˡɻ ʹ íĚ æĆĖ ēĖĆÌÙ ʶ˝ː

EĥĀÎġíĆĀĚ íĀÎúĥÓíĀç ÀÎġíıÀġíĆĀ ġĖíççÙĖ ĚíçĀÀú ĚÙúÙÎġíĆĀˋ ġĖíççÙĖíĀç ÿĆÓÙ ÀĀÓ ġĖíççÙĖíĀç

ĚíçĀÀú ÙÓçÙː 

súÙÀĚÙ ġÀ÷Ù ĀĆġÙˊ 

̂í̃ ¢ĖíççÙĖíĀç ÿĆÓÙˊ zíĀçúÙ ġĖíççÙĖˋ ĖíĚíĀç ĚíçĀÀú ÙÓçÙ ̠ ıÀúíÓ˕ ġĖíççÙĖíĀç ÿĆÓÙˊ

-ĆĀġíĀĥĆĥĚ ġĖíççÙĖˋ ĖíĚíĀç ÀĀÓ æÀúúíĀç ÙÓçÙ ̠ ıÀúíÓ 

̂íí̃ æġÙĖ ÀÎġíıÀġíĆĀˋ ġĖíççÙĖ ĚíçĀÀú ĚÙúÙÎġíĆĀˋ ġĖíççÙĖíĀç ĚíçĀÀú ÙÓçÙ ĚÙġġíĀçĚˋ ÎĆĥĀġÙĖ Ĳíúú

ÌÙ ĖÙĚÙġ ÀĀÓ ʴĳʺʴ+ʽ ĚġÀġĥĚ Ĳíúú ÎëÀĀçÙ ÀĚ ĲÙúúː 

̂ííí̃sĖĆÌÙ ĚíçĀÀú úÙıÙú íĚ ĚëĆĲĀ íĀ ʺʴE2ˊ 8¶¢ʵˡ̡Ìíġ ʶʺˋ 8¶¢ʶˡ̡ Ìíġ ʶʻː 

vÙúÀġÙÓ fÌöÙÎġĚ 

MĀÓÙĳ 
zĥÌ 

MĀÓÙĳ 
ZÀÌÙú ÎÎÙĚĚ 

2ÀġÀ 

¢ĴēÙ 
¦ĀíġĚ vÀĀçÙ 2ÙæÀĥúġ 
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ʶʴʴʻë ʴʴë sĖĆÌÙ ʵ ēĆúÀĖíġĴ ĚÙġġíĀç vµ ¦íĀġʵʺ  ʴ̤ʴĳEEEE  ɻ

ʶʴʴʻë ʴʵë sĖĆÌÙ ʶ ēĆúÀĖíġĴ ĚÙġġíĀç vµ ¦íĀġʵʺ  ʴ̤ʴĳEEEE  ɻ

ʺʴ+ʼë ʴʴë sĖĆÌÙ ÎĆĀġĖĆú ĲĆĖÓ vµ ¦íĀġʵʺ  ʴ̤ʺʹʹʷʹ  ɹ

ʺʴ+ʽë ʴʴë sĖĆÌÙ ĚġÀġĥĚ ĲĆĖÓ vf ¦íĀġʵʺ  ʴ̤ʺʹʹʷʹ  ɹ

ʺʴ+ ë ʴʴë 

sĖĆÌÙ ʵĆĖ »ĚlíçĀÀú ĖíĚíĀç

ÙÓçÙ úÀġÎëíĀç ēĆĚíġíĆĀ vf íĀġʷʶ 

-ĆÿÿÀĀÓ 

ĥĀíġ 

ˡ

ʶʵʸʻʸʼʷʺʸʼ̤ʶ

ʵʸʻʸʼʷʺʸʻ 

 ɹ

ʺʴ++ë ʴʴë 

sĖĆÌÙ ʵ ĆĖ »ĚlíçĀÀú æÀúúíĀç

ÙÓçÙ úÀġÎëíĀç ēĆĚíġíĆĀ vf íĀġʷʶ 

-ĆÿÿÀĀÓ 

ĥĀíġ 

ˡ

ʶʵʸʻʸʼʷʺʸʼ̤ʶ

ʵʸʻʸʼʷʺʸʻ 

 ɹ

ʺʴ+-ë ʴʴë 

sĖĆÌÙ ʶ ĆĖ »ĚlíçĀÀú ĖíĚíĀç

ÙÓçÙ úÀġÎëíĀç ēĆĚíġíĆĀ vf íĀġʷʶ 

-ĆÿÿÀĀÓ 

ĥĀíġ 

ˡ

ʶʵʸʻʸʼʷʺʸʼ̤ʶ

ʵʸʻʸʼʷʺʸʻ 

 ɹ

ʺʴ+2ë ʴʴë 

sĖĆÌÙ ʶ ĆĖ »ĚlíçĀÀú æÀúúíĀç

ÙÓçÙ úÀġÎëíĀç ēĆĚíġíĆĀ vf íĀġʷʶ 

-ĆÿÿÀĀÓ 

ĥĀíġ 

ˡ

ʶʵʸʻʸʼʷʺʸʼ̤ʶ

ʵʸʻʸʼʷʺʸʻ 

 ɹ

ʺʴ2ʹë ʴʴë 
sĖĆÌÙ ʵ ĆĖ »ĚlíçĀÀú ĖíĚíĀç

ÙÓçÙ ÎĆĥĀġÙĖ 
vf ¦íĀġʷʶ 

 ʴ̤ʸʶʽʸʽʺʻʶʽʺ 
 ɹ

ʺʴ2ʺë ʴʴë 
sĖĆÌÙ ʵ ĆĖ »ĚlíçĀÀú æÀúúíĀç

ÙÓçÙ ÎĆĥĀġÙĖ 
vf ¦íĀġʷʶ 

 ʴ̤ʸʶʽʸʽʺʻʶʽʺ 
 ɹ

ʺʴ2ʻë ʴʴë 
sĖĆÌÙ ʶ ĆĖ »ĚlíçĀÀú ĖíĚíĀç

ÙÓçÙ ÎĆĥĀġÙĖ 
vf ¦íĀġʷʶ 

 ʴ̤ʸʶʽʸʽʺʻʶʽʺ 
 ɹ

ʺʴ2ʼë ʴʴë 
sĖĆÌÙ ʶ ĆĖ »ĚlíçĀÀúæÀúúíĀç

ÙÓçÙ ÎĆĥĀġÙĖ 
vf ¦íĀġʷʶ 

 ʴ̤ʸʶʽʸʽʺʻʶʽʺ 
 ɹ

 

ʺːʵʷːʶ zíçĀÀú MĀēĥġ Ćæ 8¶¢ʵ ÀĀÓ 8¶¢ʶ 

8¶¢ʵ̔síĀʵ ÀĀÓ síĀʹ Ćæ -`ʵ ġÙĖÿíĀÀú 

8¶¢ʶ̔síĀʶ ÀĀÓ síĀʺ Ćæ -`ʵ ġÙĖÿíĀÀú 

ʺːʵʷːʷ sĖĆÌÙ -ĆĀġĖĆú µĆĖÓ ʺʴ+ʼë 

+íġ 2ÙæíĀíġíĆĀ 2ÙġÀíúĚ 

 ɹ sĖĆÌÙ ʵ ÙĀÀÌúÙ ʴl 2líĚÀÌúÙ 
ʵl 8lĀÀÌúÙ 

 ɻ
sĖĆÌÙ ʵ ÿĆÓÙ 

ʴl zlíĀçúÙ ġĖíççÙĖ ÿĆÓÙ 
ʵl -lĆĀġíĀĥĆĥĚ ġĖíççÙĖ ÿĆÓÙ 

 ʁ sĖĆÌÙ ʵ ġĖíççÙĖ ĚíçĀÀú
ĚÙúÙÎġíĆĀ 

ʴ˞ 8¶¢ʵ ĚíçĀÀú 
ʵl »l ĚíçĀÀú 

 ̫ vÙĚÙĖıÙÓ  l
 y sĖĆÌÙ ʵ ĖíĚíĀç ÙÓçÙ ġĖíççÙĖ ʴl 2líĚÀÌúÙ 

ʵl 8lĀÀÌúÙ 
 ́

sĖĆÌÙ ʵ æÀúúíĀç ÙÓçÙ ġĖíççÙĖ 
ʴl 2líĚÀÌúÙ 
ʵl 8lĀÀÌúÙ 

ʺl  ̒ vÙĚÙĖıÙÓ  l
 ̓ sĖĆÌÙ ʶ ÙĀÀÌúÙ ʴl 2líĚÀÌúÙ 
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ʵl 8lĀÀÌúÙ 
 ̔

sĖĆÌÙ ʶ ÿĆÓÙ 
ʴl zlíĀçúÙ ġĖíççÙĖ ÿĆÓÙ 
ʵl -lĆĀġíĀĥĆĥĚ ġĖíççÙĖ ÿĆÓÙ 

ʵ ɹ sĖĆÌÙ ʶ ġĖíççÙĖ ĚíçĀÀú
ĚÙúÙÎġíĆĀ 

ʴ˞ 8¶¢ʶ ĚíçĀÀú 
ʵl »l ĚíçĀÀú 

ʵʵ vÙĚÙĖıÙÓ  l
ʵ ʁ sĖĆÌÙ ʶ ĖíĚíĀç ÙÓçÙ ġĖíççÙĖ ʴl 2líĚÀÌúÙ 

ʵl 8lĀÀÌúÙ 
ʵ ̫

sĖĆÌÙ ʶ æÀúúíĀç ÙÓçÙ ġĖíççÙĖ 
ʴl 2líĚÀÌúÙ 
ʵl 8lĀÀÌúÙ 

ʵʸlɻ  ́ vÙĚÙĖıÙÓ  l

 

ʺːʵʷːʸ sĖĆÌÙ zġÀġĥĚ µĆĖÓ ʺʴ+ʽë 

+íġ 2ÙæíĀíġíĆĀ 2ÙġÀíúĚ 

 ɹ sĖĆÌÙ ʵ ÙĀÀÌúÙ 
ʴl 2líĚÀÌúÙ 
ʵl 8lĀÀÌúÙ 

 ɻ
sĖĆÌÙ ʵ ĆĖ »ĚlíçĀÀú ĖíĚíĀç ÙÓçÙ
ġĖíççÙĖ 

ʴl ĀlĆġ ÙĳÙÎĥġÙÓ 
ʵl ÙlĳÙÎĥġÙÓ 

 ʁ
sĖĆÌÙ ʵ ĆĖ»lĚíçĀÀú æÀúúíĀç ÙÓçÙ
ġĖíççÙĖ 

ʴl ĀlĆġ ÙĳÙÎĥġÙÓ 
ʵl ÙlĳÙÎĥġÙÓ 

ʷl  ́ vÙĚÙĖıÙÓ  l
ʺl  ̒ vÙĚÙĖıÙÓ  l

 ̓ sĖĆÌÙ ʶ ÙĀÀÌúÙ 
ʴl 2líĚÀÌúÙ 
ʵl 8lĀÀÌúÙ 

 ̔
sĖĆÌÙ ʶ ĆĖ »ĚlíçĀÀú ĖíĚíĀç ÙÓçÙ
ġĖíççÙĖ 

ʴl ĀlĆġ ÙĳÙÎĥġÙÓ 
ʵl ÙlĳÙÎĥġÙÓ 

ʵ ɹ
sĖĆÌÙ ʶ ĆĖ »ĚlíçĀÀú æÀúúíĀç ÙÓçÙ
ġĖíççÙĖ 

ʴl ĀlĆġÙĳÙÎĥġÙÓ 
ʵl ÙlĳÙÎĥġÙÓ 

ʵʵlɻ ̫ vÙĚÙĖıÙÓ  l
ʵʸlɻ  ́ vÙĚÙĖıÙÓ  l

ʺːʵʷːʺ ZÀġÎë sĆĚíġíĆĀ vÙçíĚġÙĖ 

MĀÓÙĳ 2ÙġÀíúĚ 

ʺʴ+ ë sĖĆÌÙ ʵor Z-signal ĖíĚíĀç ÙÓçÙ úÀġÎë ēĆĚíġíĆĀ 

ʺʴ++ë sĖĆÌÙ ʵor Z-signal æÀúúíĀç ÙÓçÙ úÀġÎë ēĆĚíġíĆĀ 

ʺʴ+-ë sĖĆÌÙ ʶor Z-signal ĖíĚíĀç ÙÓçÙ úÀġÎë ēĆĚíġíĆĀ 

ʺʴ+2ë sĖĆÌÙ ʶor Z-signal æÀúúíĀç ÙÓçÙ úÀġÎë ēĆĚíġíĆĀ 
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ʺːʵʷːʻ ZÀġÎë -ĆĥĀġÙĖ vÙçíĚġÙĖ 

MĀÓÙĳ 2ÙġÀíúĚ 

ʺʴ2ʹë sĖĆÌÙ ʵor Z-signal ĖíĚíĀç ÙÓçÙ ÎĆĥĀġÙĖ 

ʺʴ2ʺë sĖĆÌÙ ʵ or Z-signal æÀúúíĀç ÙÓçÙ ÎĆĥĀġÙĖ 

ʺʴ2ʻë sĖĆÌÙ ʶor Z-signal ĖíĚíĀç ÙÓçÙ ÎĆĥĀġÙĖ 

ʺʴ2ʼë sĖĆÌÙ ʶor Z-signal æÀúúíĀç ÙÓçÙ ÎĆĥĀġÙĖ 

 

ʺːʵʷːʼ sĖĆÌÙ ÿĆÓÙ 

zÙġ Ìíġʵ˖Ìíġʽ Ćæ ʺʴ+ʼë ˜sĖĆÌÙ ÿĆÓÙ˝ˋ ʴ ̠zíĀçúÙ ġĖíççÙĖ ÿĆÓÙˋ ʵ ̠ -ĆĀġíĀĥĆĥĚ ġĖíççÙĖ

ÿĆÓÙː 

̂ʵ̃ zíĀçúÙ ġĖíççÙĖ ÿĆÓÙ 

¢ĖíççÙĖĚ ĆĀúĴ ĲëÙĀ ġëÙ ġĖíççÙĖ ĚíçĀÀú íĚ ıÀúíÓ æĆĖ ġëÙ æíĖĚġ ġíÿÙː MĀ ĆĖÓÙĖ ġĆ úÀġÎë ġëÙ

ēĆĚíġíĆĀˋ ĥĚÙĖĚ ĀÙÙÓ ġĆ ĚÙġÌíġʴ˖Ìíġʼ Ćæ ʺʴ+ʼë ġĆ ʴˋ ġëÙĀ ĚÙġ Ìíġʴ˖Ìíġʼ Ćæ ʺʴ+ʼë ġĆ ʵː¢ëÙ

ĚÙĕĥÙĀÎÙ ÓíÀçĖÀÿ íĚ ÀĚ ĚëĆĲĀ ÌÙúĆĲˊ 
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̂ʶ̃ -ĆĀġíĀĥĆĥĚ ġĖíççÙĖ ÿĆÓÙ 

¢ëÙ ÓÀġÀ ĚÀıÙÓ æĖĆÿ ĚíçĀÀú ġĖíççÙĖíĀç Ĳíúú ÌÙ ĚÀıÙÓ ĥĀġíú ġëÙ ĀÙĳġ ġĖíççÙĖ ĚíçĀÀúː

8ĀÀÌúíĀç ġëÙ ēĖĆÌÙ ÀçÀíĀ íĚ ĀĆġ ĀÙÙÓÙÓː zÙĕĥÙĀÎÙ ÓíÀçĖÀÿ ÀĚ ĚëĆĲĀ ÌÙúĆĲˊ 

 

 

ʺːɻ fyġëÙĖ EĥĀÎġíĆĀĚ 

ʺːʵʸːʵEĥĀÎġíĆĀĚ ĥĀÓÙĖ sĆĚíġíĆĀ ÿĆÓÙ 

8úÙÎġĖĆĀíÎ çÙÀĖ æĥĀÎġíĆĀ 

Mæ ÎĆÿÿÀĀÓæĖÙĕĥÙĀÎĴ æĖĆÿ ÎĆĀġĖĆúúÙĖ íĚ ĀĆġ ÙĀĆĥçë ĲëíÎë ÎÀĥĚÙ ġëÙ ÿĆġĆĖ ġĆ ĀĆġ

ĖÙÀÎë ġÀĖçÙġ ĖĆġÀġíĆĀÀú ıÙúĆÎíġĴˋ æĖÙĕĥÙĀÎĴ ÎÀĀ ÌÙ íĀÎĖÙÀĚÙÓ ĥĚíĀç ġëíĚ æĥĀÎġíĆĀː 

sĖʴːʴʼ 

`ÀÿÙ 
-ĆÿÿÀĀÓ ēĥúĚÙ ÎĆĥĀġĚ

ēÙĖ ĖÙıĆúĥġíĆĀ 
_ĆÓÙ       F 

vÀĀçÙ 
ʴ̤ʼʷʼʼʺʴ

 ̓

¦Āí

ġ 
sl 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʴʴʼë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 
sĥúĚÙĚ ēÙĖ ĖÙıĆúĥġíĆĀ ÎÀĀ ÌÙ ĚÙġ ĥĚíĀç ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ʺʴʼEˋ ʺʴʽʵˋ ʺʴʽʶː KĆĲÙıÙĖˋ sĖʴːʴʼ ëÀĚ
ëíçëÙĖ ēĖíĆĖíġĴː 

 

MĀÓÙĳ 

ʺʴʼEëˡɹ  ɻ

`ÀÿÙ 8ĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ ¦Āíġ 8ĀÎĆÓÙĖ ĥĀíġ zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ 
v

 ɹ
_ÀēēíĀç ¢s2f _ĆÓÙ E vÀĀçÙ 

ʵ̤ʶʵʸʻ

ʸʼʷʺʸ
2ÙæÀĥúġ  ɹ
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 ̒

 ¢Ć ĚÙġ ÙĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ 

MĀÓÙĳ 

ʺʴʽʵëˡɹ  ɻ

`ÀÿÙ 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ

ĀĥÿÙĖÀġĆĖ 
¦Āíġ Ė zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Dint 32 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 

ʵl

ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥú

ġ 
 ɻ

 ¢Ć ĚÙġÙúÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆĀĥÿÙĖÀġĆĖ 

MĀÓÙĳ 

ʺʴʽʵëˡɹ  ʁ

`ÀÿÙ 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ

ÓÙĀĆÿíĀÀġĆĖ 
¦Āíġ Ė zġĖĥÎġĥĖÙ ² v ¢ĴēÙ Dint 32 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 

ʵl

ʶʵʸʻʸʼʷ

ʺʸʻ 

2ÙæÀĥú

ġ 
 ɻ

 ¢Ć ĚÙġ ÙúÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ÓÙĀĆÿíĀÀġĆĖ 

MĀÓÙĳ 

ʺʴʽʶëˡɹ  ɻ

`ÀÿÙ 
`ĥÿÌÙĖ Ćæ ēĥúĚÙĚ ēÙĖ

ĖĆġÀġíĆĀ 
¦Āíġ 

-ĆÿÿÀ

ĀÓ ĥĀíġ˖Ė 
zġĖĥÎġĥĖÙ ² v ¢ĴēÙ UInt 32 

ÎÎÙĚĚ vµ _ÀēēíĀç vs2f _ĆÓÙ E vÀĀçÙ 
ʵ̤ʶʵʸʻʸ

ʼʷʺʸʻ 

2ÙæÀĥú

ġ 
ʵʴʴʴʴ 

 

Mæ ʺʴʽʶëˡɹ ʵ˜EÙÙÓ ÎĆĀĚġÀĀġ˝ íĚ ĀĆġ ÙĕĥÀú ġĆ ʺʴʼEë˜sĆĚíġíĆĀ ÙĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ˝ˋ ġëÙĀˊ 
8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ̠ 8ĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ˖ ʺʴʽʶëˡɹ  ɻ

 
Mæ̋ʴʽʶëˡɹ ʵ˜EÙÙÓ ÎĆĀĚġÀĀġ˝ íĚ ÙĕĥÀú ġĆ ʺʴʼEë˜sĆĚíġíĆĀ ÙĀÎĆÓÙĖ ĖÙĚĆúĥġíĆĀ˝ˋ ġëÙĀˊ 

8úÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ ̠ ʺʴʽʵˡɹ ʵ ˖ ʺʴʽʶëˡɹ  ɻ

sĆĚíġíĆĀ ÎĆÿÿÀĀÓ æíúġÙĖ æĥĀÎġíĆĀ 

¢Ć ĚÿĆĆġëÙĀ ġëÙ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ ÀæġÙĖ æĖÙĕĥÙĀÎĴ ÓíıíÓÙĖ˖ÿĥúġíēúíÙĖ 

sĖʶːʶʶ 

`ÀÿÙ 
sĆĚíġíĆĀ ÎĆÿÿÀĀÓ

ĚÿĆĆġëíĀç æíúġÙĖ 
_ĆÓÙ PP   HM 

CS

P 
  

vÀĀçÙ ʴ̤ʷʶʻʺʻ ¦Āíġ ʴːʵÿĚ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʶʶʶë 

ÎġíıÀġíĆĀ zġĆē ÀĳíĚ 

 

 

¢Ć ĚÙġ ġíÿÙ ÎĆĀĚġÀĀġ Ćæ ʵ ġíÿÙ ÓÙúÀĴ æíúġÙĖ Ćæ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓː 
¢Ć ĚÙġ ġíÿÙ ÎĆĀĚġÀĀġ Ćæ ʵ ġíÿÙ ÓÙúÀĴ æíúġÙĖˋ ÀÎÎĆĖÓíĀç ġĆ ġÀĖçÙġ ıÙúĆÎíġĴ ²Î ĚĕĥÀĖÙ ĲÀıÙ
ÎĆÿÿÀĀÓ ÀĚ ĚëĆĲ ÌÙúĆĲː 

 

Velocity
(RPM)

Position 
command 

before filter

Position command 
after filter

Filter 
switching 

time

Time

Vc

Vc   0.632

Vc   0.368

Position command 
smoothing filter set 

time(ms)
Pr2.22 x 0.1ms
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¦ĚĥÀúúĴ ÀēēúíÙÓ ĲëÙĀ ġëÙĖÙ íĚ ĖÀġëÙĖ ĚëÀĖē ÀÎÎÙúÙĖÀġíĆĀ ĲëíÎë ÿíçëġ ÎÀĥĚÙ ÿĆġĆĖ ĆıÙĖĚëĆĆġ ĆĖ

ĥĀÓÙĖĚëĆĆġː ¢Ć ĚÿĆĆġëÙĀ ÎĆÿÿÀĀÓ ĚíçĀÀúˋ ĖÙÓĥÎÙĚ íÿēÀÎġ ġĆ ÿÀÎëíĀÙĚ ÀĀÓ ÙúíÿíĀÀġÙ

ıíÌĖÀġíĆĀː Mæ sĖʶːʶʶ íĚ ĚÙġ ġĆĆ ëíçëˋ ĆıÙĖÀúú ġíÿÙ Ĳíúú ÌÙ úÙĀçġëÙĀÙÓː 

 

sĖʶːʶʷ 

`ÀÿÙ sĆĚíġíĆĀ ÎĆÿÿÀĀÓ EMv æíúġÙĖ _ĆÓÙ PP   HM 
CS

P 
  

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ ʴːʵÿĚ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʶʶʷë 

ÎġíıÀġíĆĀ Disable axis 

 

 

 

 

Ě ĚëĆĲĀ ÌÙúĆĲˋ ĲëÙĀ ġÀĖçÙġ ıÙúĆÎíġĴ ²Î ĚĕĥÀĖÙ ĲÀıÙ ÎĆÿÿÀĀÓ ĖÙÀÎëÙĚ ²Îˋ íġ ÌÙÎĆÿÙĚ
ġĖÀēÙĸĆíÓÀú ĲÀıÙ ÀæġÙĖ æíúġÙĖíĀçː 

Velocity
(RPM)

Position 
command 

before filtering

Position command 
after filtering

Filter 
switching 

time

Time

Vc

Position command 
FIR filter set 

time(ms)
Pr2.23 x 0.1ms

 

Ě ĚëĆĲĀ ÌÙúĆĲˋ ĲëÙĀ ġÀĖçÙġ ıÙúĆÎíġĴ ²Î ġĖÀēÙĸĆíÓÀú ÎĆÿÿÀĀÓ ĖÙÀÎëÙĚ ²Îˋ íġ ÌÙÎĆÿÙĚ z
ĲÀıÙ ÀæġÙĖ æíúġÙĖíĀçː 

Velocity
(RPM)

Position 
command 

before filtering

Position command 
after filtering

Time

Vc

Position command 
FIR filter set 

time(ms)
Pr2.23 x 0.1ms

 

 

¦ĚĥÀúúĴ ÀēēúíÙÓ ĲëÙĀ ġëÙĖÙ íĚ ĖÀġëÙĖ ĚëÀĖē ÀÎÎÙúÙĖÀġíĆĀ ĲëíÎë ÿíçëġ ÎÀĥĚÙ ÿĆġĆĖ ĆıÙĖĚëĆĆġ ĆĖ

ĥĀÓÙĖĚëĆĆġː ¢Ć ĚÿĆĆġëÙĀ ÎĆÿÿÀĀÓ ĚíçĀÀúˋ ĖÙÓĥÎÙĚ íÿēÀÎġ ġĆ ÿÀÎëíĀÙĚ ÀĀÓ ÙúíÿíĀÀġÙ ıíÌĖÀġíĆĀː

Mæ sĖʶːʶʷ íĚ ĚÙġ ġĆĆ ëíçëˋ ĆıÙĖÀúú ġíÿÙ Ĳíúú ÌÙ úÙĀçġëÙĀÙÓː 

 

ˆˆsúÙÀĚÙ ĲÀíġ æĆĖ ÎĆÿÿÀĀÓ ġĆ ĚġĆē ÀĀÓ ÀæġÙĖ æíúġÙĖ íÓúÙ ġíÿÙ ġĆ ÿĆÓíæĴ sĖʶːʶʷː 

EíúġÙĖ ĚĲíġÎëíĀç ġíÿÙ ̠ ˜sĖʶːʶʷ ĚÙġ ıÀúĥÙ ĳ ʴːʵÿĚ ̝ ʴːʶʹÿĚ˝ 
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MĀ sĆĚíġíĆĀ 

sĆĚíġíĆĀíĀç ÎĆÿēúÙġÙÓ ĚġÀġĥĚ ÎÀĀ ÌÙ ÓÙġÙĖÿíĀÙÓ ÌĴ Ćĥġēĥġ Ćæ M`s ĚíçĀÀúː ¦ĀÓÙĖ

ēĆĚíġíĆĀ ÎĆĀġĖĆú ÿĆÓÙˋ ġëÙÀÌĚĆúĥġÙ ıÀúĥÙ Ćæ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ÎĆĥĀġÙĖ Ĳíúú ÌÙ f` íæ

ēĆĚíġíĆĀíĀç íĚ ĥĀÓÙĖ ġëÙ ĖÀĀçÙ ĚÙġ íĀ sĖʸːʷʵː 

sĖʸːʷʵ 

`ÀÿÙ 
sĆĚíġíĆĀíĀç ÎĆÿēúÙġÙ

ĖÀĀçÙ 
_ĆÓÙ PP   HM -zs   

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ 
-ĆÿÿÀĀÓ

ĥĀíġ 
2ÙæÀĥúġ ʶ ɹ MĀÓÙĳ ʶʸʷʵë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 ¢Ć ĚÙġēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ĖÀĀçÙ Ćæ M`sʵ ēĆĚíġíĆĀíĀç ÎĆÿēúÙġÙÓ Ćĥġēĥġ ĚíçĀÀúː 

sĖʸːʷʶ 

`ÀÿÙ 
sĆĚíġíĆĀíĀç ÎĆÿēúÙġÙ

Ćĥġēĥġ ĚÙġġíĀç 
_ĆÓÙ PP   HM -zs   

vÀĀçÙ ʴ̤ʸ ¦Āíġ  l 2ÙæÀĥúġ  ɻ MĀÓÙĳ ʶʸʷʶë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

fĥġēĥġ ÎĆĀÓíġíĆĀĚ Ćæ M`sʵ ēĆĚíġíĆĀíĀç ÎĆÿēúÙġÙÓĆĥġēĥġ ĚíçĀÀú 

zÙġ ıÀúĥÙ sĆĚíġíĆĀíĀç ÎĆÿēúÙġÙÓ ĚíçĀÀú 

 ɹ zíçĀÀú ıÀúíÓ ĲëÙĀ ġëÙ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ íĚ ĚÿÀúúÙĖ ġëÀĀ sĖʸːʷʵ 

 ɻ zíçĀÀú ıÀúíÓ ĲëÙĀ ġëÙĖÙ íĚ ĀĆ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ ÀĀÓ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ
íĚ ĚÿÀúúÙĖ ġëÀĀ sĖʸːʷʵ 

 ʁ zíçĀÀú ıÀúíÓ ĲëÙĀ ġëÙĖÙ íĚ ĀĆ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓˋ ĸÙĖĆĚlēÙÙÓ ÎúÀÿē
ÓÙġÙÎġíĆĀ ˜»zs˝ ĚíçĀÀú íĚ f` ÀĀÓ ġëÙ ēĆĚíġíĆĀÀú ÓÙıíÀġíĆĀ íĚ ĚÿÀúúÙĖ ġëÀĀ
sĖʸːʷʵ 

 ̫ zíçĀÀú ıÀúíÓ ĲëÙĀ ġëÙĖÙ íĚ ĀĆ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ ÀĀÓ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ
íĚ ĚÿÀúúÙĖ ġëÀĀ sĖʸːʷʵː zíçĀÀú f` ĲëÙĀ ĲíġëíĀ ġëÙ ġíÿÙ ĚÙġ íĀ sĖʸːʷʷ
ĆġëÙĖĲíĚÙ fEEː 

 y µëÙĀ ġëÙĖÙ íĚ ĀĆ ÎĆÿÿÀĀÓˋ ēĆĚíġíĆĀ ÓÙġÙÎġíĆĀ ĚġÀĖġĚ ÀæġÙĖ ġëÙ ÓÙúÀĴ
ġíÿÙ ĚÙġ íĀ sĖʸːʷʷː 
zíçĀÀú ıÀúíÓ ĲëÙĀ ġëÙĖÙ íĚ ĀĆ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ ÀĀÓ ēĆĚíġíĆĀÀú
ÓÙıíÀġíĆĀ íĚ ĚÿÀúúÙĖ ġëÀĀ sĖʸːʷʵː 

 

sĖʸːʷʷ 

`ÀÿÙ M`sēĆĚíġíĆĀíĀç ÓÙúÀĴ ġíÿÙ _ĆÓÙ PP   HM -zs   

vÀĀçÙ ʴ̤ʵʹʴʴʴ ¦Āíġ ʵÿĚ 2ÙæÀĥúġ  ɹ MĀÓÙĳ ʶʸʷʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ÓÙúÀĴ ġíÿÙ ĲëÙĀ sĖʸːʷʶ ̠ ʷ 

zÙġ ıÀúĥÙ sĆĚíġíĆĀíĀç ÎĆÿēúÙġÙÓ ĚíçĀÀú 

 ɹ MĀÓÙæíĀíġÙ ÓÙúÀĴ ġíÿÙˋ ĚíçĀÀú f` ĥĀġíú ĀÙĳġ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓ 

ʵlɻ ʹʴʴʴ 
fEE ĲíġëíĀ ġëÙ ġíÿÙ ĚÙġ˕ f` ÀæġÙĖ ġíÿÙ ĚÙġː zĲíġÎë fEE ÀæġÙĖ ĖÙÎÙíıíĀç
ĀÙĳġ ēĆĚíġíĆĀ ÎĆÿÿÀĀÓː 
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ʺːʵʸːʶEĥĀÎġíĆĀĚ ĥĀÓÙĖ ıÙúĆÎíġĴ ÿĆÓÙ 

²ÙúĆÎíġĴ ĖÙÀÎëÙÓ Ćĥġēĥġ ĚíçĀÀú ˜ ¢zls882˝ 

¢lzs882 ĚíçĀÀú ÓÙúíıÙĖĚ ÀæġÙĖ ÿĆġĆĖ ıÙúĆÎíġĴ ĖÙÀÎëÙÓ ÀĖĖíıÀú ıÙúĆÎíġĴː 

sĖʸːʷʺ 

`ÀÿÙ 
ĖĖíıÀú ıÙúĆÎíġĴ ˜ ¢ˡ

ĚēÙÙÓ˝ 
_ĆÓÙ  s²    -z²  

vÀĀçÙ ʵʴ̤ʶʴʴʴ ¦Āíġ vs_ 2ÙæÀĥúġ ʵʴʴʴ MĀÓÙĳ ʶʸʷʺë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

µëÙĀ ÿĆġĆĖ ıÙúĆÎíġĴ ̡ sĖʸːʷʺˋ ¢ĚlēÙÙÓ Ćĥġēĥġ ĚíçĀÀú íĚ ıÀúíÓː 
2ÙġÙÎġíĆĀ ĥĚíĀç ʵʴvs_ ëĴĚġÙĖÙĚíĚː 

 

²ÙúĆÎíġĴ ÎĆíĀÎíÓÙĀÎÙĆĥġēĥġ 

²ÙúĆÎíġĴ ÎĆÿÿÀĀÓ ˜ÌÙæĆĖÙ ÀÎÎˡ̟ ÓÙÎÙúÙĖÀġíĆĀ˝ ÎĆíĀÎíÓÙĚ Ĳíġë ÿĆġĆĖ ıÙúĆÎíġĴː Mæ ġëÙ

ÓíææÙĖÙĀÎÙ ÌÙġĲÙÙĀ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓ ÀĀÓ ÿĆġĆĖ ıÙúĆÎíġĴ íĚ ĲíġëíĀ ġëÙ ĖÀĀçÙ ĚÙġ íĀ

sĖʸːʷʹˋ íġ íĚ ġĖÙÀġÙÓ ÀĚ ġëÙ ıÙúĆÎíġĴ ÎĆíĀÎíÓÙĚː 

sĖʸːʷʹ 

`ÀÿÙ ²ÙúĆÎíġĴ ÎĆíĀÎíÓÙĀÎÙ ĖÀĀçÙ _ĆÓÙ  s²    -z²  

vÀĀçÙ ʵʴ̤ʶʴʴʴ ¦Āíġ vs_ 2ÙæÀĥúġ ʹ ɹ MĀÓÙĳ ʶʸʷʹë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 
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Mæ ġëÙ ÓíææÙĖÙĀÎÙ ÌÙġĲÙÙĀ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓ ÀĀÓ ÿĆġĆĖ ÀÎġĥÀú ĚēÙÙÓ íĚ ÌÙúĆĲ sĖʸːʷʹˋ ²ÙúĆÎíġĴ
ÎĆíĀÎíÓÙĀÎÙ ˜²-lfM`˝ Ćĥġēĥġ ĚíçĀÀú ıÀúíÓː 
 

2ĥÙ ġĆ ʵʴvs_ ëĴĚġÙĖÙĚíĚˊ 
²ÙúĆÎíġĴ ÎĆíĀÎíÓÙĀÎÙ Ćĥġēĥġ fEEˡ̡ f` ġíÿíĀç ˜sĖʸːʷʹˡɻ ʴ˝ Ė˖ÿíĀ 
²ÙúĆÎíġĴ ÎĆíĀÎíÓÙĀÎÙ Ćĥġēĥġ f`ˡ̡ fEE ġíÿíĀç ˜sĖʸːʷʹ ̝ʵʴ˝ Ė˖ÿíĀ 

Velocity
(RPM)

Velocity 
command

Time

Pr4.35
Velocity 

coincidence 
range

Motor 
speed

Pr4.35
Velocity 

coincidence range

Pr4.35
Velocity coincidence 

range

Velocity 
coincidence

V-COIN OFF

ON ON

OFF

Position command after 
acceleration time 
settings added

 
 

»ÙĖĆ ĚēÙÙÓ ēĆĚíġíĆĀ Ćĥġēĥġ 

Mæ ġëÙ ÀÌĚĆúĥġÙ ıÀúĥÙ ĆæġëÙ ıÙúĆÎíġĴ æÙÙÓÌÀÎ÷ ĚÀġíĚæíÙĚ ĚÙġ ÎĆĀÓíġíĆĀĚˋ ÎĆĖĖÙĚēĆĀÓíĀç

Ćĥġēĥġ Ĳíúú ÌÙ ĚÙġ ġĆ f`ː 

sĖʸːʷʸ 

`ÀÿÙ »ÙĖĆ ĚēÙÙÓ _ĆÓÙ       F 

vÀĀçÙ ʵ̤ʶʴʴʴ ¦Āíġ vs_ 2ÙæÀĥúġ ʹ ɹ MĀÓÙĳ ʶʸʷʸë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

¢Ć ĚÙġ ġëĖÙĚëĆúÓ ıÀúĥÙ æĆĖ ĸÙĖĆ ĚēÙÙÓ ÎúÀÿē ÓÙġÙÎġíĆĀː 

»ÙĖĆĚēÙÙÓ ÎúÀÿē ÓÙġÙÎġíĆĀ ˜»zs˝ Ćĥġēĥġ ĚíçĀÀú ıÀúíÓ ĲëÙĀ ÿĆġĆĖ ĚēÙÙÓ çĆÙĚ ĥĀÓÙĖ ġëÙ ıÀúĥÙ ĚÙġ

íĀ sĖʸːʷʸ 

- 2íĚĖÙçÀĖÓ ġëÙ ÓíĖÙÎġíĆĀ Ćæ ĖĆġÀġíĆĀˋ

ıÀúíÓ æĆĖ ÌĆġë ÓíĖÙÎġíĆĀĚː 

- KĴĚġÙĖÙĚíĚ Ćæ ʵʴvs_ː súÙÀĚÙ ĖÙæÙĖ ġĆ

ÓíÀçĖÀÿ ĆĀ ġëÙ Ėíçëġ ĚíÓÙː 
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ʺːʵʸːʷEĥĀÎġíĆĀĚ ĥĀÓÙĖġĆĖĕĥÙ ÿĆÓÙ 

²ÙúĆÎíġĴ úíÿíġ íĚ ĖÙĕĥíĖÙÓ ĥĀÓÙĖ ġĆĖĕĥÙ ÿĆÓÙ ġĆ ÿÀ÷Ù ĚĥĖÙ ÿĆġĆĖ ĖĆġÀġíĆĀÀú ıÙúĆÎíġĴ ĚġÀĴĚ

ĲíġëíĀ ġëÙ úíÿíġː 

²ÙúĆÎíġĴ úíÿíġ æĥĀÎġíĆĀ 

2ĥĖíĀç ġĆĖĕĥÙ ÎĆĀġĖĆúˋ ıÙúĆÎíġĴ ÎĆĀġĖĆú ĚëĆĥúÓ ÌÙ ĲíġëíĀ ġëÙ ĖÀĀçÙ Ćæ ıÙúĆÎíġĴ úíÿíġː µëÙĀ

ÿĆġĆĖ ĖÙÀÎëÙĚıÙúĆÎíġĴ úíÿíġˋ ÎĆÿÿÀĀÓ ÎĆĀġĖĆú Ĳíúú ĚĲíġÎë æĖĆÿ ġĆĖĕĥÙ ÎĆĀġĖĆú ġĆ

ÎĆÿÿÀĀÓ ÎĆĀġĖĆú Ĳíġë ıÙúĆÎíġĴ úíÿíġː 

2ĥÙ ġĆ çĖÀıíġÀġíĆĀÀú ĆĖ ĆġëÙĖ ÙĳġÙĖĀÀú æÀÎġĆĖĚˋ ġĆĖĕĥÙ ÎĆÿÿÀĀÓ æĖĆÿ ÎĆĀġĖĆúúÙĖ ÿíçëġ

ÓíææÙĖ æĖĆÿ ġëÙ ÓíĖÙÎġíĆĀ Ćæ ĖĆġÀġíĆĀ Ćæ ġëÙ ÿĆġĆĖˋ ıÙúĆÎíġĴ úíÿíġĲíúú ÌÙ íĀıÀúíÓː súÙÀĚÙ ÙĖĖĆĖ

ĆÎÎĥĖĚ íĀ ĚĥÎë ĚíġĥÀġíĆĀˋ ēúÙÀĚÙ ĚÙġ sĖʹːʵʷ ÀĚ ĚġĆēēíĀç ıÙúĆÎíġĴː Mæ ıÙúĆÎíġĴ íĚ ĆıÙĖ ġëÙ ıÀúĥÙ

ĚÙġ íĀ sĖʹːʵʷˋ 8Ėʵ ʴ ÿíçëġ ĆÎÎĥĖ ÀĀÓ ÿĆġĆĖ Ĳíúú ĚġĆēː 

sĖʹːʵʷ 

`ÀÿÙ fıÙĖĚēÙÙÓ úÙıÙú ĚÙġġíĀçĚ _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵʴʴʴʴ ¦Āíġ vs_ 
2ÙæÀĥú

ġ 
 ɹ MĀÓÙĳ ʶʹʵʷë 

ÎġíıÀġíĆĀ MÿÿÙÓíÀġÙ 

 

 

Mæ ÿĆġĆĖ ĚēÙÙÓ ÙĳÎÙÙÓĚ sĖʹːʵʷˋ 8Ėʵ ʴ ÿíçëġ ĆÎÎĥĖː 

µëÙĀ sĖʹːʵʷ ̠ ʴˋ ĆıÙĖĚēÙÙÓ úÙıÙú ̠ ÿÀĳː ÿĆġĆĖ ĚēÙÙÓ ĳ ʵːʶ 
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EtherCAT in standard Ethernet frame 

M2 ĀĥÿÌÙĖ ĚÙġġíĀç Ćæ 8ġëÙĖ- ¢ ĚúÀıÙ ĚġÀġíĆĀ 

¢Ć ĚÙġ ĥē 8ġëÙĖ- ¢ ĚúÀıÙ ĚġÀġíĆĀ M2 ĀĥÿÌÙĖˋ ēúÙÀĚÙ ĚÙġ sĖʴːʶʸ ̠ ʵ ÀĀÓ ĚÙġ ĖÙĕĥíĖÙÓ M2

ĀĥÿÌÙĖ ġĆ sĖʴːʶʷː 

sĖʴːʶʷ 

`ÀÿÙ 8ġëÙĖ- ¢ ĚúÀıÙ M2 _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʷʶʻʺʻ ¦Āíġ  ˞ 2ÙæÀĥúġ  ʁ MĀÓÙĳ ʶʴʶʷë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 zÙġ M2 ĀĥÿÌÙĖ Ćæ ġëÙ ĚúÀıÙ ĚġÀġíĆĀ ĥĀÓÙĖ 8ġëÙĖ- ¢ ÿĆÓÙ 

sĖʴːʶʸ 

`ÀÿÙ zĆĥĖÎÙ Ćæ ĚúÀıÙ M2 _ĆÓÙ       F 

vÀĀçÙ ʴ̤ʵ ¦Āíġ  ˞ 2ÙæÀĥúġ  ɻ MĀÓÙĳ ʶʴʶʸë 

ÎġíıÀġíĆĀ æġÙĖ ĖÙĚġÀĖġ 

 

 

ʴˊ _ÀĚġÙĖ ÓÙıíÎÙ ÀĥġĆÿÀġíÎÀúúĴ ÀĚĚíçĀĚ À ĚúÀıÙ ÀÓÓĖÙĚĚː 

ʵ̔ ¢ëÙ ĚúÀıÙ M2 ̠ sĖʴːʶʷ 

ʻː ʶ zĴĀÎëĖĆĀĆĥĚ _ĆÓÙ 

ʻː ʶːʵEĖÙÙvĥĀĀíĀç_ĆÓÙ 

MĀ æĖÙÙ ÿĆıíĀç ÿĆÓÙˋz2ʻ8-ēĖĆÎÙĚĚÙĚ ġëÙ ēĖĆÎÙĚĚ ÓÀġÀ ĚÙĀġ ÌĴ ġëÙ ÿÀĚġÙĖ

ÀĚĴĀÎëĖĆĀĆĥĚúĴː Mġ ĆĀúĴ ÀēēúíÙĚ ġĆ ÀĚĴĀÎëĖĆĀĆĥĚ ÿĆġíĆĀ ÿĆÓÙ ĚĥÎë ÀĚ ëĆÿíĀç ÿĆÓÙˋ

ēĖĆġĆÎĆú ēĆĚíġíĆĀ ÿĆÓÙˋ ÙġÎ 

ʻː ʶːʶ 2íĚġĖíÌĥġÙÓ ÎúĆÎ÷ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÿĆÓÙ 

z2ʻ8-ÀÓĆēġĚ ġëÙ ĚĴĀÎëĖĆĀĆĥĚ ÿĆÓÙ Ćæ ÓíĚġĖíÌĥġÙÓ ÎúĆÎ÷ÀĚ ĚëĆĲĀ íĀ æíçĥĖÙ ʺːʶː µëÙĀ

ġëÙ ÿÀĚġÙĖ ĚġÀġíĆĀ ĚÙĀÓĚ ēĖĆÎÙĚĚ ÓÀġÀ ġĆ ġëÙ ĚúÀıÙ ĚġÀġíĆĀˋ ġëÙ ĚúÀıÙ ĚġÀġíĆĀ íÿÿÙÓíÀġÙúĴ

ĖÙÀÓĚ ġëÙ ēĖĆÎÙĚĚ ÓÀġÀˋ ÀĀÓ ġëÙĀ ĲÀíġĚ æĆĖ ġëÙ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ĚíçĀÀú ġĆ ġĖíççÙĖ ġëÙ

ēĖĆÎÙĚĚ ÓÀġÀ ġĆ ÀÎġ ĆĀ ġëÙ ÓĖíıÙĖː 

¢ëÙ ēĖĆÎÙĚĚ ÓÀġÀ ÿĥĚġ ÀĖĖíıÙ Àġ ġëÙz2ʻ8-ÓĖíıÙ ÌÙæĆĖÙ ġëÙ ġíÿÙ Ćæ zĴĀÎʴ ĚíçĀÀú ¢ʵː ¢ëÙ

ÓĖíıÙ ëÀĚ ÎĆÿēúÙġÙÓ ġëÙ ÀĀÀúĴĚíĚ Ćæ ġëÙ ēĖĆÎÙĚĚ ÓÀġÀ ÀĀÓ ĖÙúÙıÀĀġ ÎĆĀġĖĆú ÎÀúÎĥúÀġíĆĀ

ÌÙæĆĖÙ ġëÙ ÀĖĖíıÀú Ćæ zĴĀÎʴ ÙıÙĀġː æġÙĖ ĖÙÎÙíıíĀç zĴĀÎʴ ÙıÙĀġˋz2ʻ8-íÿÿÙÓíÀġÙúĴ

íÿēúÙÿÙĀġĚ ġëÙÎĆĀġĖĆú ÀÎġíĆĀ ĲëíÎë ëÀĚ À ëíçë ĚĴĀÎëĖĆĀíĸÀġíĆĀ ēÙĖæĆĖÿÀĀÎÙː 
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Data 

output 

event

Data 

frame

Data 

output 

event

Data 

frame

T1 T1

Cycle time

Sync0

event
Sync0

event

 

EíçĥĖÙʻː ʶ Kíçë ēÙĖæĆĖÿÀĀÎÙ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÿĆÓÙ 

ʻː ʷ 8ġëÙĖ- ¢ ĚġÀġÙ ÿÀÎëíĀÙ 

8ġëÙĖ- ¢ ĚġÀġÙ ÿÀÎëíĀÙˋ ÎĆÿÿĆĀúĴ ÷ĀĆĲĀ ÀĚ ˓ÎĆÿÿĥĀíÎÀġíĆĀ ĚġÀġÙ ÿÀÎëíĀÙ ˓ˋ íĚ ÿÀíĀúĴ

ĥĚÙÓ ġĆ ÿÀĀÀçÙ ÎĆÿÿĥĀíÎÀġíĆĀ ÌÙġĲÙÙĀ ÿÀĚġÙĖ ÀĀÓ ĚúÀıÙ ĚġÀġíĆĀĚː ¢ëÙ ÎĆÿÿĥĀíÎÀġíĆĀ

æĥĀÎġíĆĀ ÿÀíĀúĴ íĀÎúĥÓÙĚ ÿÀíúÌĆĳ ÀĀÓ ēĖĆÎÙĚĚ ÓÀġÀ ÎĆÿÿĥĀíÎÀġíĆĀː ¢ëÙ 8ġëÙĖ- ¢ ĚġÀġÙ

ÿÀÎëíĀÙ ġĖÀĀĚíġíĆĀ ĖÙúÀġíĆĀĚëíē íĚ ĚëĆĲĀ íĀ æíçĥĖÙ ʺːʷ 

I ni t

Pr e- Oper at i onal

Saf e- Oper at i onal

Oper at i onal

( I P)

( SP)

( PI )

( PS)

( OP)( OI )

( OS)( SO)

( SI )

Low

Hi gh

 

EíçĥĖÙ ʻːʷ 8ġëÙĖ- ¢ ĚġÀġÙ ÿÀÎëíĀÙ ġĖÀĀĚíġíĆĀĚ 

 

8ġëÙĖ- ¢ ĚġÀġÙ ÿÀÎëíĀÙ ġĖÀĀĚíġíĆĀĚ ëÀıÙ ġëÙ æĆúúĆĲíĀç ÎëÀĖÀÎġÙĖíĚġíÎĚ̔ 

ŵ EĖĆÿ íĀíġíÀúíĸÀġíĆĀ ġĆ ĆēÙĖÀġíĆĀÀúˋ ġëÙ ÎĆĀıÙĖĚíĆĀ ÿĥĚġ ÌÙ ÎÀĖĖíÙÓ Ćĥġ ĚġĖíÎġúĴ íĀ ġëÙ

ĆĖÓÙĖ Ćæ íĀíġíÀúíĸíĀç ̡ ēĖÙĆlēÙĖÀġíĆĀÀú ̡ ĚÀæÙ ĆēÙĖÀġíĆĀÀú ̡ ĆēÙĖÀġíĆĀÀúˋ æĖĆÿ úĆĲ ġĆ ëíçëˋ

ÀĀÓ ĀĆ çĖÀÓÙ Ě÷íēēíĀç íĚ ÀúúĆĲÙÓ 

Ŷ µëÙĀ ÎĆĀıÙĖġíĀç æĖĆÿ ëíçë ġĆ úĆĲˋ çĖÀÓÙ Ě÷íēēíĀç íĚ ÀúúĆĲÙÓː 

ŷ Mæ ĚġÀġÙ ġĖÀĀĚíġíĆĀ ĖÙĕĥÙĚġ ġĆ ÿÀĚġÙĖ ĚġÀġíĆĀ æÀíúĚˋ ĚúÀıÙ ĚġÀġíĆĀ Ĳíúú ĚÙĀÓ ÀĀ ÙĖĖĆĖ

ÿÙĚĚÀçÙ ġĆ ġëÙ ÿÀĚġÙĖ ĚġÀġíĆĀː 

8ġëÙĖ- ¢ ʸʴʶ zġÀġÙ _ÀÎëíĀÙ -ĆÿÿĥĀíÎÀġíĆĀ æĥĀÎġíĆĀ 

zġÀġÙ ÀĀÓ ġĖÀĀĚíġíĆĀ -ĆÿÿĥĀíÎÀġíĆĀ æĥĀÎġíĆĀ 

MĀíġ `Ć ÿÀíúÌĆĳ ĆĖ ēĖĆÎÙĚĚ ÓÀġÀÎĆÿÿĥĀíÎÀġíĆĀ íĚ ēĆĚĚíÌúÙː  

sĖÙlfēÙĖÀġíĆĀÀú _ÀíúÌĆĳ ÎĆÿÿĥĀíÎÀġíĆĀ íĚ ÙææÙÎġíıÙˋ ĀĆ ēĖĆÎÙĚĚ ÓÀġÀ ÎĆÿÿĥĀíÎÀġíĆĀˋ z2f
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æĥĀÎġíĆĀ íĚ ıÀúíÓ 

zÀæÙflēÙĖÀġíĆĀÀú 
_ÀíúÌĆĳ ÎĆÿÿĥĀíÎÀġíĆĀ ÀĀÓ ĚÙĀÓíĀç ēĖĆÎÙĚĚ ÓÀġÀ ĆÌöÙÎġ íĚ ıÀúíÓˋ z2f ÀĀÓ

¢¶s2f ÀĖÙ ıÀúíÓ 

fēÙĖÀġíĆĀÀú 
_ÀíúÌĆĳ ÎĆÿÿĥĀíÎÀġíĆĀˋ ĖÙÎÙíıÙ ÀĀÓ ĚÙĀÓ ēĖĆÎÙĚĚ ÓÀġÀ ĆÌöÙÎġ ıÀúíÓˋ

z2fȁv¶s2f ÀĀÓ ¢¶s2f ıÀúíÓ 

¢ëÙ ÓÀġÀ úíĀ÷ úÀĴÙĖ íĚ ÿÀíĀúĴ íÿēúÙÿÙĀġÙÓ ÌĴ 8ġëÙĖ- ¢ ĚúÀıÙ ĚġÀġíĆĀ ÎĆĀġĖĆúúÙĖ ˜8z-˝ː

z2ʻ8-8ġëÙĖ- ¢ ÀēēúíÎÀġíĆĀ úÀĴÙĖ ēĖĆġĆÎĆú ÿÀíĀúĴ íĀÎúĥÓÙĚ ÀēēúíÎÀġíĆĀ ēÀĖġ ˜- `ĆēÙĀ

2zsʸʴʶ˝ˋ ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ÀĀÓ ÎĆÿÿĥĀíÎÀġíĆĀ æĥĀÎġíĆĀ ˜ĖÙÓ æĖÀÿÙ ēÀĖġ˝ˋ ÀÿĆĀç ĲëíÎë

ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ÀĀÓ ÎĆÿÿĥĀíÎÀġíĆĀ æĥĀÎġíĆĀ ÎÀĀ ÌÙ öĆíĀġúĴ ÎÀúúÙÓ -Ć8 ēÀĖġː 

fÌöÙÎġÓíÎġíĆĀÀĖĴ˞ +˞ĖíÓçÙ Ćæ ÎĆÿÿĥĀíÎÀġíĆĀ æĥĀÎġíĆĀ ÀĀÓ ÀēēúíÎÀġíĆĀ ēÀĖġː 

-ĆÿÿĥĀíÎÀġíĆĀ æĥĀÎġíĆĀ˞ M˞ÿēúÙÿÙĀġÀġíĆĀ Ćæ ÎĆÿÿĥĀíÎÀġíĆĀ ĖĥúÙĚ ˜z2fˋ s2fˋ ÙġÎː˝ 

ēēúíÎÀġíĆĀ ēÀĖġ˞ 2˞ÙæíĀÙ ġëÙ ĚēÙÎíæíÎ æĥĀÎġíĆĀ Ćæ ġëÙ ÓÙıíÎÙˋ ĚĥÎë ÀĚ ġëÙ ÓĖíıÙˋ Mf

ÿĆÓĥúÙː 
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ʻː ʸːʶ fÌöÙÎġ ÓíÎġíĆĀÀĖĴ 

8ġëÙĖ- ¢ ÿÀĚġÙĖ ÎĆĀġĖĆúĚ ġëÙz2ʻ8-ÓĖíıÙ ÌĴ ĲĖíġíĀç ÀĀÓ ĖÙÀÓíĀç ÓÙıíÎÙ ĚġÀġÙ

˖íĀæĆĖÿÀġíĆĀː ¢Ć ÓĆ ġëíĚˋ ġëÙ ÓĖíıÙ ÓÙæíĀÙĚ ĖÙÀÓĲlĖíġÙ ēÀĖÀÿÙġÙĖĚ ÀĀÓ ĖÙÀÓĆlĀúĴ ĚġÀġÙ

ıÀúĥÙĚː fÌöÙÎġ ÓíÎġíĆĀÀĖĴ íĚ ġëÙ ÎĆúúÙÎġíĆĀ Ćæ ġëÙĚÙ ēÀĖÀÿÙġÙĖĚ ÀĀÓ ĚġÀġÙĚː 

¢ëÙz2ʻ8-ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ÎĆĀġÀíĀĚ Àúú 2zsʸʴʶ ÀĀÓ-Ć8 ĖÙúÀġÙÓ ÓÀġÀ ĆÌöÙÎġĚ íĀ À

ĚġÀĀÓÀĖÓíĸÙÓ ÿÀĀĀÙĖː Mġ íĚ À ÎĆúúÙÎġíĆĀ Ćæz2ʻ8-ēÀĖÀÿÙġÙĖ ÓÀġÀ ĚġĖĥÎġĥĖÙĚː 

¢ëÙz2ʻ8-ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ íĚ ġëÙ íĀġÙĖæÀÎÙ Ĳíġë ĲëíÎë ġëÙ ÎĆĀġĖĆúúÙĖ ÎĆÿÿĥĀíÎÀġÙĚː

8ġëÙĖ- ¢ ÿÀĚġÙĖ íÿēúÙÿÙĀġĚz2ʻ8-ÿĆġíĆĀ ÎĆĀġĖĆú ġëĖĆĥçë ġëÙ íĀġÙĖæÀÎÙ Ćæ ĆÌöÙÎġ

ÓíÎġíĆĀÀĖĴː 

ʻː ʸːʷ zÙĖıíÎÙ 2ÀġÀ fÌöÙÎġ˜z2f˝ 

¢ëÙz2ʻ8-ĚÙĖíÙĚ ĚĥēēĆĖġĚ z2f ĚÙĖıíÎÙĚː 8ġëÙĖ- ¢ ÿÀĚġÙĖ ÎÀĀ ÎĆĀæíçĥĖÙˋ ÿĆĀíġĆĖ ÀĀÓ

ÎĆĀġĖĆúz2ʻ8-ĚÙĖıĆĚ ÌĴ ĥĚíĀç z2f ġĆ ĖÙÀÓ ÀĀÓ ĲĖíġÙz2ʻ8-ĆÌöÙÎġ ÓíÎġíĆĀÀĖíÙĚː 

MĀ ÎĆĀıÙĀġíĆĀÀú - `ĆēÙĀ 2zʷʴʵ ÿĆÓÙˋ z2f ēĖĆġĆÎĆú - ` ĆĀúĴ ġĖÀĀĚæÙĖ ʼ ÌĴġÙĚ Àġ À ġíÿÙ

ġĆ ÿÀġÎë ġëÙ ÓÀġÀ úÙĀçġë Ćæ - ` ÿÙĚĚÀçÙː MĀ -f8 ÙĀëÀĀÎÙÿÙĀġ ÿĆÓÙˋ ĆĀúĴ ġëÙ ēÀĴúĆÀÓ

ÓÀġÀ íĚ ÙĳēÀĀÓÙÓ ĲíġëĆĥġ ÎëÀĀçíĀç ġëÙ ēĖĆġĆÎĆú ëÙÀÓ˕ MĀ ġëíĚ ĲÀĴˋ ġëÙ z2f ēĖĆġĆÎĆú ĥĚÙĚ

ÿÀíúÌĆĳÙĚ Ĳíġë úÀĖçÙĖ ÓÀġÀ úÙĀçġëĚˋ ġëĥĚ íÿēĖĆıíĀç ġëÙ ġĖÀĀĚÿíĚĚíĆĀ ÙææíÎíÙĀÎĴ Ćæ Ìíç

ÓÀġÀː 

ʻː ʸːʸ sĖĆÎÙĚĚ 2ÀġÀ fÌöÙÎġ˜s2f˝ 

s2f MĀġĖĆÓĥÎġíĆĀ 

s2f íĚ çÙĀÙĖÀúúĴ ĥĚÙÓ æĆĖ ĖÙÀúġlíÿÙ ÓÀġÀ ĥēÓÀġÙĚː Mġ íĚ ÓíıíÓÙÓ íĀġĆ ĖÙÎÙíıíĀç s2f

˜v¶s2f˝ ÀĀÓ ĚÙĀÓíĀç s2f ˜¢¶s2f˝ː ¢ëÙ ÓÀġÀ ĚġĖÙÀÿ ÓíĖÙÎġíĆĀ Ćæ ĖÙÎÙíıíĀç s2f íĚ æĖĆÿ

ÿÀĚġÙĖ ĚġÀġíĆĀ ġĆ ĚúÀıÙ ĚġÀġíĆĀˋ ĲëíúÙ ĚÙĀÓíĀç s2f íĚ æĖĆÿ ĚúÀıÙ ĚġÀġíĆĀ ġĆ ÿÀĚġÙĖ

ĚġÀġíĆĀ 

¢ëÙ s2f æĥĀÎġíĆĀ Ćæz2ʻ8-ĚĥēēĆĖġĚ ÌĆġë ĚĴĀÎëĖĆĀĆĥĚ ÎĴÎúÙ ÿĆÓÙ ÀĀÓ ĀĆĀēlÙĖíĆÓíÎ

ĥēÓÀġÙ ÿĆÓÙː µëÙĀ ÓíĚġĖíÌĥġÙÓ ÎúĆÎ÷ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÿĆÓÙ íĚ ĚÙúÙÎġÙÓ ĆĀ ÿÀĚġÙĖ

ĚġÀġíĆĀˋ s2f Ĳíúú ĥēÓÀġÙ ÀÎÎĆĖÓíĀç ġĆ ġëÙ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÎĴÎúÙː Mæ æĖÙÙ ÿĆıíĀç ÿĆÓÙ íĚ

ĚÙúÙÎġÙÓˋ s2f ÓÀġÀ ĥēÓÀġÙĚ ÀēÙĖíĆÓíÎː 

s2f ÿÀēēíĀç 

¢ëĖĆĥçë s2f ÿÀēēíĀçˋ ġëÙ ĖÙÀúġlíÿÙ ġĖÀĀĚÿíĚĚíĆĀ Ćæ ÿÀēēÙÓ ĆÌöÙÎġĚ ÎÀĀ ÌÙ ĖÙÀúíĸÙÓː 

z2ʻ8-ĚĥēēĆĖġĚ ĚíÿĥúġÀĀÙĆĥĚ ġĖÀĀĚÿíĚĚíĆĀ Ćæ ʶ ĚÙġĚ Ćæ v¶s2f ÀĀÓ ʶ ĚÙġĚ Ćæ ¢¶s2fː

8ÀÎë s2f ĆÌöÙÎġ ÎÀĀ ÿÀē ĥē ġĆ ʼ ĆÌöÙÎġ ÓíÎġíĆĀÀĖĴ ˜ÿÀĳíÿĥÿ úÙĀçġë ʷʶ ÌĴġÙĚ˝ː ¢ëÙ

æĆĖÿÀġ Ćæ s2f ÿÀēēíĀç ÎĆĀġÙĀġ íĚ ĚëĆĲĀ íĀ ġÀÌúÙ ʺːʶ 

 

 

 

 

 



 

259 
 

+íġ ʷʵ̤ʵʺ ʵʹ̤ʼ ʻ̤ʴ 

2ÙĚÎĖíēġíĆĀ MĀÓÙĳ Ćæ ÿÀēēÙÓ

ĆÌöÙÎġ 

zĥÌíĀÓÙĳ Ćæ ÿÀēēÙÓ

ĆÌöÙÎġ 

+íġ úÙĀçġë

˜KÙĳ˝ 

8ĳÀÿēúÙ ʺʴʸʴë ʴʴë ʵʴë˜ʵʺÌíġ˝ 

 

 

2ÙæÀĥúġ s2f ÿÀēēíĀç ˜ÎĆĀĚíĚġÙĀġ Ĳíġë ġëÙ ¶_Z æíúÙ˝ íĚ ĚëĆĲĀ íĀ ġÀÌúÙ ʻːʷ 

¢ÀÌúÙ ʻːʷ 2ÙæÀĥúġ s2f ÿÀēēíĀç 

s2f _Àē
ĆÌöÙÎġ
íĀÓÙĳ 

s2f_Àē
ĆÌöÙÎġ
zĥÌl
íĀÓÙĳ 

_ÀēēíĀç
ÎĆĀġÙĀġ 

_ÀēēÙÓ fÌöÙÎġ 

2ÙĚÎĖíēġíĆĀ 
MĀÓÙĳ 

zĥÌl
íĀÓÙĳ 

+íġ úÙĀçġë 

v¶s2fʵ 

˜ʵʺʴʴë˝ 

ʴʵë ʺʴʸʴʴʴʵʴë  ʴʴë ʵʴë˜ʵʺ Ìíġ˝ ʴʵë 

ʴʶë ʺʴʻ ʴʴʶʴë  ʴʴë ʵʴë˜ʵʺ Ìíġ˝ ʴʶë 

ʴʷë ʺʴ+ʼʴʴʶʴë  ʴʴë  ʴʷë 

      

v¶s2fʶ 

˜ʵʺʴʵë˝ 

ʴʵë ʺʴʸʴʴʴʵʴë ʺʴʸʴë ʴʴë ʵʴë˜ʵʺ Ìíġ˝ -ĆĀġĖĆú ĲĆĖÓ 

ʴʶë ʺʴEEʴʴʶʴë ʺʴEEë ʴʴë ʶʴë˜ʷʶ Ìíġ˝ ¢ÀĖçÙġ ıÙúĆÎíġĴ 

ʴʷë ʺʴ+ʶʴʴʵʴë ʺʴ+ʶë ʴʴë ʵʴë˜ʵʺ Ìíġ˝ ¢ĆĖĕĥÙ æÙÙÓæĆĖĲÀĖÓ 

v¶s2fʷ 

˜ʵʺʴʶë˝ 

ʴʵë ʺʴʸʴʴʴʵʴë ʺʴʸʴë ʴʴë ʵʴë˜ʵʺ Ìíġ˝ -ĆĀġĖĆú ĲĆĖÓ 

ʴʶë ʺʴʻʵʴʴʵʴë ʺʴʻʵë ʴʴë ʵʴë˜ʵʺ Ìíġ˝ ¢ÀĖçÙġ ġĆĖĕĥÙ 

ʴʷë ʺʴʼʻʴʴʶʴë ʺʴʼʸë ʴʴë ʶʴë˜ʷʶ Ìíġ˝ sĖĆæíúÙÓÙÎÙúÙĖÀġíĆĀ 

v¶s2fʸ 

˜ʵʺʴʷë˝ 

ʴʵë ʺʴʸʴʴʴʵʴë ʺʴʸʴë ʴʴë ʵʴë˜ʵʺ Ìíġ˝ -ĆĀġĖĆú ĲĆĖÓ 

ʴʶë ʺʴʽʼʴʴʴʼë ʺʴʽʼë ʴʴë ʴʼë˜ʼ Ìíġ˝ KĆÿíĀç ÿÙġëĆÓ 

ʴʷë ʺʴʽʽʴʵʶʴë ʺʴʽʽë ʴʵë ʶʴë˜ʷʶ Ìíġ˝ 
Kíçë ëĆÿíĀç

ıÙúĆÎíġĴ 

ʴʸë ʺʴʽʽʴʶʶʴë ʺʴʽʽë ʴʶë ʶʴë˜ʷʶ Ìíġ˝ 
ZĆĲ ëĆÿíĀç

ıÙúĆÎíġĴ 

ʴʹë ʺʴʽ ʴʴʶʴë ʺʴʽ ë ʴʴë ʶʴë˜ʷʶ Ìíġ˝ 
KĆÿíĀç

ÀÎÎÙúÙĖÀġíĆĀ 

ʴʺë ʺʴʻ-ʴʴʶʴë ʺʴʻ-ë ʴʴë ʶʴë˜ʷʶ Ìíġ˝ 
KĆÿíĀç ēĆĚíġíĆĀ

ĆææĚÙġ 

ʴʻë ʺʴʺʴʴʴʴʼë ʺʴʺʴë ʴʴë ʴʼë˜ʼ Ìíġ˝ fēÙĖÀġíĆĀ ÿĆÓÙ 

¢¶s2fʵ 

˜ʵ ʴʴë˝ 

ʴʵë ʺʴʷEʴʴʴʴë     

ʴʶë ʺʴʸʵʴʴʴʴë     

ʴʷë ʺʴʺʵʴʴʴʴë     

ʴʸë ʺʴʺʸʴʴʴʴë     

ʴʹë ʺʴ+ʽʴʴʶʴë     

ʴʺë ʺʴ+ ʴʴʶʴë     

ʴʻë ʺʴE2ʴʴʶʴë     

¢¶s2fʶ 

˜ʵ ʴʵë˝ 
`Ć ÓÙæÀĥúġ ÿÀēēíĀç 
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s2f ÓĴĀÀÿíÎ ÿÀēēíĀç 

2íææÙĖÙĀġ æĖĆÿ -M 2zʷʴʵˋ -Ć8 ĥĚÙĚ s2f ĚēÙÎíæíÙÓ ĆÌöÙÎġĚ ˜ʵ-ʵʶë˖ʵ-ʵʷë˝ ġĆ ÎĆĀæíçĥĖÙ s2f

ÿÀēēÙÓ ĆÌöÙÎġĚ ˜ʵʺʴʴë̤ʵʺʴʷë˖ʵ ʴʴë̤ʵ ʴʵë˝ ġĆs2f zĴĀÎ_ÀĀÀçÙĖ ˜zĴĀÎ_ÀĀÀçÙĖ ʶ˖ʷ˝ː

s2f ĚēÙÎíæíÙÓ ĆÌöÙÎġĚ ÀĖÙ ÓÙæíĀÙÓ íĀ ġÀÌúÙ ʺːʸ 

¢ÀÌúÙ ʺːʸ s2f ĚēÙÎíæíÙĚ ĆÌöÙÎġ ÓÙæíĀíġíĆĀĚ 

MĀÓÙĳ zĥÌlíĀÓÙĳ vÀĀçÙ 2ÀġÀ ġĴēÙ ÎÎÙĚĚ 

v¶s2f 

˜ʵ-ʵʶë˝ 

ʴʴë ʴ̤ʸ ¦ʼˆʵ˝ vf ˆʶ˝ 

ʴʵë 

ʵʺʴʴë̤ʵʺʴʷë 

¦ʵʺ vµ 

ʴʶë ¦ʵʺ vµ 

ʴʷë ¦ʵʺ vµ 

ʴʸë ¦ʵʺ vµ 

¢¶s2f 

˜ʵ-ʵʷë˝ 

ʴʴë ʴ̤ʶ ¦  ̓ vf 

ʴʵë 
ʵ ʴʴë̤ʵ ʴʵë 

¦ʵʺ vµ 

ʴʶë ¦ʵʺ vµ 

 

ˆˆ ʵ˝ ¦ ĖÙēĖÙĚÙĀġĚ ĥĀĚíçĀÙÓ ġĴēÙˋ ĚĥÎë ÀĚ ¦ʼ æĆĖ ĥĀĚíçĀÙÓ ʼ ÌíġĚ ÀĀÓ ¦ʵʺ æĆĖ ĥĀĚíçĀÙÓ ʵʺ

ÌíġĚ 

ʶ˝ ÎÎÙĚĚˊ vf ̠ vÙÀÓ fĀúĴˋ vµ ̠ vÙÀÓ ÀĀÓ µĖíġÙˋ µf ̠ µĖíġÙ fĀúĴ 

 

s2f ÓĴĀÀÿíÎÿÀēēíĀç ĚÙġĥē ēĖĆÎÙÓĥĖÙ 

Aȁ zĲíġÎë 8ġëÙĖ- ¢ ĚġÀġÙ ÿÀÎëíĀÙ ġĆ ēĖÙĆlēÙĖÀġíĆĀÀúˋ ġëÙĀ s2f ÿÀē ÎÀĀ ÌÙ

ÎĆĀæíçĥĖÙÓ ĥĚíĀç z2fː 

Bȁ -úÙÀĖ ġëÙ s2f ÿÀēēíĀç ĆÌöÙÎġ Ćæ ġëÙ s2f ĚēÙÎíæíÙÓ ĆÌöÙÎġ ÌĴ ĚÙġġíĀç ʵ-ʵʶˡɹ ʴë ˖

ʵ-ʵʷˡɹ ʴë ġĆ ʴː 

Cȁ MĀıÀúíÓÀġÙ ġëÙ s2f ÿÀēēíĀç ĆÌöÙÎġ ÌĴ ÀĚĚíçĀíĀç ʴ ġĆ ġëÙ ĚĥÌíĀÓÙĳ ʴ Ćæ

ʵʺʴʴë̤ʵʺʴʷë ˖ʵ ʴʴë̤ʵ ʴʵëː 

Dȁ vÙÎĆĀæíçĥĖÙ s2f ÿÀēēíĀç ÎĆĀġÙĀġ ÀĀÓ ĲĖíġÙ ġëÙ ÿÀēēíĀç ĆÌöÙÎġ íĀġĆ ġëÙ ĆÌöÙÎġĚ

íĀ ġëÙ ĖÀĀçÙ Ćæ ʵʺʴʴˡɹ ʵë̤ʵʺʴʴˡɹ ʼëˋ ʵʺʴʵˡɹ ʵë̤ʵʺʴʵˡɹ ʼëˋ ʵʺʴʶˡɹ ʵë̤ʵʺʴʶˡɹ ʼëˋ ʴʷˡ

ʴʵë̤ʵʺʴʷˡɹ ʼë ˜v¶s2f ÿÀēēíĀç ÎĆĀġÙĀġ ÀĚ æĖĆÿʵʺʴʴëˡɹ ʵ˝ˋ ʴʴˡɹ ʵë ̤ ʵ ʴʴˡɹ ʼë ĆĖ

ʵ ʴʵˡɹ ʵë̤ʵ ʴʵˡɹ ʼë ˜¢¶s2f ÿÀēēíĀç ÎĆĀġÙĀġ ÀĚ æĖĆÿ ʵ ʴʴëˡɹ ʵ˝ ÀÎÎĆĖÓíĀç ġĆ ¢ÀÌúÙ

ʺːʷ 

Eȁ zÙġ ġëÙ ġĆġÀú ĀĥÿÌÙĖ Ćæ s2f ÿÀēēíĀç ĆÌöÙÎġĚ ÌĴ ĲĖíġíĀç ġëÙ ĀĥÿÌÙĖ Ćæ ÿÀēēíĀç

ĆÌöÙÎġĚ íĀġĆ ʵʺʴʴˡɹ ʴëˋ ʵʺʴʵˡɹ ʴëˋ ʵʺʴʶˡɹ ʴëˋ ʵʺʴʷˡɹ ʴëˋ ʵ ʴʴˡɹ ʴë ĆĖʵ ʴʵˡɹ ʴëː ¢ëÙ

ġĆġÀú ĀĥÿÌÙĖ Ćæ s2f ÿÀēēíĀç ĆÌöÙÎġĚ ĲíġëĆĥġ ÿÀēēíĀç ÎĆĀġÙĀġ Ĳíúú ÌÙ ĚÙġ ġĆ ʴː 

Fȁ µĖíġÙ ıÀúíÓ s2f ÿÀēēíĀç ĆÌöÙÎġ íĀÓÙĳ ġĆ s2f ĚēÙÎíæíÙÓ ĆÌöÙÎġ ÌĴ ĲĖíġíĀç ıÀúíÓ

v¶s2f ÿÀēēíĀç ĆÌöÙÎġ íĀÓÙĳ ʵʺʴʴë̤ʵʺʴʷë íĀġĆ ʵ-ʵʶˡɹ ʵë ̤ ʵ-ʵʶˡɹ ʸë ÀĀÓ ĲĖíġíĀç

ıÀúíÓ ¢¶s2f ÿÀēēíĀç ĆÌöÙÎġ íĀÓÙĳ ʵ ʴʴëˋ ʵ ʴʵë íĀġĆ ʵ-ʵʷˡɹ ʵëˋ ʵ-ʵʷˡɹ ʶëː 

Gȁ zÙġ ġëÙ ġĆġÀú ĀĥÿÌÙĖ s2f ĚēÙÎíæíÙÓ ĆÌöÙÎġĚ ÌĴ ĲĖíġíĀç ġëÙ ĀĥÿÌÙĖ Ćæ ÿÀēēÙÓ

ĆÌöÙÎġĚ ġĆ ʵ-ʵʶˡɹ ʴë ÀĀÓ ʵ-ʵʷˡɹ ʴëː 

Hȁ zĲíġÎë 8ġëÙĖ- ¢ ĚġÀġÙ ġĆ zÀæÙflēÙĖÀġíĆĀÀú ĆĖ ÀÌĆıÙˋ ġëÙ ÎĆĀæíçĥĖÙÓ s2f

ÿÀēēíĀç Ĳíúú ÌÙıÀúíÓː 
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Chapter 8 Warning and Alarm 

ʼː zɻÙĖıĆ ÓĖíıÙĲÀĖĀíĀç 

µëÙĀ ĲÀĖĀíĀç ĆÎÎĥĖĚˋ ÓĖíıÙĖ Ĳíúú ĚÙġ ēĖĆġÙÎġíıÙ æĥĀÎġíĆĀ ÌĥġÿĆġĆĖ ĲĆĀġ˫ ĚġĆē

ÿĆıíĀçː 8ĖĖĆĖ ÎĆÓÙ Ĳíúú ÌÙ ÓíĚēúÀĴÙÓ ĆĀ ġëÙ æĖĆĀġ ēÀĀÙúː 

 

8ĳÀÿēúÙ Ćæ ĲÀĖĀíĀç ÎĆÓÙˊ 

A rA 0 2

Bit 2̔Main code

Bit 1̔Sub code

 

µÀĖĀíĀç -ĆÓÙ 
-ĆĀġÙĀġ 

_ÀíĀ -ĆÓÙ 

 ɹ

 ɻ fıÙĖúĆÀÓ ĲÀĖĀíĀç 

 ʁ
vÙçÙĀÙĖÀġíĆĀ ÙĀÙĖçĴ ĆıÙĖúĆÀÓ ĲÀĖĀíĀç˜ʼʹ̧ Ćæ ġëÙ ĖÙçÙĀÙĖÀġíĆĀ

ġëĖÙĚëĆúÓ ̋

 ̫
ÌĚĆúĥġÙ ÙĀÎĆÓÙĖÌÀġġÙĖĴ ıĆúġÀçÙ úĆĲ˜̢ʷːʵ²˝ː ²ÀúíÓ ĲëÙĀ sĖʴːʵʹ íĚ ĚÙġ ġĆ

ʵː 

 y -ëÀĀçÙ ġëÙ ēÀĖÀÿÙġÙĖ ġĆ À ĀĆĀĖlÙÀú ġíÿÙ ıÀúíÓ ĲÀĖĀíĀç 

 ́ sĖʴːʴʵ íĚ ĀĆġ ʽĥĀÓÙĖ ÎĥĖĖÙĀġ ÎĆĀġĖĆú ÿĆÓÙˋ ēúÙÀĚÙ ÎĆĖĖÙÎġ ġëíĚ ēÀĖÀÿÙġÙĖ 

 

ʼː zʁÙĖıĆ ÓĖíıÙ ÀúÀĖÿ 

µëÙĀ ÀúÀĖÿ ĆÎÎĥĖĚˋ ÓĖíıÙĖ Ĳíúú ĚÙġ ēĖĆġÙÎġíıÙ æĥĀÎġíĆĀ ÀĀÓÿĆġĆĖ ĚġĆēĚ ÿĆıíĀçː

8ĖĖĆĖ ÎĆÓÙ Ĳíúú ÌÙ ÓíĚēúÀĴÙÓ ĆĀ ġëÙ æĖĆĀġ ēÀĀÙúː úÀĖÿ ëíĚġĆĖĴ ĖÙÎĆĖÓ ÎÀĀ ÀúĚĆ ÌÙ ıíÙĲÙÓ

íĀ ÓÀġÀ ÿĆĀíġĆĖíĀç ÿĆÓÙˋ Ĳíġë ġëÙ ÀúÀĖÿ úĆç ĚĥÌÿlÙĀĥ ÓíĚēúÀĴíĀç ˓Óʵʶ8Ė˓ ː
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Er 150 ň ňCurrent alarm

01150

140E0 

ň ňAlarm record 1( Latest )

ň ňAlarm record 14( Last )

Able to look back at 14 alarm records
Use Ɏ ɐ buttons to navigate between 
alarm records 

Er 150

Bit 2: Main code

Bit 1̔Sub- code

D12Er
S

 
 

¢ÀÌúÙ ʽːʵ 8ĖĖĆĖ -ĆÓÙ ZíĚġ 

8ĖĖĆĖ ÎĆÓÙ 
-ĆĀġÙĀġ 

ġġĖíÌĥġÙ 

_ÀíĀ zĥÌ zÀıÙ ¢ĴēÙ -úÙÀĖÀÌúÙ 

ʴ 
ʴ̤  ɻ -íĖÎĥíġ ÎĥĖĖÙĀġ ÓÙġÙÎġíĆĀ ÙĖĖĆĖ ǒ  ʁ  

 ̫ _ĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ ĀĆġ ÎĆĀĀÙÎġÙÓ ǒ  ɻ ǒ 

ʴÌ 
 ɹ -ĆĀġĖĆú ÎíĖÎĥíġ ēĆĲÙĖ ĚĥēēúĴ ıĆúġÀçÙ ġĆĆ úĆĲ   ʁ  

 ɻ -ĆĀġĖĆúÎíĖÎĥíġ ēĆĲÙĖ ĚĥēēúĴ ıĆúġÀçÙ ġĆĆ ëíçë   ʁ ǒ 

ʴÎ  ɹ 2- ÌĥĚ ĆıÙĖıĆúġÀçÙ ǒ  ɻ ǒ 

ʴÓ 

 ɹ 2- ÌĥĚ ĥĀÓÙĖıĆúġÀçÙ ǒ  ɻ ǒ 

 ɻ zíĀçúÙ ēëÀĚíĀç Ćæ ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ ǒ  ʁ  

 ʁ `Ć ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ ÓÙġÙÎġÙÓ   ʁ  

ʴ8 

 ɹ fıÙĖÎĥĖĖÙĀġ ǒ  ɻ  

 ɻ MĀġÙúúíçÙĀġ sĆĲÙĖ _ĆÓĥúÙ ˜Ms_˝ĆıÙĖÎĥĖĖÙĀġ ǒ  ɻ  

 ʁ sĆĲÙĖ Ćĥġēĥġ ġĆ ÿĆġĆĖ ĚëĆĖġÙÓ ġĆ çĖĆĥĀÓ ǒ  ɻ  

 y sëÀĚÙ ĆıÙĖÎĥĖĖÙĀġ ǒ  ɻ  

ʴE  ɹ 2ĖíıÙĖ ĆıÙĖëÙÀġÙÓ ǒ  ʁ  

ʵ ɹ

 ɹ _ĆġĆĖ ĆıÙĖúĆÀÓÙÓ ǒ  ɻ ǒ 

 ɻ 2ĖíıÙĖ ĆıÙĖúĆÀÓÙÓ ǒ  ɻ ǒ 

 ʁ _ĆġĆĖ ĖĆġĆĖ ÌúĆÎ÷ÙÓ ǒ  ɻ ǒ 

ʵ ʁ

 ɹ vÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ ĆıÙĖıĆúġÀçÙ ǒ  ʁ  

 ɻ KĆúÓíĀç ÌĖÀ÷Ù ÙĖĖĆĖ ǒ  ɻ  

 ʁ vÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ ıÀúĥÙ ġĆĆ úĆĲ ǒ  ʁ  

ʵ ́

 ɹ 8ĀÎĆÓÙĖ ÓíĚÎĆĀĀÙÎġÙÓ ǒ  ɻ  

 ɻ 8ĀÎĆÓÙĖ ÎĆÿÿĥĀíÎÀġíĆĀ ÙĖĖĆĖ ǒ  ɻ  

 ʁ 8ĀÎĆÓÙĖ íĀíġíÀú ēĆĚíġíĆĀ ÙĖĖĆĖ ǒ  ɻ  

 ̫ _ĥúġíġĥĖĀ ÙĀÎĆÓÙĖ ÙĖĖĆĖ ǒ  ʁ  

 y 8ĀÎĆÓÙĖ ēÀĖÀÿÙġÙĖ ĚÙġġíĀçĚ ÙĖĖĆĖ ǒ  ʁ  

 ́ 8ĀÎĆÓÙĖ ÓÀġÀ ĆıÙĖæúĆĲ ǒ  ʁ ǒ 

 ̋ 8ĀÎĆÓÙĖ ĆıÙĖëÙÀġÙÓ ǒ  ʁ ǒ 
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 ̒ 8ĀÎĆÓÙĖ ÎĆĥĀġÙĖ ÙĖĖĆĖ ǒ  ʁ ǒ 

ʵ ̒
 ɹ 8ĀÎĆÓÙĖ ÓÀġÀ ÙĖĖĆĖ ǒ  ɻ  

 ɻ 8ĀÎĆÓÙĖ ēÀĖÀÿÙġÙĖ íĀíġíÀúíĸÀġíĆĀ ÙĖĖĆĖ ǒ  ɻ  

ʵ ̓  ɹ 8ĳÎÙĚĚíıÙ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ ǒ  ʁ ǒ 

  ɻ 8ĳÎÙĚĚíıÙ ıÙúĆÎíġĴ ÓÙıíÀġíĆĀ    

ʵ ̔  ɹ _ĆġĆĖ ıíÌĖÀġíĆĀ ġĆĆ ĚġĖĆĀç ǒ  ʁ ǒ 

ʵ 
 ɹ fıÙĖĚēÙÙÓ ǒ  ʁ ǒ 

 ɻ ²ÙúĆÎíġĴ Ćĥġ Ćæ ÎĆĀġĖĆú ǒ  ɻ ǒ 

ʵÌ 
 ɹ +ĥĚ íĀēĥġ ĚíçĀÀú ÓíġëÙĖíĀç ǒ  ʁ ǒ 

 ɻ MĀÎĆĖĖÙÎġ ÙúÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ   ʁ  

ʵÎ 

 ɹ +Ćġë z¢f æÀíúÙÓ ǒ  ɻ ǒ 

 ɻ Ěɻġz¢f æÀíúÙÓ ǒ  ɻ  

 ʁ ĀʁÓz¢f æÀíúÙÓ ǒ  ɻ  

ʶ ɻ

 ɹ M˖fíĀēĥġ íĀġÙĖæÀÎÙ ÀĚĚíçĀÿÙĀġ ÙĖĖĆĖ ǒ  ʁ  

 ɻ
M˖f íĀēĥġ íĀġÙĖæÀÎÙ æĥĀÎġíĆĀ ÀĚĚíçĀÿÙĀġ

ÙĖĖĆĖ 
ǒ 

 ʁ
 

 ʁ
M˖f Ćĥġēĥġ íĀġÙĖæÀÎÙ æĥĀÎġíĆĀ ÀĚĚíçĀÿÙĀġ

ÙĖĖĆĖ 
ǒ 

 ʁ
 

ʶ y

 ɹ 88svf_ ēÀĖÀÿÙġÙĖĚ íĀíġíÀúíĸÀġíĆĀ ÙĖĖĆĖ   ʁ  

 ɻ 88svf_ ëÀĖÓĲÀĖÙ ÙĖĖĆĖ   ʁ  

 ʁ 8ĖĖĆĖ ĚÀıíĀç ÀúÀĖÿëíĚġĆĖĴ ĖÙÎĆĖÓ   ʁ  

 ̫ 8ĖĖĆĖ ĆÎÎĥĖĖÙÓ ĲëÙĀ ĚÀıíĀç ıÙĀÓĆĖ

ēÀĖÀÿÙġÙĖĚ 
 

 ʁ
 

 y 8ĖĖĆĖ ĆÎÎĥĖĖÙÓ ĲëÙĀ ĚÀıíĀç ÎĆÿÿĥĀíÎÀġíĆĀ

ēÀĖÀÿÙġÙĖĚ 
 

 ʁ
 

 ́ 8ĖĖĆĖ ĆÎÎĥĖĖÙÓ ĲëÙĀ ĚÀıíĀç ēÀĖÀÿÙġÙĖ ʸʴʶ   ʁ  

  ̋ 2ÀġÀ ĚÀıíĀç ÙĖĖĆĖ ÓĥĖíĀç ēĆĲÙĖĆlææ    

ʶ ̋  ɹ
sĆĚíġíıÙ˖`ÙçÀġíıÙ ēĆĚíġíĆĀúíÿíġ ġĖíççÙĖÙÓ

ĥĀÓÙĖ ĀĆĀëlĆÿíĀç ÿĆÓÙ 
ǒ 

 ʁ
ǒ 

ʶ ̒
 ɹ ĀÀúĆç ʵ íĀēĥġ ĆıÙĖĖĥĀ úíÿíġ ǒ  ʁ ǒ 

 ɻ ĀÀúĆç ʶ íĀēĥġ ĆıÙĖĖĥĀ úíÿíġ ǒ  ʁ ǒ 

ʶ ̓  ɹ fĥġēĥġ ēĥúĚÙ æĖÙĕĥÙĀÎĴ ġĆĆ ëíçë ǒ  ʁ ǒ 

ʹ ̒  ɹ EĆĖÎÙÓ ÀúÀĖÿ íĀēĥġ ıÀúíÓ ǒ  ʁ ǒ 

ʹE 
 ɹ _ĆġĆĖ ÿĆÓÙú ĀĆː ÓÙġÙÎġíĆĀ ÙĖĖĆĖ   ʁ  

 ɻ 2ĖíıÙĖ ēĆĲÙĖ ÿĆÓĥúÙ ÓÙġÙÎġíĆĀ ÙĖĖĆĖ   ʁ  

ʺ ɹ
 ɹ _ÀíĀ úĆĆē íĀġÙĖĖĥēġÙÓ ġíÿÙĆĥġ   ʁ  

 ɻ ²ÙúĆÎíġĴ úĆĆē íĀġÙĖĖĥēġÙÓ ġíÿÙĆĥġ   ʁ  

ʻ ɹ  ɹ 8ĀÎĖĴēġíĆĀ ÙĖĖĆĖ   ʁ  

 

 

 

˚`ĆġÙˊ˛ 

zÀıÙˊzÀıÙ ÙĖĖĆĖ ÿÙĚĚÀçÙĚ ġĆ ÀúÀĖÿ ëíĚġĆĖĴː 
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¢ĴēÙˊ ¢ëÙ ġĴēÙ ʵ ÀĀÓ ġĴēÙ ʶ æÀĥúġ ĚġĆē ÿĆÓÙ ÎÀĀ ÌÙĚÙġ ıíÀ sĖʹːʵʴ ˚zÙĕĥÙĀÎÙ Àġ ÀúÀĖÿ˛ː 

-úÙÀĖÀÌúÙˊ-úÙÀĖÀÌúÙ ÀúÀĖÿ ÌĴ ĆēÙĖÀġíĀç ġëÙ æĖĆĀġ ēÀĀÙú ÀĀÓ ĥĚÙ ÀĥĳíúíÀĖĴ æĥĀÎġíĆĀ

E -ZÀĚ ÌÙúĆĲː +ÙĚíÓÙĚ ÎúÙÀĖÀÌúÙ ÀúÀĖÿĚˋ ēúÙÀĚÙ æíĖĚġ ĚĆúıÙ ġëÙ ÙĖĖĆĖ ÀĀÓ ĖÙĚġÀĖġ ġëÙ

ĚÙĖıĆ ÓĖíıÙĖ ġĆ ÎúÙÀĖ ÀúÀĖÿː 

PR 000 Parameter settings

M 

Auxiliary Function

ƴ PressƸ ƶ Button to 

choose auxiliary function

AF ACL
Clear Alarm

Press S to enter 
operational mode

EEPROM writing

Press M to 
enter EEPROM 
writing mode

 

Auxiliary Function

AF ACL
Clear 
Alarm

Operational 
mode

ACL -
Initial display of 
alarm clearing function

¶ Press ŃSń to enter 

operational mode .

S 
Press Ɏ button once . Alarm 

cleared successfully if  FinSh 
is displayed .

FinSh
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¢ÀÌúÙʼː ʶ úÀĖÿ ÀĀÓ ʺʴʷE ÎĆĖĖÙĚēĆĀÓÙĀÎÙ 

8ĖĖĆĖ -ĆÓÙ 

2íĚēúÀĴ 
ʵʴʴʵë ʺʴʷEë 

8¢G

-ĆÓÙ 
úÀĖÿ 2ÙĚÎĖíēġíĆĀ 

8Ė ʴ ʴ ʴĳʴʸ ʴĳʷʵʹʴ  sëÀĚÙ ÎíĖÎĥíġ ÎĥĖĖÙĀġ ÓÙġÙÎġíĆĀ ÙĖĖĆĖ 

8Ė ʴ ʵ ʴĳʴʸ ʴĳʷʵʹʵ  sëÀĚÙ + ÎíĖÎĥíġ ÎĥĖĖÙĀġ ÓÙġÙÎġíĆĀÙĖĖĆĖ 

8Ė ʴ ʷ ʴĳʴʸ ʴĳʷʵʹʷ  _ĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ ĀĆġ ÎĆĀĀÙÎġÙÓ 

8Ė ʴÌʴ    -ĆĀġĖĆú ÎíĖÎĥíġ ēĆĲÙĖ ĚĥēēúĴ ıĆúġÀçÙ ġĆĆ úĆĲ 

8Ė ʴÌʵ ʴĳʴʸ ʴĳʷʶʴʺ  -ĆĀġĖĆú ēĆĲÙĖ ĚĥēēúĴ ıĆúġÀçÙ ġĆĆ ëíçë 

8Ė ʴ-ʴ ʴĳʴʸ ʴĳʷʶʵʵ  2- ÌĥĚ ĆıÙĖıĆúġÀçÙ 

8Ė ʴÓʴ ʴĳʴʸ ʴĳʷʶʶʵ  2- ÌĥĚ ĥĀÓÙĖıĆúġÀçÙ 

8Ė ʴÓʵ ʴĳʴʸ ʴĳʷʵʷʴ  zíĀçúÙ ēëÀĚíĀç Ćæ ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ 

8Ė ʴÓʶ ʴĳʴʸ ʴĳʷʶʶʶ  `Ć ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ ÓÙġÙÎġÙÓ 

8Ė ʴ8ʴ ʴĳʴʶ ʴĳʶʶʵʵ  fıÙĖÎĥĖĖÙĀġ 

8Ė ʴ8ʵ ʴĳʴʶ ʴĳʶʶʵʶ  MĀġÙúúíçÙĀġ sĆĲÙĖ _ĆÓĥúÙ ˜Ms_˝ ĆıÙĖÎĥĖĖÙĀġ 

8Ė ʴ8ʶ ʴĳʴʶ ʴĳʶʶʵʼ  sĆĲÙĖ Ćĥġēĥġ ġĆ ÿĆġĆĖ ĚëĆĖġÙÓġĆ çĖĆĥĀÓ 

8Ė ʴ8ʸ ʴĳʴʶ ʴĳʶʶʷʴ  sëÀĚÙ ĆıÙĖÎĥĖĖÙĀġ 

8Ė ʴæʴ ʴĳʴʼ ʴĳʸʶʵʴ  2ĖíıÙĖ ĆıÙĖëÙÀġÙÓ 

8Ė ʵʴʴ ʴĳʴʶ ʴĳʼʷʵʵ  _ĆġĆĖ ĆıÙĖúĆÀÓÙÓ 

8Ė ʵʴʵ ʴĳʴʶ ʴĳʼʷʵʴ  2ĖíıÙĖ ĆıÙĖúĆÀÓÙÓ 

8Ė ʵʴʶ ʴĳʴʶ ʴĳʼʷʴʵ  _ĆġĆĖ ĖĆġĆĖ ÌúĆÎ÷ÙÓ 

8Ė ʵʶʴ ʴĳʼʴ ʴĳʻʻʴʵ  vÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖĆıÙĖıĆúġÀçÙ 

8Ė ʵʶʵ ʴĳʼʴ ʴĳʻʻʴʶ  KĆúÓíĀç ÌĖÀ÷Ù ÙĖĖĆĖ 

8Ė ʵʶʶ ʴĳʼʴ ʴĳʻʻʴʷ  vÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ ıÀúĥÙ ġĆĆ úĆĲ 

8Ė ʵʹʴ ʴĳʼʴ ʴĳʻʷʶʵ  8ĀÎĆÓÙĖ ÓíĚÎĆĀĀÙÎġÙÓ 

8Ė ʵʹʵ ʴĳʼʴ ʴĳʻʷʶʶ  8ĀÎĆÓÙĖ ÎĆÿÿĥĀíÎÀġíĆĀ ÙĖĖĆĖ 

8Ė ʵʹʶ ʴĳʼʴ ʴĳʻʷʶʷ  8ĀÎĆÓÙĖ íĀíġíÀú ēĆĚíġíĆĀ ÙĖĖĆĖ 

8Ėɻ ʹʷ˖8Ė ʵʹʸ ʴĳʼʴ ʴĳʻʷʶʹ  
_ĥúġíġĥĖĀ ÙĀÎĆÓÙĖ ÙĖĖĆĖ ˖ 8ĀÎĆÓÙĖ

ēÀĖÀÿÙġÙĖ ĚÙġġíĀçĚ ÙĖĖĆĖ 

8Ė ʵʹʹ ʴĳʼʴ ʴĳʻʷʶʺ  8ĀÎĆÓÙĖ ÓÀġÀ ĆıÙĖæúĆĲ 

8Ė ʵʹʺ ʴĳʼʴ ʴĳʻʷʶʻ  8ĀÎĆÓÙĖ ĆıÙĖëÙÀġÙÓ 

8Ė ʵʹʻ ʴĳʼʴ ʴĳʻʷʶʼ  8ĀÎĆÓÙĖ ÎĆĥĀġ ÙĖĖĆĖ 

8Ė ʵʻʴ ʴĳʼʴ ʴĳʻʷʶʸ  8ĀÎĆÓÙĖ ÓÀġÀ ÙĖĖĆĖ 

8Ė ʵʻʵ ʴĳʼʴ ʴĳʻʷʶʹ  8ĀÎĆÓÙĖ ēÀĖÀÿÙġÙĖ íĀíġíÀúíĸÀġíĆĀ ÙĖĖĆĖ 

8Ė ʵʼʴ ʴĳʶʴ ʴĳ ʼʺʵʵ  8ĳÎÙĚĚíıÙ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ 

8Ė ʵʼʵ    8ĳÎÙĚĚíıÙ ıÙúĆÎíġĴ ÓÙıíÀġíĆĀ 

8Ė ʵʽʴ ʴĳʶʴ 
ʴĳ

ʼʸʴʵ 
 _ĆġĆĖ ıíÌĖÀġíĆĀ ġĆĆ ĚġĖĆĀç 

8Ė ʵ ʴ ʴĳʶʴ 
ʴĳ

ʼʸʴʶ 
 fıÙĖĚēÙÙÓ 

8Ė ʵ ʵ ʴĳʶʴ 
ʴĳ

ʼʸʴʷ 
 ²ÙúĆÎíġĴĆĥġ Ćæ ÎĆĀġĖĆú 

8Ė ʵÌʴ ʴĳʶʴ ʴĳ ʼʺʵʶ  +ĥĚ íĀēĥġ ĚíçĀÀú ÓíġëÙĖíĀç 

8Ė ʵÌʵ ʴĳʶʴ ʴĳ  MĀÎĆĖĖÙÎġ ÙúÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ 
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ʼʹʴʷ 

8Ė ʵÎʴ ʴĳʴʶ ʼʷʵʷ  +Ćġë z¢f æÀíúÙÓ 

8Ė ʵÎʵ ʴĳʴʶ ʼʷʵʷ  Ěɻġz¢f æÀíúÙÓ 

8Ė ʵÎʶ ʴĳʴʶ ʼʷʵʷ  ĀʁÓz¢f æÀíúÙÓ 

8Ė ʶʵʴ ʴĳʼʴ ʴĳʺʷʶʵ  M˖f íĀēĥġíĀġÙĖæÀÎÙ ÀĚĚíçĀÿÙĀġ ÙĖĖĆĖ 

8Ė ʶʵʵ ʴĳʼʴ ʴĳʺʷʶʶ  
M˖f íĀēĥġ íĀġÙĖæÀÎÙ æĥĀÎġíĆĀ ÀĚĚíçĀÿÙĀġ

ÙĖĖĆĖ 

8Ė ʶʵʶ ʴĳʼʴ ʴĳʺʷʶʷ  
M˖f Ćĥġēĥġ íĀġÙĖæÀÎÙ æĥĀÎġíĆĀ ÀĚĚíçĀÿÙĀġ

ÙĖĖĆĖ 

8Ė ʶʸʴ ʴĳʼʴ ʴĳʹʹʷʴ  88svf_ ēÀĖÀÿÙġÙĖĚ íĀíġíÀúíĸÀġíĆĀ ÙĖĖĆĖ 

8Ė ʶʸʵ ʴĳʼʴ ʴĳʹʹʷʵ  88svf_ëÀĖÓĲÀĖÙ ÙĖĖĆĖ 

8Ė ʶʸʶ ʴĳʼʴ ʴĳʹʹʷʶ  8ĖĖĆĖ ĚÀıíĀç ÀúÀĖÿ ëíĚġĆĖĴ ĖÙÎĆĖÓ 

8Ė ʶʸʷ ʴĳʼʴ ʴĳʹʹʷʷ  
8ĖĖĆĖ ĆÎÎĥĖĖÙÓ ĲëÙĀ ĚÀıíĀç ıÙĀÓĆĖ

ēÀĖÀÿÙġÙĖĚ 

8Ė ʶʸʸ ʴĳʼʴ ʴĳʹʹʷʸ  
8ĖĖĆĖ ĆÎÎĥĖĖÙÓ ĲëÙĀ ĚÀıíĀç ÎĆÿÿĥĀíÎÀġíĆĀ

ēÀĖÀÿÙġÙĖĚ 

8Ė ʶʸʹ ʴĳʼʴ ʴĳʹʹʷʹ  8ĖĖĆĖ ĆÎÎĥĖĖÙÓ ĲëÙĀ ĚÀıíĀçēÀĖÀÿÙġÙĖ ʸʴʶ 

8Ė ʶʸʺ ʴĳʼʴ ʴĳʹʹʷʺ  2ÀġÀ ĚÀıíĀç ÙĖĖĆĖ ÓĥĖíĀç ēĆĲÙĖĆlææ 

8Ė ʶʺʴ ʴĳʼʴ ʴĳʻʷʶʽ  
sĆĚíġíıÙ˖`ÙçÀġíıÙ ēĆĚíġíĆĀ úíÿíġ ġĖíççÙĖÙÓ

ĥĀÓÙĖ ĀĆĀëlĆÿíĀç ÿĆÓÙ 

8Ė ʶʻʴ    ĀÀúĆç ʵ íĀēĥġ ĆıÙĖĖĥĀ úíÿíġ 

8Ė ʶʻʵ    ĀÀúĆç ʶ íĀēĥġ ĆıÙĖĖĥĀ úíÿíġ 

8Ė ʶʼʴ ʴĳʼʴ ʴĳʻʶʴʵ  fĥġēĥġ ēĥúĚÙ æĖÙĕĥÙĀÎĴ ġĆĆ ëíçë 

8Ė ʹʻʴ ʴĳʼʴ ʴĳʹʸʸʵ  EĆĖÎÙÓ ÀúÀĖÿ íĀēĥġ ıÀúíÓ 

8Ė ʹæʴ ʴĳʼʴ ʴĳʻʵʶʶ  _ĆġĆĖ ÿĆÓÙú ĀĆː ÓÙġÙÎġíĆĀ ÙĖĖĆĖ 

8Ė ʹæʵ ʴĳʼʴ ʴĳʵʵʴʴ  2ĖíıÙĖ ēĆĲÙĖ ÿĆÓĥúÙ ÓÙġÙÎġíĆĀ ÙĖĖĆĖ 

8Ė ʺʴʴ ʴĳʼʴ ʴĳʺʶʴʸ  _ÀíĀ úĆĆē íĀġÙĖĖĥēġÙÓ ġíÿÙĆĥġ 

8Ė ʺʴʵ ʴĳʼʴ ʴĳʺʶʴʸ  ²ÙúĆÎíġĴ úĆĆē íĀġÙĖĖĥēġÙÓ ġíÿÙĆĥġ 

8Ė ʻʴʴ ʴĳʼʴ ʴĳʻʴʴʵ  8ĀÎĖĴēġíĆĀ ÙĖĖĆĖ 

8Ė ʻʷ ʴĳʵʴ 
ʴĳʼʻʷ

 
 zĴĀÎ_ÀĀÀçÙĖʶ úĆĚġ 

8Ė ʻʷÌ ʴĳʵʴ 
ʴĳʼʻʷ

+ 
 z·`-ʴ úĆĚġ 

8Ė ʻʷÎ ʴĳʵʴ 
ʴĳʼʻʷ

- 
 8ĳÎÙĚĚíıÙ 2íĚġĖíÌĥġÙÓ -úĆÎ÷ ÙĖĖĆĖ 

8Ė ʼʴʵ ʴĳʵʴ ʴĳʼʶʴʵ ʴĳʴʴʴʵ ¦Ā÷ĀĆĲĀ ÎĆÿÿĥĀíÎÀġíĆĀÙĖĖĆĖ 

8Ė ʼʴʶ ʴĳʼʴ ʴĳʹʹʵʴ 
ʴĳʴʴʴ

 ʁ
_ÙÿĆĖĴ ĆıÙĖæúĆĲ 

8Ė ʼʴʷ ʴĳʼʴ ʴĳʹʹʵʵ  v _ Ćĥġ Ćæ ÌĆĥĀÓ 

8Ė ʼʴʹ ʴĳʼʴ ʴĳʺʶʴʶ  Ef8 æíĖÿĲÀĖÙ ĥēçĖÀÓÙ æÀíúÙÓ 

8Ė ʼʴʺ ʴĳʼʴ ʴĳʺʶʴʵ  
zÀıÙÓ 8zM æíúÙ ÓĆÙĚ ĀĆġ ÿÀġÎë ÓĖíıÙĖ

æíĖÿĲÀĖÙ 

8Ė ʼʵʵ ʴĳʵʴ ʴĳ ʴʴʵ ʴĳʴʴʵʵ MĀıÀúíÓ 8ġëÙĖ- ¢ġĖÀĀĚíġíĆĀ ĖÙĕĥÙĚġ 
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8Ė ʼʵʶ ʴĳʵʴ 
ʴĳ ʴʴ

 ʁ
ʴĳʴʴʵʶ 

¦Ā÷ĀĆĲĀ 8ġëÙĖ- ¢ ĚġÀġÙ ÿÀÎëíĀÙ ġĖÀĀĚíġíĆĀ

ĖÙĕĥÙĚġ 

8Ė ʼʵʷ ʴĳʵʴ ʴĳʼʶʵʷ ʴĳʴʴʵʷ sĖĆġÙÎġíĆĀ ĖÙĕĥÙĚġ æĖĆÿ ÌĆĆġ ĚġÀġÙ 

8Ė ʼʵʸ ʴĳʼʴ ʴĳʺʶʴʷ  MĀıÀúíÓ æíĖÿĲÀĖÙ 

8Ė ʼʵʹ ʴĳʵʴ ʴĳʼʶʵʹ ʴĳʴʴʵʹ 
MĀıÀúíÓ ÿÀíúÌĆĳ ÎĆĀæíçĥĖÀġíĆĀĥĀÓÙĖ ÌĆĆġ

ĚġÀġÙ 

8Ė ʼʵʺ ʴĳʵʴ ʴĳʼʶʵʺ ʴĳʴʴʵʺ 
sĖÙlfē ĚġÀġĥĚ íĚ íĀıÀúíÓ æĆĖ ġëÙ ÿÀíúÌĆĳ

ÎĆĀæíçĥĖÀġíĆĀ 

8Ė ʼʵʻ ʴĳʵʴ ʴĳʼʶʵʻ  MĀıÀúíÓzĴĀÎ_ÀĀÀçÙĖÎĆĀæíçĥĖÀġíĆĀ 

8Ė ʼʵʼ ʴĳʵʴ ʴĳʼʶʵʵ  `Ć ıÀúíÓ íĀēĥġ ÓÀġÀ 

8Ė ʼʵʽ ʴĳʵʴ ʴĳʼʶʵʶ  `Ć ıÀúíÓ Ćĥġēĥġ ÓÀġÀ 

8Ė ʼʵ ʴĳʵʴ 
ʴĳEEʴ

 ʁ
ʴĳʼʻʵ zĴĀÎëĖĆĀíĸÀġíĆĀ ÙĖĖĆĖ 

8Ė ʼʵÌ ʴĳʵʴ ʴĳʼʶʵ+ ʴĳʴʴʵ+ zĴĀÎ_ÀĀÀçÙĖʶ ĲÀġÎëÓĆç ġíÿÙĖ ġíÿÙĆĥġ 

8Ė ʼʵ- ʴĳʵʴ ʴĳʼʶʵ- ʴĳʴʴʵ- MĀıÀúíÓ zĴĀÎ_ÀĀÀçÙĖ ġĴēÙ 

8Ė ʼʵÓ ʴĳʵʴ ʴĳʼʶʵ2 ʴĳʴʴʵ2 MĀıÀúíÓ Ćĥġēĥġ ÎĆĀæíçĥĖÀġíĆĀ 

8Ė ʼʵ8 ʴĳʵʴ ʴĳʼʶʵ8 ʴĳʴʴʵ8 MĀıÀúíÓ íĀēĥġ ÎĆĀæíçĥĖÀġíĆĀ 

8Ė ʼʵæ ʴĳʵʴ ʴĳʼʶʵE  µÀġÎëÓĆç ÎĆĀæíçĥĖÀġíĆĀ íĀıÀúíÓ 

8Ė ʼʶʵ ʴĳʵʴ 
ʴĳ ʴʴ

 ̫
ʴĳʴʴʶʵ 

µÀíġíĀç æĆĖ 8ġëÙĖ- ¢ ĚġÀġÙ ÿÀÎëíĀÙ MĀíġ

ĚġÀġÙ 

8Ė ʼʶʶ ʴĳʵʴ 
ʴĳ ʴʴ

 y
ʴĳʴʴʶʶ 

µÀíġíĀç æĆĖ ġëÙ 8ġëÙĖ- ¢ ĚġÀġÙ ÿÀÎëíĀÙ sĖÙˡ

fē ĚġÀġÙ 

8Ė ʼʶʷ ʴĳʵʴ 
ʴĳ ʴʴ

 ́

ʴĳʴʴʶ

 ̫

µÀíġíĀç æĆĖ ÿÀĚġÙĖ ÓÙıíÎÙæĆĖ zÀæÙflē

ĖÙĕĥÙĚġ 

8Ė ʼʶʸ ʴĳʵʴ ʴĳʼʶʶʸ 
ʴĳʴʴʶ

 y
MĀıÀúíÓ ēĖĆÎÙĚĚ ÓÀġÀ íĀēĥġ ÿÀēēíĀç 

8Ė ʼʶʹ ʴĳʵʴ ʴĳʼʶʶʹ 
ʴĳʴʴʶ

 ́

vs2f ÿÀēēíĀç íĀıÀúíÓ ˜úÙĀçġëˋ ēÀĖÀÿÙġÙĖ

ĀĆġ ēĖÙĚÙĀġˋ ĀĆ ġëíĚ ēĖĆēÙĖġĴ˝ 

8Ė ʼʶʻ ʴĳʵʴ ʴĳʼʶʶʻ  EĖÙÙ ĖĥĀĀíĀç ÿĆÓÙ íĚ ĀĆġ ĚĥēēĆĖġÙÓ 

8Ė ʼʶʼ ʴĳʵʴ ʴĳʼʶʶʼ  zĴĀÎ ÿĆÓÙ ĀĆġ ĚĥēēĆĖġÙÓ 

8Ė ʼʶÌ ʴĳʵʴ ʴĳʼʶʵʴ 
ʴĳʴʴʶ

+ 
MĀıÀúíÓ íĀēĥġĚ ÀĀÓ ĆĥġēĥġĚ 

8Ė ʼʶ- ʴĳʵʴ 
ʴĳʼʻʶ

- 

ʴĳʴʴʶ

- 
EÀġÀú ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÙĖĖĆĖ 

8Ė ʼʶÓ ʴĳʵʴ 
ʴĳʼʻʶ

2 

ʴĳʴʴʶ

2 
`Ć ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÙĖĖĆĖ 

8Ė ʼʶ8 ʴĳʵʴ ʴĳʼʻʶ8 
ʴĳʴʴʶ

8 
zĴĀÎëĖĆĀíĸÀġíĆĀ ÎĴÎúÙ ġíÿÙ íĚ ġĆĆ ĚëĆĖġ 

8Ė ʼʷʴ ʴĳʵʴ ʴĳʼʻʷʴ 
ʴĳʴʴʷ

 ɹ

MĀıÀúíÓ 2íĚġĖíÌĥġÙÓ -úĆÎ÷ ĚĴĀÎëĖĆĀíĸÀġíĆĀ

ĚÙġġíĀçĚ 

8Ė ʼʷʶ ʴĳʵʴ ʴĳʼʻʷʶ 
ʴĳʴʴʷ

 ʁ
2íĚġĖíÌĥġíĆĀ -úĆÎ÷ ēëÀĚÙúlĆÎ÷ÙÓ úĆĆē æÀíúĥĖÙ 

8Ė ʼʷʷ ʴĳʵʴ ʴĳʼʻʷʷ  2- ĚĴĀÎ Mf ÙĖĖĆĖ 
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8Ė ʼʷʸ ʴĳʵʴ ʴĳʼʻʷʸ  2- ĚĴĀÎ ġíÿÙĆĥġ 

8Ė ʼʷʹ ʴĳʵʴ ʴĳʼʻʷʹ  2íĚġĖíÌĥġíĆĀ -úĆÎ÷ ÎĴÎúÙ ġíÿÙ íĚ íĀıÀúíÓ 

8Ė ʼʷʺ ʴĳʵʴ ʴĳʼʻʷʺ ʴĳʴʴʷʺ 
MĀıÀúíÓ 2íĚġĖíÌĥġíĆĀ -úĆÎ÷ ĚĴĀÎëĖĆĀíĸÀġíĆĀ

ÎĴÎúÙ ġíÿÙ 

8Ė ʼʹʴ ʴĳʼʴ ʴĳʹʹʹʴ 
ʴĳʴʴʹ

 ɹ
88svf_ íĚ íĀÀÎÎÙĚĚíÌúÙ 

8Ė ʼʹʵ ʴĳʼʴ ʴĳʹʹʹʵ ʴĳʴʴʹʵ 88svf_ ÙĖĖĆĖ 

8Ė ʼʹʶ ʴĳʼʴ ʴĳʹʹʹʶ 
ʴĳʴʴʹ

 ʁ
KÀĖÓĲÀĖÙ íĚ ĀĆġĖÙÀÓĴ 

8Ė ʼʺʴ ʴĳʼʴ ʴĳEEʴʵ  
8ġëÙĖ- ¢ æĖÀÿÙ úĆĚġ ēÙĖ ĥĀíġ ġíÿÙ ÙĳÎÙÙÓĚ

úíÿíġ 

8Ė ʼʻʴ ʴĳʼʴ ʴĳʹʶʴʵ  
2ĖíıÙĖ ÎÀĀġ˫ ÌÙ ÙĀÀÌúÙÓ ĥĀÓÙĖ ÎĥĖĖÙĀġ

ÎĆĀġĖĆú ÿĆÓÙ 
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ʼː ʷúÀĖÿ KÀĀÓúíĀç 

ˆˆµëÙĀ ÙĖĖĆĖ ĆÎÎĥĖĚˋ ēúÙÀĚÙ ĚĆúıÙ ÀÎÎĆĖÓíĀçúĴː ¢ëÙĀˋ ĖÙĚġÀĖġː 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė ʴ ʴ˩l ˡ˨8Ė ʴ ʵ ˩

ʴ  ʴ̤ʵ -ĆĀġÙĀġˊ-íĖÎĥíġ ÎĥĖĖÙĀġ ÓÙġÙÎġíĆĀ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
_ĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ ĲíĖíĀç
ÙĖĖĆĖ 

²ÙĖíæĴ ÿĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ

ĲíĖíĀç 

_À÷Ù ĚĥĖÙ ¦ˋ²ˋµ ġÙĖÿíĀÀú ĲíĖÙÓ
ēĖĆēÙĖúĴ 

_ÀíĀ ēĆĲÙĖ ĚĥēēúĴ

ĥĀÓÙĖıĆúġÀçÙ 

²ÙĖíæĴ ZʵˋZʶˋZʷġÙĖÿíĀÀú

ıĆúġÀçÙ 
MĀÎĖÙÀĚÙ ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ ıĆúġÀçÙ 

2ĖíıÙĖ æÀĥúġ  ̟ vÙēúÀÎÙ ÓĖíıÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɹ ʷ˩ 

ʴ   ̫ -ĆĀġÙĀġˊ_ĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ ĀĆġ ÎĆĀĀÙÎġÙÓ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

_ĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ ĀĆġ

ÎĆĀĀÙÎġÙÓ 

²ÙĖíæĴ ÿĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ

ĲíĖíĀç 

_ÙÀĚĥĖÙĖÙĚíĚġÀĀÎÙ ıÀúĥÙĚ ÌÙġĲÙÙĀ

¦ˋ ²ˋ µ ġÙĖÿíĀÀúĚˋ ÿÀ÷Ù ĚĥĖÙ ġëÙ

ıÀúĥÙĚ ÀĖÙ ÀúÿĆĚġ ÙĕĥÀúːMæ ĀĆġˋ

ÿíçëġ ÌÙ ÓĥÙ ġĆ ÓÀÿÀçÙÓ ÿĆġĆĖ ĆĖ

ÿĆġĆĖ ĲíĀÓíĀç ĆēÙĀ ÎíĖÎĥíġː 

_ĆġĆĖ æÀĥúġ  ̟ vÙēúÀÎÙ ÿĆġĆĖ 

2ĖíıÙĖ æÀĥúġ  ̟ vÙēúÀÎÙ ÓĖíıÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɹ Ìʵ˩ 

ʴÌ  ɻ -ĆĀġÙĀġˊ-ĆĀġĖĆú ÎíĖÎĥíġ ēĆĲÙĖ ĚĥēēúĴ ÀÌĀĆĖÿÀú 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

¦z+ ēĆĲÙĖ ĚĥēēúĴ ġĆĆ

úĆĲ 

²ÙĖíæĴ íæ ¦z+ ÎÀÌúÙ íĚ

ēĖĆēÙĖúĴ ÎĆĀĀÙÎġÙÓ

ÀĀÓ ĀĆġ ÓÀÿÀçÙÓː 

vÙēúÀÎÙ ¦z+ ÿíĀí ÎÀÌúÙ 

2ĖíıÙĖ æÀĥúġ  ̟ vÙēúÀÎÙÓĖíıÙĖ 

 

  

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɹ Îʴ˩ 

ʴÎ  ɹ -ĆĀġÙĀġˊ2- ÌĥĚ ĆıÙĖıĆúġÀçÙ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

_ÀíĀ ēĆĲÙĖ ĚĥēēúĴ

ĆıÙĖıĆúġÀçÙ 
²ÙĖíæĴ ZʵˋZʶˋZʷ ġÙĖÿíĀÀú ıĆúġÀçÙ 

2ÙÎĖÙÀĚÙ ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ

ıĆúġÀçÙ 

MĀĀÙĖ ÌĖÀ÷Ù ÎíĖÎĥíġ
ÓÀÿÀçÙÓ 

 ̟ vÙēúÀÎÙ ÓĖíıÙĖ 

2ĖíıÙĖ æÀĥúġ  ̟ vÙēúÀÎÙ ÓĖíıÙĖ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɹ Óʴ˩ 

ʴÓ  ɹ -ĆĀġÙĀġˊ 2- ÌĥĚ ĥĀÓÙĖıĆúġÀçÙ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

_ÀíĀ ēĆĲÙĖ ĚĥēēúĴ

ĥĀÓÙĖıĆúġÀçÙ 
²ÙĖíæĴ ZʵˋZʶˋZʷ ġÙĖÿíĀÀú ıĆúġÀçÙ 

MĀÎĖÙÀĚÙ ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ

ıĆúġÀçÙ 

Zʵ-ˋ Zʶ- ÎĆĀĀÙÎġÙÓ

ĲëÙĀ ¦z+ ÎÀÌúÙ íĚ

ÎĆĀĀÙÎġÙÓ 

-ĆĀġĖĆú ÎíĖÎĥíġ ēĆĲÙĖ ĆĀ ÌÙæĆĖÙ

ÓĖíıÙĖ íĀíġíÀúíĸÀġíĆĀː úÀĖÿ ÿíçëġ

ĆÎÎĥĖː 

súÙÀĚÙ ÓíĚÎĆĀĀÙÎġ ġëÙ ¦z+ ÎÀÌúÙ

ÌÙæĆĖÙ ēĆĲÙĖíĀç ĆĀ ÎĆĀġĖĆú

ÎíĖÎĥíġː 

2ĖíıÙĖ æÀĥúġ  ̟ vÙēúÀÎÙ ÓĖíıÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɹ Óʵ˩ 

ʴÓ  ɻ -ĆĀġÙĀġˊ zíĀçúÙ ēëÀĚíĀç Ćæ ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

_ÀíĀ ēĆĲÙĖ ĚĥēēúĴ

ĥĀÓÙĖıĆúġÀçÙ 
²ÙĖíæĴ ZʵˋZʶˋZʷ ġÙĖÿíĀÀú ıĆúġÀçÙ 

MĀÎĖÙÀĚÙ ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ

ıĆúġÀçÙ 

_ÀíĀ ēĆĲÙĖ ĚĥēēúĴ

ĲíĖíĀç ÙĖĖĆĖ 
ZĆĆĚÙ ÎĆĀĀÙÎġíĆĀ Ćæ Zʵˋ Zʶˋ Zʷ zÙÎĥĖÙ ÎĆĀĀÙÎġíĆĀĚ 

2ĖíıÙĖ æÀĥúġ  ̟ vÙēúÀÎÙ ÓĖíıÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɹ Óʶ˩ 

ʴÓ  ʁ -ĆĀġÙĀġˊ `Ć ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ ÓÙġÙÎġÙÓ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

`Ć ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ ²ÙĖíæĴ ZʵˋZʶˋZʷ ġÙĖÿíĀÀú ıĆúġÀçÙ 

ʵː MĀÎĖÙÀĚÙ ÿÀíĀ ēĆĲÙĖ ĚĥēēúĴ

ıĆúġÀçÙ 

ʶː zÙÎĥĖÙÎĆĀĀÙÎġíĆĀĚ 

2ĖíıÙĖ æÀĥúġ  ̟ vÙēúÀÎÙ ÓĖíıÙĖ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɹ 8ʴ˩ 

ʴ8  ɹ -ĆĀġÙĀġˊfıÙĖÎĥĖĖÙĀġ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

2ĖíıÙĖ ēĆĲÙĖ Ćĥġēĥġ
ĚëĆĖġ ÎíĖÎĥíġ 

²ÙĖíæĴ íæ ġëÙĖÙ íĚ ĚëĆĖġ ÎíĖÎĥíġ

ÌÙġĲÙÙĀ ¦²µ ġÙĖÿíĀÀúĚˋ ĆĖ

ĚëĆĖġÙÓ ġĆ sGː 

ʵː _À÷ÙĚĥĖÙ ġëÙĖÙ íĚ ĀĆ ÎíĖÎĥíġː 
ʶː _À÷Ù ĚĥĖÙ ÿĆġĆĖ íĚ ĀĆġ
ÓÀÿÀçÙÓ 

_ĆġĆĖ ĲíĖíĀç ÙĖĖĆĖ ²ÙĖíæĴ ÿĆġĆĖ ĲíĖíĀç vÙÎĆĀĀÙÎġ ÿĆġĆĖ ĲíĖíĀç 

MG+¢ ÿĆÓĥúÙ ĚëĆĖġ
ÎíĖÎĥíġ 

2íĚÎĆĀĀÙÎġ ÿĆġĆĖ Ćĥġēĥġ ÎÀÌúÙː
¢ëÙĀˋ ÙĀÀÌúÙ ĚÙĖıĆ ÓĖíıÙĖ ġĆ
ÎëÙÎ÷ æĆĖ ĆıÙĖÎĥĖĖÙĀġ 

vÙēúÀÎÙ ÓĖíıÙĖ 

8ĳÎÙĚĚíıÙ ÿĆġĆĖ úĆÀÓ 
²ÙĖíæĴ íæ ÿĆġĆĖ ġĆĖĕĥÙ Ćĥġēĥġ íĚ
ġĆĆ ëíçë 

ʵː vÙÓĥÎÙ úĆÀÓ 
ʶː ÓÓ À çÙÀĖÌĆĳ 

8ĳÎÙĚĚíıÙ ÀÎÎÙúÙĖÀġíĆĀ
ÀĀÓ ÓÙÎÙúÙĖÀġíĆĀ 

²ÙĖíæĴ íæ ÀÎÎÙúÙĖÀġíĆĀ ÀĀÓ
ÓÙÎÙúÙĖÀġíĆĀ ÓĥĖÀġíĆĀ ġíÿÙ ÀĖÙ
ġĆĆ úĆĲ 

MĀÎĖÙÀĚÙ ÀÎÎÙúÙĖÀġíĆĀ ÀĀÓ
ÓÙÎÙúÙĖÀġíĆĀ ÓĥĖÀġíĆĀ ġíÿÙ 

_ĆġĆĖ ĲíĖíĀç ĚëĆĖġ
ÎíĖÎĥíġ 

-ĆĀĀÙÎġ ÿĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ ġĆ
ÓĖíıÙĖ ēĆĲÙĖ Ćĥġēĥġː ²ÙĖíæĴ íæ
ĖÙĚíĚġÀĀÎÙ ıÀúĥÙ Ćæ ¦²µ ġĆ s8 íĚ
ÙĕĥÀú ÀĀÓ íæ ġëÙĖÙ íĚ ĚëĆĖġ ÎíĖÎĥíġ 

vÙēúÀÎÙ ÿĆġĆĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɹ 8ʵ˩ 

ʴ8  ɻ -ĆĀġÙĀġˊ MĀġÙúúíçÙĀġ sĆĲÙĖ _ĆÓĥúÙ˜Ms_˝ ĆıÙĖÎĥĖĖÙĀġ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

2ĖíıÙĖ ēĆĲÙĖ Ćĥġēĥġ
ĚëĆĖġ ÎíĖÎĥíġ 

²ÙĖíæĴ íæ ġëÙĖÙ íĚ ĚëĆĖġ ÎíĖÎĥíġ

ÌÙġĲÙÙĀ ¦²µ ġÙĖÿíĀÀúĚˋ ĆĖ

ĚëĆĖġÙÓ ġĆ sGː 

ʵː _À÷Ù ĚĥĖÙ ġëÙĖÙ íĚ ĀĆ ÎíĖÎĥíġː 
ʶː _À÷Ù ĚĥĖÙ ÿĆġĆĖ íĚ ĀĆġ
ÓÀÿÀçÙÓ 

_ĆġĆĖ ĲíĖíĀç ÙĖĖĆĖ ²ÙĖíæĴ ÿĆġĆĖĲíĖíĀç vÙÎĆĀĀÙÎġ ÿĆġĆĖ ĲíĖíĀç 

MG+¢ ÿĆÓĥúÙ ĚëĆĖġ
ÎíĖÎĥíġ 

2íĚÎĆĀĀÙÎġ ÿĆġĆĖ Ćĥġēĥġ ÎÀÌúÙː
¢ëÙĀˋ ÙĀÀÌúÙ ĚÙĖıĆ ÓĖíıÙĖ ġĆ
ÎëÙÎ÷ æĆĖ ĆıÙĖÎĥĖĖÙĀġ 

vÙēúÀÎÙ ÓĖíıÙĖ 

MG+¢ ÿĆÓĥúÙ
ĥĀÓÙĖıĆúġÀçÙ 

 ̟ vÙēúÀÎÙ ÓĖíıÙĖ 

8ĳÎÙĚĚíıÙ ÿĆġĆĖ úĆÀÓ 
²ÙĖíæĴ íæ ÿĆġĆĖ ġĆĖĕĥÙ Ćĥġēĥġ íĚ
ġĆĆëíçë 

ʵː vÙÓĥÎÙ úĆÀÓ 
ʶː ÓÓ À çÙÀĖÌĆĳ 

8ĳÎÙĚĚíıÙ ÀÎÎÙúÙĖÀġíĆĀ
ÀĀÓ ÓÙÎÙúÙĖÀġíĆĀ 

²ÙĖíæĴ íæ ÀÎÎÙúÙĖÀġíĆĀ ÀĀÓ
ÓÙÎÙúÙĖÀġíĆĀ ÓĥĖÀġíĆĀ ġíÿÙ ÀĖÙ
ġĆĆ úĆĲ 

MĀÎĖÙÀĚÙ ÀÎÎÙúÙĖÀġíĆĀ ÀĀÓ
ÓÙÎÙúÙĖÀġíĆĀ ÓĥĖÀġíĆĀ ġíÿÙ 

_ĆġĆĖ ĲíĖíĀç ĚëĆĖġ
ÎíĖÎĥíġ 

-ĆĀĀÙÎġ ÿĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ ġĆ
ÓĖíıÙĖ ēĆĲÙĖ Ćĥġēĥġː ²ÙĖíæĴ íæ
ĖÙĚíĚġÀĀÎÙ ıÀúĥÙ Ćæ ¦²µ ġĆ s8 íĚ
ÙĕĥÀú ÀĀÓ íæ ġëÙĖÙ íĚ ĚëĆĖġ ÎíĖÎĥíġ 

vÙēúÀÎÙ ÿĆġĆĖ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɹ 8ʶ˩ 

ʴ8  ʁ -ĆĀġÙĀġˊ sĆĲÙĖ Ćĥġēĥġ ġĆ ÿĆġĆĖ ĚëĆĖġÙÓ ġĆ çĖĆĥĀÓ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

2ĖíıÙĖ ¦ˋ ²ˋ µġÙĖÿíĀÀúĚ
ĚëĆĖġÙÓ ġĆ çĖĆĥĀÓ 

2íĚÎĆĀĀÙÎġ ÿĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ
ÀĀÓ ÎëÙÎ÷ æĆĖ ĚëĆĖġ ÎíĖÎĥíġ
ÌÙġĲÙÙĀ ÓĖíıÙĖ ¦²µ ÀĀÓ s8 

ʵː vÙÎĆĀĀÙÎġ ĲíĖíĀçː 
ʶː -ëÀĀçÙ ÿĆġĆĖ ēĆĲÙĖ ÎÀÌúÙː 

_ĆġĆĖ ĚëĆĖġÙÓ ġĆ çĖĆĥĀÓ 

-ĆĀĀÙÎġ ÿĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ ġĆ
ÓĖíıÙĖ ēĆĲÙĖ Ćĥġēĥġː ²ÙĖíæĴ íæ
ĖÙĚíĚġÀĀÎÙ ıÀúĥÙ Ćæ ¦²µ ġĆ s8 íĚ
íĀ ġëÙ ĖÀĀçÙ Ćæ _ÙçÀfëÿ ˜_ɒ ̋

vÙēúÀÎÙ ÿĆġĆĖ 

2ĖíıÙĖ æÀĥúġ  ̟ vÙēúÀÎÙ ÓĖíıÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɹ 8ʸ˩ 

ʴ8  ʁ -ĆĀġÙĀġˊ sëÀĚÙ ĆıÙĖÎĥĖĖÙĀġ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

2ĖíıÙĖ ¦ˋ ²ˋ µ ġÙĖÿíĀÀúĚ
ĚëĆĖġÙÓ ġĆ çĖĆĥĀÓ 

2íĚÎĆĀĀÙÎġÿĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ
ÀĀÓ ÎëÙÎ÷ æĆĖ ĚëĆĖġ ÎíĖÎĥíġ
ÌÙġĲÙÙĀ ÓĖíıÙĖ ¦²µ ÀĀÓ s8 

ʵː vÙÎĆĀĀÙÎġ ĲíĖíĀçː 
ʶː -ëÀĀçÙ ÿĆġĆĖ ēĆĲÙĖ ÎÀÌúÙː 

_ĆġĆĖ ĚëĆĖġÙÓ ġĆ çĖĆĥĀÓ 

-ĆĀĀÙÎġ ÿĆġĆĖ ēĆĲÙĖ ÎÀÌúÙ ġĆ
ÓĖíıÙĖ ēĆĲÙĖ Ćĥġēĥġː ²ÙĖíæĴ íæ
ĖÙĚíĚġÀĀÎÙ ıÀúĥÙ Ćæ ¦²µ ġĆ s8 íĚ
ÙĕĥÀú ÀĀÓ íæ ġëÙĖÙ íĚ ĚëĆĖġ ÎíĖÎĥíġ 

vÙēúÀÎÙ ÿĆġĆĖ 

2ĖíıÙĖ æÀĥúġ  ̟ vÙēúÀÎÙ ÓĖíıÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɹ Eʴ˩ 

ʴE  ɹ -ĆĀġÙĀġˊ 2ĖíıÙĖ ĆıÙĖëÙÀġÙÓ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

¢ÙÿēÙĖÀġĥĖÙ Ćæ ēĆĲÙĖ

ÿĆÓĥúÙ ÙĳÎÙÙÓÙÓ ĥēēÙĖ

úíÿíġ 

_ÙÀĚĥĖÙ ġëÙ ġÙÿēÙĖÀġĥĖÙ

Ćæ ÓĖíıÙĖĖÀÓíÀġĆĖː 

ʵː MÿēĖĆıÙ ÎĆĆúíĀç ÎĆĀÓíġíĆĀː súÙÀĚÙ

ÎëÙÎ÷ íĀĚġÀúúÀġíĆĀ çĥíÓÙ˕ 

ʶː vÙēúÀÎÙ ÓĖíıÙĖ ÀĀÓ ÿĆġĆĖ Ĳíġë

ëíçëÙĖ ēĆĲÙĖ ĖÀġíĀç˕ 

ʷMːĀÎĖÙÀĚÙ ÓĥĖÀġíĆĀ ġíÿÙ æĆĖ

ÀÎÎÙúÙĖÀġíĆĀ ÀĀÓ ÓÙÎÙúÙĖÀġíĆĀ˕ 

ʸː 2ÙÎĖÙÀĚÙ úĆÀÓ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʴʴ˩ 

ʵ ɹ  ɹ -ĆĀġÙĀġˊ_ĆġĆĖ ĆıÙĖúĆÀÓÙÓ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

ZĆÀÓ ġĆĆ ëÙÀıĴ 
²ÙĖíæĴ íæ ÀÎġĥÀú úĆÀÓ ÙĳÎÙÙÓĚ
ÿÀĳíÿĥÿ ıÀúĥÙ ÀúúĆĲÙÓ 

ʵː 2ÙÎĖÙÀĚÙ úĆÀÓ 
ʶː ÓöĥĚġ úíÿíġ ıÀúĥÙĚ 

zġĖĆĀç
ÿÙÎëÀĀíÎÀú
ıíÌĖÀġíĆĀ 

ZĆĆ÷ æĆĖ ÿÙÎëÀĀíÎÀú ıíÌĖÀġíĆĀ æĖĆÿ
ÿÀÎëíĀÙ ĚĴĚġÙÿ 

ʵː ÓöĥĚġ çÀíĀıÀúĥÙ Ćæ ÎĆĀġĖĆú úĆĆē 
ʶː MĀÎĖÙÀĚÙ ÓĥĖÀġíĆĀ ġíÿÙ æĆĖ
ÀÎÎÙúÙĖÀġíĆĀ ÀĀÓ ÓÙÎÙúÙĖÀġíĆĀ 

_ĆġĆĖ ĆĖ ÙĀÎĆÓÙĖ
ÎÀÌúÙ ĲíĖíĀç ÙĖĖĆĖ 

²ÙĖíæĴ ÿĆġĆĖ ÀĀÓ ÙĀÎĆÓÙĖ ĲíĖíĀç ʵː vÙÎĆĀĀÙÎġ ĲíĖíĀç 
ʶː vÙēúÀÎÙ ÿĆġĆĖ ÀĀÓ ÙĀÎĆÓÙĖ ÎÀÌúÙ 

KĆúÓíĀç ÌĖÀ÷Ù
ÙĀçÀçÙÓ 

²ÙĖíæĴ ëĆúÓíĀç ÌĖÀ÷ÙġÙĖÿíĀÀú ıĆúġÀçÙ -ĥġ Ćææ ëĆúÓíĀç ÌĖÀ÷Ù 

 



 

273 
 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʴʶ˩ 

ʵ ɹ  ʁ -ĆĀġÙĀġˊ_ĆġĆĖ ĖĆġĆĖ ÌúĆÎ÷ÙÓ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
_ĆġĆĖ ĖĆġĆĖ
ÌúĆÎ÷ÙÓ 

ZĆĆ÷ æĆĖ ÿÙÎëÀĀíÎÀú ÌúĆÎ÷ÀçÙĚ -ëÙÎ÷ ġëÙ ÿÀÎëíĀÙĖĴ 

_ĆġĆĖ ĖĆġĆĖ
ÌúĆÎ÷íĀç ġíÿÙ
ġëĖÙĚëĆúÓ ıÀúĥÙ
ġĆĆ úĆĲ 

²ÙĖíæĴ ıÀúĥÙ Ćæ sĖʺːʹʻ ÓöĥĚġ ıÀúĥÙ Ćæ sĖʺːʹʻ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʶʴ˩ 

ʵ ʁ  ɹ -ĆĀġÙĀġˊvÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ ĆıÙĖıĆúġÀçÙ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
vÙçÙĀÙĖÀġíıÙ ÙĀÙĖçĴ
ÙĳÎÙÙÓÙÓ ÎÀēÀÎíġĴ Ćæ
ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ 

ʵː ²ÙĖíæĴ íæıÙúĆÎíġĴ íĚ ġĆĆ
ëíçë 
ʶː ²ÙĖíæĴ íæ úĆÀÓ íĚ ġĆĆ úÀĖçÙ 

ʵː 2ÙÎĖÙÀĚÙ ÿĆġĆĖ ĖĆġÀġíĆĀÀú ıÙúĆÎíġĴ˕ 
ʶː 2ÙÎĖÙÀĚÙ úĆÀÓ íĀÙĖġíÀ˕ 
ʷː ÓÓ ÀĀ ÙĳġÙĖĀÀú ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ˕ 

sĆĲÙĖ ĚĥēēúĴ ıĆúġÀçÙ
ġĆĆ ëíçë 

ʵː ²ÙĖíæĴ íæ ēĆĲÙĖ ĚĥēēúĴ
ıĆúġÀçÙ íĚ ĲíġëíĀ ġëÙ ĖÀġÙÓ
ĖÀĀçÙː 
ʶMːĀġÙĖıÀú ĖÙçÙĀÙĖÀġíıÙ
ĖÙĚíĚġĆĖ ıÀúĥÙ íĚ ġĆĆ úĆĲ 

ʵː 2ÙÎĖÙÀĚÙ ēĆĲÙĖ ĚĥēēúĴ ıĆúġÀçÙ 
ʶː MĀÎĖÙÀĚÙ ĖÙçÙĀÙĖÀġíĆĀ ĖÙĚíĚġÀĀÎÙ
ıÀúĥÙ˜ÀÓÓ ÙĳġÙĖĀÀú ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ˝ 

¦ĀĚġÀÌúÙ ēĆĲÙĖ ĚĥēēúĴ
ıĆúġÀçÙ 

²ÙĖíæĴ íæ ēĆĲÙĖ ĚĥēēúĴ
ıĆúġÀçÙ íĚ ĚġÀÌúÙ 

ÓÓ À ĚĥĖçÙ ĚĥēēĖÙĚĚĆĖ ġĆ ÿÀíĀ ēĆĲÙĖ
ĚĥēēúĴː 

vÙçÙĀÙĖÀġíıÙ ÙĀÙĖçĴ
ÓíĚÎëÀĖçÙ ÎíĖÎĥíġ
ÓÀÿÀçÙÓ 

 ̟ ʵː ÓÓ ÀĀ ÙĳġÙĖĀÀú ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ˕ 
ʶː vÙēúÀÎÙ ÓĖíıÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʶʵ˩ 

ʵ ʁ  ɻ -ĆĀġÙĀġˊKĆúÓíĀç ÌĖÀ÷Ù ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

KĆúÓíĀç ÌĖÀ÷Ù ÎíĖÎĥíġ
ÓÀÿÀçÙÓ 

vÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ
ÓíĚÎĆĀĀÙÎġÙÓ 

vÙēúÀÎÙ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ 

KĆúÓíĀç ÌĖÀ÷Ù MG+¢
ÓÀÿÀçÙÓ 

vÙēúÀÎÙ ÓĖíıÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʶʶ˩ 

ʵ ʁ  ʁ -ĆĀġÙĀġˊvÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ ıÀúĥÙ ġĆĆ úĆĲ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
8ĳġÙĖĀÀú ĖÙçÙĀÙĖÀġíıÙ
ĖÙĚíĚġĆĖ ıÀúĥÙ íĚ úÙĚĚ
ġëÀĀ ġëÙ ÿíĀíÿĥÿ ıÀúĥÙ
ÀúúĆĲÙÓ ÌĴ ġëÙ ÓĖíıÙ 

 ̟
vÙēúÀÎÙ ġëÙ ĖÙçÙĀÙĖÀġíıÙ ĖÙĚíĚġĆĖ Ĳíġë ġëÙ
Ėíçëġ ĖÙĚíĚġÀĀÎÙ ıÀúĥÙ ĲëíÎë ÿÙÙġĚ ġëÙ
ĚēÙÎíæíÎÀġíĆĀ Ćæ ġëÙ ÓĖíıÙĖ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʹʴ˩ 

ʵ ́  ɹ -ĆĀġÙĀġˊ8ĀÎĆÓÙĖ ÓíĚÎĆĀĀÙÎġÙÓ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
8ĀÎĆÓÙĖ ÎÀÌúÙ
ÓíĚÎĆĀĀÙÎġÙÓ 

²ÙĖíæĴ ÙĀÎĆÓÙĖ ÎÀÌúÙ ÎĆĀĀÙÎġíĆĀ 
_À÷Ù ĚĥĖÙ ÙĀÎĆÓÙĖ ÎÀÌúÙ ēĖĆēÙĖúĴ
ÎĆĀĀÙÎġÙÓ 

8ĀÎĆÓÙĖ ÎÀÌúÙ ĲíĖíĀç
ÙĖĖĆĖ 

²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ ĲíĖíĀç íĚ ÎĆĖĖÙÎġ vÙÎĆĀĀÙÎġ ÙĀÎĆÓÙĖ ĲíĖíĀç 

8ĀÎĆÓÙĖ ÓÀÿÀçÙÓ  ̟ vÙēúÀÎÙ ÿĆġĆĖ 

8ĀÎĆÓÙĖ ÿÙÀĚĥĖíĀç
ÎíĖÎĥíġ ÓÀÿÀçÙÓ 

 ̟ vÙēúÀÎÙ ÓĖíıÙĖ 

 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʹʵ˩ 

ʵ ́  ɻ -ĆĀġÙĀġˊ8ĀÎĆÓÙĖ ÎĆÿÿĥĀíÎÀġíĆĀ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
8ĀÎĆÓÙĖ ĲíĖÙ ĚëíÙúÓíĀç
úÀĴÙĖ íĚÿíĚĚíĀç 

²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ ÎÀÌúÙ ëÀĚ
ĚëíÙúÓíĀç úÀĴÙĖ 

vÙēúÀÎÙ Ĳíġë ĚġÀĀÓÀĖÓ ÙĀÎĆÓÙĖ
ÎÀÌúÙ 

8ĀÎĆÓÙĖ ÎÀÌúÙ ĲíĖíĀç
ÙĖĖĆĖ 

²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ ĲíĖíĀç íĚ ÎĆĖĖÙÎġ vÙÎĆĀĀÙÎġ ÙĀÎĆÓÙĖ ĲíĖíĀç 

8ĀÎĆÓÙĖ ÓÀÿÀçÙÓ  ̟ vÙēúÀÎÙ ÿĆġĆĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʹʶ˩ 

ʵ ́  ʁ -ĆĀġÙĀġˊ8ĀÎĆÓÙĖ íĀíġíÀú ēĆĚíġíĆĀ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

-ĆÿÿĥĀíÎÀġíĆĀ
ÓÀġÀ ÀÌĀĆĖÿÀú 

ʵː ²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ ēĆĲÙĖ ĚĥēēúĴ
ıĆúġÀçÙ íĚ 2-ʹ²°́ ̧ ˕ 
ʶː ²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ ÎÀÌúÙ ÀĀÓ ĚëíÙúÓÙÓ
úÀĴÙĖ íĚ ĀĆġ ÓÀÿÀçÙÓ˕ 
ʷː ²ÙĖíæĴ íæÙĀÎĆÓÙĖ ÎÀÌúÙ íĚ ÎúĆĚÙ ġĆ
ëíçëēlĆĲÙĖÙÓ ēĆĲÙĖ ĚĥēēúĴ ÎÀÌúÙ 

ʵː _À÷Ù ĚĥĖÙ ÙĀÎĆÓÙĖ ēĆĲÙĖ ĚĥēēúĴ
ıĆúġÀçÙ íĚ ĚġÀÌúÙ 
ʶː _À÷Ù ĚĥĖÙ ÙĀÎĆÓÙĖ ÎÀÌúÙ íĚ ĀĆġ
ÓÀÿÀçÙÓː 
ʷː _À÷Ù ĚĥĖÙ ÙĀÎĆÓÙĖ ÎÀÌúÙ ĚëíÙúÓÙÓ
úÀĴÙĖ íĚ çĖĆĥĀÓÙÓ ġĆ æĖÀÿÙ 
ʸː _À÷Ù ĚĥĖÙ ÙĀÎĆÓÙĖ ÎÀÌúÙ íĚ ÀĲÀĴ
æĖĆÿëíçëēlĆĲÙĖÙÓ ēĆĲÙĖ ĚĥēēúĴ
ÎÀÌúÙ 

8ĀÎĆÓÙĖ ÓÀÿÀçÙÓ  ̟ vÙēúÀÎÙ ÿĆġĆĖ 

8ĀÎĆÓÙĖ ÿÙÀĚĥĖíĀç
ÎíĖÎĥíġ ÓÀÿÀçÙÓ 

 ̟ vÙēúÀÎÙ ÓĖíıÙĖ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʹʷ˩ 

ʵ ́  ̫ -ĆĀġÙĀġˊ_ĥúġíġĥĖĀ ÙĀÎĆÓÙĖ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

MĀíġíÀú ĥĚÙ 
fĖíçíĀÎÀúíÌĖÀġíĆĀ ĀĆġ

ēÙĖæĆĖÿÙÓ 

sÙĖæĆĖÿ ĆĖíçíĀ ēĆĚíġíĆĀíĀç ÀĀÓ ÿĥúġíġĥĖĀ

ēĆĚíġíĆĀ íĀíġíÀúíĸÀġíĆĀˋ ÎÀúíÌĖÀġÙ ġëÙ ĆĖíçíĀ Ćæ

ÎĆĆĖÓíĀÀġÙ ĚĴĚġÙÿː 

8ĀÎĆÓÙĖ ĲíġëĆĥġ

ÿĥúġíġĥĖĀ ÀÌĚĆúĥġÙ

æĥĀÎġíĆĀ ĥĚÙÓ 

²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ ëÀĚ

ÿĥúġíġĥĖĀ ÀÌĚĆúĥġÙ

æĥĀÎġíĆĀ 

ʵː vÙēúÀÎÙ ġëÙ ÿĆġĆĖĲíġë À ÿĥúġíġĥĖĀ

ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖː 

ʶː zÙġ sĖʴːʵʹ ̠ ʴ ġĆ ÓÙÀÎġíıÀġÙ ÿĥúġíġĥĖĀ

ÀÌĚĆúĥġÙ æĥĀÎġíĆĀː 

ZĆĲ ÌÀġġÙĖĴ ēĆĲÙĖ 

vÙēúÀÎÙ ÌÀġġÙĖĴ ÀĀÓ

ĖÙĚġÀĖġ ÓĖíıÙĖ ġĆ ÎúÙÀĖ

ÀúÀĖÿ 

vÙēúÀÎÙ ÌÀġġÙĖĴ 

+ÀġġÙĖĴ ëÀĚ ĀĆ ēĆĲÙĖ

ĆĖ ëÀĚ ÌÙÙĀ ÓíĚÿÀĀġúÙÓ 

úÀĖÿ ĀĆġ ÎúÙÀĖÙÓ

ÀæġÙĖ ĖÙēúÀÎíĀç ÌÀġġÙĖĴ

ÀĀÓ ĖÙĚġÀĖġ 

ÌĚĆúĥġÙ ēĆĚíġíĆĀ úĆĚġː vÙġĥĖĀ ġĆ ĆĖíçíĀ ÀĀÓ

ēÙĖæĆĖÿ ÿĥúġíġĥĖĀ íĀíġíÀúíĸÀġíĆĀˋ ÎÀúíÌĖÀġÙ ġëÙ

ĆĖíçíĀ Ćæ ÎĆĆĖÓíĀÀġÙ ĚĴĚġÙÿ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʹʸ˩ 

ʵ ́  y -ĆĀġÙĀġˊ8ĀÎĆÓÙĖ ēÀĖÀÿÙġÙĖ ĚÙġġíĀçĚ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

ÌĚĆúĥġÙ ÙĀÎĆÓÙĖ ÿĆÓÙ

íĚ íĀÎĆĖĖÙÎġúĴ ĚÙġː 

²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ ëÀĚ ÿĥúġíġlĥĖĀ

ÀÌĚĆúĥġÙ ıÀúĥÙ æĥĀÎġíĆĀː 

_ĆÓíæĴ ÀÌĚĆúĥġÙ ÙĀÎĆÓÙĖ ÿĆÓÙ

ĚÙġġíĀçĚ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʹʹ˩ 

ʵ ́  ́ -ĆĀġÙĀġˊ8ĀÎĆÓÙĖ ÓÀġÀ ĆıÙĖæúĆĲ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

8ĀÎĆÓÙĖ ÓÀġÀ ĆıÙĖæúĆĲ 
²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ íĚ ĀĆġ

ÓÀÿÀçÙÓ 
MĀíġíÀúíĸÙ ÿĥúġíġĥĖĀ ÓÀġÀ 

ÌĚĆúĥġÙ ıÀúĥÙ

ÀēēúíÎÀġíĆĀĚˋ ÿĆġĆĖ

ĖĆġÀġÙĚ íĀ ĆĀÙ ÓíĖÙÎġíĆĀ 

²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ íĚ ĀĆġ

ÓÀÿÀçÙÓ 

ÓöĥĚġ ÀÌĚĆúĥġÙ ıÀúĥÙ ÀēēúíÎÀġíĆĀ

ÿĆÓÙˋ ĚÙġ ġĆ ġĥĖĀġÀÌúÙ ÿĆÓÙ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʹʺ˩ 

ʵ ́  ̋ -ĆĀġÙĀġˊ8ĀÎĆÓÙĖ ĆıÙĖëÙÀġÙÓ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

¢ëÙ ÙĀÎĆÓÙĖ

ġÙÿēÙĖÀġĥĖÙ íĚ ġĆĆ ëíçëː 

²ÙĖíæĴ íæ ÿĆġĆĖ ġÙÿēÙĖÀġĥĖÙ íĚ

ġĆĆ ëíçë 
vÙÓĥÎÙ ÙĀÎĆÓÙĖ ġÙÿēÙĖÀġĥĖÙː 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʹʻ˩ 

ʵ ́  ̒ -ĆĀġÙĀġˊ8ĀÎĆÓÙĖ ÎĆĥĀġÙĖ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

8ĀÎĆÓÙĖ ÓÀġÀ ĆıÙĖæúĆĲ 
²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ íĚ ĀĆġ

ÓÀÿÀçÙÓ 
MĀíġíÀúíĸÙ ÿĥúġíġĥĖĀ ÓÀġÀ 

ÌĚĆúĥġÙ ıÀúĥÙ

ÀēēúíÎÀġíĆĀĚˋ ÿĆġĆĖ

ĖĆġÀġÙĚ íĀ ĆĀÙ ÓíĖÙÎġíĆĀ 

²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ íĚ ĀĆġ

ÓÀÿÀçÙÓ 

ÓöĥĚġ ÀÌĚĆúĥġÙ ıÀúĥÙÀēēúíÎÀġíĆĀ

ÿĆÓÙˋ ĚÙġ ġĆ ġĥĖĀġÀÌúÙ ÿĆÓÙ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʻʴ˩ 

ʵ ̒  ɹ -ĆĀġÙĀġˊ8ĀÎĆÓÙĖ ÓÀġÀ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

-ĆÿÿĥĀíÎÀġíĆĀ
ÓÀġÀ ÀÌĀĆĖÿÀú 

ʵː ²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ ēĆĲÙĖ ĚĥēēúĴ
ıĆúġÀçÙ íĚ 2-ʹ²°́ ̧ ˕ 
ʶː ²ÙĖíæĴíæ ÙĀÎĆÓÙĖ ÎÀÌúÙ ÀĀÓ ĚëíÙúÓÙÓ
úÀĴÙĖ íĚ ĀĆġ ÓÀÿÀçÙÓ˕ 
ʷː ²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ ÎÀÌúÙ íĚ ÎúĆĚÙ ġĆ
ëíçëēlĆĲÙĖÙÓ ēĆĲÙĖ ĚĥēēúĴ ÎÀÌúÙ 

ʵː _À÷Ù ĚĥĖÙ ÙĀÎĆÓÙĖ ēĆĲÙĖ ĚĥēēúĴ
ıĆúġÀçÙ íĚ ĚġÀÌúÙ 
ʶː _À÷Ù ĚĥĖÙ ÙĀÎĆÓÙĖ ÎÀÌúÙ íĚ ĀĆġ
ÓÀÿÀçÙÓː 
ʷː _À÷Ù ĚĥĖÙ ÙĀÎĆÓÙĖ ÎÀÌúÙ ĚëíÙúÓÙÓ
úÀĴÙĖ íĚ çĖĆĥĀÓÙÓ ġĆ æĖÀÿÙ 
ʸː _À÷Ù ĚĥĖÙ ÙĀÎĆÓÙĖ ÎÀÌúÙ íĚ ÀĲÀĴ
æĖĆÿ ëíçëēlĆĲÙĖÙÓ ēĆĲÙĖ ĚĥēēúĴ
ÎÀÌúÙ 

8ĀÎĆÓÙĖ ÓÀÿÀçÙÓ  ̟ vÙēúÀÎÙ ÿĆġĆĖ 

8ĀÎĆÓÙĖ ÿÙÀĚĥĖíĀç
ÎíĖÎĥíġ ÓÀÿÀçÙÓ 

 ̟ vÙēúÀÎÙ ÓĖíıÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʻʵ˩ 

ʵ ̒  ɻ -ĆĀġÙĀġˊ8ĀÎĆÓÙĖēÀĖÀÿÙġÙĖ íĀíġíÀúíĸÀġíĆĀ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
2ĖíıÙĖ ÀĀÓ ÿĆġĆĖ
ĀĆġ ÿÀġÎëÙÓ 

²ÙĖíæĴ ÓĖíıÙĖ ÀĀÓ ÿĆġĆĖ ÿĆÓÙúĚː 
vÙēúÀÎÙ Ĳíġë ÿÀġÎëíĀç ÓĖíıÙĖ ÀĀÓ
ÿĆġĆĖ 

8ĖĖĆĖ ĲëíúÙ çÙġġíĀç
ēÀĖÀÿÙġÙĖĚ æĖĆÿ
ÙĀÎĆÓÙĖ 

ʵː ²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ ÎÀÌúÙ íĚ ĚġÀĀÓÀĖÓː 
ʶː ²ÙĖíæĴíæ ÙĀÎĆÓÙĖ ëÀĚ ĀĆ ēÙÙúÙÓ
íĀĚĥúÀġĆĖˋ ÌĖĆ÷ÙĀ ÎĆĀĀÙÎġíĆĀ ĆĖ
íÿēĖĆēÙĖ ÎĆĀġÀÎġː 

¦ĚÙ ĚġÀĀÓÀĖÓ ÙĀÎĆÓÙĖ ÎÀÌúÙˋ ıÙĖíæĴ
ġëÙ ÎĆĀĀÙÎġíĆĀ Ćæ ÌĆġë ĚíÓÙĚ Ćæ ÓĖíıÙĖ
ÀĀÓ ÿĆġĆĖˋ ÎëÀĀçÙ ÙĀÎĆÓÙĖ ÎÀÌúÙ íæ
ĀÙÎÙĚĚÀĖĴ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʼʴ˩ 

ʵ ̓  ɹ -ĆĀġÙĀġˊ8ĳÎÙĚĚíıÙ ēĆĚíġíĆĀ ÓÙıíÀġíĆĀ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
MÿēĖĆēÙĖ ēĆĚíġíĆĀ
ÓÙıíÀġíĆĀ ĚÙġġíĀçĚ 

²ÙĖíæĴ íæ ıÀúĥÙ Ćæ sĖ˗ʴʵʸ íĚ ġĆĆ úĆĲ MĀÎĖÙÀĚÙ ıÀúĥÙ Ćæ sĖ˗ʴʵʸ 

sĆĚíġíĆĀ çÀíĀ ĚÙġġíĀç ġĆĆ
úĆĲ 

²ÙĖíæĴ íæ ıÀúĥÙĚ Ćæ sĖʵːʴʴ ̪ sĖʵːʴʹ ÀĖÙ
ġĆĆ úĆĲ 

MĀÎĖÙÀĚÙ ıÀúĥÙĚ ĆæsĖʵːʴʴ ̪
sĖʵːʴʹ 

¢ĆĖĕĥÙ úíÿíġ ġĆĆ úĆĲ 
²ÙĖíæĴ íæ ıÀúĥÙĚ Ćæ sĖʴːʵʷ ̪ sĖʹːʶʶ ÀĖÙ
ġĆĆ úĆĲ 

MĀÎĖÙÀĚÙ ıÀúĥÙĚ Ćæ sĖʴːʵʷ ̪
sĖʹːʶʶ 

8ĳÎÙĚĚíıÙ ÙĳġÙĖĀÀú úĆÀÓ 

ʵː ²ÙĖíæĴ íæ ÀÎÎÙúÙĖÀġíĆĀ ÀĀÓ
ÓÙÎÙúÙĖÀġíĆĀ ÓĥĖÀġíĆĀ ġíÿÙ
íĚ ġĆĆ úĆĲː 
ʶː ²ÙĖíæĴ íæ ĖĆġÀġíĆĀÀú ıÙúĆÎíġĴíĚ ġĆĆ
ëíçë 
ʷː ²ÙĖíæĴ íæ úĆÀÓ íĚ ġĆĆ úÀĖçÙ 

 

ʵː MĀÎĖÙÀĚÙ ÓĥĖÀġíĆĀ ġíÿÙ æĆĖ
ÀÎÎÙúÙĖÀġíĆĀ ÀĀÓ
ÓÙÎÙúÙĖÀġíĆĀ 
ʶː 2ÙÎĖÙÀĚÙ ĖĆġÀġíĆĀÀú
ıÙúĆÎíġĴ 
ʷː 2ÙÎĖÙÀĚÙ úĆÀÓ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʼʵ˩ 

ʵ ̓  ɻ -ĆĀġÙĀġˊ8ĳÎÙĚĚíıÙ ıÙúĆÎíġĴ ÓÙıíÀġíĆĀ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
2ÙıíÀġíĆĀ ÌÙġĲÙÙĀ ĚÙġ
ıÙúĆÎíġĴ ÀĀÓ ÀÎġĥÀú ıÙúĆÎíġĴ íĚ
ġĆĆ çĖÙÀġ 

²ÙĖíæĴ íæ ıÀúĥÙ Ćæ sĖʺːʴʶ íĚ ġĆĆ
úĆĲ 

ʵː MĀÎĖÙÀĚÙ ıÀúĥÙ Ćæ sĖʺːʴʶ˕ 
ʶː zÙġ sĖʺːʴʶ ġĆ ʴˋ ēĆĚíġíĆĀ ÙĖĖĆĖ
ÓÙġÙÎġíĆĀ Ćææː 

ÎÎÙúÙĖÀġíĆĀ ÀĀÓ
ÓÙÎÙúÙĖÀġíĆĀ ÓĥĖÀġíĆĀ ġíÿÙ
æĆĖ ĚÙġ ıÙúĆÎíġĴíĚ ġĆĆ úĆĲ 

²ÙĖíæĴ íæ ıÀúĥÙ Ćæ sĖʷːʵʶ ÀĀÓ
sĖʷːʵʷ ÀĖÙ ġĆĆ úĆĲ 

ʵː MĀÎĖÙÀĚÙ ıÀúĥÙ Ćæ sĖʷːʵʶˋ sĖʷːʵʷ˕ 
ʶː ÓöĥĚġ ıÙúĆÎíġĴ çÀíĀ ġĆ ĖÙÓĥÎÙ
ıÙúĆÎíġĴ úÀç ÙĖĖĆĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʽʴ˩ 

ʵ ̔  ɹ -ĆĀġÙĀġˊ_ĆġĆĖ ıíÌĖÀġíĆĀ ġĆĆ ĚġĖĆĀç 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

_ĆġĆĖ ıÙúĆÎíġĴ æúĥÎġĥÀġÙĚ

ġĆĆ ÿĥÎë 

²ÙĖíæĴ íæ sĖʴːʴʷ íĚ ġĆĆ úÀĖçÙ 2ÙÎĖÙÀĚÙ ıÀúĥÙ Ćæ sĖʴːʴʷ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʴ˩ 

ʵ  ɹ -ĆĀġÙĀġˊfıÙĖĚēÙÙÓ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

_ĆġĆĖ ıÙúĆÎíġĴ
ÙĳÎÙÙÓÙÓ æíĖĚġ
ĚēÙÙÓ úíÿíġ
˜sĖʷːʶʵ˝ 

ʵː ²ÙĖíæĴíæ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓ íĚ ġĆĆ ëíçë˕ 
ʶː ²ÙĖíæĴ íæ ĚíÿĥúÀġÙÓ ıÙúĆÎíġĴ ÎĆÿÿÀĀÓ
ıĆúġÀçÙ íĚ ġĆĆ ëíçë˕ 
ʷː ²ÙĖíæĴ íæ ēÀĖÀÿÙġÙĖ ıÀúĥÙ Ćæ sĖʷːʶʵ íĚ ġĆĆ úĆĲ˕ 
ʸː ²ÙĖíæĴ íæ íĀēĥġ æĖÙĕĥÙĀÎĴ ÀĀÓ ÓíıíĚíĆĀ
æĖÙĕĥÙĀÎĴ ÎĆÙææíÎíÙĀġ Ćæ ēĥúĚÙ ġĖÀíĀ íĚ ēĖĆēÙĖ˕ 
ʹː ²ÙĖíæĴ íæ ÙĀÎĆÓÙĖíĚ ĲíĖÙÓ ÎĆĖĖÙÎġúĴ 

ʵː ÓöĥĚġ ıÙúĆÎíġĴ íĀēĥġ
ÎĆÿÿÀĀÓ˕ ʶː MĀÎĖÙÀĚÙ sĖʷːʶʵ
ıÀúĥÙ˕ 
ʷː ÓöĥĚġ ēĥúĚÙ ġĖÀíĀ íĀēĥġ
æĖÙĕĥÙĀÎĴ ÀĀÓ ÓíıíĚíĆĀ
æĖÙĕĥÙĀÎĴ ÎĆÙææíÎíÙĀġ˕ 
ʸː ²ÙĖíæĴ ÙĀÎĆÓÙĖ ĲíĖíĀç˕ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ ʵ˩ 

ʵ  ɻ -ĆĀġÙĀġˊ²ÙúĆÎíġĴ Ćĥġ ĆæÎĆĀġĖĆú 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
_ĆġĆĖ ıÙúĆÎíġĴ
Ćĥġ Ćæ ÎĆĀġĖĆúˋ
8ĳÎÙĚĚíıÙ
ıÙúĆÎíġĴ ÙĖĖĆĖ 

²ÙĖíæĴ ÙĀÎĆÓÙĖ ēëÀĚÙ ĚÙĕĥÙĀÎÙ˕ ²ÙĖíæĴ íæ ¦²µ
ÎÀÌúÙ íĚ ÎĆĀĀÙÎġÙÓ ġĆ ġëÙ Ėíçëġ ġÙĖÿíĀÀú 

vÙÎĆĀĀÙÎġ ¦²µ íæ ĲĖĆĀçúĴ
ÎĆĀĀÙÎġÙÓː Mæ Ěġíúú ĖÙÿÀíĀĚ
ĥĀĚĆúıÙÓˋ ēúÙÀĚÙ ÎĆĀġÀÎġ
ġÙÎëĀíÎÀú ĚĥēēĆĖġː 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ Ìʴ˩ 

ʵÌ  ɹ -ĆĀġÙĀġˊ+ĥĚ íĀēĥġ ĚíçĀÀú ÓíġëÙĖíĀç 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
-ĆĀġĖĆúúÙĖ
ĚĴĀÎëĖĆĀíĸÀġíĆĀ
ÓíġëÙĖíĀç 

 ̟ MĀÎĖÙÀĚÙÀúÀĖÿ ġëĖÙĚëĆúÓ ıÀúĥÙ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ Ìʵ˩ 

ʵÌ  ɻ -ĆĀġÙĀġˊMĀÎĆĖĖÙÎġ ÙúÙÎġĖĆĀíÎ çÙÀĖ ĖÀġíĆ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

²ÀúĥÙĚ Ćĥġ Ćæ ĖÀĀçÙ 
`ĥÿÙĖÀġĆĖ ĆĖ
ÓÙĀĆÿíĀÀġĆĖ íĚ ĸÙĖĆ˖zÙġ
ıÀúĥÙĚ Ćĥġ Ćæ ĖÀĀçÙ 

vÙÓĥÎÙ ĀĥÿÌÙĖ Ćæ ēĥúĚÙĚ ēÙĖ ĖÙıĆúĥġíĆĀ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ Îʴ˩ 

ʵÎ  ɹ -ĆĀġÙĀġˊ+Ćġë z¢f æÀíúÙÓ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

+Ćġë z¢f íĀēĥġ ĚíçĀÀúĚ
ıÀúíÓ 

²ÙĖíæĴ íæ z¢f ēĆĲÙĖ ĚĥēēúĴ
íĚ ĀĆĖÿÀú 

²ÙĖíæĴ ʶʸ² z¢f ēĆĲÙĖ ĚĥēēúĴ ÀĀÓ ēĆĲÙĖ
ÎÀÌúÙ ÎĆĀĀÙÎġíĆĀ 

2íĚÎĆĀĀÙÎġ ĚĲíġÎë
ÎĆĀĀÙÎġÙÓ ġĆ z¢f 

-úĆĚÙ ĚĲíġÎë 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ Îʵ˩ 

ʵÎ  ɻ -ĆĀġÙĀġˊĚɻġz¢f æÀíúÙÓ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

Ěɻġz¢f íĀēĥġ ĚíçĀÀú
ıÀúíÓ 

²ÙĖíæĴ íæ z¢f ēĆĲÙĖ ĚĥēēúĴ
íĚ ĀĆĖÿÀú 

²ÙĖíæĴ ʶʸ² z¢f ēĆĲÙĖ ĚĥēēúĴ ÀĀÓ ēĆĲÙĖ
ÎÀÌúÙ ÎĆĀĀÙÎġíĆĀ 

2íĚÎĆĀĀÙÎġ ĚĲíġÎë
ÎĆĀĀÙÎġÙÓ ġĆ z¢f 

-úĆĚÙ ĚĲíġÎë 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėɻ Îʶ˩ 

ʵÎ  ʁ -ĆĀġÙĀġˊĀʁÓz¢f æÀíúÙÓ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

ĀʁÓz¢f íĀēĥġ ĚíçĀÀú
ıÀúíÓ 

²ÙĖíæĴ íæ z¢f ēĆĲÙĖ ĚĥēēúĴ
íĚ ĀĆĖÿÀú 

²ÙĖíæĴ ʶʸ² z¢f ēĆĲÙĖ ĚĥēēúĴ ÀĀÓ ēĆĲÙĖ
ÎÀÌúÙ ÎĆĀĀÙÎġíĆĀ 

2íĚÎĆĀĀÙÎġ ĚĲíġÎë
ÎĆĀĀÙÎġÙÓ ġĆ z¢f 

-úĆĚÙ ĚĲíġÎë 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėʁ ʵʴ˩ 

ʶ ɻ  ɹ -ĆĀġÙĀġˊM˖f íĀēĥġ íĀġÙĖæÀÎÙ ÀĚĚíçĀÿÙĀġ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
MĀēĥġ ĚíçĀÀú ÀĚĚíçĀÙÓ Ĳíġë
ġĲĆ ĆĖ ÿĆĖÙ æĥĀÎġíĆĀĚː 

²ÙĖíæĴ ıÀúĥÙĚ Ćæ sĖʸːʴʴslĖʸːʴʽˋ
sĖʸːʸʸˡy ːʸʻ 

zÙġ ēĖĆēÙĖ ıÀúĥÙĚ æĆĖ sĖʸːʴʴˡ
sĖʸːʴʽˋ sĖʸːʸʸˡy ːʸʻ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėʁ ʵʵ˩ 

ʶ ɻ  ɻ -ĆĀġÙĀġˊM˖f íĀēĥġ íĀġÙĖæÀÎÙ æĥĀÎġíĆĀ ÀĚĚíçĀÿÙĀġ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
MĀēĥġ ĚíçĀÀú ÀĚĚíçĀÿÙĀġ
ÙĖĖĆĖ 

²ÙĖíæĴ ıÀúĥÙĚ Ćæ sĖʸːʴʴslĖʸːʴʽˋ
sĖʸːʸʸˡy ːʸʻ 

zÙġ ēĖĆēÙĖ ıÀúĥÙĚ æĆĖ sĖʸːʴʴˡ
sĖʸːʴʽˋ sĖʸːʸʸˡy ːʸʻ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėʁ ʵʶ˩ 

ʶ ɻ  ʁ -ĆĀġÙĀġˊM˖f Ćĥġēĥġ íĀġÙĖæÀÎÙ æĥĀÎġíĆĀ ÀĚĚíçĀÿÙĀġ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
MĀēĥġ ĚíçĀÀú ÀĚĚíçĀÙÓ Ĳíġë
ġĲĆĆĖ ÿĆĖÙ æĥĀÎġíĆĀĚː 

²ÙĖíæĴ ıÀúĥÙĚ Ćæ sĖʸːʵʴslĖʸːʵʹ zÙġ ēĖĆēÙĖ ıÀúĥÙĚ æĆĖ sĖʸːʵʴslĖʸːʵʹ 

MĀēĥġ ĚíçĀÀú ĀĆġ ÀĚĚíçĀÙÓ ²ÙĖíæĴ ıÀúĥÙĚ Ćæ sĖʸːʵʴslĖʸːʵʹ zÙġ ēĖĆēÙĖ ıÀúĥÙĚ æĆĖ sĖʸːʵʴslĖʸːʵʹ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėʁ ʸʴ˩ 

ʶ y  ɹ -ĆĀġÙĀġˊ88svf_ ēÀĖÀÿÙġÙĖĚíĀíġíÀúíĸÀġíĆĀ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
8ĖĖĆĖ ÓĥĖíĀç íĀíġíÀú
ĖÙÀÓíĀç Ćæ 88svf_
ēÀĖÀÿÙġÙĖĚ 

vÙĚġÀĖġ ÀæġÙĖ ÎëÀĀçíĀç ÀĀĴ
ēÀĖÀÿÙġÙĖː ²ÙĖíæĴ íæ ġëÙ
ēÀĖÀÿÙġÙĖ íĚ ĚÀıÙÓː 

Mæ ēÀĖÀÿÙġÙĖ ĀĆġ ĚÀıÙÓ ÀæġÙĖ ĚÙıÙĖÀú
ĖÙĚġÀĖġĚˋ ēúÙÀĚÙ ÎëÀĀçÙ ÓĖíıÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėʁ ʸʵ˩ 

ʶ y  ɻ -ĆĀġÙĀġˊ88svf_ ëÀĖÓĲÀĖÙ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

88svf_ ÓÀÿÀçÙÓ 
²ÙĖíæĴ íæ ÿĥúġíēúÙ ĚġĆĖÀçÙĚ ÀĖÙ
ġëÙ ĚÀÿÙ 

vÙēúÀÎÙ ÓĖíıÙĖ˖¦ēçĖÀÓÙ ĚĆæġĲÀĖÙ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėʁ ʸʶ˩ 

ʶ y  ʁ -ĆĀġÙĀġˊ8ĖĖĆĖ ĚÀıíĀç ÀúÀĖÿëíĚġĆĖĴ ĖÙÎĆĖÓ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
sĆĲÙĖĆlææ ÓĥĖíĀç ĚÀıíĀç ²ÙĖíæĴ ÀúÀĖÿ ÓĥĖíĀç ēĆĲÙĖĆlææ sĆĲÙĖ úĆĚġ ÀæġÙĖ ÀúÀĖÿ ÀēēÙÀĖĚ 

zÙıÙĖÀú ÓíææÙĖÙĀġ ÀúÀĖÿĚ
íĀ À ĖĆĲ 

²ÙĖíæĴ ÀúÀĖÿ ÎĆÓÙ 
EíçĥĖÙ Ćĥġ ĆġëÙĖ ÀúÀĖÿ ÎÀĥĚÙĚ 

88svf_ ÓÀÿÀçÙÓ 
²ÙĖíæĴ íæ íġ íĚ ġëÙ ĚÀÿÙĆıÙĖ
ĚÙıÙĖÀú ġíÿÙĚ 

vÙēúÀÎÙ ÓĖíıÙĖ˖¦ēçĖÀÓÙ ĚĆæġĲÀĖÙ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėʁ ʸʷ˩ 

ʶ y  ̫ -ĆĀġÙĀġˊ8ĖĖĆĖ ĆÎÎĥĖĖÙÓ ĲëÙĀ ĚÀıíĀç ıÙĀÓĆĖ ēÀĖÀÿÙġÙĖĚ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
sĆĲÙĖĆlææ ÌÙæĆĖÙ ÓÀġÀ
ĚÀıÙÓ 

ˡ l
µÀíġ ĥĀġíú ÓÀġÀ ĚÀıÙÓ ĚĥÎÎÙĚĚæĥúúĴ
ÌÙæĆĖÙēĆĲÙĖíĀç Ćææ 

88svf_ ÓÀÿÀçÙÓ vÙĚġÀĖġ ÓĖíıÙĖ æĆĖ À æÙĲ ġíÿÙĚ vÙĚġÀĖġ ÓĖíıÙĖ æĆĖ À æÙĲ ġíÿÙĚ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėʁ ʸʸ˩ 

ʶ y  y 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ8ĖĖĆĖ ĆÎÎĥĖĖÙÓ ĲëÙĀ ĚÀıíĀç ÎĆÿÿĥĀíÎÀġíĆĀ
ēÀĖÀÿÙġÙĖĚ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
sĆĲÙĖĆlææ ÌÙæĆĖÙÓÀġÀ
ĚÀıÙÓ 

ˡ l
µÀíġ ĥĀġíú ÓÀġÀ ĚÀıÙÓ ĚĥÎÎÙĚĚæĥúúĴ
ÌÙæĆĖÙ ēĆĲÙĖíĀç Ćææ 

88svf_ ÓÀÿÀçÙÓ vÙĚġÀĖġ ÓĖíıÙĖ æĆĖ À æÙĲ ġíÿÙĚ vÙĚġÀĖġ ÓĖíıÙĖ æĆĖ À æÙĲ ġíÿÙĚ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėʁ ʸʹ˩ 

ʶ y  ́ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ8ĖĖĆĖ ĆÎÎĥĖĖÙÓ ĲëÙĀ ĚÀıíĀç ēÀĖÀÿÙġÙĖ ʸʴʶ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
sĆĲÙĖĆlææ ÌÙæĆĖÙ ÓÀġÀ
ĚÀıÙÓ 

ˡ l
µÀíġ ĥĀġíú ÓÀġÀ ĚÀıÙÓ ĚĥÎÎÙĚĚæĥúúĴ
ÌÙæĆĖÙ ēĆĲÙĖíĀç Ćææ 

88svf_ ÓÀÿÀçÙÓ vÙĚġÀĖġ ÓĖíıÙĖ æĆĖ À æÙĲ ġíÿÙĚ vÙĚġÀĖġ ÓĖíıÙĖ æĆĖ À æÙĲ ġíÿÙĚ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėʁ ʸʺ˩ 

ʶ y  ̋ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ2ÀġÀ ĚÀıíĀç ÙĖĖĆĖ ÓĥĖíĀç ēĆĲÙĖĆlææ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 
sĆĲÙĖ Ćææ ġĆĆ æÀĚġ ˡ l ¦ēçĖÀÓÙ ĚĆæġĲÀĖÙ 

88svf_ ÓÀÿÀçÙÓ vÙĚġÀĖġ ÓĖíıÙĖ æĆĖ À æÙĲ ġíÿÙĚ vÙĚġÀĖġ ÓĖíıÙĖ æĆĖ À æÙĲ ġíÿÙĚ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėʁ ʺʴ˩ 

ʶ  ̋  ɹ
8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊsĆĚíġíıÙ˖`ÙçÀġíıÙ ēĆĚíġíĆĀ úíÿíġ ġĖíççÙĖÙÓ ĥĀÓÙĖ

ĀĆĀlëĆÿíĀç ÿĆÓÙ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

sĆĚíġíıÙ˖ĀÙçÀġíıÙ

ēĆĚíġíĆĀ úíÿíġ ġĖíççÙĖÙÓ 

²ÙĖíæĴ ēĆĚíġíĆĀ úíÿíġ ĚíçĀÀú 
 ̟

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ėʁ ʼʴ˩ 

ʶ  ̓  ɹ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊfĥġēĥġ ēĥúĚÙ æĖÙĕĥÙĀÎĴ ġĆĆ ëíçë 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

EĖÙĕĥÙĀÎĴ ÓíıíÓÙÓ ēĥúĚÙ

Ćĥġēĥġ ÙĳÎÙÙÓĚ ʵ_Kĸ 

²ÙĖíæĴ íæ ÿĆġĆĖ ĖĆġÀġíĆĀÀú ĚēÙÙÓ

ÀĀÓ ġëÙ ĀĥÿÌÙĖ Ćæ æĖÙĕĥÙĀÎĴ

ÓíıíÓÙÓ ēĥúĚÙ Ćĥġēĥġ ÀĖÙ ġĆĆ ëíçë 

vÙÓĥÎÙ ġëÙ ĀĥÿÌÙĖ Ćæ

æĖÙĕĥÙĀÎĴ ÓíıíÓÙÓ ēĥúĚÙ Ćĥġēĥġ

ĆĖĖÙÓĥÎÙ ĖĆġÀġíĆĀÀú ĚēÙÙÓ 
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8ĖĖĆĖ
ÎĆÓÙ 

_Àí

Ā 

zĥÌ 2íĚēúÀĴˊ8˨Ė́ ʻʴ˩ 

ʹ ̒  ɹ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊEĆĖÎÙÓ ÀúÀĖÿ íĀēĥġ ıÀúíÓ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

EĆĖÎÙÓ ÀúÀĖÿ íĀēĥġ

ĚíçĀÀú ĆÎÎĥĖĖÙÓ 

²ÙĖíæĴ æĆĖÎÙÓ ÀúÀĖÿ íĀēĥġ

ĚíçĀÀú 

²ÙĖíæĴ íæ ġëÙ íĀēĥġ ĲíĖíĀç ÎĆĀĀÙÎġíĆĀ

íĚÎĆĖĖÙÎġ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė́ Eʴ˩ 

ʹE  ɹ -ĆĀġÙĀġˊ_ĆġĆĖ ÿĆÓÙú ĀĆː ÓÙġÙÎġíĆĀ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

ĥġĆÿÀġíÎÀúúĴ ÓÙġÙÎġÙÓ

ÿĆġĆĖ ÓĆÙĚĀġ˫ ÿÀġÎë

ĚÙġ ÿĆġĆĖ 

 

 ̟

súÙÀĚÙ ÎĆĀġÀÎġ ĆĥĖ ġÙÎëĀíÎÀú

ĚĥēēĆĖġ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė́ Eʵ˩ 

ʹE  ɻ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ2ĖíıÙĖ ēĆĲÙĖ ÿĆÓĥúÙ ÓÙġÙÎġíĆĀ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

2ĖíıÙĖ ēĆĲÙĖ ĖÀġíĀç

ĀĆġ ĲíġëíĀ ĖÀĀçÙː 

vÙĚġÀĖġ ÓĖíıÙĖ súÙÀĚÙ ÎĆĀġÀÎġ ĆĥĖ ġÙÎëĀíÎÀú

ĚĥēēĆĖġ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̋ ʴʴ˩ 

ʺ ɹ  ɹ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ_ÀíĀ úĆĆē íĀġÙĖĖĥēġÙÓ ġíÿÙĆĥġ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

¢ëÙ ÿĆġĆĖ ÎĆĀġĖĆú úĆĆē

ÎÀúÎĥúÀġíĆĀ ġíÿÙ

ĆıÙĖæúĆĲ 

-ëÙÎ÷ æĆĖ íĀġÙĖæÙĖÙĀÎÙ æĖĆÿ

ÓÙıíÎÙĚ ĖÙúÙÀĚíĀç

ÙúÙÎġĖĆÿÀçĀÙġíÎ æíÙúÓ 

GĖĆĥĀÓ ÓĖíıÙĖ ÀĀÓ ÿĆġĆĖ ġĆ ĖÙÓĥÎÙ

íĀġÙĖæÙĖÙĀÎÙ 

vÙĚġÀĖġ ÓĖíıÙĖ vÙēúÀÎÙ ÓĖíıÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̋ ʴʵ˩ 

ʺ ɹ  ɻ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ²ÙúĆÎíġĴ úĆĆē íĀġÙĖĖĥēġÙÓ ġíÿÙĆĥġ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

_ĆġĆĖ ÎĆĀġĖĆú úĆĆē

ÎÀúÎĥúÀġíĆĀ ġíÿÙ

ĆıÙĖæúĆĲ 

²ÙĖíæĴ íæ ÙĀÎĆÓÙĖ ÎĆĀĀÙÎġíĆĀ íĚ

ÀĀÓ ġëÀġ ġëÙ ÙĀÎĆÓÙĖ ÎÀÌúÙ íĚ

ġĆĆ ĀĆġ úĆĀç ˜ÿĆĖÙ ġëÀĀʶʴ

ÿÙġÙĖĚ˝ 

vÙēúÀÎÙ ÙĀÎĆÓÙĖ ÎÀÌúÙ íæ ĀÙÎÙĚĚÀĖĴ 

vÙĚġÀĖġ ÓĖíıÙĖ vÙēúÀÎÙ ġëÙ ÓĖíıÙ Ĳíġë À ĀÙĲ ĆĀÙ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ 

8ĳġĖ

À 

zĥÌ 2íĚēúÀĴˊ8˨Ė̒ ʴʴ˩ 

ʻ ɹ  ɹ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ8ĀÎĖĴēġíĆĀ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

8ĀÎĖĴēġíĆĀ ÙĖĖĆĖ

ÓĥĖíĀç íĀíġíÀúíĸÀġíĆĀ

ĥēĆĀ ēĆĲÙĖĆlĀː 

vÙĚġÀĖġ ÓĖíıÙĖ súÙÀĚÙ ÎĆĀġÀÎġ ĆĥĖ ġÙÎëĀíÎÀú

ĚĥēēĆĖġ 

 

 

ʼː ʸúÀĖÿ ÎúÙÀĖíĀç 

ʼːy ːzɻÙĖıĆ 2ĖíıÙ úÀĖÿ 

EĆĖ ÀúÀĖÿ ÎÀĀ ÌÙ ÎúÙÀĖÙÓ¢ëÙĖÙ ÀĖÙ ʷ ÿÙġëĆÓː 

_ÙġëĆÓ ʵ 

ϝɻ+Ĵ ĚÙġġíĀç Ìíġ ʻ Ćæ ʺʴʸʴë ġĆ ʵˋ ĚĲíġÎëÙĚ ĚġÀġÙ ÿÀÎëíĀÙ æĖĆÿ æÀĥúġ ġĆ íĀíġíÀúíĸÀġíĆĀ

ÎĆÿēúÙġíĆĀ ˋ `Ć æÀĥúġ˜zĲíġÎë ĆĀ ÓíĚÀÌúÙÓ˝ː 

_ÙġëĆÓ ʶ 

¦ĚÙ ÀĥĳíúíÀĖĴ æĥĀÎġíĆĀ˨ E˗ -Z ˩

ϝɻsĖÙĚĚ _ ġĆ ĚÙúÙÎġ ÀĥĳíúíÀĖĴ æĥĀÎġíĆĀ ˋ sĖÙĚĚ z8¢ ġĆ ÙĀġÙĖ íĀġĆ˨ E˗ -Z˩ ˋsĖÙĚĚ ÀĀÓ

ëĆúÓ ġĆ ÎúÙÀĖ ġëÙ ÀúÀĖÿ 

_ÙġëĆÓ ʷ 

zÙġ Mf íĀēĥġ æĥĀÎġíĆĀ ÀĚ úÀĖÿ ÎúÙÀĖ íĀēĥġ˨̃ -lZv˝˩ĖÙæÙĖ ġĆ ĚĲíġÎë íĀēĥġ íĀġÙĖæÀÎÙ

ÎĆĀĀÙÎġíĆĀ ġĆ ÎúÙÀĖ ġëÙ ÀúÀĖÿː 
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ʼː 8́ġëÙĖ- ¢ -ĆÿÿĥĀíÎÀġíĆĀ úÀĖÿ 

8ġëÙĖ- ¢ ÎĆÿÿĥĀíÎÀġíĆĀ ĖÙúÀġÙÓ ÀúÀĖÿĚ ÀĖÙ ÙĖÀĚÀÌúÙ ÀĀÓ Ĳíúú ĀĆġ ÌÙ ĖÙÎĆĖÓÙÓ íĀ

ÀúÀĖÿ ëíĚġĆĖĴː 

-úÙÀĖíĀç 8ġëÙĖ- ¢ ÎĆÿÿĥĀíÎÀġíĆĀ ÀúÀĖÿ íĚ ĚíÿíúÀĖ ġĆ ÎúÙÀĖíĀç ĚÙĖıĆ ÓĖíıÙĖ ÀúÀĖÿː

súÙÀĚÙ ÎúÙÀĖ ġëÙ ÀúÀĖÿ ÌÙæĆĖÙ ĚĲíġÎëíĀç ġĆ ʸʴʶ ÿÀÎëíĀÙ ĚġÀġÙː 

8ġëÙĖ- ¢ ÎĆÿÿĥĀíÎÀġíĆĀ ÀúÀĖÿ ëĆĲÙıÙĖˋ ĖÙúíÙĚ ĆĀ ĖÙçíĚġÙĖ ÎúÙÀĖÀĀÎÙ æĖĆÿ ġëÙ ÿÀíĀ

ĚġÀġíĆĀː -ÀĀ ÌÙ ĚĆúıÙÓ ÀÎÎĆĖÓíĀç ġĆ æĆúúĆĲíĀç ĚġÙēĚˊ 

ϝɻzÙġ Ìíġ ʸ Ćæ 8z- ÎĆĀġĖĆú ĖÙçíĚġÙĖ ʴĳʵʶʴ ˜ÙĖĖĆĖ ĖÙĚēĆĀÓÙĖ˝ ġĆ ʵː 

ϝʁ¢ëÙ ÎĆÿÿĥĀíÎÀġíĆĀ ÀúÀĖÿ ÎÀĀ ÌÙ ÎúÙÀĖÙÓ ĥĀġíú ġëÙ æÙÙÓÌÀÎ÷ Ćæ ġëÙ 8z- ĚġÀġĥĚ

ÎĆÓÙ ĖÙçíĚġÙĖ ʴĳʵʷʸ̤ʴĳʵʷʹ íĚ ʴː 

ϝ̫+ĴĚÙġġíĀç Ìíġ ʻ Ćæ ʺʴʸʴë ġĆ ʵˋ ĚĲíġÎëÙĚ ĚġÀġÙ ÿÀÎëíĀÙ æĖĆÿ æÀĥúġ ġĆ íĀíġíÀúíĸÀġíĆĀ

ÎĆÿēúÙġíĆĀ ˋ `Ć æÀĥúġ˜zĲíġÎë ĆĀ ÓíĚÀÌúÙÓ˝ː 

 

 

 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̒ ʷ˩ 

ʻ ̫  8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊzĴĀÎ_ÀĀÀçÙĖʶ úĆĚġ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

sĆĆĖ ÿÀĚġÙĖ

ēÙĖæĆĖÿÀĀÎÙ 

ˡ l MĀÎĖÙÀĚÙ ġëÙ ÀúÀĖÿ

ġëĖÙĚëĆúÓ 

zíĀçúÙĥlĀíġ ÓĖíıÙ ëÀĚ

ēĖĆÌúÙÿ 

MĚ íġ À ĚíĀçúÙ ĥĀíġ ĆĖ ÿĥúġíēúÙĥĀíġĚ ġĆçÙġëÙĖ

íĀ ġëÙ ĀÙġĲĆĖ÷ 

zĲíġÎë ÓĖíıÙ 

MĀġÙĖæÙĖÙ 
-ëÙÎ÷ ġëÙ çĖĆĥĀÓíĀç ÀĀÓ ĀÙġĲĆĖ÷ ĲíĖíĀç

ĕĥÀúíġĴ 

vÙēúÀÎÙ ġëÙ ĀÙġĲĆĖ÷

ÎÀÌúÙ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̒ ʷÌ˩ 

ʻ ̫ + 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊz·`-ʴ úĆĚġ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

sĆĆĖ ÿÀĚġÙĖ

ēÙĖæĆĖÿÀĀÎÙ 

ˡ l MĀÎĖÙÀĚÙ ġëĖÙĚëĆúÓ ıÀúĥÙ

úíÿíġ 

zíĀçúÙĥlĀíġ ÓĖíıÙ ëÀĚ

ēĖĆÌúÙÿ 

MĚ íġ À ĚíĀçúÙ ĥĀíġ ĆĖ ÿĥúġíēúÙ ĥĀíġĚ ġĆçÙġëÙĖ

íĀ ġëÙ ĀÙġĲĆĖ÷ 

zĲíġÎë ÓĖíıÙ 

íĀġÙĖæÙĖÙ 
-ëÙÎ÷ ġëÙ çĖĆĥĀÓíĀç ÀĀÓ ĀÙġĲĆĖ÷ ĲíĖíĀç

ĕĥÀúíġĴ 

vÙēúÀÎÙ ġëÙ ĀÙġĲĆĖ÷

ÎÀÌúÙ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̒ ʷÎ˩ 

ʻ ̫ - 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ8ĳÎÙĚĚíıÙ 2íĚġĖíÌĥġÙÓ -úĆÎ÷ ÙĖĖĆĖ 

-ÀĥĚÙ 2íÀçĀĆĚíĚ zĆúĥġíĆĀ 

sĆĆĖ ÿÀĚġÙĖ ÓÙıíÎÙ

ēÙĖæĆĖÿÀĀÎÙ 

ˡ l MĀÎĖÙÀĚÙ ġëĖÙĚëĆúÓ ıÀúĥÙ úíÿíġ 

zíĀçúÙĥlĀíġ ÓĖíıÙ ëÀĚ

ēĖĆÌúÙÿ 

MĚ íġ À ĚíĀçúÙ ĥĀíġ ĆĖ

ÿĥúġíēúÙ ĥĀíġĚ ġĆçÙġëÙĖ íĀ

ġëÙĀÙġĲĆĖ÷ 

vÙēúÀÎÙ ÓĖíıÙĖ 

íĀġÙĖæÙĖÙ 
-ëÙÎ÷ ġëÙ çĖĆĥĀÓíĀç ÀĀÓ

ĀÙġĲĆĖ÷ ĲíĖíĀç ĕĥÀúíġĴ 

vÙēúÀÎÙ ĀÙġĲĆĖ÷ ÎÀÌúÙ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ

ĳġĖÀ 
2íĚēúÀĴˊ8˨Ė̓ ʴʵ˩ 

ʼ ɹ  ɻ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ¦Ā÷ĀĆĲĀ ÎĆÿÿĥĀíÎÀġíĆĀ ÙĖĖĆĖ 

-ÀĥĚÙ 8ġëÙĖ- ¢ ĚġÀġÙ ÿÀÎëíĀÙ ġĖÀĀĚíġíĆĀ æÀíúÙÓ 

¢ëÙĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú 8z_ ĚġÀġĥĚ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ 
¢ëÙ ÎĥĖĖÙĀġ ĚġÀġÙ íĚ ÿÀíĀġÀíĀÙÓ ÌÙúĆĲ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀˋ ÀĀÓ ġëÙ

ĆēÙĖÀġíĆĀ ĚġÀġÙ íĚ ĚĲíġÎëÙÓ ġĆ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀ ĚġÀġÙ 

zĆúĥġíĆĀ 
²ÙĖíæĴ ĀÙġĲĆĖ÷ ÎĆĀĀÙÎġíĆĀ ÀĀÓ ÿÀĚġÙĖ ÓÙıíÎÙ 8ġëÙĖ- ¢ĚġÀġÙ ÿÀÎëíĀÙ

ġĖÀĀĚíġíĆĀ ĆĖÓÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʴʶ˩ 

ʼ ɹ  ʁ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ_ÙÿĆĖĴ ĆıÙĖæúĆĲ 

-ÀĥĚÙ -s¦ æÀíúÙÓ ġĆ ĖÙĕĥÙĚġ ÿÙÿĆĖĴ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú 8z_ ĚġÀġĥĚ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ 
¢ëÙ ÎĥĖĖÙĀġ ĚġÀġÙ íĚ ÿÀíĀġÀíĀÙÓÌÙúĆĲ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀˋ ÀĀÓ ġëÙ

ĆēÙĖÀġíĆĀ ĚġÀġÙ íĚ ĚĲíġÎëÙÓ ġĆ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀ ĚġÀġÙ 

zĆúĥġíĆĀ ²ÙĖíæĴ íæz2ʻ8-ëÀĖÓĲÀĖÙ íĚ æÀĥúġĴ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʴʷ˩ 

ʼ ɹ  ̫ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊv _ Ćĥġ Ćæ ÌĆĥĀÓ 

-ÀĥĚÙ 8ġëÙĖ- ¢ ĚġÀġÙ ÿÀÎëíĀÙ ÿÙÿĆĖĴÀÓÓĖÙĚĚ ÀÎÎÙĚĚ ĖÙĕĥÙĚġ æĖĆÿ ÿÀĚġÙĖ

ÓÙıíÎÙ íĚ Ćĥġ Ćæ ÌĆĥĀÓ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú ÎĆÿÿĥĀíÎÀġíĆĀ ĚġÀġĥĚ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ `f 

zĆúĥġíĆĀ ²ÙĖíæĴ ÿÀĚġÙĖ ÓÙıíÎÙ ÎĆĀæíçĥĖÀġíĆĀ ĆĖ ĖÙēúÀÎÙ ÿÀĚġÙĖ ÓÙıíÎÙ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʴʹ˩ 

ʼ ɹ  ́ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊEf8 æíĖÿĲÀĖÙ ĥēçĖÀÓÙ æÀíúÙÓ 

-ÀĥĚÙ EíĖÿĲÀĖÙ ÌĥĖĀ ÙĖĖĆĖ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

+ff¢ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ vÙÿÀíĀ íĀ ġëÙ ÓÙġÙÎġíĆĀ ĚġÀġÙ 

zĆúĥġíĆĀ vÙēúÀÎÙ æíĖÿĲÀĖÙ˖ÓĖíıÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʴʺ˩ 

ʼ ɹ  ̋ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊzÀıÙÓ 8zM æíúÙ ÓĆÙĚ ĀĆġ ÿÀġÎë ÓĖíıÙĖ æíĖÿĲÀĖÙ 

-ÀĥĚÙ 8zM æíúÙ ÓĆÙĚ ĀĆġ ÿÀġÎë ÓĖíıÙĖ æíĖÿĲÀĖÙ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

M`M¢ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ vÙÿÀíĀ íĀ ġëÙ ÓÙġÙÎġíĆĀ ĚġÀġÙ 

zĆúĥġíĆĀ +ĥĖĀ ÿÀġÎëíĀç æíĖÿĲÀĖÙ ġĆÓĖíıÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʵʵ˩ 

ʼ ɻ  ɻ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊMĀıÀúíÓ 8ġëÙĖ- ¢ ġĖÀĀĚíġíĆĀ ĖÙĕĥÙĚġ 

-ÀĥĚÙ 2ĖíıÙĖ ĖÙÎÙíıÙÓ ĥĀÎĆĀıÙĖġíÌúÙ ĖÙĕĥÙĚġ æĖĆÿ 8ġëÙĖ- ¢ ĚġÀġÙ ÿÀÎëíĀÙ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú 8z_ zġÀġĥĚ 

¢ëÙ ĖÙĚĥúġĚġÀġĥĚ 
¢ëÙ ÎĥĖĖÙĀġ ĚġÀġÙ íĚ ÿÀíĀġÀíĀÙÓ ÌÙúĆĲ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀˋ ÀĀÓ ġëÙ

ĆēÙĖÀġíĆĀ ĚġÀġÙ íĚ ĚĲíġÎëÙÓ ġĆ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀ ĚġÀġÙ 

zĆúĥġíĆĀ ²ÙĖíæĴ íæ ġëÙ ġĖÀĀĚíġíĆĀ íĀæĆĖÿÀġíĆĀ æĖĆÿ ÿÀĚġÙĖ ÓÙıíÎÙ íĚ ÎĆĖĖÙÎġ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʵʶ˩ 

ʼ ɻ  ʁ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ¦Ā÷ĀĆĲĀ 8ġëÙĖ- ¢ ĚġÀġÙ ÿÀÎëíĀÙ ġĖÀĀĚíġíĆĀ ĖÙĕĥÙĚġ 

-ÀĥĚÙ 2ĖíıÙĖ ĖÙÎÙíıÙĚ À ġĖÀĀĚíġíĆĀ ĖÙĕĥÙĚġ ĆġëÙĖ ġëÀĀ ĚġÀġÙĚ Ćæ ġëÙ 8ġëÙĖ- ¢

ĚġÀġÙ ÿÀÎëíĀÙ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú 8z_ zġÀġĥĚ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ 
¢ëÙ ÎĥĖĖÙĀġ ĚġÀġÙ íĚÿÀíĀġÀíĀÙÓ ÌÙúĆĲ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀˋ ÀĀÓ ġëÙ

ĆēÙĖÀġíĆĀ ĚġÀġÙ íĚ ĚĲíġÎëÙÓ ġĆ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀ ĚġÀġÙ 

zĆúĥġíĆĀ ²ÙĖíæĴ ġĖÀĀĚíġíĆĀ íĀæĆĖÿÀġíĆĀ æĖĆÿ ÿÀĚġÙĖ ÓÙıíÎÙ 

 

  



 

286 
 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʵʷ˩ 

ʼ ɻ  ̫ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊsĖĆġÙÎġíĆĀ ĖÙĕĥÙĚġ æĖĆÿ ÌĆĆġ ĚġÀġÙ 

-ÀĥĚÙ 2ĖíıÙĖ ĖÙÎÙíıÙĚ À ġĖÀĀĚíġíĆĀ ĖÙĕĥÙĚġ ġĆ ÌĆĆġ ĚġÀġÙ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

MĀíġíÀúíĸÙ ġëÙ ÎĆĀıÙĖĚíĆĀ ġĆ À ÌĆĆġ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ íĀíġíÀúíĸÀġíĆĀ 

zĆúĥġíĆĀ ²ÙĖíæĴ íæ ÓĖíıÙĖ ĚĆæġĲÀĖÙ ıÙĖĚíĆĀĚĥēēĆĖġĚ ġëíĚ ĚġÀġÙ ġĖÀĀĚíġíĆĀ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʵʸ˩ 

ʼ ɻ  y 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊMĀıÀúíÓ æíĖÿĲÀĖÙ 

-ÀĥĚÙ EíĖÿĲÀĖÙ ĀĆġ ÿÀġÎëÙÓ Ĳíġë ÓĖíıÙĖ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

+ff¢˖M`M¢ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ WÙÙēíĀç íĀ ġëÙ ÓÙġÙÎġíĆĀ ĚġÀġĥĚ 

zĆúĥġíĆĀ vÙġĥĖĀ ÓĖíıÙĖ ġĆ ĚĥēēúíÙĖ ġĆ ĥēÓÀġÙ æíĖÿĲÀĖÙ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʵʹ˩ 

ʼ ɻ  ́ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊMĀıÀúíÓ ÿÀíúÌĆĳ ÎĆĀæíçĥĖÀġíĆĀ ĥĀÓÙĖ ÌĆĆġ ĚġÀġÙ 

-ÀĥĚÙ +ĆĆġ ĚġÀġÙ ÀÎġíĆĀ ĀĆġ ĚĥēēĆĖġÙÓ ĥĀÓÙĖ ÎĥĖĖÙĀġ ÎĆĀæíçĥĖÀġíĆĀ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

MĀíġíÀúíĸÙ ġëÙ ÎĆĀıÙĖĚíĆĀ ġĆ À ÌĆĆġ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ MĀíġíÀúíĸÀġíĆĀ 

zĆúĥġíĆĀ ²ÙĖíæĴ íæz2ʻ8-ĚĆæġĲÀĖÙ ıÙĖĚíĆĀ ĚĥēēĆĖġĚ ÀÎġíĆĀ ĥĀÓÙĖ ġëíĚ ĚġÀġÙː 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʵʺ˩ 

ʼ ɻ  ̋ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊsĖÙlfē ĚġÀġĥĚ íĚ íĀıÀúíÓ æĆĖ ġëÙ ÿÀíúÌĆĳ ÎĆĀæíçĥĖÀġíĆĀ 

-ÀĥĚÙ ¢ëÙ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÿÀĀÀçÙĖ ÎĆĀæíçĥĖÀġíĆĀ ĥĀÓÙĖ sĖÙflē íĚ íĀıÀúíÓ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

ēĖÙlĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ íĀíġíÀúíĸÀġíĆĀ 

zĆúĥġíĆĀ 
ʵː ²ÙĖíæĴ íæ ¶_Z æíúÙ ıÙĖĚíĆĀ íĚ ÎĆĀĚíĚġÙĀġ Ĳíġë ĚĆæġĲÀĖÙ ıÙĖĚíĆĀ 

ʶː 8ġëÙĖ- ¢ ĚúÀıÙ ÎĆĀġĖĆúúÙĖ ÙĖĖĆĖˋ ēúÙÀĚÙ ÎĆĀġÀÎġ ġÙÎëĀíÎÀú ĚĥēēĆĖġ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʵʻ˩ 

ʼ ɻ  ̒ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊMĀıÀúíÓzĴĀÎ_ÀĀÀçÙĖÎĆĀæíçĥĖÀġíĆĀ 

-ÀĥĚÙ zĴĀÎëĖĆĀíĸÀġíĆĀ ÿÀĀÀçÙĖ ÎĆĀæíçĥĖÀġíĆĀ íĚ íĀıÀúíÓ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

sĖÙlĆē ÀÌĆıÙ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ sĖÙlĆē 

zĆúĥġíĆĀ ²ÙĖíæĴ ÿÀĚġÙĖ ÓÙıíÎÙ ÎĆĀæíçĥĖÀġíĆĀ˖8zM æíúÙ ıÙĖĚíĆĀ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʵʼ˩ 

ʼ ɻ  ̓ 8ĖĖĆĖÓÙĚÎĖíēġíĆĀˊ`Ć ıÀúíÓ íĀēĥġ ÓÀġÀ 

-ÀĥĚÙ ¢ëÙ íĀēĥġ ÓÀġÀ íĚ ĀĆġ ĥēÓÀġÙÓ æĆĖ ÿĆĖÙ ġëÀĀ ʵ ĚÙÎĆĀÓ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú 8z_ ĚġÀġĥĚ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ 
¢ëÙ ÎĥĖĖÙĀġ ĚġÀġÙ íĚ ÿÀíĀġÀíĀÙÓ ÌÙúĆĲ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀˋ ÀĀÓ ġëÙ

ĆēÙĖÀġíĆĀ ĚġÀġÙ íĚĚĲíġÎëÙÓ ġĆ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀ ĚġÀġÙ 

zĆúĥġíĆĀ 
ʵː ²ÙĖíæĴ íæ ¢ĳs2f íĚ ıÀúíÓ 

ʶː ²ÙĖíæĴ ÿÀĚġÙĖ ÓÙıíÎÙ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ĚÙġġíĀçĚ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʵʽ˩ 

ʼ ɻ  ̔ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ`Ć ıÀúíÓ Ćĥġēĥġ ÓÀġÀ 

-ÀĥĚÙ fĥġēĥġ ÓÀġÀ íĚ ĀĆġ ĥēÓÀġÙÓ æĆĖ ÿĆĖÙġëÀĀ ʵ ĚÙÎĆĀÓ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú 8z_ ĚġÀġĥĚ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ 
¢ëÙ ÎĥĖĖÙĀġ ĚġÀġÙ íĚ ÿÀíĀġÀíĀÙÓ ÌÙúĆĲ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀˋ ÀĀÓ ġëÙ

ĆēÙĖÀġíĆĀ ĚġÀġÙ íĚ ĚĲíġÎëÙÓ ġĆ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀ ĚġÀġÙ 

zĆúĥġíĆĀ 
ʵː ²ÙĖíæĴ íæ vĳs2f íĚ ıÀúíÓ 

ʶ²ːÙĖíæĴ ÿÀĚġÙĖ ÓÙıíÎÙ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ĚÙġġíĀçĚ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʵ˩ 

ʼ ɻ  8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊzĴĀÎëĖĆĀíĸÀġíĆĀ ÙĖĖĆĖ 

-ÀĥĚÙ vĳs2f ÀĀÓ 2- ĥēÓÀġÙ ĆĖÓÙĖ æÀíúÙÓ ĆĖ ĆĀÙ Ćæ ġëÙÿ íĚ ĀĆġ ĥēÓÀġÙÓ íĀ ĚĴĀÎ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú 8z_ ĚġÀġĥĚ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ 
¢ëÙ ÎĥĖĖÙĀġ ĚġÀġÙ íĚ ÿÀíĀġÀíĀÙÓ ÌÙúĆĲ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀˋ ÀĀÓ ġëÙ

ĆēÙĖÀġíĆĀ ĚġÀġÙ íĚ ĚĲíġÎëÙÓ ġĆ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀ ĚġÀġÙ 

zĆúĥġíĆĀ 
ʵː ²ÙĖíæĴ íæ s¶s2f íĚ ıÀúíÓ 

ʶː ²ÙĖíæĴ ÿÀĚġÙĖ ÓÙıíÎÙ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ĚÙġġíĀçĚ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʵÌ˩ 

ʼ ɻ Ì 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊzĴĀÎ_ÀĀÀçÙĖʶ ĲÀġÎëÓĆç ġíÿÙĖ ġíÿÙĆĥġ 

-ÀĥĚÙ ¢ëÙ vĳs2f ĥēÓÀġÙ ġíÿÙĆĥġ íĀ ĆēÙĖÀġíĆĀÀú ĚġÀġÙ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

ĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ zÀæÙ ĆēÙĖÀġíĆĀ 

zĆúĥġíĆĀ 
ʵː ²ÙĖíæĴ íæz2ʻ8-ĀÙġĲĆĖ÷ íĚ ÎĆĀĀÙÎġÙÓ 

ʶː ²ÙĖíæĴ vĳs2f ĥēÓÀġÙ ġíÿÙ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʵÎ˩ 

ʼ ɻ Î 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊMĀıÀúíÓ zĴĀÎ_ÀĀÀçÙĖ ġĴēÙ 

-ÀĥĚÙ zĴĀÎëĖĆĀíĸÀġíĆĀ _ÀĀÀçÙĖ ÎĆĀæíçĥĖÀġíĆĀ ġĴēÙĚ ĆġëÙĖ ġëÀĀ ġëÙ æĆúúĆĲíĀçˊ 

ʵː 8ÿÀíú Ćĥġēĥġ 

ʶː 8ÿÀíú íĀēĥġ 

ʷː sĖĆÎÙĚĚ ÓÀġÀ Ćĥġēĥġ 

ʸː sĖĆÎÙĚĚ ÓÀġÀ íĀēĥġ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

sĖÙlĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ MĀíġíÀúíĸÙ 

zĆúĥġíĆĀ ²ÙĖíæĴ íæ ¶_Z æíúÙ ıÙĖĚíĆĀ íĚ ÎĆĀĚíĚġÙĀġ Ĳíġë ĚĆæġĲÀĖÙ ıÙĖĚíĆĀ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʵÓ˩ 

ʼ ɻ Ó 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊMĀıÀúíÓ Ćĥġēĥġ ÎĆĀæíçĥĖÀġíĆĀ 

-ÀĥĚÙ sĖĆÎÙĚĚ ÓÀġÀ Ćĥġēĥġ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÿÀĀÀçÙĖ ÎĆĀæíçĥĖÀġíĆĀ íĚ íĀıÀúíÓ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

sĖÙlĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ MĀíġíÀúíĸÙ 

zĆúĥġíĆĀ 
ʵː ²ÙĖíæĴz2ʻ8-ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÿÀĀÀçÙĖ ÎĆĀæíçĥĖÀġíĆĀ 

ʶː ²ÙĖíæĴ íæ ¶_Z æíúÙ ıÙĖĚíĆĀ íĚ ÎĆĀĚíĚġÙĀġ Ĳíġë ĚĆæġĲÀĖÙ ıÙĖĚíĆĀ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʵ8˩ 

ʼ ɻ 8 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊMĀıÀúíÓ íĀēĥġ ÎĆĀæíçĥĖÀġíĆĀ 

-ÀĥĚÙ sĖĆÎÙĚĚ ÓÀġÀ íĀēĥġ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÿÀĀÀçÙĖÎĆĀæíçĥĖÀġíĆĀ íĚ íĀıÀúíÓ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

sĖÙlĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ MĀíġíÀúíĸÙ 

zĆúĥġíĆĀ 
ʵː ²ÙĖíæĴz2ʻ8-ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÿÀĀÀçÙĖ ÎĆĀæíçĥĖÀġíĆĀ 

ʶː ²ÙĖíæĴ íæ ¶_Z æíúÙ ıÙĖĚíĆĀ íĚ ÎĆĀĚíĚġÙĀġ Ĳíġë ĚĆæġĲÀĖÙ ıÙĖĚíĆĀ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʶʵ˩ 

ʼ ʁ  ɻ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊµÀíġíĀç æĆĖ 8ġëÙĖ- ¢ ĚġÀġÙ ÿÀÎëíĀÙ MĀíġ ĚġÀġÙ 

-ÀĥĚÙ 2ĖíıÙĖ ĲÀíġíĀç æĆĖ ÿÀĚġÙĖ ÓÙıíÎÙ ġĆ ĚÙĀÓ MĀíġ ĖÙĕĥÙĚġ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú 8z_ ĚġÀġĥĚ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ WÙÙēíĀç ġëÙ ÎĥĖĖÙĀġĚġÀġÙ 

zĆúĥġíĆĀ ²ÙĖíæĴ ġĖÀĀĚíġíĆĀ ĖÙĕĥÙĚġ ĚÙĀġ æĖĆÿ ÿÀĚġÙĖ ÓÙıíÎÙ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʶʶ˩ 

ʼ ʁ  ʁ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊµÀíġíĀç æĆĖ ġëÙ 8ġëÙĖ- ¢ ĚġÀġÙ ÿÀÎëíĀÙ sĖÙflē ĚġÀġÙ 

-ÀĥĚÙ 2ĖíıÙĖ ĲÀíġíĀç æĆĖ ÿÀĚġÙĖ ÓÙıíÎÙ ġĆ ĚÙĀÓ sĖÙflē ĖÙĕĥÙĚġ 

¢ëÙĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

zÀæÙ ĆēÙĖÀġíĆĀˋ ĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ WÙÙēíĀç ġëÙ ÎĥĖĖÙĀġ ĚġÀġÙ 

zĆúĥġíĆĀ ²ÙĖíæĴ ġĖÀĀĚíġíĆĀ ĖÙĕĥÙĚġ ĚÙĀġ æĖĆÿ ÿÀĚġÙĖ ÓÙıíÎÙ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʶʷ˩ 

ʼ ʁ  ̫ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊµÀíġíĀç æĆĖ ÿÀĚġÙĖ ÓÙıíÎÙ æĆĖ zÀæÙflē ĖÙĕĥÙĚġ 

-ÀĥĚÙ sĖĆÎÙĚĚ ÓÀġÀ Ćĥġēĥġ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÿÀĀÀçÙĖ ÎĆĀæíçĥĖÀġíĆĀ íĚ íĀıÀúíÓ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

fēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ WÙÙēíĀç ġëÙ ÎĥĖĖÙĀġ ĚġÀġÙ 

zĆúĥġíĆĀ ²ÙĖíæĴ ġĖÀĀĚíġíĆĀ ĖÙĕĥÙĚġĚÙĀġ æĖĆÿ ÿÀĚġÙĖ ÓÙıíÎÙ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʶʸ˩ 

ʼ ʁ  y 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊMĀıÀúíÓ ēĖĆÎÙĚĚ ÓÀġÀ íĀēĥġ ÿÀēēíĀç 

-ÀĥĚÙ ¢ĳs2f íĚ ÎĆĀæíçĥĖÙÓ Ĳíġë ĀĆĀÿlÀēēÀÌúÙ ĆÌöÙÎġĚ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

zÀæÙ ĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ sĖÙlĆēÙĖÀġíĆĀ 

zĆúĥġíĆĀ vÙÎĆĀæíçĥĖÙ ġëÙ ¢ĳs2f ÿÀēēíĀç ĆÌöÙÎġ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʶʹ˩ 

ʼ ʁ  ́ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊMĀıÀúíÓ ēĖĆÎÙĚĚ ÓÀġÀ Ćĥġēĥġ ÿÀēēíĀç 

-ÀĥĚÙ vĳs2f íĚ ÎĆĀæíçĥĖÙÓ Ĳíġë ĀĆĀÿlÀēēÀÌúÙ ĆÌöÙÎġĚ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙÓÙġÙÎġÙÓ 

zÀæÙ ĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ sĖÙlĆēÙĖÀġíĆĀ 

zĆúĥġíĆĀ vÙÎĆĀæíçĥĖÙ ġëÙ vĳs2f ÿÀēēíĀç ĆÌöÙÎġ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʶʼ˩ 

ʼ ʁ  ̓ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊzĴĀÎ ÿĆÓÙ ĀĆġ ĚĥēēĆĖġÙÓ 

-ÀĥĚÙ zĴĀÎ ÿĆÓÙ íĚ ĀĆġ ĚĥēēĆĖġÙÓ íĀ ġëÙ ÎĥĖĖÙĀġÎĆĀæíçĥĖÀġíĆĀ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

zÀæÙ ĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ sĖÙlĆēÙĖÀġíĆĀ 

zĆúĥġíĆĀ 
ʵː ²ÙĖíæĴ z2ʻ8- ĚĆæġĲÀĖÙ ıÙĖĚíĆĀ 

ʶː ²ÙĖíæĴ ¶_Z ıÙĖĚíĆĀ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʶÌ˩ 

ʼ ʁ Ì 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊMĀıÀúíÓ íĀēĥġĚ ÀĀÓ ĆĥġēĥġĚ 

-ÀĥĚÙ `Ć vĳs2f ÀĀÓ ¢ĳs2f ĥēÓÀġÙĚ æĆĖ ÿĆĖÙ ġëÀĀ ʵ ĚÙÎĆĀÓ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú 8z_ ĚġÀġĥĚ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ 
¢ëÙ ÎĥĖĖÙĀġ ĚġÀġÙ íĚ ÿÀíĀġÀíĀÙÓ ÌÙúĆĲ ġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀˋ ÀĀÓ ġëÙ

ĆēÙĖÀġíĆĀ ĚġÀġÙ íĚ ĚĲíġÎëÙÓ ġĆġëÙ ĚÀæÙ ĆēÙĖÀġíĆĀ ĚġÀġÙ 

zĆúĥġíĆĀ 
ʵː ²ÙĖíæĴ íæ ÎĥĖĖÙĀġ vĳs2f ÀĀÓ ¢ĳs2f ÀĖÙ íĀıÀúíÓ 

ʶː ²ÙĖíæĴ ÿÀĚġÙĖ ÓÙıíÎÙ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ĚÙġġíĀçĚ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʶÎ˩ 

ʼ ʁ Î 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊEÀġÀú ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÙĖĖĆĖ 

-ÀĥĚÙ 2- ĲÀġÎëÓĆç ġíÿÙĖġíÿÙĆĥġ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

zÀæÙ ĆēÙĖÀġíĆĀˋ ĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ zÀæÙ ĆēÙĖÀġíĆĀ 

zĆúĥġíĆĀ 
ʵː ²ÙĖíæĴ íæz2ʻ8-ëÀĖÓĲÀĖÙ íĚ æÀĥúġĴ 

ʶː ²ÙĖíæĴ 2- ĚÙġġíĀç ÀĀÓ ÓÙúÀĴ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʶÓ˩ 

ʼ ʁ Ó 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ`Ć ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÙĖĖĆĖ 

-ÀĥĚÙ zĴĀÎëĖĆĀíĸÀġíĆĀ íĚ íĀıÀúíÓ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

ĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ zÀæÙ ĆēÙĖÀġíĆĀ 

zĆúĥġíĆĀ 
ʵː ²ÙĖíæĴ íæ ˓æÀġÀú ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÙĖĖĆĖ˓ ëÀĚ ĆÎÎĥĖĖÙÓː 

ʶː ²ÙĖíæĴ ÿÀĚġÙĖ ÓÙıíÎÙ ĚĴĀÎëĖĆĀíĸÀġíĆĀĚÙġġíĀçĚ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʶ8˩ 

ʼ ʁ 8 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊzĴĀÎëĖĆĀíĸÀġíĆĀ ÎĴÎúÙ ġíÿÙ íĚ ġĆĆ ĚëĆĖġ 

-ÀĥĚÙ _ÀĚġÙĖ ÓÙıíÎÙ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÎĴÎúÙ ġíÿÙ íĚ ĚÙġ ġĆ úÙĚĚ ġëÀĀ ʵʶʹ

ÿíÎĖĆĚÙÎĆĀÓĚ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

ĆēÙĖÀġíĆĀ 

¢ëÙĖÙĚĥúġ ĚġÀġĥĚ sĖÙlĆēÙĖÀġíĆĀ 

zĆúĥġíĆĀ ²ÙĖíæĴ ÿÀĚġÙĖ ÓÙıíÎÙ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÎĴÎúÙ ġíÿÙ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʷʴ˩ 

ʼ ̫  ɹ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊMĀıÀúíÓ 2íĚġĖíÌĥġÙÓ -úĆÎ÷ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ĚÙġġíĀçĚ 

-ÀĥĚÙ zĴĀÎëĖĆĀíĸÀġíĆĀ ĚÙġġíĀçĚ íĀ ĚĴĀÎ ÿĆÓÙ ÀĖÙĀĆġ ıÀúíÓ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

zÀæÙ ĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ sĖÙlĆēÙĖÀġíĆĀ 

zĆúĥġíĆĀ ²ÙĖíæĴ ÿÀĚġÙĖ ÓÙıíÎÙ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ĚÙġġíĀçĚ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʷʶ˩ 

ʼ ̫  ʁ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ2íĚġĖíÌĥġíĆĀ -úĆÎ÷ ēëÀĚÙúlĆÎ÷ÙÓúĆĆē æÀíúĥĖÙ 

-ÀĥĚÙ 2íĚġĖíÌĥġíĆĀ -úĆÎ÷ ēëÀĚÙúlĆÎ÷ÙÓ úĆĆē ĚÙġġíĀç íĚ íĀıÀúíÓ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

zÀæÙ ĆēÙĖÀġíĆĀˋ ĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ zÀæÙ ĆēÙĖÀġíĆĀ 

zĆúĥġíĆĀ 
²ÙĖíæĴ ÿÀĚġÙĖ ÓÙıíÎÙ 2íĚġĖíÌĥġíĆĀ -úĆÎ÷ ĚÙġġíĀçĚ ÀĀÓ ĀÙġĲĆĖ÷

ġĖÀĀĚÿíĚĚíĆĀ ÓÙúÀĴ 

 

  



 

292 
 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ

À 
2íĚēúÀĴˊ8˨Ė̓ ʷʹ˩ 

ʼ ̫  ́ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ2íĚġĖíÌĥġíĆĀ -úĆÎ÷ ÎĴÎúÙ ġíÿÙ íĚ íĀıÀúíÓ 

-ÀĥĚÙ zÙġ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÎĴÎúÙ ġíÿÙ íĚ ĀĆġ ēĖĆēĆĖġíĆĀÀú ġĆ ÓĖíıÙ ēĆĚíġíĆĀ úĆĆē 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

zÀæÙ ĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ sĖÙlĆēÙĖÀġíĆĀ 

zĆúĥġíĆĀ vÙæÙĖ ġĆ ĥĚÙĖ ÿÀĀĥÀú ġĆ ĚÙġ À ĖÙÀĚĆĀÀÌúÙ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÎĴÎúÙ ġíÿÙː 

 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʷʺ˩ 

ʼ ̫  ̋ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊMĀıÀúíÓ 2íĚġĖíÌĥġíĆĀ -úĆÎ÷ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÎĴÎúÙ ġíÿÙ 

-ÀĥĚÙ ¢ëÙ ĚĴĀÎëĖĆĀíĸÀġíĆĀ ÎĴÎúÙ ġíÿÙ ĚÙġġíĀç íĚ ĀĆġ ÀĚ ġëÙ æĆúúĆĲíĀç 

ʵ ʵʶʹĥĚ ʶʶʹʴĥĚ ʷʹʴʴĥĚ 

ʸ ʻʹʴĥĚ ʹʵʴʴʴĥĚ ʺʶʴʴʴĥĚ 

ʻ ʸʴʴʴĥĚ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

zÀæÙ ĆēÙĖÀġíĆĀ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ sĖÙlĆēÙĖÀġíĆĀ 

zĆúĥġíĆĀ ²ÙĖíæĴ ÿÀĚġÙĖ ÓÙıíÎÙĚĴĀÎëĖĆĀíĸÀġíĆĀ ÎĴÎúÙ ġíÿÙ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʹʴ˩ 

ʼ ́  ɹ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ88svf_ íĚ íĀÀÎÎÙĚĚíÌúÙ 

-ÀĥĚÙ 8ġëÙĖ- ¢ ĚúÀıÙ ÎĆĀġĖĆúúÙĖ æÀíúÙÓ ġĆ ÀÎÎÙĚĚ 88svf_ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú 8z_ ĚġÀġĥĚ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ WÙÙēíĀçġëÙ ÎĥĖĖÙĀġ ĚġÀġÙ 

zĆúĥġíĆĀ 
ʵː ²ÙĖíæĴ íæz2ʻ8-ëÀĖÓĲÀĖÙ íĚ æÀĥúġĴ 

ʶː ²ÙĖíæĴ íæ ÿÀĚġÙĖ ÓÙıíÎÙ ĖÙúÙÀĚÙÓ ÀÎÎÙĚĚ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʹʵ˩ 

ʼ ́  ɻ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ88svf_ ÙĖĖĆĖ 

-ÀĥĚÙ 88svf_ ĆēÙĖÀġíĆĀ Ćæ 8ġëÙĖ- ¢ ĚúÀıÙ ÎĆĀġĖĆúúÙĖ æÀíúÙÓ 

¢ëÙĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú 8z_ ĚġÀġĥĚ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ WÙÙēíĀç ġëÙ ÎĥĖĖÙĀġ ĚġÀġÙ 

zĆúĥġíĆĀ ²ÙĖíæĴ íæ ÿÀĚġÙĖ ÓÙıíÎÙ ĖÙúÙÀĚÙÓ ÀÎÎÙĚĚ 
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8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʹʶ˩ 

ʼ ́  ʁ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊKÀĖÓĲÀĖÙ íĚ ĀĆġ ĖÙÀÓĴ 

-ÀĥĚÙ 2ÀġÀÎĆÿÿĥĀíÎÀġíĆĀ úĆĚġ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú 8z_ ĚġÀġĥĚ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ WÙÙēíĀç ġëÙ ÎĥĖĖÙĀġ ĚġÀġÙ 

zĆúĥġíĆĀ ²ÙĖíæĴ íæz2ʻ8-ëÀĖÓĲÀĖÙ íĚ æÀĥúġĴ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʺʴ˩ 

ʼ ̋  ɹ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ8ġëÙĖ- ¢ æĖÀÿÙ úĆĚġ ēÙĖĥĀíġ ġíÿÙ ÙĳÎÙÙÓĚ úíÿíġ 

-ÀĥĚÙ 8ġëÙĖ- ¢ æĖÀÿÙ úĆĚġ ēÙĖ ĥĀíġ ġíÿÙ ÙĳÎÙÙÓĚ ġëÙ ĚÙġġíĀç íĀ ʶʺʷʹˡɹ ʴë 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú ĚġÀġĥĚ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ WÙÙēíĀç ġëÙ ÓÙġÙÎġíĆĀ ĚġÀġÙ 

zĆúĥġíĆĀ -ëÀĀçÙ ġĆ ĀÙġĲĆĖ÷ ÎÀÌúÙ Ĳíġë ëíçëÙĖ ÌÀĀÓĲíÓġë ˖vÙēúÀÎÙ ÓĖíıÙĖ 

 

8ĖĖĆĖ
ÎĆÓÙ 

_ÀíĀ zĥÌ 2íĚēúÀĴˊ8˨Ė̓ ʻʴ˩ 

ʼ ̒  ɹ 8ĖĖĆĖ ÓÙĚÎĖíēġíĆĀˊ2ĖíıÙĖ ÎÀĀġ˫ ÌÙ ÙĀÀÌúÙÓ ĥĀÓÙĖ ÎĥĖĖÙĀġ ÎĆĀġĖĆú ÿĆÓÙ 

-ÀĥĚÙ 8ĀÀÌúÙ ÓĖíıÙĖ ĥĀÓÙĖ ĥĀĚĥēēĆĖġÙÓ ÿĆÓÙ 

¢ëÙ ĚġÀġĥĚ Ćæ ġëÙ

ÙĖĖĆĖ ÎÀĀ ÌÙ ÓÙġÙÎġÙÓ 

úú ĚġÀġĥĚ 

¢ëÙ ĖÙĚĥúġ ĚġÀġĥĚ _ÀíĀġÀíĀĚġÀġĥĚ 

zĆúĥġíĆĀ zĲíġÎë ġĆ ġëÙ ÎĆĖĖÙÎġ ÎĆĀġĖĆú ÿĆÓÙ 

 

 

 


