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Revision Notes 
=

a~íÉW= açÅìãÉåíW= kçíÉëW=

MNKMRKNT= oÉîáëáçå=NKMM= `êÉ~íÉÇ=

MNKMRKPM= oÉîáëáçå=NKMN= bÇáíÉÇ=Äó=ejp=

Preface 
qÜÉ=Ç~í~=~åÇ=áääìëíê~íáçåë=ÑçìåÇ=áå=íÜáë=ÇçÅìãÉåí=~êÉ=åçí=ÄáåÇáåÖK=tÉ=êÉëÉêîÉ=íÜÉ=êáÖÜí=íç=ãçÇáÑó=çìê=éêçÇìÅíë=áå=äáåÉ=
ïáíÜ=çìê=éçäáÅó=çÑ=Åçåíáåìçìë=éêçÇìÅí=ÇÉîÉäçéãÉåíK=qÜÉ=áåÑçêã~íáçå=áå=íÜáë=ã~åì~ä=áë=ëìÄàÉÅí=íç=ÅÜ~åÖÉ=ïáíÜçìí=åçíáÅÉ=
~åÇ=ëÜçìäÇ=åçí=ÄÉ=ÅçåëáÇÉêÉÇ=~ë=~=ÅçããáíãÉåí=Äó=ejp=fkarpqof^i=kbqtlohp=^_K= =

ejp=fkarpqof^i=kbqtlohp=^_=~ëëìãÉë=åç=êÉëéçåëáÄáäáíó=Ñçê=~åó=Éêêçêë=íÜ~í=ã~ó=~ééÉ~ê=áå=íÜáë=ÇçÅìãÉåíK=

=

qÜÉ=éêçÇìÅí=~åÇ=íÉÅÜåçäçÖó=ÇÉëÅêáÄÉÇ=áå=íÜáë=ÇçÅìãÉåí=áë=é~íÉåí=éÉåÇáåÖ=áå=íÜÉ=ÑçääçïáåÖ=ÅçìåíêáÉëW=

rp^I=`~å~Ç~I=g~é~åI=_ÉäÖáìãI=aÉåã~êâI=cáåä~åÇI=cê~åÅÉI=dêÉÉÅÉI=fêÉä~åÇI=fí~äóI=iìñÉãÄìêÖI=jçå~ÅçI=kÉíÜÉêä~åÇëI=
mçêíìÖ~äI=pïáíòÉêä~åÇI=iáÉÅÜíÉåëíÉáåI=pé~áåI=råáíÉÇ=háåÖÇçãI=pïÉÇÉåI=dÉêã~åó=~åÇ=^ìëíêá~K=

=

^kv_rp=áë=~=êÉÖáëíÉêÉÇ=íê~ÇÉã~êâ=çÑ=ejp=fkarpqof^i=kbqtlohp=^_K=

^ää=çíÜÉê=íê~ÇÉã~êâë=~êÉ=íÜÉ=éêçéÉêíó=çÑ=íÜÉáê=êÉëéÉÅíáîÉ=ÜçäÇÉêëK=

=
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=

açÅìãÉåí= ^ìíÜçê=
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1. Applicable inverters 
=

fíÉã= aÉëÅêáéíáçå=

fåîÉêíÉê=íóéÉ= csoJbNNp=E^cJPMMbNNF=

`çãé~íáÄäÉ=fåîÉêíÉê=

jçÇÉä=åìãÄÉê=

Edb=cìàá=îÉêëáçåF=

qÜÉ=ä~ëí=íïç=ÇáÖáíë=çÑ=íÜÉ=ãçÇÉä=åìãÄÉê=ëÜçìäÇ=ÄÉ=^N=çê=ä~íÉê=

bñ~ãéäÉW=ShbNNOPuN^N=

olj=îÉêëáçå=
åìãÄÉê=

= bkI=g~é~åÉëÉ=ëí~åÇ~êÇI= =

gbI=~åÇ=db=cìàá=îÉêëáçå=

MMOQ=～= MVVV=

Efí=áë=áãéçëëáÄäÉ=íç=ìëÉ=îÉêëáçå=éêáçê=
íç=MMOQ=áåîÉêíÉêKF=

NOTE:=
qÜáë=éêçÇìÅí=Å~å=çåäó=ÄÉ=ìëÉÇ=Ñçê=fåîÉêíÉêë=ïáíÜ=olj=îÉêëáçå=åìãÄÉêë=ëÜçïå=~ÄçîÉK=

=

`ÜÉÅâ=íÜÉ=olj=åìãÄÉê=çÑ=óçìê=fåîÉêíÉê=~ë=Ñçääçïë=ìëáåÖ=íÜÉ=áåîÉêíÉê=âÉóé~ÇK= =

~K=`ÜÉÅâ=íÜÉ=aáÖáí~ä=Çáëéä~óK=

ÄK=mêÉëë=íÜÉ=xmodz=âÉó=çÑ=íÜÉ=fåîÉêíÉê=çåÅÉK=

ÅK=pÉäÉÅí=íÜÉ=?eQQ?=ïáíÜ=∧I∨âÉó=~åÇ=éêÉëë=íÜÉ=xcrk`La^q^z=âÉóK=

=

qÜÉ=ã~áåíÉå~åÅÉ=~åÇ=áåëéÉÅíáçå=áíÉãë=~êÉ=ëáãáä~ê=íç=íÜÉ=fåîÉêíÉê=ìåáíI=Ñçê=ÇÉí~áä=êÉÑÉê=íç=íÜÉ=fåîÉêíÉê=fåëíêìÅíáçå=
j~åì~äK
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2. Receiving Inspection 
=

`çåÑáêã=íÜÉ=ÑçääçïáåÖ=áíÉãë=ìéçå=~=êÉÅÉáéíK= =

=

= NF= = qÜÉ=ãçÇÉä=åìãÄÉê=ã~íÅÜÉë=óçìê=éìêÅÜ~ëÉ=çêÇÉê\=

= `ÜÉÅâ=íÜÉ=ãçÇÉä=åìãÄÉê=éêáåíÉÇ=çå=íÜÉ=ÅáêÅìáí=Äç~êÇK= =

=

 
Model :    OPC - E11S - COP 

OPTION TYPE
COP ->  CANopen INTERFACE OPTION 

INVERTER TYPE
E11S ->  FVR-E11S SERIES

 
Model :    OPC E11S  COP  U

OPTION TYPE
COP ->  CANopen INTERFACE OPTION 

INVERTER TYPE
E11S ->  AF-300 E11 SERIES

for GE Fuji

        Hereinafter, OPC-E11S-COP is used representing OPC-E11S-COP and OPCE11SCOPU.=

OF= = fåëéÉÅíáçå=Ñçê=Ç~ã~ÖÉ=ÇìêáåÖ=íê~åëéçêí~íáçåK=oÉéçêí=Ç~ã~ÖÉ=íç=íê~åëéçêí~íáçå=Å~êêáÉêK=

=
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3. Installation 

3.1 Installation Method 

=

mäÉ~ëÉ=Ñçääçï=íÜÉ=áåëí~ää~íáçå=éêçÅÉÇìêÉ=ÇÉëÅêáÄÉÇ=~ë=ÑçääçïëK=mäÉ~ëÉ=áåëí~ää=çê=ÇÉí~ÅÜ=íÜÉ=çéíáçå=~ÑíÉê=íìêåáåÖ=çÑÑ=íÜÉ=
áåéìí=éçïÉê=ëìééäó=çÑ=íÜÉ=áåîÉêíÉê=~åÇ=ÅçåÑáêãáåÖ=íÜ~í=íÜÉ=ÅÜ~êÖÉ=ä~ãé=E`e^odb=çê=`odF=Ü~ë=ÖçåÉ=çìíK= =

=

=

a=

a=Keypad=

Inverter unit

b

b=Option unit

Inverter unit=

=

Step2 to 3 

Step1=

Step1 =

=

=

iççëÉå=íÜÉ=âÉóé~Ç=é~åÉä=ãçìåíáåÖ=ëÅêÉïë=EjPF=~í=~=~åÇ=ÇÉí~ÅÜ=íÜÉ=âÉóé~Ç=é~åÉäK= =

fÑ=íÜÉ=âÉóé~Ç=é~åÉä=áë=Ü~åÇäÉÇ=~ÄêìéíäóI=íÜÉ=ÅçååÉÅíçê=ïáää=ÄÉ=ÄêçâÉåK=

Step2==

fåëÉêí=íÜÉ=çéíáçå=ìåáí=áå=íÜÉ=áåîÉêíÉê=ìåáí=~åÇ=ëÉÅìêÉ=íÜÉ=çéíáçå=ìåáí=ïáíÜ=íïç=ëÅêÉïë=EjPF=~í=ÄK=

Step3= =

`çååÉÅí=íÜÉ=ÉñíÉêå~ä=éçïÉê=ëìééäó=Å~ÄäÉë=çÑ=HOQs±NMB=~åÇ=íÜÉ=ÖêçìåÇ=Å~ÄäÉ=íç=íÉêãáå~ä=çÑ=íÜÉ=çéíáçå=ìåáíK=

“bÒ=ãÉ~åë=íÜÉ=b~êíÜK=

=
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3.2 Installation Checklist 

^ÑíÉê=áåëí~ää~íáçå=~åÇ=ïáêáåÖI=ÅÜÉÅâ=íÜÉ=ÑçääçïáåÖ=áíÉãëK=

xNz=qÜÉ=ïáêáåÖ=áë=ÅçêêÉÅíK=

xOz=kç=äççëÉ=ïáêÉë=çê=ëÅêÉïë=êÉã~áå=áåëáÇÉ=íÜÉ=fåîÉêíÉêK=

xPz=qÜÉ=ëÅêÉïë=~åÇ=íÉêãáå~äë=~êÉ=~ää=íáÖÜíK=

xQz=qÜÉêÉ=~êÉ=åç=äççëÉ=íÜêÉ~Çë=çÑ=ïáêÉë=~í=íÉêãáå~äë=íÜ~í=ã~ó=Åçåí~Åí=çíÜÉê=íÉêãáå~äëK=

xRz=aç=åçí=ÅÜ~åÖÉ=gmQ=çå=íÜÉ=ÅçåîÉêëáçåJÄç~êÇ>=

xSz=lm`JbNNpJ`lm=Å~ååçí=ÄÉ=ìëÉÇ=íçÖÉíÜÉê=ïáíÜ=íÜÉ=fåîÉêíÉê=âÉóé~ÇK=qÜÉêÉÑçêÉI=éäÉ~ëÉ=ëÉí=íÜÉ=
ÑçääçïáåÖ=ÑìåÅíáçåë=ïáíÜ=íÜÉ=fåîÉêíÉê=âÉóé~Ç=ÄÉÑçêÉ=ìëáåÖ=lm`JbNNpJ`lmK=

fåîÉêíÉê=é~ê~ãÉíÉêë=ëìÅÜ=~ë=ePMI=bNRI=çOTI=çOUI=çPN=íç=çPUI=~êÉ=ëÉí=ÅçêêÉÅíäóK=E=ePMW=iáåâ=
^ÅíáîÉLfå~ÅíáîÉI= = bNRWÉÑÑÉÅí=íç=nìáÅâ= = ëíçéI=çOT=~åÇ=çOUW=Ñçê=o^pI=çPN=íç=çPUW= = a~í~=j^m=
fLl=ÅçåÑáÖìê~íáçåK=

xTz=mäÉ~ëÉ=í~âÉ=ÉäÉÅíêçëí~íáÅ=ãÉ~ëìêÉë=~í=Ü~åÇäáåÖ=ÄÉÅ~ìëÉ=íÜáë=fåîÉêíÉê=áë=ëÉåëáíáîÉ=íç=íÜÉ=ÉäÉÅíêçëí~íáÅ=
ÇáëÅÜ~êÖÉK=

= = xUz=mäÉ~ëÉ=ÅçååÉÅí=~å=ÉñíÉêå~ä=éçïÉê=ëìééäó=çÑ=HOQs±NMB=íç=íÉêãáå~ä=EOQIMsF=çÑ=íÜÉ=lm`JbNNpJ
`lmK  “bÒ=ãÉ~åë=íÜÉ=b~êíÜK=

=

=

=
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4. CANopen option card OPC-E11S-COP 
qÜÉ=lm`JbNNpJ`lm=çéíáçå=Å~êÇ=ÖáîÉë=~å=áåëí~åí=ÅçååÉÅíáçå=ÄÉíïÉÉå=cìàá=bNNp=ÇêáîÉë=~åÇ=`^kçéÉåK=qÜÉ=çéíáçå=
Äç~êÇ=ïáää=éÉêÑçêã=~ë=~å=áåíÉÖê~íÉÇ=é~êí=çÑ=íÜÉ=bNNp=ÇêáîÉ=~åÇ=ÖáîÉë=íÜÉ=ìëÉê=~ÅÅÉëë=íç=~ää=êÉäÉî~åí=é~ê~ãÉíÉêëI=~ë=ïÉää=~ë=
ÅçåíêçäJLëí~íìë=ëáÖå~äë=åÉÉÇÉÇ=íç=Åçåíêçä=íÜÉ=ÇêáîÉ= =

qÜÉ=lm`JbNNpJ`lm=çéíáçå=Å~êÇ=ÅçããìåáÅ~íÉë=~ÅÅçêÇáåÖ=íç=íÜÉ=`^kçéÉå=apPMN=L=apQMO=ëéÉÅáÑáÅ~íáçåK=qÜáë=
ãÉ~åë=íÜ~í=áí=Å~å=ÅçããìåáÅ~íÉ=ïáíÜ=~ää=`^kçéÉå=åçÇÉë=íÜ~í=Åçãéäó=ïáíÜ=íÜáë=éêçíçÅçäI=Äìí=áí=ÇçÉë=åçí=åÉÅÉëë~êáäó=
ãÉ~å=íÜ~í=~ää=ëÉêîáÅÉë=~î~áä~ÄäÉ=áå=íÜÉëÉ=ëéÉÅáÑáÅ~íáçåë=~êÉ=ëìééçêíÉÇK= =

få=~=Åçåíêçä=ëóëíÉã=íÜÉ=lm`JbNNpJ`lm=çéíáçå=Å~êÇ=ïáää=~Åí=~ë=~=ëä~îÉ=åçÇÉ=íÜ~í=Å~å=ÄÉ=êÉ~Ç=~åÇ=ïêáííÉå=íçI=Ñêçã=
~åçíÜÉê=`^kçéÉå=åçÇÉ=ëìÅÜ=~ë=~=`çåíêçääÉê=çê=eçëí=ÇÉîáÅÉK=qÜÉ=lm`JbNNpJ`lm=ïáää=~Åí=~ë=~=ëä~îÉ=áå=íÜÉ=ëóëíÉã=Äìí=
Å~å=áÑ=ÅçåÑáÖìêÉÇ=íê~åëãáí=Ç~í~=íç=~åçíÜÉê=ëä~îÉK=

=

5. Introduction to CANopen 
`^kçéÉå=áë=ìëÉÇ=Ñçê=áåÇìëíêá~ä=~ìíçã~íáçåI=åçêã~ääó=Ñçê=íÜÉ=Åçåíêçä=çÑ=î~äîÉëI=ëÉåëçêë=~åÇ=fLl=ìåáíëK=

`^kçéÉå=Ü~ë=~å=áåíÉêå~íáçå~ä=ìëÉê=çêÖ~åáë~íáçå=Å~ääÉÇ=`^k=áå=^ìíçã~íáçå=E=`á^=FK=cçê=ÑìêíÜÉê=áåÑçêã~íáçå=êÉÖ~êÇáåÖ=
`^kçéÉå=ã~ííÉêë=åçí=~ëëçÅá~íÉÇ=ïáíÜ=lm`JbNNpJ`lmI=éäÉ~ëÉ=Åçåí~Åí=`á^=çå=ÉJã~áäW=ÜÉ~Çèì~êíÉêë]Å~åJÅá~KÇÉK=

dÉåÉê~ä=`^kçéÉå=áåÑçêã~íáçå=áë=~î~áä~ÄäÉ=çå=íÜÉ=fåíÉêåÉíW=ïïïKÅ~åJÅá~KÇÉ= =

=

5.1 Technical features of CANopen 

• `^kçéÉå=ëéÉÅáÑáÅ=Å~ÄäÉ=E=íïáëíÉÇ=é~áê=F=

• ^ÅÅÉëë=íç=áåíÉääáÖÉåÅÉ=éêÉëÉåí=áå=äçïJäÉîÉä=ÇÉîáÅÉë=

• j~ëíÉêLpä~îÉ=~åÇ=mÉÉêJíçJmÉÉê=Å~é~ÄáäáíáÉë=

• pÉäÉÅí~ÄäÉ=Ä~ìÇê~íÉë=Ñêçã=NMâÄáí=L=ë= = J=NjÄáíLë=

• j~ñ=Çáëí~åÅÉ=RMMMã=

• pìééçêí=Ñçê=ìé=íç=NOT=åçÇÉë=

• kçÇÉ=êÉãçî~ä=ïáíÜçìí=ëÉîÉêáåÖ=íÜÉ=åÉíïçêâ=

• rëÉ=çÑ=ëÉ~äÉÇ=çê=çéÉåJëíóäÉ=ÅçååÉÅíçêë=

• mêçîáëáçåë=Ñçê=íÜÉ=íóéáÅ~ä=êÉèìÉëíLêÉëéçåëÉ=çêáÉåíÉÇ=åÉíïçêâ=ÅçããìåáÅ~íáçåë=

• mêçîáëáçåë=Ñçê=íÜÉ=ÉÑÑáÅáÉåí=ãçîÉãÉåí=çÑ=fLl=Ç~í~=

• cê~ÖãÉåí~íáçå=Ñçê=ãçîáåÖ=ä~êÖÉê=ÄçÇáÉë=çÑ=áåÑçêã~íáçå=

=
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5.2 Bus Topology 

qÜáë=ëÉÅíáçå=Çáëéä~óë=~å=Éñ~ãéäÉ=çÑ=~=Äìë=ëÉíìéK=qÜÉ=Éñ~ãéäÉ=áåÅäìÇÉë=ëÉîÉê~ä=íóéÉë=çÑ=ÇÉîáÅÉë=ëìÅÜ=~ë=ëÉåëçêëI=áåîÉêíÉêë=
~åÇ=fLl=ãçÇìäÉëK=mäÉ~ëÉ=åçíÉ=íÜ~í=íÜáë=áë=àìëí=~å=Éñ~ãéäÉ=ëÉíìé=~åÇ=íÜÉ=ÇÉîáÅÉë=ÅçååÉÅíÉÇ=íç=íÜÉ=åÉíïçêâ=Å~å=ÄÉ=
ÅÜ~åÖÉÇ=çê=ãçêÉ=ÇÉîáÅÉë=Å~å=ÄÉ=~ÇÇÉÇ=~í=~åó=íáãÉK=

 

 
 

Figure 1. Bus topology of CANopen 

=

=
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6. OPC-E11S-COP Overview 
qÜÉëÉ=ëÉÅíáçåë=Åçåí~áå=~ää=åÉÅÉëë~êó=áåÑçêã~íáçå=íç=ëí~êíJìé=~åÇ=ìëÉ=íÜÉ=lm`JbNNpJ`lm=çéíáçå=Å~êÇK=

6.1 Physical interface 

fëçä~íáçåW=qÜÉ=Äìë=ëáÖå~äë=~êÉ=Ö~äî~åáÅ~ääó=áëçä~íÉÇ=Ñêçã=íÜÉ=êÉëí=çÑ=íÜÉ=Å~êÇ=ïáíÜ=~=ãçìåíÉÇ=a`=L=a`=ÅçåîÉêíÉêK=^ë=~=
ëí~åÇ~êÇ=íÜÉ=`^kçéÉå=ãçÇìäÉ=ÇçÉë=åçí=ìëÉ=éçïÉê=ëìééäó=Ñêçã=íÜÉ=ÄìëK= =

_ìë=ÅçååÉÅíáçåW=qÜÉ=lm`JbNNpJ`lm=çéíáçå=Å~êÇ=ÅçååÉÅíë=íç=íÜÉ=`^kçéÉå=åÉíïçêâ=ïáíÜ=~=VJéáå=ã~äÉ=apr_=
ÅçååÉÅíçê=~ë=~=ëí~åÇ~êÇK=cçê=íÜÉ=éáå=ä~óçìíI=êÉÑÉê=íç=íÜÉ=í~ÄäÉ=ÄÉäçïK=pÉîÉê~ä=çíÜÉê=ÅçååÉÅíçêë=~êÉ=~äëç=~î~áä~ÄäÉ=Ñçê=íÜÉ=
`^kçéÉå=ÑáÉäÇÄìë=~åÇ=~êÉ=ÇÉëÅêáÄÉÇ=ÄÉäçïK=E=qÜáë=çéíáçå=êÉÅçããÉåÇë=íç=ìëÉ=~=ëÜáÉäÇ=Å~ÄäÉ=~åÇ=`^k|peiaK=F=

=

=

NM=éçäÉ=ÅçååÉÅíçê=
éáåë=

apr_=
éáåë=

pÅêÉï=íÉêãáå~ä=
éáåë=

páÖå~ä= aÉëÅêáéíáçå=

N= R= P= `^k|peia= léíáçå~ä=`^k=pÜáÉäÇ=

O= N= = J= oÉëÉêîÉÇ=

P= O= O= `^k|i= `^k|i=Äìë=äáåÉ=EÇçãáå~åí=äçïF=

Q= P= N= `^k|dka= `^k=dêçìåÇ=

R= T= Q= `^k|e= `^k|e=Äìë=äáåÉ=E=Ççãáå~åí=ÜáÖÜ=F=

S= S= = dka= léíáçå~ä=dêçìåÇ=

T= Q= = J= oÉëÉêîÉÇ=

U= V= R= `^k|sH= léíáçå~ä=`^k=ÉñíÉêå~ä=éçïÉê=ëìééäó=

V= U= = J= oÉëÉêîÉÇ=

NM= R= P= `^k|peia= léíáçå~ä=`^k=pÜáÉäÇ=

=

=
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6.2 Configuration 

6.2.1 Baudrate 

qÜÉ=Ä~ìÇê~íÉ=áë=ÅçåÑáÖìêÉÇ=ïáíÜ=çåÉ=ÇÉÅáã~ä=êçí~êó=ëïáíÅÜK=qÜÉ=Ä~ìÇê~íÉ=ëïáíÅÜ=áë=íÜÉ=êáÖÜíãçëí=ëïáíÅÜ=çÑ=íÜÉ=íÜêÉÉ=
ëïáíÅÜÉë=ãçìåíÉÇ=çå=íÜÉ=Å~êÇK=pÉÉ=í~ÄäÉ=ÄÉäçï=Ñçê=ëìééçêíÉÇ=Ä~ìÇê~íÉëK=

=

pïáíÅÜ=ëÉííáåÖ= _~ìÇê~íÉ=

M= kçí=^î~áä~ÄäÉ=

N= NM=âÄáí=L=ë=

O= OM=âÄáí=L=ë=

P= RM=âÄáí=L=ë=

Q= NOR=âÄáí=L=ë=

R= ORM=âÄáí=L=ë=

S= RMM=âÄáí=L=ë=

T= UMM=âÄáí=L=ë=

U= N=jÄáí=L=ë=

V= kçí=~î~áä~ÄäÉ=

=

mib^pb=klqbW=qÜÉ=Ä~ìÇê~íÉ=Å~ååçí=ÄÉ=ÅÜ~åÖÉÇ=ÇìêáåÖ=çéÉê~íáçåK=

=

6.2.2 Termination 

`^kçéÉå=ìëÉë=ëí~åÇ~êÇ=`^k=íÉêãáå~íáçå=çå=íÜÉ=Ñáêëí=~åÇ=ä~ëí=åçÇÉ=çå=íÜÉ=åÉíïçêâK=qÜÉ=íÉêãáå~íáçå=êÉëáëíçê=ëÜçìäÇ=
ÄÉ=NOM=çÜã=~åÇ=ÅçååÉÅíÉÇ=ÄÉíïÉÉå=`^k|e=~åÇ=`^k|i=çå=íÜÉ=ÄìëK=kçíÉ=íÜ~í=íÜÉ=íÉêãáå~íáçå=áë=çåäó=ìëÉÇ=ïÜÉå=íÜÉ=
lm`JbNNpJ`lm=ãçÇìäÉ=áë=íÜÉ=Ñáêëí=çê=ä~ëí=åçÇÉ=çå=íÜÉ=ÄìëK=

=

6.2.3 Node Address 

qÜÉ=åÉíïçêâ=åçÇÉ=~ÇÇêÉëë=áë=ëÉí=ïáíÜ=íïç=êçí~êó=ëïáíÅÜÉë=çå=íÜÉ=çéíáçå=Äç~êÇ=E=^aaobpp|efde=~åÇ=
^aaobpp|ilt=FK= = mçëëáÄäÉ=åçÇÉ=~ÇÇêÉëëÉë=~êÉ=ÄÉíïÉÉå=N=J=VV=áå=ÇÉÅáã~ä=Ñçêã~íK=iççâáåÖ=~í=íÜÉ=Ñêçåí=çÑ=íÜÉ=
ãçÇìäÉI=íÜÉ=ãáÇÇäÉ=ëïáíÅÜ=áë=ìëÉÇ=Ñçê=íÜÉ=íÉå=ëÉííáåÖ=~åÇ=íÜÉ=äÉÑíãçëí=ëïáíÅÜ=áë=ìëÉÇ=Ñçê=íÜÉ=ëÉííáåÖ=çÑ=íÜÉ=áåíÉÖÉêëK=

qÜÉ=~ÇÇêÉëë=áë=Å~äÅìä~íÉÇ=áå=íÜÉ=ÑçääçïáåÖ=ï~ó=

^ÇÇêÉëë=Z=E=jáÇÇäÉ=pïáíÅÜ=pÉííáåÖ= = ñ=NM=F=H=E=iÉÑíãçëí=pïáíÅÜ=pÉííáåÖ= = ñ=N=F=

=

mib^pb=klqbW=qÜÉ=åçÇÉ=~ÇÇêÉëë=Å~ååçí=ÄÉ=ÅÜ~åÖÉÇ=ÇìêáåÖ=çéÉê~íáçåK=

=

6.2.4 EDS File 

qÜáë=ÑáäÉ=áë=ìëÉÇ=Ñçê=ÅçåÑáÖìêáåÖ=ìé=íÜÉ=åÉíïçêâK=qÜÉ=bap=ÑáäÉ=Å~å=ÄÉ=ÇÉäáîÉêÉÇ=Ñêçã=cìàá=çê=Ççïåäç~ÇÉÇ=Ñêçã=íÜÉ=cìàá=
ëéÉÅáÑáÅ=é~êí=çÑ=íÜÉ=ejp=cáÉäÇÄìë=póëíÉãë=ïÉÄëáíÉ=ïïïK~åóÄìëKÅçãK=cçê=íÜáë=Ççïåäç~Ç=~=cìàá=ëéÉÅáÑáÅ=é~ëëïçêÇ=ïáää=
ÄÉ=áëëìÉÇK=
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6.2.5 Changeover of communications 

få=çêÇÉê=íç=Éå~ÄäÉ=íÜÉ=áåîÉêíÉê=Åçåíêçä=íÜêçìÖÜ=íÜÉ=ÅçããìåáÅ~íáçå=EÄó=Åçãã~åÇ=Ç~í~=~åÇ=çéÉê~íáçå=Ç~í~FI=íÜÉ=
áåîÉêíÉê=ÑìåÅíáçå=ÅçÇÉ=?ePMW=pÉêá~ä=äáåâ=EcìåÅíáçå=ëÉäÉÅíáçåFÒ=ëÜçìäÇ=ÄÉ=ÅçåÑáÖìêÉÇ=Ñçê=~=î~äìÉ=çÑ=NJPK=qÜÉ=êÉ~ÇáåÖ=
~åÇ=ïêáíáåÖ=çÑ=ÑìåÅíáçå=Ç~í~=~åÇ=ÑìåÅíáçåë=~êÉ=éçëëáÄäÉ=~í=~åó=íáãÉ=êÉÖ~êÇäÉëë=çÑ=íÜÉ=ëÉííáåÖ=çÑ=cìåÅíáçå=ÅçÇÉ=ePMK=

Frequency
setting

C hangeover s igna l o f
com m unica tion  va lid /inva lid

E01 - E09: M ulti-function term inals  setting

Frequency
com m and

Forward
com m and

Frequency
com m and

Frequency
com m and

Forward
com m and

H ost

C hangeover o f
com m unica tion

va lid /inva lid

Inva lid

Va lidForward
com m and

Sw itch ing c ircu it o f
com m unication

valid /inva lid

H 30: Seria l lin lk

Inva lid

 Va lidC om m unica tion

SW 2

SW 1

Forward
com m and

=

6.2.5.1 Changeover method for communication control  

qÜÉ=ÅÜ~åÖÉçîÉê=çÑ=íÜÉ=ÅçããìåáÅ~íáçå=Åçåíêçä=Å~å=ÄÉ=éÉêÑçêãÉÇ=Äó=íÜÉ=ãìäíáJÑìåÅíáçå=Åçãã~åÇ=íÉêãáå~äë=EíÉêãáå~äë=
uNJuRF=çå=íÜÉ=áåîÉêíÉêK=eçïÉîÉêI=áí=áë=åÉÅÉëë~êó=íç=ÅçåÑáÖìêÉ=íÜÉ=áåîÉêíÉêÛë=ãìäíáJÑìåÅíáçå=Åçãã~åÇ=áåéìí=íÉêãáå~äë=
EbMN=Ó=bMRW=uNÓuR=íÉêãáå~äë=ÑìåÅíáçåF=íç=íÜÉ=äáåâ=çéÉê~íáçå=ëÉäÉÅíáçå=Ea~í~=NUFK=fÑ=íÜÉ=ãìäíáJÑìåÅíáçå=Åçãã~åÇ=
íÉêãáå~äë=Ü~îÉ=åçí=ÄÉÉå=ëÉí=íç=íÜÉ=äáåâ=çéÉê~íáçå=ëÉäÉÅíáçåI=íÜÉ=ÅçããìåáÅ~íáçå=ÄÉÅçãÉë=î~äáÇ=~ìíçã~íáÅ~ääóK=

=

fåéìí=íÉêãáå~äë= pí~íÉ=

lcc= `çããìåáÅ~íáçå=áåî~äáÇ=ãçÇÉ=

lk= `çããìåáÅ~íáçå=î~äáÇ=ãçÇÉ=EePM=ëÉííáåÖF=
 
Note: 
NF=páåÅÉ=~ää=ãÉãçêáÉë=~êÉ=áåáíá~äáòÉÇ=~í=ëïáíÅÜáåÖ=éçïÉê=ëìééäó=çåI=íÜÉ=Åçãã~åÇ=Ç~í~=~åÇ=çéÉê~íáçå=Ç~í~=

ãìëí=ÄÉ=ïêáíÉ=~Ö~áå=Ñêçã=íÜÉ=ìéëíêÉ~ã=ìåáíëK=
OF=bîÉå=ïÜÉå=íÜÉ=ÅçããìåáÅ~íáçå=áë=áåî~äáÇI=íÜÉ=ïêáíáåÖ=çÑ=Åçãã~åÇ=Ç~í~=~åÇ=çéÉê~íáçå=Ç~í~=áë=î~äáÇI=Äìí=áí=

áë=åçí=êÉÑäÉÅíÉÇ=Äó=ptN=√=ptOK=qÜÉ=ÅÜ~åÖÉçîÉê=ïáíÜçìí=ëÜçÅâ=áë=éçëëáÄäÉ=Äó=íÜÉ=ï~ó=íÜÉ=Ç~í~=áë=ëÉí=éêáçê=
íç=íÜÉ=íê~åëáíáçåK= =

=
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6.2.5.2 Link function configuration (operation selection) 

qÜÉ=ëÉííáåÖ=Eî~äáÇLáåî~äáÇF=Ñçê=Åçãã~åÇ=Ç~í~=~åÇ=çéÉê~íáçå=Ç~í~=ÇìêáåÖ=íÜÉ=ÅçããìåáÅ~íáçå=î~äáÇ=éÉêáçÇ=áë=éçëëáÄäÉ=
áåÇáîáÇì~ääó=Äó=íÜÉ=ëÉííáåÖ=çÑ=?=ePMW=pÉêá~ä=äáåâ=EcìåÅíáçå=ëÉäÉÅíáçåF?K=E_ó=ã~âáåÖ=íÜÉ=ÅçããìåáÅ~íáçå=~äï~óë=î~äáÇ=
ïáíÜçìí=ëÉííáåÖ=~í=íÜÉ=ãìäíáJÑìåÅíáçå=íÉêãáå~äëI=ÅÜ~åÖÉçîÉê=Ñçê=íÜÉ=ePM=Ç~í~=î~äáÇLáåî~äáÇ=Å~å=ÅÜ~åÖÉ=çîÉê=íÜÉ=
ÅçããìåáÅ~íáçå=î~äáÇLáåî~äáÇI=ëáãáä~ê=íç=íÜÉ=ÅÜ~åÖÉçîÉê=ïáíÜ=ãìäíáJÑìåÅíáçå=Åçãã~åÇ=íÉêãáå~äëKF=

 

iáåâ=ÑìåÅíáçå=ePM= aìêáåÖ=ÅçããìåáÅ~íáçå=áë=î~äáÇ= aìêáåÖ=ÅçããìåáÅ~íáçå=áë=áåî~äáÇ=

= ptN=E`çãã~åÇ=Ç~í~F= ptO=EléÉê~íáçå=Ç~í~F= ptNI=ptO=

M= fåî~äáÇ= fåî~äáÇ=

N= s~äáÇ= fåî~äáÇ=

O= fåî~äáÇ= s~äáÇ=

P= s~äáÇ= s~äáÇ=

=

fåî~äáÇ=

=

=

=

6.2.6 Fast Stop 

qÜÉ=lm`JbNNpJ`lm=çéíáçå=Äç~êÇ=áåÅäìÇÉë=~=ÑìåÅíáçå=Ñçê=èìáÅâ=ëíçé=~Åíáçå=ïÜÉå=~=nrf`h|pqlm=Åçãã~åÇ=áë=
êÉÅÉáîÉÇ=Ñêçã=íÜÉ=ã~ëíÉêK=få=íÜáë=Å~ëÉ=íÜÉ=ÇêáîÉ=ïáää=ëíçé=~ÅÅçêÇáåÖ=íç=íÜÉ=íáãÉ=ëéÉÅáÑáÉÇ=áå=é~ê~ãÉíÉê=bNNK=

qÜÉ=èìáÅâëíçé=íáãÉ=Å~å=ÄÉ=ëÉí=îá~=íÜÉ=âÉóé~Ç=áå=î~êá~ÄäÉ=bNN=çê=ïáíÜ=íÜÉ=ÑáÉäÇÄìë=çÄàÉÅí=ÜÛSMQ^K=

=
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6.2.7 Data Map I/O Config 

qÜÉ=lm`JbNNpJ`lm=ëìééçêíë=çåÉ=êÉÅÉáîÉ=mêçÅÉëë=a~í~=lÄàÉÅí=~åÇ=çåÉ=íê~åëãáí=mêçÅÉëë=a~í~=lÄàÉÅí=íç=ÄÉ=ã~ééÉÇ=
çåíç=~åó=é~ê~ãÉíÉêK=qÜáë=ÅçêêÉëéçåÇë=íç=Ñçìê=áå=Ç~í~=é~ê~ãÉíÉêë=~åÇ=Ñçìê=çìí=Ç~í~=é~ê~ãÉíÉêëK=qÜÉ=ÅçåÑáÖìê~íáçå=çÑ=
íÜÉëÉ=mêçÅÉëë=a~í~=lÄàÉÅíë=Å~å=ÄÉ=ÇçåÉ=áå=íïç=ï~óëW=

NK= `çåÑáÖìê~íáçå=Ñêçã=íÜÉ=âÉóé~Ç=áå=lJé~ê~ãÉíÉê=E=çPN=Ó=çPU=F=çê=

OK= `çåÑáÖìê~íáçå=Ñêçã=íÜÉ=ÑáÉäÇÄìë=Äó=ìëáåÖ=çÄàÉÅí=ÜÛRcc`=Ñçê=íÜÉ=é~ê~ãÉíÉêë=ÖçáåÖ=íç=íÜÉ=ÑáÉäÇÄìë=Ñêçã=íÜÉ=
áåîÉêíÉê=~åÇ=ÜÛRcca=Ñçê=íÜÉ=é~ê~ãÉíÉêë=ÖçáåÖ=Ñêçã=íÜÉ=ÑáÉäÇÄìë=íç=íÜÉ=áåîÉêíÉêK=

fÑ=íÜÉ=ÅçåÑáÖìê~íáçå=é~ê~ãÉíÉê=äáëíÉÇ=ÄÉäçï=Åçåí~áåë=~=ÅçããìåáÅ~íáçå=åìãÄÉê=åçí=Éèì~ä=íç=òÉêç=íÜáë=åìãÄÉê=ïáää=ÄÉ=
ìëÉÇ=~åÇ=áÑ=íÜÉ=ÅçããìåáÅ~íáçå=åìãÄÉê=áë=òÉêç=íÜ~í=çÄàÉÅí=áë=åçí=ìëÉÇ=çå=íÜÉ=ÄìëK=qÜÉ=ÅçêêÉëéçåÇáåÖ=åìãÄÉê=~åÇ=
é~ê~ãÉíÉê=Å~å=ÄÉ=ÑçìåÇ=áå=ÅÜ~éíÉê=UKRE=m~ê~ãÉíÉê=Ç~í~=Ñçêã~í=FK=

6.2.7.1 Configuration from the keypad 

qÜÉ=a~í~=j~é=f=L=l=ÅçåÑáÖìê~íáçå=Å~å=ÄÉ=ÅÜ~åÖÉÇ=Ñêçã=íÜÉ=âÉóé~Ç=áå=íÜÉ=ÑçääçïáåÖ=é~ê~ãÉíÉêëK=mäÉ~ëÉ=ëÉÉ=ÅÜ~éíÉê=UKRE=
m~ê~ãÉíÉê=Ç~í~=Ñçêã~í=F=Ñçê=î~äáÇ=ëÉííáåÖëK=

=

m~ê~ãÉíÉê= a~í~=lÄàÉÅí=aÉëÅêáéíáçå= `çêêÉëéçåÇáåÖ=lÄàÉÅí=få=cáÉäÇÄìë=
`çåÑáÖìê~íáçå=E=eÉñ=F= a~í~=lÄàÉÅí=^ÅÅÉëë=

çPN= kìãÄÉê=çÑ=m~ê~ãÉíÉê=få=@N= Rcc`=L=N= o=L=l=

çPO= kìãÄÉê=çÑ=m~ê~ãÉíÉê=få=@O= Rcc`=L=O= o=L=l=

çPP= kìãÄÉê=çÑ=m~ê~ãÉíÉê=få=@P= Rcc`=L=P= o=L=l=

çPQ= kìãÄÉê=çÑ=m~ê~ãÉíÉê=få=@Q= Rcc`=L=Q= o=L=l=

çPR= kìãÄÉê=çÑ=m~ê~ãÉíÉê=lìí=@N= Rcca=L=N= o=L=t=

çPS= kìãÄÉê=çÑ=m~ê~ãÉíÉê=lìí=@O= Rcca=L=O= o=L=t=

çPT= kìãÄÉê=çÑ=m~ê~ãÉíÉê=lìí=@P= Rcca=L=P= o=L=t=

çPU= kìãÄÉê=çÑ=m~ê~ãÉíÉê=lìí=@Q= Rcca=L=Q= o=L=t=

=

6.2.7.2 Configuration from the Fieldbus 

qÜÉ=a~í~=j~é=f=L=l=ÅçåÑáÖìê~íáçå=Å~å=~äëç=ÄÉ=ãçÇáÑáÉÇ=Ñêçã=íÜÉ=ÑáÉäÇÄìë=ÇìêáåÖ=mêÉJléÉê~íáçå~ä=ãçÇÉK=få=íÜáë=Å~ëÉ=
íÜÉ=ãçÇáÑáÅ~íáçå=áë=ÇçåÉ=áå=íÜÉ=ÑçääçïáåÖ=ÅçåÑáÖìê~íáçå=çÄàÉÅíëK=mäÉ~ëÉ=ëÉÉ=ÅÜ~éíÉê=UKRE=m~ê~ãÉíÉê=Ç~í~=Ñçêã~í=F=Ñçê=î~äáÇ=
ëÉííáåÖëK=

=

lÄàÉÅí=E=eÉñ=F= pìÄfåÇÉñ= a~í~=lÄàÉÅí=aÉëÅêáéíáçå= `çêêÉëéçåÇáåÖ=lÄàÉÅí=få=hÉóé~Ç=
`çåÑáÖìê~íáçå=

a~í~=lÄàÉÅí=
^ÅÅÉëë=

Rcc`= N= kìãÄÉê=çÑ=m~ê~ãÉíÉê=få=@N= çPN= o=L=l=

Rcc`= O= kìãÄÉê=çÑ=m~ê~ãÉíÉê=få=@O= çPO= o=L=l=

Rcc`= P= kìãÄÉê=çÑ=m~ê~ãÉíÉê=få=@P= çPP= o=L=l=

Rcc`= Q= kìãÄÉê=çÑ=m~ê~ãÉíÉê=få=@Q= çPQ= o=L=l=

Rcca= N= kìãÄÉê=çÑ=m~ê~ãÉíÉê=lìí=@N= çPR= o=L=t=

Rcca= O= kìãÄÉê=çÑ=m~ê~ãÉíÉê=lìí=@O= çPS= o=L=t=

Rcca= P= kìãÄÉê=çÑ=m~ê~ãÉíÉê=lìí=@P= çPT= o=L=t=

Rcca= Q= kìãÄÉê=çÑ=m~ê~ãÉíÉê=lìí=@Q= çPU= o=L=t=

=
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6.3 Action at communication error  

få=Å~ëÉ=çÑ=çÅÅìêêáåÖ=íê~åëãáëëáçå=Éêêçêë=EÅçããìåáÅ~íáçå=ÅìíçÑÑ=ïáíÜ=íÜÉ=ã~ëíÉêFI=íÜÉ=ÑçääçïáåÖ=~Åíáçåë=Å~å=ÄÉ=ëÉäÉÅíÉÇK= =

1)  pÉäÉÅí=~Åíáçå=ïÜÉå=Éêêçê=áë=ÇÉíÉÅíÉÇK=E=çOT=F=

 

çOT= ^Åíáçå=~í=Éêêçê=ÇÉíÉÅíáçå= oÉã~êâë=

M= fããÉÇá~íÉ=ÑçêÅÉÇ=ëíçé= bêR= =

N= `çåíáåìÉ=çéÉê~íáçå=ïáíÜáå=çOU=íáãÉ=~åÇ=ëíçé= bêR=

O= `çåíáåìÉ=çéÉê~íáçå=~ÅÅçêÇáåÖ=íç=íÜÉ=ä~ëí=Åçãã~åÇ=
êÉÅÉáîÉÇ=ìåíáä=êÉëíçê~íáçå=çÑ=íÜÉ=ÅçããìåáÅ~íáçåK=fÑ=íÜÉ=
ÅçããìåáÅ~íáçå=áë=åçí=êÉëíçêÉÇ=ÄÉÑçêÉ=íÜÉ=çOU=íáãÉ=
ÉñéáêÉëI=íÜÉå=áããÉÇá~íÉ=ÑçêÅÉÇ=ëíçéK= =

bêR=

`çåíáåìÉ=çéÉê~íáçå=
ìëáåÖ=íÜÉ=Åçãã~åÇ=
àìëí=ÄÉÑçêÉ=íÜÉ=Éêêçê=
ïáíÜáå=çOU=íáãÉI=Äìí=
ïÜÉå=êÉëíçêáåÖI=
çéÉê~íÉ=ÑçääçïáåÖ=íç=
íÜÉ=ÇÉëáÖå~íáçå=çÑ=
ÅçããìåáÅ~íáçåK=

P= `çåíáåìÉ=çéÉê~íáçå=ìåíáä=êÉëíçê~íáçå=çÑ=íÜÉ=
ÅçããìåáÅ~íáçåI=~åÇ=~ÑíÉê=íÜÉ=êÉëíçê~íáçåI=Ñçääçï=íç=
ÇÉëáÖå~íáçå=çÑ=ÅçããìåáÅ~íáçåK=

^ìíçã~íáÅ=êÉëíçê~íáçå=
~ÑíÉê=êÉëíçêáåÖ=
ÅçããìåáÅ~íáçå=

=

 

OF=pÉííáåÖ=íáãÉ=çÑ=íáãÉê=~í=Éêêçê=EçOUF=

MKM=Ó=SMKMë=

=

få=~=Å~ëÉ=çÑ=çOTZM=EjçÇÉ=çÑ=áããÉÇá~íÉ=ÑçêÅÉÇ=ëíçé=~í=ÅçããìåáÅ~íáçå=Éêêçê=ÇÉíÉÅíáçåF=

Communication
state

Display

Internal
 operation
of inverter

Command
from Master

Operation
command

FWD

Output
frequency

Setting
frequency

Setting
frequency

Normal
Error

Normal

Normal Er 5

Alarm reset

Coast-to-stop

StopOperation

ON

Operation

ON

Communication failure

=
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få=~=Å~ëÉ=çÑ=çOTZNI=çOUZRKM=ë=E=ãçÇÉ=çÑ=áããÉÇá~íÉ=ÑçêÅÉÇ=ëíçé=~ÑíÉê=R=ë=~í=çÅÅìêêáåÖ=ÅçããìåáÅ~íáçå=Éêêçê=FK=

Normal
Error

Normal

Normal Er 5

Alarm reset

In acceleration, even if occurring transmission
error,accelerated to the setting frequency.

Coast-to-stop

StopOperation

ON

Operation

ON

5.0s
*1

OFF
Command
from Master

Internal
 operation
of inverter

Communication
state

Display

Operation
command

FWD

Output
frequency

Setting
frequency

Setting
frequency

=

GNF=få=~=éÉêáçÇ=ìåíáä=êÉëíçêáåÖ=íÜÉ=ÅçããìåáÅ~íáçåI=íÜÉ=ä~ëí=Åçãã~åÇë=EÅçãã~åÇ=Ç~í~=~åÇ=çéÉê~íáçå=Ç~í~F=êÉÅÉáîÉÇ=
ÄÉÑçêÉ=íÜÉ=Éêêçê=~êÉ=âÉéíK=

=

få=~=Å~ëÉ=çÑ=çOTZOI=çOUZRKM=ë=E=íÜÉ=ÅçããìåáÅ~íáçå=áë=åçí=êÉëíçêÉÇ=Ñçê=RKM=ëÉÅ=~ÑíÉê=Éêêçê=ÇÉíÉÅíáçåI=~åÇ=áåîÉêíÉê=íêáéë=
bêR=FK=

Normal
Error

Normal

Normal Er 5

Alarm reset

Coast-to-stop

StopOperation

ON

Operation

*1
5.0s

ON

Internal
 operation
of inverter

Command
from Master

Communication
state

Display

Operation
command

FWD

Output
frequency

Setting
frequency

Setting
frequency

In acceleration, even if occurring transmission
error, accelerated to the setting frequency.

=
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få=~=Å~ëÉ=çÑ=çOTZOI=çOUZRKM=ë=E=~=ÅçããìåáÅ~íáçå=Éêêçê=çÅÅìêëI=Äìí=êÉëíçêÉÇ=ïáíÜáå=R=ë=FK=

 
Normal

Error
Normal

Normal

StopOperation

ON

*1
5.0s

OFF

Internal 
 operation 
of inverter 

Command 
from Master 

Communication 
state 

Display 

Operation 
command 

FWD

Output
frequency 

Setting
frequency 

Setting
frequency 

In acceleration, even if occurring 
error, accelerated to the setting 

=

=

GNF=få=~=éÉêáçÇ=ìåíáä=êÉëíçêáåÖ=íÜÉ=ÅçããìåáÅ~íáçåI=íÜÉ=Åçãã~åÇë=E=Åçãã~åÇ=Ç~í~=~åÇ=çéÉê~íáçå=Ç~í~=F=àìëí=ÄÉÑçêÉ=íÜÉ=
Éêêçê=~êÉ=âÉéíK=

=

få=~=Å~ëÉ=çÑ=çOTZP=E=ïÜÉå=~=ÅçããìåáÅ~íáçå=Éêêçê=çÅÅìêëI=íÜÉ=çéÉê~íáçå=ÅçåíáåìÉë=FK=

Normal
Error

Normal

Normal

Operation

ON

*1

ON

Internal
 operation
of inverter

Command
from Master

Communication
state

Display

Operation
command

FWD

Output
frequency

Setting
frequency

Setting
frequency

Continue operation keeping the setting
at occurring transmission error

=

=
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6.4 Indication LED’s 

qÜÉ=ãçÇìäÉ=áë=ÉèìáééÉÇ=ïáíÜ=Ñçìê=ibaÛë=ãçìåíÉÇ=~í=íÜÉ=Ñêçåí=~åÇ=çåÉ=iba=çå=íÜÉ=Äç~êÇK=

qÜÉêÉ=~êÉ=Ñçìê=ëí~íìë=~åÇ=áåÇáÅ~íáçå=ibaÛë=çå=íÜÉ=lm`JbNNpJ`lm=ãçÇìäÉK=aìêáåÖ=ëí~êíJìé=~=iba=íÉëí=ïáää=ÄÉ=
éÉêÑçêãÉÇ=íç=ã~âÉ=ëìêÉ=íÜÉ=ibaÛë=~êÉ=ïçêâáåÖK=qÉëí=ëÉèìÉåÅÉW=oÉÇ=J=dêÉÉå=J=lÑÑK=

=

=

= cáÖìêÉ=PK=iba…ëI=

=

qÜÉêÉ=áë=~äëç=çåÉ=~ÇÇáíáçå~ä=_áÅçäçìê=t~íÅÜÇçÖ=iba=çå=íÜÉ=ãçÇìäÉK=

=

iÉÇ=åìãÄÉê= k~ãÉ= `çäçìê= cìåÅíáçå=

J=

=

t~íÅÜÇçÖ= =

E=`ÉåíêÉ=çÑ=Å~êÇ=F=

dêÉÉå=L=oÉÇ= qìêåÉÇ=çÑÑ= = JJ= = léíáçå=Äç~êÇ=`mr=åçí=êìååáåÖ= =

cä~ëÜáåÖ=ÖêÉÉå=O=ew= = JJ= = fåáíá~äáë~íáçå=
cä~ëÜáåÖ=êÉÇ= = JJ= = bêêçê=ÇÉíÉÅíÉÇ= =

líÜÉê=áåÇáÅ~íáçå= = JJ= = råëéÉÅáÑáÉÇ=

N= kçí=rëÉÇ= J= J=

O= pí~íÉ=áåÇáÅ~íáçå= =

E=qçé=êáÖÜí=äÉÇ=F=

dêÉÉå=L=oÉÇ= cä~ëÜáåÖ=ÖêÉÉå= = O=ew= = JJ= = jçÇìäÉ=áå=mêÉé~êÉÇ=
cä~ëÜáåÖ=ÖêÉÉå= = N=ew= = JJ= = jçÇìäÉ=áå=mêÉJléÉê~íáçå~ä= =

iáí=ÖêÉÉå= = JJ= = jçÇìäÉ=áå=léÉê~íáçå~ä=

cä~ëÜáåÖ=êÉÇ=N=ew= = JJ= = _ìë=áåáíá~äáë~íáçå= = Ñ~áäÉÇ=

P= _ìë=áåÇáÅ~íáçå= =

E=_çííçã=êáÖÜí=äÉÇ=F=

dêÉÉå=L=oÉÇ= qìêåÉÇ=çÑÑ= = JJ= = jçÇìäÉ=éçïÉê=çÑÑ=çê=ãçÇìäÉ=åçí=áåáíá~äáëÉÇK
cä~ëÜáåÖ=ÖêÉÉå=Neò= = JJ= = _ìë=çÑÑ=L=bêêçê=é~ëëáîÉ=
iáí=ÖêÉÉå= = JJ= = _ìë=êìååáåÖ=

cä~ëÜáåÖ=êÉÇ=Neò= = JJ= = líÜÉê=bêêçê=

Q= mçïÉê=E=_çííçã=äÉÑí=äÉÇ=F= dêÉÉå= lå=

=

=

=

=

=

HMS INDUSTRIAL NETWORKS AB  OM

=

efesotomasyon.com - Control Techniques,emerson,saftronics -ac drive-servo motor



  USER MANUAL
Revision 1.02 

2002-01-25

=

 

7. Operating the drive via CANopen 
qÜáë=ëÉÅíáçå=ÇÉëÅêáÄÉë=Üçï=íç=Åçåíêçä=íÜÉ=ÇêáîÉ=îá~=Åçåíêçä=ïçêÇLëí~íìë=ïçêÇ=~åÇ=Üçï=íç=~ÅÅÉëë=ÇêáîÉ=é~ê~ãÉíÉêëK=^ää=
é~ê~ãÉíÉêë=áåÅäìÇÉÇ=Ñêçã=íÜÉ=apQMO=éêçÑáäÉ=~åÇ=j~åìÑ~ÅíìêÉê=péÉÅáÑáÅ=çÄàÉÅíë=~êÉ=ÇÉëÅêáÄÉÇK=

=

7.1 State Transition Definition 

qÜÉ=lm`JbNNpJ`lm=ãçÇìäÉ=Ü~ë=íÜÉ=ÑçääçïáåÖ=ëí~íÉ=íê~åëáíáçåë=~åÇ=ëí~íÉëK=qÜÉ=ãçÇìäÉ=Ü~ë=íç=ÄÉ=áå=íÜÉ=ëí~íÉ=
léÉê~íáçå=bå~ÄäÉ=áå=çêÇÉê=íç=~ÅÅÉéí=ÑêÉèìÉåÅó=~åÇ=çéÉê~íáçå=Åçãã~åÇëK=få=ëÉÅíáçå=RKNKO=íÜÉ=ÉîÉåíë=åÉÉÇÉÇ=íç=ÅÜ~åÖÉ=
ÄÉíïÉÉå=ÇáÑÑÉêÉåí=ëí~íÉë=~êÉ=ÇÉëÅêáÄÉÇK=pçãÉ=ÉîÉåíë=~êÉ=áåíÉêå~ääó=íêáÖÖÉêÉÇ=Äìí=ãçëí=çÑ=íÜÉ=ÉîÉåíë=~êÉ=íêáÖÖÉêÉÇ=Ñêçã=íÜÉ=
Åçåíêçä=ïçêÇ=êÉÅÉáîÉÇ=çå=íÜÉ=ÄìëK=

7.1.1 State Diagram 

^í=~åó=íáãÉ=íÜÉ=lm`JbNNpJ`lm=ïáää=ÄÉ=áå=çåÉ=çÑ=íÜÉ=ÑçääçïáåÖ=ëí~íÉëK=qÜÉ=ÉîÉåíë=íÜ~í=~êÉ=~ÄäÉ=íç=íêáÖÖÉê=~=íê~åëáíáçå=
ÄÉíïÉÉå=íÜÉ=ëí~íÉë=~êÉ=ÉáíÜÉê=ëÉåí=ïáíÜ=íÜÉ=Åçåíêçä=ïçêÇ=çê=íêáÖÖÉêÉÇ=Äó=~å=áåíÉêå~ä=~ÅíáçåK=^ää=íÜÉ=ÉîÉåíë=éçëëáÄäÉ=~åÇ=
íÜÉ=ÅçêêÉëéçåÇáåÖ=íê~åëáíáçå=åìãÄÉê=~êÉ=äáëíÉÇ=áå=íÜÉ=í~ÄäÉ=áå=ëÉÅíáçå=TKNKO=E=bîÉåí=aÉëÅêáéíáçå=F=

=

=
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7.1.2 Event Description 

qÜÉ=ÑçääçïáåÖ=ëí~íÉ=íê~åëáíáçåë=~êÉ=~î~áä~ÄäÉ=áå=íÜÉ=`^kçéÉå=ÇêáîÉ=éêçÑáäÉK=qê~åëáíáçå=M=~åÇ=N=~êÉ=íêáÖÖÉêÉÇ=~í=ëí~êíìé=
~åÇ=ïÜÉå=~ää=ëí~êíìé=íÉëíë=~êÉ=éÉêÑçêãÉÇ=íÜÉ=ãçÇìäÉ=ïáää=ÄÉ=áå=ëí~íÉ=PK=pçãÉ=Åçãã~åÇë=äáâÉ=Ñ~ìäí=êÉëÉí=Å~å=ÄÉ=íêáÖÖÉêÉÇ=
Ñêçã=ãçêÉ=íÜÉå=çåÉ=éä~ÅÉK=qÜáë=Åçãã~åÇ=Å~å=ÄÉ=íêáÖÖÉêÉÇ=ÄçíÜ=Ñêçã=íÜÉ=Äìë=ïáíÜ=íÜÉ=Åçåíêçä=ïçêÇ=~åÇ=Ñêçã=íÜÉ=
âÉóé~Ç=êÉëÉí=ÄìííçåK=

=

State Transition number Transition Name Event 
0 Startup => Not Ready To Switch On Reset 

1 
Not ready to switch on => Switch on 

disabled Self test and init successful 

2 
Switch on disabled => Ready to switch 

on Shutdown command received 

3 
Ready to switch on => Switched on 

disabled Switch on command received 

4 Switched on => Operation enabled Enable operation command received

5 Operation enabled => Switched on Disable operation command received

6 Switched on => Ready to switch on Shutdown command received 

7 
Ready to switch on => Switch on 

disabled 
Disable Voltage or Quickstop 

command received 

8 
Operation enabled => Ready to switch 

on Shutdown command received  

9 
Operation enabled => Switch on 

disabled Disable voltage command received 

10 Switched on => Switch on disable 
Disable voltage or Quickstop 

command received 

11 Operation enabled => Quick stop active Quickstop command received  

12 Quick stop active => Switch on disabled
Quickstop completed or Disable 

voltage command received 

13 All states => Fault reaction active Fatal fault has occurred in the drive 

14 Fault reaction active => Fault The fault action is completed 

15 Fault => Switch on disabled Fault reset command received 

16 Quick stop active => Operation enabled Enable operation command received
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7.1.3 Controlword state transition bits 

qÜÉ=ÑçääçïáåÖ=Äáíë=áå=íÜÉ=Åçåíêçä=ïçêÇ=Ü~îÉ=íç=ÄÉ=ëÉí=íç=~ÅÜáÉîÉ=~=ëéÉÅáÑáÅ=ÉîÉåíK=qÜ~í=Åçãã~åÇ=ïáää=ä~íÉê=êÉëìäí=áå=~=
ëí~íÉ=íê~åëáíáçå=~ÅÅçêÇáåÖ=íç=TKNKOK=

=

=

7.1.4 Status word state transition bits 

^ÑíÉê=~=ÅÜ~åÖÉ=áå=íÜÉ=ÅçåíêçäïçêÇ=~ÅÅçêÇáåÖ=íç=TKNKP=íÜÉ=åçÇÉ=ëí~íÉ=ïáää=ÅÜ~åÖÉ=~åÇ=íÜÉ=ëí~íÉ=êÉëìäí=ïáää=ÄÉ=áåÇáÅ~íÉÇ=áå=
íÜÉ=ëí~íìë=ïçêÇ=~ÅÅçêÇáåÖ=íç=í~ÄäÉ=äáëíÉÇ=ÄÉäçï=

=

=
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7.2 Process Data Definition 

få=íÜáë=ëÉÅíáçå=~ää=íÜÉ=mêçÅÉëë=a~í~=lÄàÉÅíë=ÉñáëíáåÖ=áå=íÜÉ=ãçÇìäÉ=~êÉ=äáëíÉÇ=~åÇ=ÇÉëÅêáÄÉÇK=cçê=ãçêÉ=áåÑçêã~íáçå=
êÉÖ~êÇáåÖ=íÜÉ=ã~åìÑ~ÅíìêÉê=ëéÉÅáÑáÅ=mêçÅÉëë=a~í~=lÄàÉÅí=éäÉ~ëÉ=ëÉÉ=ëÉÅíáçå=SKOKTE=a~í~=j~é=fLl=`çåÑáÖ=F=çÑ=íÜáë=
ÇçÅìãÉåíK=

7.2.1 Transmit Process Data Definition 

få=íÜáë=ëÉÅíáçå=óçì=Å~å=ÑáåÇ=~ää=çÑ=íÜÉ=mêçÅÉëë=a~í~=lÄàÉÅíë=íÜ~í=~êÉ=íê~åëãáííÉÇ=Ñêçã=íÜÉ=áåîÉêíÉê=íç=íÜÉ=mi`K=

=

PDO nr. Name Access Remap

1 Status Word R / O No 

2 Status Word / modes_of_operation_display R / O No 

6 Status Word / Vl_control_effort R / O No 

21 vl_target_velocity R / W No 

22 vl_velocity_demand R / O No 

23 vl_velocity_acceleration R / W No 

24 vl_velocity_deceleration R / W No 

25 vl_velocity_quick_stop R / W No 

    

36 Manufacturer Specific 1 R / O Yes 

=

7.2.2 Receive Process Data Definition 

få=íÜáë=ëÉÅíáçå=óçì=Å~å=ÑáåÇ=~ää=çÑ=íÜÉ=mêçÅÉëë=a~í~=lÄàÉÅíë=íÜ~í=~êÉ=íê~åëãáííÉÇ=Ñêçã=íÜÉ=mi`=íç=íÜÉ=áåîÉêíÉêK=

=

PDO nr. Name Access Remap

1 Control Word R / W No 

2 Control Word / modes_of_operation W / O No 

6 Control Word / vl_target_velocity R / W No 

8 Control Word / modes_of_operation – broadcast W / O No 

21 vl_velocity_acceleration R / W No 

22 vl_velocity_deceleration R / W No 

23 Vl_velocity_quick_stop R / W No 

    

36 Manufacturer Specific 1 R / W Yes 

=
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7.3 Object Description 

qÜáë=ëÉÅíáçå=ÇÉëÅêáÄÉë=~ää=íÜÉ=ÇêáîÉ=~åÇ=ã~åìÑ~ÅíìêÉê=ëéÉÅáÑáÅ=é~ê~ãÉíÉêë=áåÅäìÇÉÇK= =

7.3.1 DS402 Specific Parameters 

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQM= M= `çåíêçäïçêÇ= `çåíêçäïçêÇ=~ÅÅçêÇáåÖ= =

íç=apQMO=

rkpfdkbaN
S=

oLt=

=

qÜÉ=ÅçåíêçäïçêÇ=áë=ìëÉÇ=íç=ëÉåÇ=Åçåíêçä=Åçãã~åÇë=íç=íÜÉ=áåîÉêíÉê=E=mi`=J[=fåîÉêíÉê=FK= =

_áí=@=çÑ=íÜÉ=ÅçåíêçäïçêÇ= aÉëÅêáéíáçå=

= M= = pïáíÅÜ=lå=

N= = aáë~ÄäÉ=sçäí~ÖÉ=

O= = nìáÅâ=píçé=

P= = bå~ÄäÉ=léÉê~íáçå=

Q=J=S= = kçí=rëÉÇ=

T= = oÉëÉí=c~ìäí=

U= = e~äí=

VJNR= = oÉëÉêîÉÇ=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQN= M= pí~íìëïçêÇ= pí~íìëïçêÇ=~ÅÅçêÇáåÖ= =

íç=apQMO=

rkpfdkbaN
S=

oLl=

=

qÜÉ=ëí~íìë=ïçêÇ=áåÇáÅ~íÉë=íÜÉ=ëí~íìë=çÑ=íÜÉ=ÇêáîÉ=íç=íÜÉ=mi`=E=áåîÉêíÉê=J[=mi`=F=

_áí=@=çÑ=íÜÉ=ëí~íìëïçêÇ= aÉëÅêáéíáçå=

= M= = oÉ~Çó=íç=ëïáíÅÜ=çå=

N= = pïáíÅÜÉÇ=lå=

O= = léÉê~íáçå=bå~ÄäÉÇ=

P= = c~ìäí=

Q= = = sçäí~ÖÉ=aáë~ÄäÉÇ=

R= = nìáÅâ=píçé=

S= = pïáíÅÜ=çå=Çáë~ÄäÉÇ=

T= = t~êåáåÖ=

UI=NOJNR= = kçí=rëÉÇ=

V= = oÉãçíÉ=

NM= = q~êÖÉí=oÉ~ÅÜÉÇ=

NN= = = fåíÉêå~ä=iáãáí=^ÅíáîÉ=
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=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMSM= M= jçÇÉë|lÑ|léÉê~íáçå= pÉíë=íÜÉ=ãçÇÉ=çÑ=íÜÉ=ÇÉîáÅÉ= fkqbdboU= t=L=l=

=

qÜÉ=lm`JbNNpJ`lm=ëìééçêíë=íÜÉ=îÉäçÅáíó=ãçÇÉ=çÑ=íÜÉ=apQMO=éêçÑáäÉI=íÜÉêÉÑçêÉ=ÅÜ~åÖÉë=íç=íÜáë=çÄàÉÅí=ïáíÜ=çíÜÉê=
î~äìÉë=íÜ~å=O=Ü~îÉ=åç=~ÑÑÉÅíK=

=

s~äìÉ= = = aÉëÅêáéíáçå=

O= = sÉäçÅáíó=ãçÇÉ=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMSN= M= jçÇÉë=lÑ=léÉê~íáçå=
aáëéä~ó=

pÜçïë=íÜÉ=ãçÇÉ=çÑ=íÜÉ=
ÇÉîáÅÉ=

fkqbdboU= o=L=l=

=

qÜÉ=lm`JbNNpJ`lm=ëìééçêí=íÜÉ=îÉäçÅáíó=ãçÇÉ=çÑ=íÜÉ=apQMO=éêçÑáäÉI=íÜÉêÉÑçêÉ=íÜáë=çÄàÉÅí=ïáää=~äï~óë=áåÇáÅ~íÉ=OK=

=

s~äìÉ= = = aÉëÅêáéíáçå=

O= = sÉäçÅáíó=ãçÇÉ=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQO= M= sä|í~êÖÉí|îÉäçÅáíó= oÉèìáêÉÇ=ëéÉÉÇ=çÑ=íÜÉ=
ëóëíÉã=

fkqbdboNS= o=L=t=

=

qÜÉ=îä|í~êÖÉí|îÉäçÅáíó=áë=íÜÉ=êÉèìáêÉÇ=îÉäçÅáíó=çÑ=íÜÉ=ëóëíÉãK=qÜÉ=îÉäçÅáíó=áë=ëéÉÅáÑáÉÇ=áå=omjK= =

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQP= M= sä|îÉäçÅáíó|ÇÉã~åÇ= péÉÉÇ=êÉÑÉêÉåÅÉ=éêçîáÇÉÇ=
Äó=íÜÉ=ê~ãé=ÑìåÅíáçå=

fkqbdboNS= o=L=l=

=

qÜÉ=îä|îÉäçÅáíó|ÇÉã~åÇ=áë=íÜÉ=áåëí~åí~åÉçìë=îÉäçÅáíó=éêçîáÇÉÇ=Äó=íÜÉ=ê~ãé=ÑìåÅíáçåK=qÜÉ=ìåáí=çÑ=íÜáë=é~ê~ãÉíÉê=áë=
omjK=qÜáë=î~äìÉ=áë=ÅÜ~åÖÉÇ=çåäó=Äó=íÜÉ=ÇêáîÉK=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQQ= M= sä|Åçåíêçä|ÉÑÑçêí= lìíéìí=ÑêÉèìÉåÅó=íç=íÜÉ=
áåîÉêíÉê=

fkqbdboNS= o=L=l=

=

qÜÉ=îä|Åçåíêçä|ÉÑÑçêí=áë=íÜÉ=îÉäçÅáíó=çÑ=íÜÉ=ãçíçê=ëéáåÇäÉ=çê=äç~ÇK=qÜÉ=ìåáí=çÑ=íÜáë=é~ê~ãÉíÉê=áë=omjK=
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=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQS= M= sä|ãáå|ã~ñ|î~äìÉ= kìãÄÉê=çÑ=ëìÄ= rkpfdkbaU= o=L=l=

=

qÜáë=çÄàÉÅí=ÇÉëÅêáÄÉë=íÜÉ=ãáåáãìã=~åÇ=ã~ñáãìã=î~äìÉ=~ääçïÉÇ=íç=ÄÉ=ëÉíK=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQS= N= sä|ãáå|î~äìÉ= jáåáãìã=î~äìÉ= rkpfdkbaPO= o=L=t=

=

qÜÉ=ãáåáãìã=î~äìÉ=~ääçïÉÇ=íç=ÄÉ=ëÉíK=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQS= O= sä|ã~ñ|î~äìÉ= j~ñáãìã=î~äìÉ= rkpfdkbaPO= o=L=t=

=

qÜÉ=ã~ñáãìã=î~äìÉ=~ääçïÉÇ=íç=ÄÉ=ëÉíK=

mäÉ~ëÉ=åçíÉ=íÜ~í=íÜÉ=é~ê~ãÉíÉê=cMP=E=j~ñáãìã=ÑêÉèìÉåÅó=N=F=ïáää=ÄÉ=ÅÜ~åÖÉÇ=ÉîÉå=áÑ=íÜÉ=ëÉÅçåÇ=ãçíçê=áë=ëÉäÉÅíÉÇ=~åÇ=
íÜÉ=j~ñ=^ãçìåí=áë=ÅÜ~åÖÉÇK=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQU= M= sä|~ÅÅÉäÉê~íáçå= kìãÄÉê=çÑ=ëìÄ= rkpfdkbaU= o=L=l=

=

qÜÉ=îä|~ÅÅÉäÉê~íáçå=é~ê~ãÉíÉê=ëéÉÅáÑáÉë=íÜÉ=ëäçéÉ=çÑ=íÜÉ=~ÅÅÉäÉê~íáçå=ê~ãéK=fí=áë=ÖÉåÉê~íÉÇ=~ë=íÜÉ=èìçíáÉåí=çÑ=íÜÉ=
ÇÉäí~|ëéÉÉÇ=~åÇ=ÇÉäí~|íáãÉ=ëìÄ=é~ê~ãÉíÉêëK=pìÄ=é~ê~ãÉíÉê=M=ÇÉÑáåÉë=íÜÉ=åìãÄÉê=çÑ=ëìÄ=áåÇÉñÉë=~åÇ=ïáää=áå=íÜáë=Å~ëÉ=
~äï~óë=áåÇáÅ~íÉ=OK=qÜáë=Ç~í~=áë=ã~ééÉÇ=íç=íÜÉ=é~ê~ãÉíÉê=cMT=~åÇ=Å~å=~äëç=ÄÉ=ëÉí=îá~=íÜÉ=âÉóé~ÇK=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQU= N= sä|~ÅÅÉäÉê~íáçå=

ÇÉäí~|ëéÉÉÇ=

^ÅÅÉäÉê~íáçå= =

aÉäí~=péÉÉÇ=s~äìÉ=

rkpfdkbaPO= o=L=t=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQU= O= sä|~ÅÅÉäÉê~íáçå=

ÇÉäí~|íáãÉ=

^ÅÅÉäÉê~íáçå= =

aÉäí~=qáãÉ=s~äìÉ=

rkpfdkbaNS= o=L=t=

=
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=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQV= M= sä|ÇÉÅÉäÉê~íáçå= kìãÄÉê=çÑ=ëìÄ= rkpfdkbaU= o=L=l=

=

qÜÉ=îä|ÇÉÅÉäÉê~íáçå=é~ê~ãÉíÉê=ëéÉÅáÑáÉë=íÜÉ=ëäçéÉ=çÑ=íÜÉ=ÇÉÅÉäÉê~íáçå=ê~ãéK=fí=áë=ÖÉåÉê~íÉÇ=~ë=íÜÉ=èìçíáÉåí=çÑ=íÜÉ=
ÇÉäí~|ëéÉÉÇ=~åÇ=ÇÉäí~|íáãÉ=ëìÄé~ê~ãÉíÉêëK=pìÄ=é~ê~ãÉíÉê=M=ÇÉÑáåÉë=íÜÉ=åìãÄÉê=çÑ=ëìÄ=áåÇÉñÉë=~åÇ=ïáää=áå=íÜáë=Å~ëÉ=
~äï~óë=áåÇáÅ~íÉ=OK=qÜáë=Ç~í~=áë=ã~ééÉÇ=íç=íÜÉ=é~ê~ãÉíÉê=cMU=~åÇ=Å~å=~äëç=ÄÉ=ëÉí=îá~=íÜÉ=âÉóé~ÇK=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQV= N= sä|ÇÉÅÉäÉê~íáçå=

ÇÉäí~|ëéÉÉÇ=

aÉÅÉäÉê~íáçå= =

aÉäí~=péÉÉÇ=s~äìÉ=

rkpfdkbaPO= o=L=t=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQV= O= sä|ÇÉÅÉäÉê~íáçå=

ÇÉäí~|íáãÉ=

aÉÅÉäÉê~íáçå= =

aÉäí~=qáãÉ=s~äìÉ=

rkpfdkbaNS= o=L=t=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQ^= M= sä|èìáÅâëíçé= kìãÄÉê=çÑ=ëìÄ= rkpfdkbaU= o=L=l=

=

qÜÉ=îä|èìáÅâëíçé=é~ê~ãÉíÉê=ëéÉÅáÑáÉë=íÜÉ=ëäçéÉ=çÑ=íÜÉ=èìáÅâëíçé=ê~ãéK=fí=áë=ÖÉåÉê~íÉÇ=~ë=íÜÉ=èìçíáÉåí=çÑ=íÜÉ=ÇÉäí~|ëéÉÉÇ=
~åÇ=ÇÉäí~|íáãÉ=ëìÄé~ê~ãÉíÉêëK=pìÄ=é~ê~ãÉíÉê=M=ÇÉÑáåÉë=íÜÉ=åìãÄÉê=çÑ=ëìÄ=áåÇÉñÉë=~åÇ=ïáää=áå=íÜáë=Å~ëÉ=~äï~óë=áåÇáÅ~íÉ=
OK=

qÜáë=Ç~í~=áë=~ã~ééÉÇ=íç=íÜÉ=é~ê~ãÉíÉê=bNN=~åÇ=Å~å=~äëç=ÄÉ=ëÉí=îá~=íÜÉ=âÉóé~ÇK=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQ^= N= sä|èìáÅâëíçé=
ÇÉäí~|ëéÉÉÇ=

nìáÅâëíçé= =

aÉäí~=péÉÉÇ=s~äìÉ=

rkpfdkbaPO= o=L=t=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQ^= O= sä|èìáÅâëíçé=

ÇÉäí~|íáãÉ=

nìáÅâëíçé= =

aÉäí~=qáãÉ=s~äìÉ=

rkpfdkbaNS= o=L=t=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

SMQa= M= sä|éçäÉ|åìãÄÉê= kìãÄÉê=çÑ=éçäÉë=çÑ=íÜÉ=
ÅçååÉÅíÉÇ=ãçíçê=

rkpfdkbaU= o=L=t=

=

qÜáë=î~äìÉ=ÇÉëÅêáÄÉë=çê=ëÉíë=íÜÉ=åìãÄÉê=çÑ=éçäÉë=çÑ=íÜÉ=ÅçååÉÅíÉÇ=ãçíçêK=^ÅÅÉéíÉÇ=î~äìÉë=~êÉ=OI=QI=SI=UI=NMI=NO~åÇ=NQK=

mäÉ~ëÉ=åçíÉ=íÜ~í=íÜÉ=é~ê~ãÉíÉê=mMN=E=kìãÄÉê=çÑ=ãçíçê=N=éçäÉë=F=ïáää=ÄÉ=ÅÜ~åÖÉÇ=ÉîÉå=áÑ=íÜÉ=ëÉÅçåÇ=ãçíçê=áë=ëÉäÉÅíÉÇ=
~åÇ=íÜÉ=mçäÉ=kìãÄÉê=E=SMQa=F=áë=ÅÜ~åÖÉÇK=
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7.3.2 Manufacturer Specific Parameters  

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

OOMM= M= _ìë|pí~íÉ= _ìë=ëí~íÉ=çÑ=íÜÉ=ãçÇìäÉ= rkpfdkbaU= o=L=l=

=

s~äìÉ= = aÉëÅêáéíáçå= = =

N= = _ìë=oìååáåÖ=

O= = _ìë=lÑÑ=L=bêêçê=m~ëëáîÉ=

P= = líÜÉê=bêêçê=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

OPMM= M= qê~åëãáëëáçå|o~íÉ= qáãÉ=áå=Sãë=Ñçê=Äìë=
íê~åëÑÉê=

rkpfdkbaNS= o=L=t=

=

qÜáë=áë=íÜÉ=êÉëçäìíáçå=Ñçê=mêçÅÉëë=a~í~=íê~åëãáëëáçå=áÑ=íê~åëãáëëáçå=íóéÉ=ORQ=áë=ìëÉÇK=qÜÉ=íáãÉ=áë=ëéÉÅáÑáÉÇ=áå=Rãë=
êÉëçäìíáçåK=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

OUMM= M= _ìë|lÑÑ|`çåíêçä= _ìë=lÑÑ=açïå=qáãÉ=áå=ãë= rkpfdkbaNS= o=L=t=

=

^ÑíÉê=ÄìëJçÑÑ=L=bêêçê=é~ëëáîÉ=íÜáë=áë=íÜÉ=ëéÉÅáÑáÉÇ=Ççïå=íáãÉ=ÄÉÑçêÉ=êÉáåáíá~äáë~íáçå=çÑ=íÜÉ=ÑáÉäÇÄìëK=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

PMMM= M= jçÇìäÉ|pí~íÉ= qÜÉ=ëí~íÉ=çÑ=íÜÉ=ãçÇìäÉ= rkpfdkbaU= o=L=l=

=

s~äìÉ= = aÉëÅêáéíáçå= = =

M= = kç=Äìë=ÅçååÉÅíáçå=

N= = qÜÉ=áåáíá~äáë~íáçå=çÑ=íÜÉ=Äìë=Ñ~áäÉÇ=

O= = jçÇìäÉ=áå=ëí~íÉ=mêÉé~êÉÇ=

P= = jçÇìäÉ=áå=ëí~íÉ=mêÉJléÉê~íáçå~ä=

Q= = jçÇìäÉ=áå=ëí~íÉ=léÉê~íáçå~ä=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

Rcc`= M= kÄê=lÑ=pìÄ= j~åK=ëéÉÅáÑáÅ= =

få=`çåÑáÖ=pìÄáåÇÉñ=

rkpfdkbaU= o=L=l=

=

aÉëÅêáÄÉë=íÜÉ=åìãÄÉê=çÑ=ëìÄ=áåÇÉñÉë=~î~áä~ÄäÉ=áå=íÜáë=çÄàÉÅíK=
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=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

Rcc`= N=Ó=Q= få=`çåÑáÖ=@NJQ= j~åK=ëéÉÅáÑáÅ= =

få=`çåÑáÖ=@NJQ=

rkpfdkbaU= o=L=t=

=

få=íÜáë=~êÉ~=íÜÉ=ÅçåÑáÖìê~íáçå=çÑ=íÜÉ=a~í~=j~é=fLl=áë=éÉêÑçêãÉÇK=bîÉêó=ëìÄ=áåÇÉñ=áë=~=åÉï=é~ê~ãÉíÉê=íÜ~í=Å~å=ÄÉ=
ã~ééÉÇ=~ë=~å=fLl=é~ê~ãÉíÉê=áå=mêçÅÉëë=a~í~=lÄàÉÅíK=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

Rcca= M= kÄê=lÑ=pìÄ= j~åK=ëéÉÅáÑáÅ= =

lìí=`çåÑáÖ=pìÄáåÇÉñ=

rkpfdkbaU= o=L=l=

=

aÉëÅêáÄÉë=íÜÉ=åìãÄÉê=çÑ=ëìÄ=áåÇÉñÉë=~î~áä~ÄäÉ=áå=íÜáë=çÄàÉÅíK=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

Rcca= N=Ó=Q= lìí=`çåÑáÖ=@NJQ= j~åK=ëéÉÅáÑáÅ= =

lìí=`çåÑáÖ=@NJQ=

rkpfdkbaU= o=L=t=

=

få=íÜáë=~êÉ~=íÜÉ=ÅçåÑáÖìê~íáçå=çÑ=íÜÉ=a~í~=j~é=fLl=áë=éÉêÑçêãÉÇK=bîÉêó=ëìÄ=áåÇÉñ=áë=~=åÉï=é~ê~ãÉíÉê=íÜ~í=Å~å=ÄÉ=
ã~ééÉÇ=~ë=~å=fLl=é~ê~ãÉíÉê=áå=mêçÅÉëë=a~í~=lÄàÉÅíK=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

Rccb=L=Rccc= M=L=M= kÄê=lÑ=pìÄ= j~å=péÉÅáÑáÅ=m~ê~ãÉíÉêë= rkpfdkbaU= o=L=l=

=

aÉëÅêáÄÉë=íÜÉ=åìãÄÉê=çÑ=ëìÄ=áåÇÉñÉë=~î~áä~ÄäÉ=áå=íÜáë=çÄàÉÅíK=

=

lÄàÉÅí=E=eÉñ=F= pìÄ=E=eÉñ=F= lÄàÉÅí=k~ãÉ= lÄàÉÅí=aÉëÅêáéíáçå= = lÄàÉÅí=qóéÉ= ^ÅÅÉëë=

Rccb=L=Rccc= N=Ó=NOU=L= =

NJNON=

j~å=péÉÅáÑáÅ=N= j~å=péÉÅáÑáÅ=m~ê~ãÉíÉêë= rkpfdkbaNS= pÉÉ=
pÉÅíáçå=M=

=

få=íÜáë=~êÉ~=óçì=Å~å=~ÅÅÉëë=~ää=é~ê~ãÉíÉêë=~î~áä~ÄäÉ=áå=íÜÉ=ÇêáîÉK=få=çÄàÉÅí=RccbÜ=óçì=Å~å=~ÅÅÉëë=~ää=é~ê~ãÉíÉêë=áå=íÜÉ=
ÇêáîÉ=Ñêçã=pMN=E=pìÄN=F=íç=bPM=E=pìÄNOU=F=~åÇ=áå=çÄàÉÅí=RcccÜ=óçì=Å~å=~ÅÅÉëë=~ää=é~ê~ãÉíÉêë=Ñêçã=bPN=E=pìÄ=N=F=J=çRM=
E=pìÄ=E=NON=FK=pçãÉ=~êÉ=êÉ~Ç=çåäó=~åÇ=ëçãÉ=~êÉ=êÉ~Ç=L=ïêáíÉK=cçê=ãçêÉ=áåÑçêã~íáçå=~Äçìí=íÜÉ=ëéÉÅáÑáÅ=é~ê~ãÉíÉêë=ëÉÉ=
ëÉÅíáçå=U=E=m~ê~ãÉíÉêë=ëéÉÅáÑáÅ=Ñçê=ÅçããìåáÅ~íáçå=FK= = =
=
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7.4 Emergency Message Definition 

qÜÉ=ÑçääçïáåÖ=ÉãÉêÖÉåÅó=ãÉëë~ÖÉë=~êÉ=~î~áä~ÄäÉ=áå=íÜÉ=lm`JbNNpJ`lm=çéíáçå=Äç~êÇ=
=

lÄàÉÅí=E=eÉñ=F= lÄàÉÅí=k~ãÉ= `çêêÉëéçåÇáåÖ=_áí=

5000 Device Hardware   

6000 Device Software   

2301 Overcurrent ( During Acceleration ) OC1 

2302 Overcurrent ( During Deceleration ) OC2 

2303 Overcurrent ( Constant Speed ) OC3 

3211 Overvoltage ( During Acceleration ) OU1 

3212 Overvoltage ( During Deceleration ) OU2 

3213 Overvoltage ( Constant Speed ) OU3 

3220 Undervoltage LU 

3130 Input Phase Loss Lin 

4310 Overheat Of Heat Sink In Inverter OH1 

9000 External Alarm Input OH2 

4210 Overheat Of DB Resistance dbH 

2211 Electronic Thermal Overl. Relay ( Motor 1 ) OL1 

2212 Electronic Thermal Overl. Relay ( Motor 2 ) OL2 

2200 Electronic Thermal Overl. Relay ( Inverter ) OLU 

5500 Memory Error Er1 

7520 Keypad Panel Communication Error Er2 

5220 CPU Error Er3 

7510 Option Communication Error Er4 

7511 Option Error Er5 

F004 Operating Proc Error Er6 

7200 Output Phase Loss Error Er7 

B100 RS485 Communication Error Er8 
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8. Parameters specific for communication 
qç=çéÉê~íÉ=íÜÉ=áåîÉêíÉêë=çê=íç=ãçåáíçê=íÜÉ=ëí~íÉ=îá~=ÅçããìåáÅ~íáçåI=íÜÉ=ÑçääçïáåÖ=é~ê~ãÉíÉêë=~êÉ=~î~áä~ÄäÉ=Ñçê=
ÅçããìåáÅ~íáçå=áå=~ÇÇáíáçå=íç=íÜÉ=ÅçåÑáÖìê~íáçå=ÑìåÅíáçåë=çÑ=íÜÉ=áåîÉêíÉêëK=qÜÉëÉ=é~ê~ãÉíÉêë=~êÉ=~=Åçããçå=Ç~í~=Ñçêã~í=
~ééäáÅ~ÄäÉ=íç=áåîÉêíÉê=íóéÉë=çå=~åÇ=~ÑíÉê=bNN=ëÉêáÉëI=ëç=íÜ~í=áí=áë=éçëëáÄäÉ=íç=~ÅÅÉëë=ÇáÑÑÉêÉåí=áåîÉêíÉê=íóéÉë=Äó=íÜÉ=ë~ãÉ=
éêçÖê~ã=çå=íÜÉ=Üçëí=ëáÇÉK=

8.1 Command data 

`çÇÉ= k~ãÉ= råáí= s~êá~ÄäÉ=ê~åÖÉ= jáåK=ìåáí= oÉ~ÇLïêáíÉ=

pMN= pÉííáåÖ=ÑêÉèìÉåÅó=EéKìKF= J= JOMMMMÓOMMMM= =
Ej~ñáãìã=ÑêÉèìÉåÅó=~í=±OMMMMF=

N= oLt=

pMR= pÉííáåÖ=ÑêÉèìÉåÅó= eò= MKMMÓQMMKMM= MKMN= oLt=
 oW=oÉ~ÇáåÖ=

tW=têáíáåÖ 
Note: 
NF=qÜÉ=Ç~í~=ïêáíáåÖ=ÉñÅÉÉÇáåÖ=íÜÉ=ëÉííáåÖ=ê~åÖÉ=áë=éçëëáÄäÉI=Äìí=íÜÉ=~Åíì~ä=~Åíáçå=ïáää=ÄÉ=êÉëíêáÅíÉÇ=ïáíÜáå=íÜÉ=

áåîÉêíÉêK=
OF=tÜÉå=íÜÉ=Åçãã~åÇ=Ç~í~=áë=êÉ~ÇI=áí=áë=åçí=íÜÉ=Åçãã~åÇ=Ç~í~=çÑ=~Åíì~ä=~Åíáçå=Äìí=íÜÉ=Åçãã~åÇ=Ç~í~=

ÅçããìåáÅ~íÉÇ=ÄÉÑçêÉ=EíÜÉ=Ñáå~ä=Åçãã~åÇ=Ç~í~=Å~å=ÄÉ=çÄí~áåÉÇ=Äó=êÉ~ÇáåÖ=çÑ=íÜÉ=ãçåáíçêáåÖ=Ç~í~=ÇÉëÅêáÄÉÇ=
ä~íÉêFK=
 

8.2 Operation command data 

`çÇÉ= k~ãÉ= råáí= s~êá~ÄäÉ=ê~åÖÉ= jáåK=ìåáí= oÉ~ÇLïêáíÉ=

pMS= léÉê~íáçå=Åçãã~åÇ= J= oÉÑÉê=íç=íÜÉ=Ç~í~=Ñçêã~í=xNNz= J= oLt=

=

=
Note: 
NF=páåÅÉ=uNÓuR=~êÉ=ãìäíáJÑìåÅíáçå=áåéìíëI=áí=áë=åÉÅÉëë~êó=íç=ëÉí=íÜÉ=ÑìåÅíáçåë=ïáíÜ=bMNÓbMRK= =
OF=qÜÉ=~ä~êã=êÉëÉí=áë=ÉñÉÅìíÉÇI=ïÜÉå=opq=ëáÖå~ä=ÅÜ~åÖÉë=Ñêçã=lk=íç=lcc=ÉîÉå=íÜÉêÉ=~êÉ=åç=~ä~êãáåÖ=Ñ~ÅíçêëK= =
PF=qÜÉ=Ç~í~=ïêáíáåÖ=ÉñÅÉÉÇáåÖ=íÜÉ=ëÉííáåÖ=ê~åÖÉ=áë=éçëëáÄäÉI=Äìí=íÜÉ=~Åíì~ä=~Åíáçå=ïáää=ÄÉ=êÉëíêáÅíÉÇ=

ïáíÜáå=íÜÉ=áåîÉêíÉêK=
 

QF=tÜÉå=íÜÉ=çéÉê~íáçå=Åçãã~åÇë=~êÉ=áåëíêìÅíÉÇ=íÜêçìÖÜ=íÜÉ=ÅçããìåáÅ~íáçåI=íÜÉ=êÉä~íáçå=íç=íÜÉ=
áåîÉêíÉê=íÉêãáå~ä=Åçãã~åÇë=ÄÉÅçãÉë=~ë=ÑçääçïëK= =
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cìåÅíáçå= `çãã~åÇ=

`ä~ëëáÑáÅ~íáçå= póãÄçä= k~ãÉ= qê~åëãáëëáçå= qÉêãáå~ä=ÄäçÅâ=

léÉê~íáçå=
Åçãã~åÇ=

ctaLobs= ctaLobs=Åçãã~åÇ=

MÓP= ppNI=OI=QI=U= jìäíáëíÉé=ÑêÉèK=ëÉäÉÅíáçå=

Q= oqN= ^``Lab`=íáãÉ=ëÉäÉÅíáçå=

s~äáÇ= fåî~äáÇ=

R= eia= PJïáêÉ=çéÉê~íáçå=ëíçé=Åçãã~åÇ= fåî~äáÇ=

S= _u= `ç~ëíJíçJëíçé=Åçãã~åÇ=

T= opq= ^ä~êã=êÉëÉí=
s~äáÇ=

U= qeo= qêáé=Åçãã~åÇ=EbñíÉêå~ä=Ñ~ìäíF= fåî~äáÇ= s~äáÇ=

V= eòOLeòN= cêÉèK=ëÉíK=O=L=cêÉèK=ëÉíK=N=

NM= jOLjN= jçíçê=O=L=jçíçê=N=

NN= a`_oh= a`=Äê~âÉ=Åçãã~åÇ=

NO= qiOLqiN= qçêèìÉ=äáãáíÉê=O=L=qçêèìÉ=äáãáíÉê=N=

s~äáÇ= fåî~äáÇ=

NPINQ= rmI=altk= rmI=altk=Åçãã~åÇ= fåî~äáÇ= s~äáÇ=

NR= tbJhm= têáíÉ=Éå~ÄäÉ=Ñçê=hbvm^a=

NS= eòLmfa= mfa=Åçåíêçä=Å~åÅÉä=

NT= fsp= fåîÉêëÉ=ãçÇÉ=ÅÜ~åÖÉçîÉê=
EíÉêãáå~äë=NO=~åÇ=`NF=

s~äáÇ= fåî~äáÇ=

j
ìä
íáJ
Ñì
åÅ
íáç

å=
Åç
ã
ã
~å
Ç=

NU= ib= iáåâ=Éå~ÄäÉ=E_ìëI=opQURF= fåî~äáÇ= s~äáÇ=

=
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8.3 Function data 

`çÇÉ= k~ãÉ= råáí= s~êá~ÄäÉ=ê~åÖÉ= jáåK=ìåáí= oÉ~ÇLtêáíÉ=

pMU= ^ÅÅÉäÉê~íáçå=íáãÉ= cMT ë= MKNÓPSMMKM= MKN= oLt=

pMV= aÉÅÉäÉê~íáçå=íáãÉ= cMU ë= MKNÓPSMMKM= MKN= oLt=

pNM= qçêèìÉ=äáãáí=äÉîÉä=N=EaêáîáåÖ=F= cQM B= OMKMMÓOMMKMM= NKMM= oLt=

pNN= qçêèìÉ=äáãáí=äÉîÉä=O=E_ê~âáåÖ=F= cQN B= MKMMI=OMKMMÓOMMKMM= NKMM= oLt=
 

Note: 
NF=qÜÉ=ïêáíáåÖ=íç=çìí=çÑ=íÜÉ=ê~åÖÉ=áë=íêÉ~íÉÇ=~ë=çìí=çÑ=ê~åÖÉ=ÉêêçêK= =
OF=qÜÉ=~ÅÅÉäÉê~íáçå=~åÇ=ÇÉÅÉäÉê~íáçå=íáãÉ=pMU=~åÇ=pMV=~êÉ=~ëëáÖåÉÇ=íç=?cMTW=^ÅÅÉäÉê~íáçå=íáãÉ=N?=~åÇ=

?cMUW=aÉÅÉäÉê~íáçå=íáãÉ=N?=êÉëéÉÅíáîÉäóK= =
PF=qÜÉ=íçêèìÉ=äáãáí=äÉîÉä=N=~åÇ=O=çÑ=pNM=~åÇ=pNN=~êÉ=~ëëáÖåÉÇ=íç=?cQMW=qçêèìÉ=äáãáí=N=EaêáîáåÖ=F?=~åÇ=?cQNW=

qçêèìÉ=äáãáí=N=E_ê~âáåÖ=F?=êÉëéÉÅíáîÉäó=
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8.4 Monitoring data 

`çÇÉ= aÉëÅêáéíáçå= råáí= o~åÖÉ= jáåK=ìåáí= oÉ~ÇLtêáíÉ=

jMN= pÉííáåÖ=ÑêÉèìÉåÅó=
Ecáå~ä=Ç~í~F=

J= JOMMMMÓOMMMM=
Ej~ñáãìã=ÑêÉèìÉåÅó=~í=±OMMMMF=

N= o=

jMR= pÉííáåÖ=ÑêÉèìÉåÅó= =
Ecáå~ä=Ç~í~F=

eò= MÓQMMKMM= MKMN= o=

jMS= lìíéìí=ÑêÉèìÉåÅó=N= J= JOMMMMÓOMMMM=
Ej~ñáãìã=ÑêÉèìÉåÅó=~í=±OMMMMF=

N= o=

jMT= qçêèìÉ=Å~äÅìä~íáçå=î~äìÉ= B= JOMMKMMÓOMMKMM= MKMN= o=

jMU= qçêèìÉ=ÅìêêÉåí= B= JOMMKMMÓOMMKMM= MKMN= o=

jMV= lìíéìí=ÑêÉèìÉåÅó=N= eò= MKMMÓQMMKMM= = MKMN= o=

jNM= fåéìí=éçïÉê= B= MKMMÓOMMKMM= MKMN= o=

jNN= lìíéìí=ÅìêêÉåí= B= MKMMÓOMMKMM=EfåîÉêíÉê=ê~íáåÖ=~í=NMMKMMF= MKMN= o=

jNO= lìíéìí=îçäí~ÖÉ= s= MKMÓSMMKM= NKM= o=

jNP= léÉê~íáçå=Åçãã~åÇ=
Ecáå~ä=Ç~í~F=

J= oÉÑÉê=íç=íÜÉ=Ç~í~=Ñçêã~í=xNNz= J= o=

jNQ= léÉê~íáåÖ=ëí~íÉ= J= oÉÑÉê=íç=íÜÉ=Ç~í~=Ñçêã~í=xNPz= J= o=

jNR= vNJvO=çìíéìí=íÉêãáå~ä=Ç~í~= J= oÉÑÉê=íç=íÜÉ=Ç~í~=Ñçêã~í=xNOz= J= o=

jNS= c~ìäí=ãÉãçêó=M= J=

jNT= c~ìäí=ãÉãçêó=ENëí=éêáçêF= J=

jNU= c~ìäí=ãÉãçêó=EOåÇ=éêáçêF= J=

jNV= c~ìäí=ãÉãçêó=EPêÇ=éêáçêF= J=

oÉÑÉê=íç=íÜÉ=^ä~êã=ÅçÇÉ=í~ÄäÉ=ÄÉäçï= J= o=

jOM= léÉê~íáåÖ=íáãÉ= Ü= MÓSRMMM= N= o=

jON= a`=äáåâ=ÅáêÅìáí=îçäí~ÖÉ= s= MÓNMMM= N= o=

jOP= qóéÉ=ÅçÇÉ= J= oÉÑÉê=íç=íÜÉ=Ç~í~=Ñçêã~í=xNQz= J= o=

jOQ= `~é~Åáíó=ÅçÇÉ= J= oÉÑÉê=íç=íÜÉ=Ç~í~=Ñçêã~í=xVz= J= o=

jOR= olj=îÉêëáçå= J= MÓVVVV= N= o=

jOS= qê~åëãáëëáçå=Éêêçê=ÅçÇÉ=E=op=QUR=
F=

J= oÉÑÉê=íç=íÜÉ=^ä~êã=ÅçÇÉ=í~ÄäÉ=ÄÉäçï= J= o=

jQS= iáÑÉ=çÑ=ã~áå=ÅáêÅìáí=Å~é~Åáíçê= B= MKMÓNMMKM= MKN= o=

jQU= iáÑÉ=çÑ=ÅççäáåÖ=Ñ~å= Ü= MÓSRMMM= N= o=
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Note :  
NF= = qÜÉ=çìíéìí=ÑêÉèìÉåÅó=N=áë=ÄÉÑçêÉ=ëäáé=ÅçãéÉåë~íáçåK=

OF= = ^ä~êã=ÅçÇÉ=

=

`çÇÉ= aÉëÅêáéíáçå= = `çÇÉ= aÉëÅêáéíáçå= =

M= kç=~ä~êã= JJJ= PN= jÉãçêó=Éêêçê= bêN=

N= lîÉêÅìêêÉåí=E=aìêáåÖ=~ÅÅÉäÉê~íáçå=F= l`N= PO= hbvm^a=é~åÉä=ÅçããìåáÅ~íáçå=Éêêçê= bêO=

O= lîÉêÅìêêÉåí=E=aìêáåÖ=ÇÉÅÉäÉê~íáçå=F= l`O= PP= `mr=Éêêçê= bêP=

P= lîÉêÅìêêÉåí=E=tÜáäÉ=êìååáåÖ=~í=Åçåëí~åí=
ëéÉÉÇ=F=

l`P= PQ= léíáçå=ÅçããìåáÅ~íáçå=Éêêçê= bêQ=

S= lîÉêîçäí~ÖÉ=E=aìêáåÖ=~ÅÅÉäÉê~íáçå=F= lrN= PR= léíáçå=Éêêçê= bêR=

T= lîÉêîçäí~ÖÉ=E=aìêáåÖ=ÇÉÅÉäÉê~íáçå= lrO= PS= léÉê~íáåÖ=éêçÅKÉêêçê= bêS=

U= lîÉêîçäí~ÖÉ=E=tÜáäÉ=êìååáåÖ=~í=Åçåëí~åí=
ëéÉÉÇ=F=

lrP= PT= lìíéìí=éÜ~ëÉ=äçëë=Éêêçê= bêT=

NM= råÇÉêîçäí~ÖÉ= ir= PU= opQUR=ÅçããìåáÅ~íáçå=Éêêçê= bêU=

NN= fåéìí=éÜ~ëÉ=äçëë= iáå= TN= `ÜÉÅâ=ëìã=Éêêçê= =

= = = = = = = = = TO= m~êáíó=Éêêçê= =

NT= lîÉêÜÉ~í=çÑ=ÜÉ~í=ëáåâ=áå=áåîÉêíÉê= leN= TP= líÜÉê=Éêêçêë= =

NU= bñíÉêå~ä=~ä~êã=áåéìí= leO= TQ= cçêã~í=Éêêçê= =

OO= lîÉêÜÉ~í=çÑ=a_=êÉëáëí~åÅÉ= ÇÄe= TR= `çãã~åÇ=Éêêçê= =

OP= bäÉÅíêçåáÅ=íÜÉêã~ä=çîÉêäç~Ç=êÉä~ó=
EjçíçêNF=

liN= TS= mêáçêáíó=çÑ=äáåâ= =

OQ= bäÉÅíêçåáÅ=íÜÉêã~ä=çîÉêäç~Ç=êÉä~ó=
EjçíçêOF=

liO= TT= kç=ïêáíáåÖ=êáÖÜí=Ñçê=Éêêçê= =

OR= bäÉÅíêçåáÅ=íÜÉêã~ä=çîÉêäç~Ç=êÉä~ó=
EfåîÉêíÉêF=

lir= TU= cìåÅíáçå=ÅçÇÉ=Éêêçê= =

= = = = = = = = = TV= cçêÄáÇÇÉå=ïêáíáåÖ=Éêêçê= =

= = = = = = = = = UM= a~í~=Éêêçê= =

= = = = = = = = = UN= bêêçê=ÇìêáåÖ=ïêáíáåÖ= =

=

=

=

=

=

=
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8.5 Parameter data format 

qÜÉ=Ç~í~=Ñçêã~íë=Ñçê=î~êáçìë=é~ê~ãÉíÉê=Ç~í~=çÑ=íÜÉ=áåîÉêíÉêë=~êÉ=ÇÉÑáåÉÇ=ÜÉêÉK=qÜÉ=Ç~í~=ëÜ~ää=ÄÉ=éêÉé~êÉÇ=~ÅÅçêÇáåÖ=íç=
íÜÉ=ÑçääçïáåÖ=Ç~í~=Ñçêã~í=ëéÉÅáÑáÅ~íáçåëK=qÜÉ=áåëíêìÅíáçå=ã~åì~ä=çÑ=áåîÉêíÉê=ëÜ~ää=ÄÉ=êÉÑÉêêÉÇ=íç=Ñçê=íÜÉ=ê~åÖÉ=~åÇ=ìåáí=çÑ=
Ç~í~K=qÜÉ=ÅçããìåáÅ~íáçå=åìãÄÉê=áë=ìëÉÇ=íç=~ÅÅÉëë=áåîÉêíÉê=é~ê~ãÉíÉêë=íÜêçìÖÜ=íÜÉ=ÑáÉäÇÄìë=çéíáçå=~åÇ=íç=ÅçåÑáÖìêÉ=
däçÄ~ä=a~í~Ä~ëÉ=qê~åë~ÅíáçåK=

=

=

iáëí=çÑ=é~ê~ãÉíÉê=Ç~í~=Ñçêã~í=

`çÇÉ= `çããìJ
åáÅ~íáçå=

kçK=
ÇÉÅáã~ä=

EeÉñKF=

k~ãÉ= a~í~=

cçêã~í

`çÇÉ= `çããìJ
åáÅ~íáçå=

kçK=ÇÉÅáã~ä

EeÉñKF=

k~ãÉ= a~í~=

cçêã~í

J= M= J= J= = J= = QREOaF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

pMN= NENF= pÉííáåÖ=ÑêÉèìÉåÅó=EéKìKF= xOz= = J= = QSEObF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

J= OEOF= J= J= = J= = QTEOcF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

J= PEPF= J= J= = J= = QUEPMF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

J= QEQF= J= J= = J= = QVEPNF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

pMR= RERF= pÉííáåÖ=ÑêÉèìÉåÅó= = xRz= = J= = RMEPOF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

pMS= SESF= léÉê~íáçå=Åçãã~åÇ= xNNz= = J= = RNEPPF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

= J= = TETF= = = = = = = = = = = = = = J= = = = = = = = = = J= = = J= = ROEPQF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

pMU= UEUF= ^ÅÅÉäÉê~íáçå=íáãÉ= xPz= = J= = RPEPRF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

pMV= VEVF= aÉÅÉäÉê~íáçå=íáãÉ= xPz= = J= = RQEPSF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

pNM= NME^F= qçêèìÉ=äáãáí=äÉîÉä=N= xRz=GN= = J= = RREPTF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

pNN= NNE_F= qçêèìÉ=äáãáí=äÉîÉä=O= xRz=GN= = J= = RSEPUF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

= J= = NOE`F= = = = = = = = = = = = = = J= = = = = = = = = = J= = = J= = RTEPVF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

J= NPEaF= J= J= = J= = RUEP^F= = = = = = = = = = = = = = J= = = = = = = = = = J= =

J= NQEbF= J= J= J= = = RVEP_F= = = = = = = = = = = = = = J= = = = = = = = = = J= =

jMN= NREcF= pÉííáåÖ=ÑêÉèìÉåÅó=Ecáå~ä=Ç~í~F= xOz= jQS= SMEP`F= iáÑÉ=çÑ=ã~áå=ÅáêÅìáí=Å~é~Åáíçê= xPz=

J= NSENMF= J= J= J= = SNEPaF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

J= NTENNF= J= J= jQU= SOEPbF= iáÑÉ=çÑ=ÅççäáåÖ=Ñ~å= xNz=

J= NUENOF= J= J= J= SPEPcF= J= J=

jMR= NVENPF= pÉííáåÖ=ÑêÉèìÉåÅó=Ecáå~ä=Ç~í~F= xRz= J= SQEQMF= J= J=

jMS= OMENQF= lìíéìí=ÑêÉèìÉåÅó=N= xOz= J= SREQNF= J= J=

jMT= ONENRF= qçêèìÉ=Å~äÅìä~íáçå=î~äìÉ= xSz= J= SSEQOF= J= J=

jMU= OOENSF= qçêèìÉ=ÅìêêÉåí= xSz= J= STEQPF= J= J=

jMV= OPENTF= lìíéìí=ÑêÉèìÉåÅó=N= xRz= J= SUEQQF= J= J=

jNM= OQENUF= fåéìí=éçïÉê= xRz= J= SVEQRF= J= J=

jNN= ORENVF= lìíéìí=ÅìêêÉåí= xRz= cMM= TMEQSF= a~í~=éêçíÉÅíáçå= xNz=
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jNO= OSEN^F= lìíéìí=îçäí~ÖÉ= xPz= cMN= TNEQTF= cêÉèìÉåÅó=Åçãã~åÇ=N= xNz=

jNP= OTEN_F= léÉê~íáçå=Åçãã~åÇ= = Ecáå~ä=
Ç~í~F=

xNNz= cMO= TOEQUF= léÉê~íáçå=ãÉíÜçÇ= xNz=

jNQ= OUEN`F= léÉê~íáåÖ=ëí~íÉ= xNPz= cMP= TPEQVF= j~ñáãìã=çìíéìí=ÑêÉèìÉåÅó=N= xNz=

jNR= OVENaF= vNJvO=çìíéìí=íÉêãáå~ä=Ç~í~= xNOz= cMQ= TQEQ^F= _~ëÉ=ÑêÉèìÉåÅó=N= xNz=

jNS= PMENbF= c~ìäí=ãÉãçêó=M= xNz= cMR= TREQ_F= o~íÉÇ=îçäí~ÖÉ=N= xNz=

jNT= PNENcF= c~ìäí=ãÉãçêó=ENëí=éêáçêF= xNz= cMS= TSEQ`F= j~ñáãìã=çìíéìí=îçäí~ÖÉ=N= xNz=

jNU= POEOMF= c~ìäí=ãÉãçêó=EOåÇ=éêáçêF= xNz= cMT= TTEQaF= ^ÅÅÉäÉê~íáçå=íáãÉ=N= xNMz=

jNV= PPEONF= c~ìäí=ãÉãçêó=EPêÇ=éêáçêF= xNz= cMU= TUEQbF= aÉÅÉäÉê~íáçå=íáãÉ=N= xNMz=

jOM= PQEOOF= léÉê~íáåÖ=íáãÉ= xNz= cMV= TVEQcF= qçêèìÉ=Äççëí=N= xPz=

jON= PREOPF= a`=äáåâ=ÅáêÅìáí=îçäí~ÖÉ= xNz= cNM= UMERMF= bäÉÅíêçåáÅë=íÜÉêã~ä=çîÉêäç~Ç=êÉä~ó=N= = xNz=

J= PSEOQF= J= J= = = EpÉäÉÅíáçåF= =

jOP= PTEORF= qóéÉ=ÅçÇÉ= xNQz= cNN= UNERNF= bäÉÅíêçåáÅë=íÜÉêã~ä=çîÉêäç~Ç=êÉä~ó=N= = xNMz=

jOQ= PUEOSF= `~é~Åáíó=ÅçÇÉ= xVz= = = EiÉîÉäF= =

jOR= PVEOTF= olj=îÉêëáçå= xNz= cNO= UOEROF= bäÉÅíêçåáÅë=íÜÉêã~ä=çîÉêäç~Ç=êÉä~ó=N= = xPz=

jOS= QMEOUF= qê~åëãáëëáçå=Éêêçê=éêçÅÉëëáåÖ= = xNz= cNP= UPERPF= bäÉÅíêçåáÅë=íÜÉêã~ä=çîÉêäç~Ç=êÉä~ó= = xNz=

= = ÅçÇÉ= = = = E_ê~âáåÖ=êÉëáëíçêF= =

J= = QNEOVF= = = = = = = = = = = = = = J= = = = = = = = = = J= = cNQ= UQERQF= oÉëí~êí=~ÑíÉê=ãçãÉåí~êó=éçïÉê=Ñ~áäìêÉ= xNz=

J= QOEO^F= J= J= = = EpÉäÉÅíáçåF= =

J= QPEO_F= J= J= = = =

J= QQEO`F= J= J= = = = =

= = = = = = = =

=

GNF=VVV=áë=íêÉ~íÉÇ=~ë=TccceK=
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`çÇÉ= `çããìJ
åáÅ~íáçå=

kçK=
ÇÉÅáã~ä=

EeÉñKF=

k~ãÉ= a~í~=

cçêã~í

`çÇÉ `çããìJ
åáÅ~íáçå=

kçK=
ÇÉÅáã~ä=

EeÉñKF=

k~ãÉ= a~í~=

cçêã~í

cNR= URERRF= cêÉèìÉåÅó=äáãáíÉê=EeáÖÜF= xNz= J= NPREUTF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

cNS= USERSF= cêÉèìÉåÅó=äáãáíÉê=EiçïF= xNz= bQM= NPSEUUF= aáëéä~ó=ÅçÉÑÑáÅáÉåí=^= xNMz=

cNT= UTERTF= d~áå=EÑçê=ÑêÉèìÉåÅó=ëÉííáåÖ=ëáÖå~äF= xPz= bQN= NPTEUVF= aáëéä~ó=ÅçÉÑÑáÅáÉåí=_= xNMz=

cNU= UUERUF= _á~ë=ÑêÉèìÉåÅó= xQz= J= NPUEU^F= = = = = = = = = = = = = = J= = = = = = = = = = J= =

cOM= UVERVF= a`=Äê~âÉ=Epí~êíáåÖ=ÑêÉèìÉåÅóF= xPz= J= NPVEU_F= = = = = = = = = = = = = = J= = = = = = = = = = J= =

cON= VMER^F= a`=Äê~âÉ=E_ê~âáåÖ=äÉîÉäF= xNz= J= NQMEU`F= = = = = = = = = = = = = = J= = = = = = = = = = J= =

cOO= VNER_F= a`=Äê~âÉ=E_ê~âáåÖ=íáãÉF= xPz= `MN= NQNEUaF= gìãé=ÑêÉèìÉåÅó=N= xNz=

cOP= VOER`F= pí~êíáåÖ=ÑêÉèìÉåÅó= xPz= `MO= NQOEUbF= gìãé=ÑêÉèìÉåÅó=O= xNz=

cOQ= VPERaF= pí~êíáåÖ=ÑêÉèìÉåÅó=EeçäÇáåÖ=íáãÉF= xPz= `MP= NQPEUcF= gìãé=ÑêÉèìÉåÅó=P= xNz=

cOR= VQERbF= píçé=ÑêÉèìÉåÅó= xPz= `MQ= NQQEVMF= gìãé=ÑêÉèìÉåÅó=EtáÇíÜF= xNz=

cOS= VRERcF= jçíçê=ëçìåÇ=E`~êêáÉê=ÑêÉèìÉåÅóF= xNz=GN `MR= NQREVNF= jìäíáJëíÉé=ÑêÉèìÉåÅó=N= xRz=

cOT= VSESMF= jçíçê=ëçìåÇ=EpçìåÇ=íçåÉF= xNz= `MS= NQSEVOF= jìäíáJëíÉé=ÑêÉèìÉåÅó=O= xRz=

cPM= VTESNF= cj^=íÉêãáå~ä=Esçäí~ÖÉ=~ÇàìëíF= xNz= `MT= NQTEVPF= jìäíáJëíÉé=ÑêÉèìÉåÅó=P= xRz=

cPN= VUESOF= cj^=íÉêãáå~ä=EcìåÅíáçå=ëÉäÉÅíáçåF xNz= `MU= NQUEVQF= jìäíáJëíÉé=ÑêÉèìÉåÅó=Q= xRz=

cPP= VVESPF= cjm=íÉêãáå~ä=EmìäëÉ=ê~íÉ=ãìäíáéäáÉêF= xNz= `MV= NQVEVRF= jìäíáJëíÉé=ÑêÉèìÉåÅó=R= xRz=

cPQ= NMMESQF= cjm=íÉêãáå~ä=Esçäí~ÖÉ=~ÇàìëíF= xNz= `NM= NRMEVSF= jìäíáJëíÉé=ÑêÉèìÉåÅó=S= xRz=

cPR= NMNESRF= cjm=íÉêãáå~ä=EcìåÅíáçå=ëÉäÉÅíáçåF xNz= `NN= NRNEVTF= jìäíáJëíÉé=ÑêÉèìÉåÅó=T= xRz=

cPS= NMOESSF= PMoó=çéÉê~íáçå=ãçÇÉ= xNz= J= NROEVUF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

= = = = `PM= NRPEVVF= cêÉèìÉåÅó=ëÉííáåÖ=O= xNz=

cQM= NMPESTF= qçêèìÉ=äáãáí=N=EaêáîáåÖF= xNz= `PN= NRQEV^F= ^å~äçÖ=áåéìí=çÑÑëÉí=EíÉêãáå~ä=NOF=L= xQz=

cQN= NMQESUF= qçêèìÉ=äáãáí=N=E_ê~âáåÖF= xNz= = = ^å~äçÖ=áåéìí=Äá~ë=EíÉêãáå~ä=NOF= =

cQO= NMRESVF= qçêèìÉ=îÉÅíçê=Åçåíêçä=N= xNz= `PO= NRREV_F= ^å~äçÖ=áåéìí=çÑÑëÉí=EíÉêãáå~ä=`NF=L= xQz=

bMN= NMSES^F= uN=íÉêãáå~ä=ÑìåÅíáçå= xNz= = = ^å~äçÖ=áåéìí=Ö~áå=EíÉêãáå~ä=NOF= =

bMO= NMTES_F= uO=íÉêãáå~ä=ÑìåÅíáçå= xNz= `PP= NRSEV`F= ^å~äçÖ=ÑáäíÉê= xRz=

bMP= NMUES`F= uP=íÉêãáå~ä=ÑìåÅíáçå= xNz= mMN= NRTEVaF= jçíçê=N=EkìãÄÉê=çÑ=éçäÉëF= xNz=

bMQ= NMVESaF= uQ=íÉêãáå~ä=ÑìåÅíáçå= xNz= mMO= NRUEVbF= jçíçê=N=E`~é~ÅáíóF= xRz=

bMR= NNMESbF= uR=íÉêãáå~ä=ÑìåÅíáçå= xNz= mMP= NRVEVcF= jçíçê=N=Eo~íÉÇ=ÅìêêÉåíF= xNMz=

J= NNNEScF= = = = = = = = = = = = = = J= = = = = = = = = = J= = J= NSME^MF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

J= NNOETMF= = = = = = = = = = = = = = J= = = = = = = = = = J= = mMR= NSNE^NF= jçíçê=N=ElåJäáåÉ=íìåáåÖF= xNz=

J= NNPETNF= = = = = = = = = = = = = = J= = = = = = = = = = J= = mMS= NSOE^OF= jçíçê=N=EkçJäç~Ç=ÅìêêÉåíF= xNMz=

J= NNQETOF= = = = = = = = = = = = = = J= = = = = = = = = = J= = mMT= NSPE^PF= jçíçê=N=EBoNF= xRz=

bNM= NNRETPF= ^ÅÅÉäÉê~íáçå=íáãÉ=O= xNMz= mMU= NSQE^QF= jçíçê=N=EBuF= xRz=

bNN= NNSETQF= aÉÅÉäÉê~íáçå=íáãÉ=O= xNMz= mMV= NSRE^RF= jçíçê=N=Epäáé=ÅçãéÉåë~íáçå=Åçåíêçä=F xRz=

J= NNTETRF= = = = = = = = = = = = = = J= = = = = = = = = = J= = eMP= NSSE^SF= a~í~=áåáíá~äáòáåÖ= xNz=GO=

HMS INDUSTRIAL NETWORKS AB  PV

=

efesotomasyon.com - Control Techniques,emerson,saftronics -ac drive-servo motor



  USER MANUAL
Revision 1.02 

2002-01-25

=

J= NNUETSF= = = = = = = = = = = = = = J= = = = = = = = = = J= = eMQ= NSTE^TF= ^ìíçJêÉëÉí=EqáãÉëF= xNz=

J= NNVETTF= = = = = = = = = = = = = = J= = = = = = = = = = J= = eMR= NSUE^UF= ^ìíçJêÉëÉíEoÉëÉí=áåíÉêî~äF= xNz=

J= NOMETUF= = = = = = = = = = = = = = J= = = = = = = = = = J= = eMS= NSVE^VF= c~å=ëíçé=çéÉê~íáçå= xNz=

bNS= NONETVF= qçêèìÉ=äáãáíÉê=O=EaêáîáåÖF= xNz= eMT= NTME^^F= ^``La``=é~ííÉêå=EjçÇÉ=ëÉäÉÅíáçåF xNz=

bNT= NOOET^F= qçêèìÉ=äáãáíÉê=O=E_ê~âáåÖF= xNz= J= NTNE^_F= = = = = = = = = = = = = = J= = = = = = = = = = J= =

bOM= NOPET_F= vN=íÉêãáå~ä=ÑìåÅíáçå= xNz= eMV= NTOE^`F= pí~êí=ãçÇÉ=EmáÅâJìé=ãçÇÉF= xNz=

bON= NOQET`F= vO=íÉêãáå~ä=ÑìåÅíáçå= xNz= eNM= NTPE^aF= båÉêÖóJë~îáåÖ=çéÉê~íáçå= xNz=

J= NORETaF= = = = = = = = = = = = = = J= = = = = = = = = = J= = eNN= NTQE^bF= aÉÅÉäÉê~íáçå=ãçÇÉ= xNz=

J= NOSETbF= = = = = = = = = = = = = = J= = = = = = = = = = J= = eNO= NTRE^cF= fåëí~åí~åÉçìë=çîÉêÅìêêÉåí=äáãáíáåÖ= xNz=

J= NOTETcF= = = = = = = = = = = = = = J= = = = = = = = = = J= = eNP= NTSE_MF= ^ìíçJêÉëí~êí=EoÉëí~êí=íáãÉF= xPz=

= = = = eNQ= NTTE_NF= ^ìíçJêÉëí~êí=EcêÉèìÉåÅó=Ñ~ää=ê~íÉF= xRz=

bPM= NOUEUMF= cêÉèìÉåÅó=~êêáî~ä=Ec^oF= = xPz= J= NTUE_OF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

= = EaÉíÉÅíáåÖ=ïáÇíÜF= = J= NTVE_PF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

bPN= NOVEUNF= cêÉèìÉåÅó=ÇÉíÉÅíáçå=N=EcaqF= = xNz= J= NUME_QF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

= = EäÉîÉäF= = J= NUNE_RF= = = = = = = = = = = = = = J= = = = = = = = = = J= =

bPO= NPMEUOF= cêÉèìÉåÅó=ÇÉíÉÅíáçå=EcaqF= = = xPz= eOM= NUOE_SF= mfa=Åçåíêçä=EjçÇÉ=ëÉäÉÅíáçåF= xNz=

= = EeóëíÉêÉëáë=ïáÇíÜF= = eON= NUPE_TF= mfa=Åçåíêçä=EcÉÉÇ=Ä~Åâ=ëáÖå~äF= xNz=

bPP= NPNEUPF= lîÉêäç~Ç=É~êäó=ï~êåáåÖ= = xNz= eOO= NUQE_UF= mfa=Åçåíêçä=EmJd~áåF= xRz=

= = EjçÇÉ=ëÉäÉÅíáçåF= = eOP= NURE_VF= mfa=Åçåíêçä=EfJíáãÉF= = xPz=

bPQ= NPOEUQF= lîÉêäç~Ç=É~êäó=ï~êåáåÖ=N=EäÉîÉäF= xNMz= eOQ= NUSE_^F= mfa=Åçåíêçä=EaJíáãÉF= xRz=

bPR= NPPEURF= lîÉêäç~Ç=É~êäó=ï~êåáåÖ=EqáãÉê=íáãÉF= xPz= eOR= NUTE__F= mfa=Åçåíêçä=EcÉÉÇÄ~Åâ=ÑáäíÉêF= xPz=

J= NPQEUSF= = = = = = = = = = = = = = J= = = = = = = = = = J= = = = = =

GNF=MKTR=âeò=áë=íêÉ~íÉÇ=~ë=MMMMe=

GOF=qÜÉ=ÅçããìåáÅ~íáçå=ãáÖÜí=åçí=ÄÉ=~ÄäÉ=íç=ÄÉ=ÅçåíáåìÉÇ=Äó=ïêáíáåÖ=EÇ~í~=NFK=

=

=

=

HMS INDUSTRIAL NETWORKS AB  QM

=
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HMS INDUSTRIAL NETWORKS AB  QN

`çÇÉ=

=

=

=

`çããìJ
åáÅ~íáçå=

kçK=
ÇÉÅáã~ä=

EeÉñKF=

k~ãÉ= a~í~=

cçêã~í

=

`çÇÉ

=

=

=

`çããìJ
åáÅ~íáçå=

kçK=
ÇÉÅáã~ä=

EeÉñKF=

k~ãÉ= a~í~=

cçêã~í

=

=

eOS= NUUE_`F= mq`=íÜÉêãáëíçê=EjçÇÉ=ëÉäÉÅíáçåF= xNz= çPS= OPREb_F= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MT= xNz=

eOT= NUVE_aF= mq`=íÜÉêãáëíçê=EiÉîÉäF= xRz= çPT= OPSEb`F= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MU= xNz=

eOU= NVME_bF= aêççé=çéÉê~íáçå= xQz= çPU= OPTEbaF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MV= xNz=

ePM= NVNE_cF= pÉêá~ä=äáåâ=EcìåÅíáçå=ëÉäÉÅíáçåF= xNz= çPV= OPUEbbF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NM= xNz=

ePN= NVOE`MF= opQUR=E^ÇÇêÉëëF= xNz=GN= çQM= OPVEbcF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NN= xNz=

ePO= NVPE`NF= opQUR=EjçÇÉ=ëÉäÉÅíáçå=çå=ÉêêçêF= xNz=GN= çQN= OQMEcMF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NO= xNz= =

ePP= NVQE`OF= opQUR=EqáãÉê=íáãÉF= xPz=GN= çQO= OQNEcNF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NP= xNz= =

ePQ= NVRE`PF= opQUR=E_~ìÇ=ê~íÉF= xNz=GN= çQP= OQOEcOF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NQ= xNz= =

ePR= NVSE`QF= opQUR=Ea~í~=äÉåÖíÜF= xNz=GN= çQQ= OQPEcPF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NR= xNz= =

ePS= NVTE`RF= opQUR=Em~êáíó=ÅÜÉÅâF= xNz=GN= çQR= OQQEcQF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NS= xNz= =

ePT= NVUE`SF= opQUR=Epíçé=ÄáíëF= xNz=GN= çQS= OQREcRF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NT= xNz= =

ePU= NVVE`TF= opQUR=Ekç=êÉëéçåëÉ=ÇÉíÉÅíáçå=íáãÉF= xNz=GN= çQT= OQSEcSF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NU= xNz= =

ePV= OMME`UF= opQUR=EoÉëéçåëÉ=áåíÉêî~äF= xRz=GN= çQU= OQTEcTF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NV= xNz= =

^MN= OMNE`VF= j~ñáãìã=ÑêÉèìÉåÅó=O= xNz= çQV= OQUEcUF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=OM= xNz= =

^MO= OMOE`^F= _~ëÉ=ÑêÉèìÉåÅó=O= xNz= çRM= OQVEcVF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=ON= xNz= =

^MP= OMPE`_F= o~íÉÇ=îçäí~ÖÉ=O=E~í=Ä~ëÉ=ëéÉÉÇF= xNz= çRN= ORMEc^F= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=OO= xNz=

^MQ= OMQE``F= j~ñáãìã=çìíéìí=îçäí~ÖÉ=O= xNz= çRO= ORNEc_F= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=OP= xNz=

^MR= OMRE`aF= qçêèìÉ=Äççëí=O= xPz= çRP= OROEc`F= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=OQ= xNz=

^MS= OMSE`bF= bäÉÅíêçåáÅë=íÜÉêã~ä=O=EpÉäÉÅíáçåF= xNz= çRQ= ORPEcaF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=OR= xNz=

^MT= OMTE`cF= bäÉÅíêçåáÅë=íÜÉêã~ä=O=EiÉîÉäF= xNMz= çRR= ORQEcbF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=OS= xNz=

^MU= OMUEaMF= bäÉÅíêçåáÅë=íÜÉêã~ä=O= = xPz= J= ORREccF= J= J=

= = EqÜÉêã~ä=íáãÉ=Åçåëí~åíF= = = = = =

^MV= OMVEaNF= qçêèìÉ=îÉÅíçê=Åçåíêçä=O= xNz= = = = =

^NM= ONMEaOF= jçíçê=O=EkìãÄÉê=çÑ=ãçíçêJO=éçäÉëF= xNz= = = = =

^NN= ONNEaPF= jçíçê=O=E`~é~ÅáíóF= xRz= = = = =

^NO= ONOEaQF= jçíçê=O=Eo~íÉÇ=ÅìêêÉåíF= xNMz= = = = =

J= ONPEaRF= = = = = = = = = = = = = = J= = = = = = = = = = J= = = = = =

^NQ= ONQEaSF= jçíçê=O=ElåJäáåÉ=íìåáåÖF= xNz= = = = =

^NR= ONREaTF= jçíçê=O=Ekç=äç~Ç=ÅìêêÉåí= = xNMz= = = = =

^NS= ONSEaUF= jçíçê=O=EBoN=ëÉííáåÖF= xRz= = = = =

^NT= ONTEaVF= jçíçê=O=EBu=ëÉííáåÖF= xRz= = = = =

^NU= ONUEa^F= jçíçê=O=Epäáé=ÅçãéÉåë~íáçå=Åçåíêçä=OF= xRz= = = = =

J= ONVEa_F= = = = = = = = = = = = = = J= = = = = = = = = = J= = = = = =

J= OOMEa`F= = = = = = = = = = = = = = J= = = = = = = = = = J= = = = = =

J= OONEaaF= = = = = = = = = = = = = = J= = = = = = = = = = J= = = = = =

=
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J= OOOEabF= = = = = = = = = = = = = = J= = = = = = = = = = J= = = = = =

J= OOPEacF= = = = = = = = = = = = = = J= = = = = = = = = = J= = = = = =

J= OOQEbMF= = = = = = = = = = = = = = J= = = = = = = = = = J= = = = = =

J= OOREbNF= = = = = = = = = = = = = = J= = = = = = = = = = J= = = = = =

J= OOSEbOF= = = = = = = = = = = = = = J= = = = = = = = = = J= = = = = =

çOT= OOTEbPF= jçÇÉ=ëÉäÉÅíáçå=çå=Éêêçê= xNz= = = = =

çOU= OOUEbQF= qáãÉê=íáãÉ=ëÉííáåÖ= xPz= = = = =

çPM= OOVEbRF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MN= xNz= = = = =

çPN= OPMEbSF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MO= xNz= = = = =

çPO= OPNEbTF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MP= xNz= = = = =

çPP= OPOEbUF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MQ= xNz= = = = =

çPQ= OPPEbVF= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MR= xNz= = = = =

çPR= OPQEb^F= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MS= xNz= = = = =

GNF=oÉ~ÇJçåäó=Ñêçã=ÅçããìåáÅ~íáçåK=

=

=

=

HMS INDUSTRIAL NETWORKS AB  QO
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8.6 Data format specification 

^ää=Ç~í~=ïáíÜáå=íÜÉ=Ç~í~=ÑáÉäÇ=çÑ=íÜÉ=ÅçããìåáÅ~íáçå=Ñê~ãÉ=Åçåëáëí=çÑ=NS=Äáíë=Äáå~êó=Ç~í~K=
 

Ejp_F= = = = = = = = = = = = = Eip_F

NR= NQ= NP= NO= NN= NM= V= U= T= S= R= Q= P= O= N= M=

NSJÄáíë=Äáå~êó=Ç~í~= =

EkÉÖ~íáîÉ=Ç~í~=áë=íêÉ~íÉÇ=ïáíÜ=íïçÛë=ÅçãéäÉãÉåíKF=

=

a~í~=Ñçêã~í=xNz= = fåíÉÖÉê=Ç~í~=EmçëáíáîÉFW=jáåK=ìåáí=N=

bñ~ãéäÉF=fÑ=cNR=EcêÉèìÉåÅó=äáãáíÉêI=ÜáÖÜ=äáãáíF=Z=SM=eòI=

= = SM=G=N=Z=SM=Z=MMP`e= J[= M= M= P= `
=

a~í~=Ñçêã~í=xOz= = fåíÉÖÉê=Ç~í~=EmçëáíáîÉI=åÉÖ~íáîÉFW=jáåK=ìåáí=N=

bñ~ãéäÉF=fÑ=cNU=E_á~ë=ÑêÉèìÉåÅóF=Z=JOM=eòI=

c= c= b= `= JOM=G=N=Z=JOM=Z=ccb`eEíïçÛë=ÅçãéäÉãÉåíF= J[=

=

a~í~=Ñçêã~í=xPz= = aÉÅáã~ä=Ç~í~=EmçëáíáîÉFW=jáåK=ìåáí=MKN=

bñ~ãéäÉF=fÑ=cNT=d~áå=EÑçê=ÑêÉèìÉåÅó=ëÉííáåÖ=ëáÖå~äF=Z=NMMKMBI=

= NMMKM=G=NM=Z=NMMM=Z=MPbUe= J[= M= P= b= U=
=

a~í~=Ñçêã~í=xQz= = aÉÅáã~ä=Ç~í~=EmçëáíáîÉI=åÉÖ~íáîÉFW=jáåK=ìåáí=MKN=

bñ~ãéäÉF=fÑ=eOU=Eaêççé=çéÉê~íáçåF=Z=JRKMeòI=

c= c= ` b== = JRKM=G=NM=Z=JRM=Z=cc`beEíïçÛë=ÅçãéäÉãÉåíF= J[=

=

a~í~=Ñçêã~í=xRz= = aÉÅáã~ä=Ç~í~=EmçëáíáîÉFW=jáåK=ìåáí=MKMN=

bñ~ãéäÉF=fÑ=`MR=EjìäíáJëíÉé=ÑêÉèìÉåÅó=NF=Z=RMKOR=eòI=

= = RMKOR=G=NMM=Z=RMOR=Z=NP^Ne= J[= N= P= ^ N=
=

a~í~=Ñçêã~í=xSz= = aÉÅáã~ä=Ç~í~=EmçëáíáîÉI=åÉÖ~íáîÉFW=jáåK=ìåáí=MKMN=

bñ~ãéäÉF=fÑ=jMT=E^Åíì~ä=íçêèìÉ=î~äìÉF=Z=JURKPUBI=

a= b= ^ S== = JURKPU=G=NMM=Z=JURPU=Z=ab^SeEíïçÛë=ÅçãéäÉãÉåíF= J[=

=

a~í~=Ñçêã~í=xTz= = aÉÅáã~ä=Ç~í~=EmçëáíáîÉFW=jáåK=ìåáí=MKMMN=

bñ~ãéäÉF=fÑ=çMR=E`çåëí~åí=f=çÑ=ÑÉÉÇÄ~Åâ=ëéÉÉÇ=ÅçåíêçääÉêF=Z=MKNMRëI=

= = MKNMR=G=NMMM=Z=NMR=Z=MMSVe= J[= M= M= S= V=
=

HMS INDUSTRIAL NETWORKS AB  QP

=
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a~í~=Ñçêã~í=xUz= = aÉÅáã~ä=Ç~í~=EmçëáíáîÉI=åÉÖ~íáîÉFW=jáåK=ìåáí=MKMMN=

bñ~ãéäÉF=fÑ=ÄÉáåÖ=JNKOPQI=

c= _= O= b== = JNKOPQ=G=NMMM=Z=JNOPQ=Z=c_ObeEíïçÛë=ÅçãéäÉãÉåíF= J[=

=

a~í~=Ñçêã~í=xVz� `~é~Åáíó=ÅçÇÉ=

`çÇÉ= csoJbNNp=W=`~é~Åáíó=EâtF= ^cPMMbNN=W=`~é~Åáíó=EemF=

NM= MKN= MKNO=

OM= MKO= MKOR=

QM= MKQ= MKR=

TR= MKTR= N=

NRM= NKR= O=

OOM= OKO= P=

PTM= PKT= R=

RRM= RKR= TKR=

TRM= TKR= NM=

bñ~ãéäÉF=fÑ=PKTât=

= páåÅÉ=PKT=G=NMM=Z=PTM=Z=MNTOe= J[= M= N= T= O=
=

a~í~=Ñçêã~í=xNMz=bñéçåÉåíá~ä=Ç~í~=E^``Lab`=íáãÉI=ÅìêêÉåí=î~äìÉI=Çáëéä~ó=ÅçÉÑÑáÅáÉåíF=

=

Ejp_F= = = = = = = = = = = = = Eip_F

NR= NQ= NP= NO= NN NM V U T S R Q= P= O N M

mçä~êáíó= M= M= M= fåÇÉñ=
éçíáçå=

a~í~=éçêíáçå=

HMS INDUSTRIAL NETWORKS AB  QQ

=

=

MW=MKMN= G= MMNÓVVV= EMKMM=Ó=VKVVF=

NW=MKN= G= NMMÓVVV= ENMKM=Ó=VVKVF=

OW=N= G= NMMÓVVV= ENMM=Ó=VVVF=

PW=NM= G= NMMÓVVV= ENMMM=Ó=PSMMF=

=

MW=mçëáíáîÉ=EHFI=NWkÉÖ~íáîÉ=EJF=

kçí=ìëÉÇ=

=

bñ~ãéäÉF=cMT=E^ÅÅÉäÉê~íáçå=íáãÉ=NF=Z=OMKM=ëI=

M= Q= ` U== OMKM=Z=MKN=G=OMM= = J[=

=

=
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a~í~=Ñçêã~í=xNNz=léÉê~íáçå=Åçãã~åÇ=

=

NR= NQ= NP= NO= NN= NM= V= U= T= S= R= Q= P= O= N= M=
Eo
pq

F= M= M= M= M= M= M= M= M= uR= uQ= uP= uO= uN=

o
b
s
=

ct
a
=

HMS INDUSTRIAL NETWORKS AB  QR

=

^ä~êã=êÉëÉí= kçí=ìëÉÇ= jìäíáJÑìåÅíáçå=Åçãã~åÇ= ctaW=cçêï~êÇ=êçí~íáçå=
= = = = = = = = = = = = = Åçãã~åÇ= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
Åçãã~åÇ=

= = = obsW=oÉîÉêëÉ=êçí~íáçå=
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
Åçãã~åÇ=

E^ää=Äáíë=~êÉ=lk=Äó=NF=

bñ~ãéäÉF=fÑ=jNP=EléÉê~íáçå=Åçãã~åÇI=cáå~ä=Åçãã~åÇF=Z=ctaI=uNI=uR=Z=lkI=

= MMMM=MMMM=MNMM=MNMNÄ=Z=MMQRe= J[=

=

=

a~í~=Ñçêã~í=xNOz=råáîÉêë~ä=çìíéìí=íÉêãáå~ä=

=

NR= NQ= NP= NO= NN= NM= V= U= T= S= R= Q= P= O= N= M=

M= M= M= M= M= M= M= M= M= M= M= M= M= M= vO= vN=

=

kçí=ìëÉÇ= råáîÉêë~ä=Åçãã~åÇ=

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
E^ää=Äáíë=~êÉ=lk=Äó=NF=

=

bñ~ãéäÉF=fÑ=jNR=EråáîÉêë~ä=çìíéìí=íÉêãáå~äF=Z=vNI=vO=Z=lkI=

= MMMM=MMMM=MMMM=MMNNÄKZ=MMMPe= J[=

M= M= Q= R=

M= M= M= P=
=

=
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