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a~íÉW= açÅìãÉåíW= kçíÉëW=

OMMNJMQJNN= oÉîáëáçå=MKNM= `êÉ~íÉÇ=

OMMNJMQJNU= oÉîáëáçå=NKMM= `Ü~åÖÉë=~ÅÅçêÇáåÖ=íç=cìàá=êÉèìÉëíëK=

Preface 
qÜÉ=Ç~í~=~åÇ=áääìëíê~íáçåë=ÑçìåÇ=áå=íÜáë=ÇçÅìãÉåí=~êÉ=åçí=ÄáåÇáåÖK=tÉ=êÉëÉêîÉ=íÜÉ=êáÖÜí=íç=ãçÇáÑó=çìê=éêçÇìÅíë=áå=äáåÉ=
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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=
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=
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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  
Confirm the following items upon a receipt.  

 

 1) The model number matches your purchase order? 

  Check the model number printed on the circuit board.  

=

 
Model :    OPC - E11S - IBS 

OPTION TYPE
IBS - > INTERBUS INTERFACE OPTION

INVERTER TYPE
E11S -> FVR-E11S SERIES

 
Model :    OPC E11S  IBS  U 

OPTION TYPE
IBS - >  INTERBUS INTERFACE OPTION 

INVERTER TYPE
E11S ->  AF-300 E11 SERIES

for GE Fuji

 Hereinafter, OPC-E11S-IBS is used representing OPC-E11S-IBS and OPCE11SIBU. 

=

2) Inspection for damage during transportation. Report damage to transportation carrier. 

=

=
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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=íÜÉ=ÅÜ~êÖÉ=ä~ãé=E`odF=áë=ÖçåÉ=çìíK= =

b

b=Option unit

Inverter unit=

a=

a=Keypad=

Inverter unit

=

Step1 Step2 to 3 =

=

=

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=íÜÉ=gmQ=çå=íÜÉ=ÅçåîÉêëáçå=Äç~êÇ>=

xSz=lm`JbNNpJf_p=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`JbNNpJf_pK=

fåîÉêíÉê=é~ê~ãÉíÉêë=ëìÅÜ=~ë=ePMI=bNNI=bPMI=çOTI=çOUI=çPM=íç=çPVI=~êÉ=ëÉí=ÅçêêÉÅíäóK=EePMW=iáåâ=
^ÅíáîÉLfå~ÅíáîÉI=bNNW=ÉÑÑÉÅí=íç=èìáÅâ=ëíçéI=bPMW=ÉÑÑÉÅí=íç=_áí=NM=çÑ=pí~íìë=ïçêÇI=çOT=~åÇ=çOUW=Ñçê=
o^pI=çPMJçPPW=mêçÅÉëë=a~í~=få=tçêÇëI=çPQJçPTW=mêçÅÉëë=a~í~=lìí=tçêÇëI=çPUW=^ãçìåí=çÑ=
m`m=tçêÇëI=çPVW=^ãçìåí=çÑ=mêçÅÉëë=a~í~=tçêÇëF=

 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`JbNNpJf_pK     

“bÒ=ãÉ~åë=íÜÉ=b~êíÜK 
=

=
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4. InterBus option card OPC-E11S-IBS  
qÜÉ=lm`JbNNpJf_p=çéíáçå=Å~êÇ=ÖáîÉë=~å=áåëí~åí=ÅçååÉÅíáçå=ÄÉíïÉÉå=~=cìàá=bNNp=ÇêáîÉë=Edb=cìàá=^cJPMMbNNF=~åÇ=
fåíÉê_ìëK=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`JbNNpJf_p=çéíáçå=Å~êÇ=ÅçããìåáÅ~íÉë=~ÅÅçêÇáåÖ=íç=íÜÉ=fåíÉê_ìë=mêçíçÅçä=pí~åÇ~êÇ=afk=NVOQR=é~êí=OK=
qÜáë=ãÉ~åë=íÜ~í=áí=Å~å=ÅçããìåáÅ~íÉ=ïáíÜ=~ää=ã~ëíÉêë=íÜ~í=Åçãéäó=ïáíÜ=íÜáë=ëí~åÇ~êÇI=Äìí=áí=ÇçÉë=åçí=åÉÅÉëë~êáäó=ãÉ~å=
íÜ~í=~ää=ëÉêîáÅÉë=~î~áä~ÄäÉ=ïáíÜ=fåíÉê_ìë=~êÉ=ëìééçêíÉÇK=qÜÉ=ÇêáîÉ=ÉåÖáåÉÉêáåÖ=éêçÑáäÉI=~äëç=âåçïå=~ë=aofsb`ljI=áë=
~=ëìÄëÉí=çÑ=fåíÉê_ìë=ïÜáÅÜ=çåäó=ÇÉã~åÇë=ëìééçêí=Ñçê=íÜÉ=ëÉêîáÅÉë=êÉäÉî~åí=íç=ëéÉÉÇ=Åçåíêçä=~ééäáÅ~íáçåëK=

få=~=Åçåíêçä=ëóëíÉã=íÜÉ=lm`JbNNpJf_p=ïáää=~Åí=~ë=~=êÉãçíÉ=Äìë=ëä~îÉ=íÜ~í=Å~å=ÄÉ=êÉ~Ç=Ñêçã=~åÇ=ïêáííÉå=íçI=Äó=~=
fåíÉê_ìë=ã~ëíÉêK=fí=ïáää=åçí=áåáíá~íÉ=ÅçããìåáÅ~íáçå=íç=çíÜÉê=åçÇÉëI=áí=ïáää=çåäó=êÉëéçåÇ=íç=áåÅçãáåÖ=íÉäÉÖê~ãëK= =

=

5. Introduction to InterBus 
qÜÉ=fåíÉê_ìë=áë=åçêã~ääó=ìëÉÇ=Ñçê=áåÇìëíêá~ä=~ìíçã~íáçåI=ëìÅÜ=~ë=Åçåíêçä=çÑ=î~äîÉëI=ëÉåëçêë=~åÇ=fLl=ìåáíëK= = fåíÉê_ìë=
~ééÉ~êë=áå=ã~åó=ÇáÑÑÉêÉåí=íóéÉ=çÑ=áåÇìëíêáÉë=ëìÅÜ=~ëW=^ìíçãçÄáäÉ=fåÇìëíêóI=cççÇ=fåÇìëíêóI=_ìáäÇáåÖ=^ìíçã~íáçåI=
mä~åí=`çåëíêìÅíáçåI=m~éÉê=`çåîÉêíáåÖI=tççÇ=mêçÅÉëëáåÖ=~åÇ=mêçÅÉëë=båÖáåÉÉêáåÖK=fåíÉê_ìë=Ü~ë=~=ìëÉê=çêÖ~åáë~íáçå=
Å~ääÉÇ=fåíÉê_ìë=`äìÄK=qÜÉ=çêÖ~åáë~íáçå=~ëëáëíë=ãÉãÄÉêë=çå=~=äçí=çÑ=ã~ííÉêë=ÅçåÅÉêåáåÖ=fåíÉê_ìëK=cçê=áåÑçêã~íáçå=
Åçåí~Åí=fåíÉê_ìëJ`äìÄ=çå=ÜííéWLLïïïKáåíÉêÄìëÅäìÄKÅçã=

=

5.1 Network Overview 

qÜÉ=ãÉÇá~=Ñçê=íÜÉ=ÑáÉäÇÄìë=áë=~=ëÜáÉäÇÉÇ=ÅçééÉê=Å~ÄäÉ=ÅçåëáëíáåÖ=çÑ=íÜêÉÉ=íïáëíÉÇ=é~áêëK=qïç=çÑ=íÜÉëÉ=é~áêë=~êÉ=ìëÉÇ=Ñçê=
íÜÉ=_ìë=ÅçååÉÅíáçå=~åÇ=áå=íÜÉ=ä~ëí=é~áê=íÜÉêÉ=áë=çåäó=çåÉ=Å~ÄäÉ=ìëÉÇK=qÜáë=Å~ÄäÉ=áë=ìëÉÇ=Ñçê=íÜÉ=ÖêçìåÇ=ÅçååÉÅíáçå=çÑ=
íÜÉ=_ìëK=qÜÉ=Ä~ìÇê~íÉ=Ñçê=íÜÉ=Äìë=áë=RMM=âÄáíLë=~åÇ=íÜÉ=íçí~ä=~ãçìåí=çÑ=Ç~í~=Ñçê=fåíÉê_ìë=áë=QMVS=fLl=éçáåíëK=

max 50m

max. 400m

HOST (Master)

Remote bus
(max 12,8 km)

Local bus (max 10m)

max 1,5 m max 1,5 m

Installation remote bus (max 50m)

Remote bus  segment

=
=

=

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

http://www.interbusclub.com/


  USER MANUAL
Revision 1.00

2002-01-25

=

HMS INDUSTRIAL NETWORKS AB  NN

=

5.2 Technical Features for InterBus 

qÜÉ=ÑáÖìêÉ=ÄÉäçï=ÇÉëÅêáÄÉë=íÜÉ=Äìë=ÅóÅäÉ=íáãÉ=çÑ=~å=fåíÉê_ìë=ëóëíÉãK=

= =
 
7,00 

8,00 

6,00 

5,00 

4,00 

3,00 

2,00 

1,00 

0,00 
0 256 512 768 1024 1280 1536 1792 2048

    B us  cycle time   (ms ) 

Number of I /O points   
=

=

=

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = pìãã~êó=qÉÅÜåáÅ~ä=cÉ~íìêÉë=fkqbo_rp= =

qê~åëãáëëáçå=qÉÅÜåáèìÉ=
     
 

 

• op=QUR=íïáëíÉÇ=é~áê=Å~ÄäÉ=EO=é~áê=H=dkaF=

• léíáÅ~ä=áåíÉêÑ~ÅÉ=

• qê~åëãáëëáçå=ê~íÉ=RMM=âÄáíLë=

• qçí~ä=~ãçìåí=çÑ=Ç~í~=QMVS=fLl=éçáåíë=

qÜêÉÉ=ëìÄ=ÄìëÉë= • içÅ~ä=Äìë=Eã~ñK=U=åçÇÉë=éÉê=äçÅ~ä=ÄìëF=

• fåëí~ää~íáçå=êÉãçíÉ=Äìë=Eã~ñK=ORS=åçÇÉëF=

• oÉãçíÉ=Äìë=Eã~ñK=ORS=åçÇÉëF=ã~ëíÉê=ÇÉéÉåÇÉåí=

_ìë=äÉåÖíÜ= • oÉãçíÉ=Äìë=ìé=íç=NOIU=âã=

• j~ñK=äÉåÖíÜ=çÑ=êÉãçíÉ=Äìë=ëÉÖãÉåíW=QMMã=

j~ñK=Äìë=Å~ÄäÉ=äÉåÖíÜ=ÄÉíïÉÉå= • eçëí=~åÇ=Ñáêëí=êÉãçíÉ=Äìë=ãçÇìäÉ=QMMã=

• qïç=êÉãçíÉ=Äìë=ãçÇìäÉë= = = = = = = = = = = = = = = = = QMMã=

• eçëí=~åÇ=ä~ëí=êÉãçíÉ=Äìë=ãçÇìäÉ= = = NOIU=âã=

jÉÇáìã=^ÅÅÉëë= • páåÖäÉJj~ëíÉê=ëóëíÉã=ëìééçêíÉÇ=

qïç=ÇáÑÑÉêÉåí=Ç~í~=íóéÉëW= = = = = = = = = = = = = = =
NK=mêçÅÉëë=Ç~í~=

• qáãÉJÇÉíÉêãáåáëíáÅ=

• pÜáÑí=êÉÖáëíÉê=íóéÉ=

• qçí~äJÑê~ãÉ=éêçíçÅçä=

• `óÅäÉJíáãÉ=∼=åìãÄÉê=çÑ=fLl=

OK=m`mJçÄàÉÅí= • mçëëáÄäÉ=~ÅÅÉëë=éêçíÉÅíáçå=çÑ=ÇáÑÑÉêÉåí=äÉîÉäë=m`mJçÄàÉÅí=~êÉ~=

• mçëëáÄäÉ=êÉ~Ç=~åÇ=ïêáíÉ=éêçíÉÅíáçå= =

=

=
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6. OPC-E11S-IBS Overview 
qÜáë=ëÉÅíáçå=Åçåí~áåë=åÉÅÉëë~êó=áåÑçêã~íáçå=åÉÉÇÉÇ=íç=ëí~êíJìé=~åÇ=ÅçåÑáÖìêÉ=íÜÉ=lm`JbNNpJf_pK=

6.1 Physical interface 

fëçä~íáçåW=qÜÉ=Äìë=áë=Ö~äî~åáÅ~ääó=ëÉé~ê~íÉÇ=Ñêçã=íÜÉ=çíÜÉê=ÉäÉÅíêçåáÅë=ïáíÜ=~å=çå=Äç~êÇ=a`La`=ÅçåîÉêíÉêK=_ìë=
ëáÖå~äë=~êÉ=áëçä~íÉÇ=îá~=çéíç=ÅçìéäÉêëK=

fåíÉê_ìë=ÅçããìåáÅ~íáçå=^pf`ëW=prmfP=~åÇ=pobN=Ñêçã=mÜçÉåáñ=`çåí~ÅíK=

_ìë=ÅçååÉÅíáçåW=qÜÉ=lm`JbNNpJf_p=ÅçååÉÅíë=íç=íÜÉ=fåíÉê_ìë=åÉíïçêâ=ïáíÜ=~=VJéáå=ã~äÉ=apr_=ÅçååÉÅíçê=Ñçê=íÜÉ=
_rpJfk=áåíÉêÑ~ÅÉ=~åÇ=~=VJéáå=ÑÉã~äÉ=ÅçååÉÅíçê=Ñçê=íÜÉ=_rpJlrq=áåíÉêÑ~ÅÉK=
^äëç=çÄëÉêîÉ=íÜ~í=íÜÉ=_rpJlrq=ÅçååÉÅíçê=ëÜçìäÇ=åçí=ÄÉ=ìëÉÇ=áÑ=íÜÉ=lm`JbNNpJf_p=áë=íÜÉ=ä~ëí=ãçÇìäÉ=çå=íÜÉ=
åÉíïçêâK=
cçê=íÜÉ=éáå=ä~óçìíI=êÉÑÉê=íç=íÜÉ=í~ÄäÉ=ÄÉäçïK=

=

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = _rpJfk= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
_rpJlrq=

aJpr_= k~ãÉ= = aJpr_= k~ãÉ=

N= alN= = N= alO=

S= LalN= = S= LalO=

O= afN= = O= afO=

T= LafN= = T= LafO=

P= dka= = PIR= dka=

eçìëáåÖ= mb= = V= o_pq=

= = = eçìëáåÖ= mb=

=

=
=

mib^pb=klqbW=^äï~óë=ÅçååÉÅí=o_pq=íç=dka=áÑ=áí=áë=åçí=íÜÉ=ä~ëí=ãçÇìäÉ=çå=íÜÉ=ÄìëK=fÑ=íÜÉ=o_pq=áë=åçí=
ÅçååÉÅíÉÇ=íç=dka=çå=íÜÉ=çìíéìí=ÅçååÉÅíçêI=íÜÉ=lm`JbNNpJf_p=ãçÇìäÉ=ïáää=íÉêãáå~íÉ=íÜÉ=çìíÖçáåÖ=ÄìëK=

cáÄêÉ=çéíáÅ~ä=ÅçåîÉêëáçåW= =

qÜÉ=ëí~åÇ~êÇ=lmqlpr_=Å~ååçí=ÄÉ=ìëÉÇ=ïáíÜ=íÜáë=ãçÇìäÉI=~å=lmqlpr_Jmirp=ïáää=Ü~îÉ=íç=ÄÉ=ìëÉÇK=

eçïÉîÉêI=áÑ=íÜÉ=åÉÉÇ=Ñçê=ÑáÄêÉ=çéíáÅë=~êáëÉëI=íÜÉêÉ=áë=~äëç=~=éçëëáÄáäáíó=çÑ=çêÇÉêáåÖ=íÜÉ=lm`JbNNpJf_p=ïáíÜ=~=ÑáÄêÉ=
çéíáÅ=áåíÉêÑ~ÅÉ=ÇáêÉÅíäó=çå=íÜÉ=Äç~êÇK=

=
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6.2 Configuration 

táíÜ=íÜÉ=lm`JbNNpJf_p=ãçÇìäÉ=íÜÉêÉ=áë=~äëç=íÜÉ=éçëëáÄáäáíó=çÑ=ëÉííáåÖ=ìé=ÇáÑÑÉêÉåí=Äìë=ÅçåÑáÖìê~íáçåëK=eçï=íç=
ÅçåÑáÖìêÉ=íÜÉ=åÉíïçêâ=Ñêçã=íÜÉ=âÉóé~Ç=çÑ=íÜÉ=ÇêáîÉI=éêáçê=íç=~Åíì~ääó=ÅçååÉÅíáåÖ=íÜÉ=lm`JbNNpJf_p=ãçÇìäÉI=áë=
ÇÉëÅêáÄÉÇ=áå=íÜÉ=ÑçääçïáåÖ=ëÉÅíáçåëK=
=

6.2.1 Process data words 

qÜÉ=é~ê~ãÉíÉê=çPV=Éå~ÄäÉë=íÜÉ=éçëëáÄáäáíó=íç=ÅÜ~åÖÉ=íÜÉ=~ãçìåí=çÑ=ïçêÇë=ìëÉÇ=Äó=íÜÉ=
lm`JbNNpJf_p=ãçÇìäÉ=Ñçê=íê~åëÑÉê=çÑ=éêçÅÉëë=Ç~í~=çå=íÜÉ=fåíÉê_ìë=åÉíïçêâK=

mäÉ~ëÉ=çÄëÉêîÉ=íÜ~í=áå=çêÇÉê=íç=ÄÉ=~ÄäÉ=íç=ìëÉ=ÅçåíêçäLëí~íìë=ïçêÇë=~åÇ=ëéÉÉÇ=ëÉíéçáåíL~Åíì~ä=ïçêÇë=íÜÉ=î~äìÉ=çÑ=çPV=Ü~ë=
íç=ÄÉ=ëÉí=íç=OK=

=

o39 data Amount of process data 

0 0 words, only PCP available 

1 1 word 

2 2 words 

3 3 words 

4-255 4 words 

=

qÜÉ=~ãçìåí=çÑ=éêçÅÉëë=Ç~í~=Å~å=~äëç=ÄÉ=ÅÜ~åÖÉÇ=Ñêçã=íÜÉ=fåíÉê_ìë=åÉíïçêâ=îá~=íÜÉ=áåÇÉñ=RbccK=kç=ã~ííÉê=Üçï=íÜÉ=
~ãçìåí=çÑ=Ç~í~=áë=ÅÜ~åÖÉÇI=~=éçïÉêJìé=çÑ=íÜÉ=ãçÇìäÉ=áë=åÉÉÇÉÇ=Ñçê=íÜÉ=åÉï=ëÉííáåÖë=íç=í~âÉ=ÉÑÑÉÅíK=

=

6.2.2 PCP-Words 

qÜÉ=~ãçìåí=çÑ=m`mJïçêÇë=ìëÉÇ=çå=íÜÉ=fåíÉê_ìë=åÉíïçêâ=Ñçê=íÜÉ=íê~åëÑÉê=çÑ=é~ê~ãÉíÉê=Ç~í~I=Å~å=ÄÉ=~äíÉêÉÇ=Äó=
ÅÜ~åÖáåÖ=íÜÉ=î~äìÉ=çÑ=íÜÉ=é~ê~ãÉíÉê=çPUK=

  

o38 data Amount of PCP-words 

0, 1, 3, 5-255 1 word of PCP 

2 2 words of PCP (Generation 4 master needed) 

4 4 words of PCP (Generation 4 master needed) 
=

qÜÉ=fåíÉê_ìë=ã~ëíÉê=Å~å=~äëç=ëÉí=íÜÉ=~ãçìåí=çÑ=m`mJïçêÇëI=Äó=ìëáåÖ=áåÇÉñ=RcMMK=kç=ã~ííÉê=Üçï=íÜÉ=~ãçìåí=çÑ=
m`mJïçêÇë=áë=~äíÉêÉÇI=~=éçïÉêJìé=çÑ=íÜÉ=ãçÇìäÉ=áë=åÉÉÇÉÇ=íç=~Åíì~ääó=ÅÜ~åÖÉ=íÜÉ=î~äìÉë=çå=íÜÉ=fåíÉê_ìë=åÉíïçêâK=fKÉK=
íÜÉ=ëÉí=Ç~í~=áë=íÜÉ=Ç~í~=ÄÉáåÖ=ìëÉÇ=~ÑíÉê=íÜÉ=åÉñí=éçïÉê=ìé=çÑ=íÜÉ=ãçÇìäÉK=

fí=áë=~äëç=áãéçêí~åí=íç=âåçï=íÜ~í=íÜÉ=lm`JbNNpJf_p=êÉèìáêÉë=NOU=ÄóíÉë=áå=íÜÉ=marJÄìÑÑÉêëI=~åÇ=íÜ~í=íÜÉ=ã~ëíÉê=~äëç=
Ü~ë=íç=ÄÉ=ëÉí=ìé=Ñçê=íÜ~í=~ãçìåí=ïÜáäÉ=ÅçããìåáÅ~íáåÖ=ïáíÜ=íÜÉ=ãçÇìäÉK=

mjpJëÉêîáÅÉë=ëìééçêíÉÇ=Äó=íÜÉ=ãçÇìäÉ=~êÉW=

• fåáíá~íÉ= • fÇÉåíáÑó=

• ^Äçêí= • dÉíJla=EpÜçêí=C=içåÖF=

• oÉàÉÅí= • oÉ~Ç=

=
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• pí~íìë= • têáíÉ=

=
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6.2.3 Process Data Words 

fí=áë=~äëç=éçëëáÄäÉ=íç=ìëÉ=ÇáÑÑÉêÉåí=~ãçìåí=çÑ=éêçÅÉëë=Ç~í~=ïçêÇë=ïáíÜ=íÜÉ=lm`JbNNpJf_p=ãçÇìäÉK=qÜÉ=ã~ééáåÖ=çÑ=
íÜÉ=éêçÅÉëë=Ç~í~=Å~å=ÄÉ=ÇçåÉ=îá~=íÜÉ=é~ê~ãÉíÉêë=çPMJçPT=~ÅÅçêÇáåÖ=íç=í~ÄäÉ=PW=

=

Parameter number Mapped to Possible settings 

o30 Process Data In Word 0   0 = DRIVECOM Status Word 
1-255 Corresponding vendor specific parameter 

o31 Process Data In Word 1 0 = DRIVECOM Speed Actual 
1-255 Corresponding vendor specific parameter 

o32 Process Data In Word 2 0 = Not used 
1-255 Corresponding vendor specific parameter 

o33 Process Data In Word 3 0 = Not used 
1-255 Corresponding vendor specific parameter 

o34 Process Data Out Word 0 0 = DRIVECOM Control Word 
1-255 Corresponding vendor specific parameter 

o35 Process Data Out Word 1 0 = DRIVECOM Speed Setpoint 
1-255 Corresponding vendor specific parameter 

o36 Process Data Out Word 2 0 = Not used 
1-255 Corresponding vendor specific parameter 

o37 Process Data Out Word 3 0 = Not used 
1-255 Corresponding vendor specific parameter 

=

qÜÉ=éêçÅÉëë=Ç~í~=Å~å=~äëç=ÄÉ=ëÉí=ìé=Äó=íÜÉ=mêçÅÉëë=a~í~=aÉëÅêáéíáçåë=~í=áåÇÉñ=SMMM=~åÇ=SMMNKcçê=~=äáëí=çÑ=íÜÉ=îÉåÇçê=
ëéÉÅáÑáÅ=é~ê~ãÉíÉêëI=éäÉ~ëÉ=Åçåëìäí=~ééÉåÇáñK=
bñ~ãéäÉW=tÜÉå=~ëëáÖåáåÖ=îÉåÇçê=ëéÉÅáÑáÅ=é~ê~ãÉíÉêë=íç=çPMJçPTI=éäÉ~ëÉ=ëÉí=íÜÉ=GG=çÑ=íÜÉ=ÇÉëáêÉÇ=m`mJáåÇÉñ=RcGG=EáKÉK=
íÜÉ=äçï=ÄóíÉF=áå=ÇÉÅáã~ä=åìãÄÉê=îá~=íÜÉ=âÉóé~Ç=çê=íÜêçìÖÜ=ÅçããìåáÅ~íáçå=áåíÉêÑ~ÅÉ=Äó=êÉÑÉêêáåÖ=íç=íÜÉ=ëÉÅíáçå=UKR=
m~ê~ãÉíÉê=a~í~=cçêã~íK=

=

6.2.4 Recommended Start-Up Settings 

få=çêÇÉê=íç=ëÉí=íÜÉ=ãçÇìäÉ=ìé=~ë=~=ëí~åÇ~êÇ=aofsb`lj=éêçÑáäÉ=ON=ãçÇìäÉ=ÇìêáåÖ=Ñáêëí=ëí~êíJìéI=éäÉ~ëÉ=ëÉí=íÜÉ=
ÑçääçïáåÖ=î~äìÉëW=

=

m~ê~ãÉíÉê=åìãÄÉê= pÉí=s~äìÉ= aÉëÅêáéíáçå=

çPV= O= qïç=éêçÅÉëë=Ç~í~=ïçêÇë=

çPU= N= låÉ=m`m=ïçêÇ=

çPM= M= rëÉ=aofsb`lj=pí~íìë=tçêÇ=

çPN= M= rëÉ=aofsb`lj=péÉÉÇ=^Åíì~ä=

çPQ= M= rëÉ=aofsb`lj=`çåíêçä=tçêÇ=

çPR= M= rëÉ=aofsb`lj=péÉÉÇ=pÉíéçáåí=

=

=
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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 

Changeover signal of
communication valid/invalid

E01 - E05: Multi-function terminals setting

Frequency
command

Forward 
command 

Frequency 
command 

Frequency
command

Forward
command

Host 

Changeover of 
communication 

valid/invalid 

Invalid

ValidForward 
command 

Switching circuit of 
communication 

valid/invalid 

H30: Serial  link 

Invalid

 ValidCommunication 

SW2

SW1

Forward
command

=

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=

=

 

=

=
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1)  

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= =

pÉäÉÅí=~Åíáçå=ïÜÉå=Éêêçê=áë=ÇÉíÉÅíÉÇK=EçOTF=

 

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=íáää=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=EjçÇÉ=çÑ=áããÉÇá~íÉ=ÑçêÅÉÇ=ëíçé=~ÑíÉê=R=ë=~í=çÅÅìêêáåÖ=ÅçããìåáÅ~íáçå=ÉêêçêF=

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=EqÜÉ=ÅçããìåáÅ~íáçå=áë=åçí=êÉëíçêÉÇ=Ñçê=RKM=ëÉÅ=~ÑíÉê=Éêêçê=ÇÉíÉÅíáçåI=~åÇ=áåîÉêíÉê=
íêáéë=bêRKF=

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.

=

 

 

=

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



  USER MANUAL
Revision 1.00

2002-01-25

=

HMS INDUSTRIAL NETWORKS AB  OM

=

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

 
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=EÅçãã~åÇ=Ç~í~=~åÇ=çéÉê~íáçå=Ç~í~F=àìëí=ÄÉÑçêÉ=íÜÉ=
Éêêçê=~êÉ=âÉéíK=

=

få=~=Å~ëÉ=çÑ=çOTZP=EtÜÉå=~=ÅçããìåáÅ~íáçå=Éêêçê=çÅÅìêëI=íÜÉ=çéÉê~íáçå=ÅçåíáåìÉëF=

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=lm`JbNNpJf_p=ãçÇìäÉ=Ü~ë=ÑáîÉ=ibaÛë=ãçìåíÉÇ=çå=íÜÉ=ÅáêÅìáí=Äç~êÇK=qÜÉ=ÑìåÅíáçå~äáíó=çÑ=íÜÉëÉ=ibaÛë=~êÉ=
ÇÉëÅêáÄÉÇ=ÄÉäçïW=

=

NK= o_a^=

OK= qo= =

PK= ``= = = = = =

QK= _^= =

RK= ri= =

=
=

=

k~ãÉ= `çäçê= cìåÅíáçå=

o_a^= oÉÇ= oÉãçíÉ=_ìë=aáë^ÄäÉ=

^ÅíáîÉ=oba=ïÜÉå=çìíÖçáåÖ=êÉãçíÉ=Äìë=áë=ëïáíÅÜÉÇ=çÑÑ=

qo= dêÉÉå= qê~åëãáíLoÉÅÉáîÉ=

^ÅíáîÉ=dobbk=ïÜÉå=m`m=ÅçããìåáÅ~íáçå=áë=Å~êêáÉÇ=çìí=çîÉê=
íÜÉ=fåíÉê_ìë=åÉíïçêâF=MKS=ë=ÜçäÇ=íáãÉ=íç=ÄÉ=îáëì~ä=EoÉíêáÖÖÉê~ÄäÉFK=

``= dêÉÉå= `~ÄäÉ=`ÜÉÅâ=

^ÅíáîÉ=dobbk=áÑ=íÜÉ=Å~ÄäÉ=ÅçååÉÅíáçå=áë=ÖççÇ=~åÇ=íÜÉ=fåíÉê_ìë=
j~ëíÉê=áë=åçí=áå=obpbq=

_^= dêÉÉå= _ìë=^ÅíáîÉ=

^ÅíáîÉ=dobbkK=EjçåáíçêáåÖ=i~óÉê=OFK=

ri= dêÉÉå= sçäí~ÖÉ=lh=~í=Äìë=fåíÉêÑ~ÅÉ=

^ÅíáîÉ=dobbk=áÑ=íÜÉ=îçäí~ÖÉ=áë=lhK=

=

=
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7. Operating the OPC-E11S-IBS 
qÜáë=ëÉÅíáçå=ÇÉëÅêáÄÉë=Üçï=íç=Åçåíêçä=íÜÉ=ÇêáîÉ=Äó=ìëáåÖ=íÜÉ=lm`JbNNpJf_p=áåíÉêÑ~ÅÉK=

=

7.1 Communication interface 

qÜÉêÉ=~êÉ=íïç=ÇáÑÑÉêÉåí=ï~óë=çÑ=ÅçããìåáÅ~íáåÖ=ïáíÜ=íÜÉ=lm`JbNNpJf_p=îá~=íÜÉ=fåíÉê_ìë=åÉíïçêâK=

=

7.1.1 PCP protocol 

qÜÉ=áåíÉêÑ~ÅÉ=ëíêìÅíìêÉ=çÑ=íÜÉ=lm`JbNNpJf_p=áë=Ä~ëÉÇ=çå=~å=çÄàÉÅíJçêáÉåíÉÇ=ãçÇÉäK=^ää=ÅçããìåáÅ~íáçå=çÄàÉÅíë=Å~å=
ÄÉ=~ÅÅÉëëÉÇ=îá~=íÜÉ=mÉêáéÜÉê~äë=`çããìåáÅ~íáçå=mêçíçÅçä=ÅÜ~ååÉäI=Ñêçã=åçï=çå=Å~ääÉÇ=íÜÉ=m`mJÅÜ~ååÉäK=qÜÉ=m`mJ
ëÉêîáÅÉë=~ääçï=~ÅâåçïäÉÇÖÉÇ=~ÅÅÉëë=íç=íÜÉ=ÅçããìåáÅ~íáçå=çÄàÉÅíëI=áKÉK=íÜÉ=áåíÉåÇÉÇ=~ÅÅÉëë=áë=ÅçåÑáêãÉÇ=Äó=íÜÉ=ÇêáîÉK=

=

7.1.2 Process data 

qÜÉêÉ=áë=~äëç=~=éçëëáÄáäáíó=íç=ã~é=ÅÉêí~áå=ÅçããìåáÅ~íáçå=çÄàÉÅíë=íç=íÜÉ=éêçÅÉëë=Ç~í~=ÅÜ~ååÉäK=qÜêçìÖÜ=íÜÉ=éêçÅÉëë=
Ç~í~=ÅÜ~ååÉäI=Ç~í~=áë=íê~åëÑÉêêÉÇ=ïáíÜçìí=~ÅâåçïäÉÇÖÉãÉåíK=qÜÉ=íáãÉ=áí=í~âÉë=íç=íê~åëÑÉê=Ç~í~=íÜêçìÖÜ=íÜÉ=éêçÅÉëë=Ç~í~=
ÅÜ~ååÉä=áë=ëáÖåáÑáÅ~åíäó=äçïÉê=íÜ~å=íÜÉ=íáãÉ=êÉèìáêÉÇ=Äó=íÜÉ=m`mJÅÜ~ååÉäK=qÜÉêÉÑçêÉ=ÅêìÅá~ä=ÅçããìåáÅ~íáçå=çÄàÉÅíë=
ëìÅÜ=~ë=ÅçåíêçäLëí~íìë=ïçêÇ=~åÇ=íÜÉ=ëéÉÉÇ=ëÉíéçáåíL~Åíì~ä=î~äìÉë=~êÉ=çÑíÉå=ã~ééÉÇ=íç=íÜÉ=éêçÅÉëë=Ç~í~=ÅÜ~ååÉäK=

=

=

=
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7.2 Communication objects 

få=íÜáë=ëÉÅíáçå=íÜÉ=ÅçããìåáÅ~íáçå=çÄàÉÅíë=~êÉ=ëéÉÅáÑáÉÇ=~åÇ=~å=Éñéä~å~íáçå=íç=íÜÉ=aofsb`lj=~åÇ=pÉåëçêL^Åíì~íçê=
éêçÑáäÉ=ëéÉÅáÑáÅ=ÅçããìåáÅ~íáçå=çÄàÉÅíë=~êÉ=ã~ÇÉK=fÑ=ãçêÉ=ÇÉí~áäÉÇ=ÇÉëÅêáéíáçåë=çÑ=íÜÉ=aofsb`lj=~åÇ=
pÉåëçêL^Åíì~íçê=ëéÉÅáÑáÅ=ÅçããìåáÅ~íáçå=çÄàÉÅíë=~êÉ=åÉÅÉëë~êóI=éäÉ~ëÉ=êÉÑÉê=íç=íÜÉ=ÅçêêÉëéçåÇáåÖ=ëéÉÅáÑáÅ~íáçåK=

= =

m`mJáåÇÉñ= k~ãÉ= ^ÅÅÉëë=oáÖÜíë= aÉëÅêáéíáçå=

Rbcc= ma=tçêÇë= oLt= TKOKN=

RcMM= m`m=tçêÇë= oLt= TKOKO=

RcMNJRccc= cìàá=sÉåÇçê=péÉÅáÑáÅ= oLt=çê=ol= `Ü~éíÉê=U=

SMMM= mf=aÉëÅ= oLt= TKOKP=

SMMN= ml=aÉëÅ= oLt= TKOKQ=

SMMO= ml=bå~ÄäÉ= oLt= TKOKR=

SMPc= bêêçê=`çÇÉ= ol= TKOKS=

SMQM= `çåíêçä=tçêÇ= oLt= TKOKT=

SMQN= pí~íìë=tçêÇ= ol= TKOKT=

SMQO= péÉÉÇ=pÉí= oLt= TKOKU=

SMQP= péÉÉÇ=`ãåÇ= ol= TKOKV=

SMQQ= péÉÉÇ=^Åíì~ä= ol= TKOKNM=

SMQS= péÉÉÇ=jáå=j~ñ= oLt= TKOKNN=

SMQU= péÉÉÇ=^ÅÅ= oLt= TKOKNO=

SMQV= péÉÉÇ=aÉÅ= oLt= TKOKNP=

SMQ^= péÉÉÇ=nìáÅâ= oLt= TKOKNQ=

SMQa= mçäÉ=kìãÄÉê= oLt= TKOKNR=

SMR^= nìáÅâ=léí= oLt= TKOKNS=

SMR_= pÜìíÇçïå=léí= oLt= TKOKNT=

SMR`= aáë~ÄäÉ=léí= oLt= TKOKNU=

=

 

=
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7.2.1 Process Data Words (5EFF) 

táíÜ=íÜáë=é~ê~ãÉíÉê=áí=áë=éçëëáÄäÉ=íç=ëÉí=ìé=íÜÉ=~ãçìåí=çÑ=ïçêÇë=íÜ~í=ïáää=ÄÉ=ìëÉÇ=Ñçê=íÜÉ=íê~åëÑÉê=çÑ=éêçÅÉëë=Ç~í~=çå=
íÜÉ=fåíÉê_ìë=åÉíïçêâK=mäÉ~ëÉ=çÄëÉêîÉ=íÜ~í=íÜÉ=î~äìÉ=áåÇáÅ~íÉë=íÜÉ=~ãçìåí=çÑ=éêçÅÉëë=Ç~í~=ïçêÇë=íÜ~í=ïáää=ÄÉ=ìëÉÇ=~ÑíÉê=
íÜÉ=åÉñí=éçïÉêJìé=çÑ=íÜÉ=ãçÇìäÉK=qÜáë=é~ê~ãÉíÉê=áë=ÇáêÉÅíäó=ã~ééÉÇ=íç=íÜÉ=é~ê~ãÉíÉê=çPV=~åÇ=Å~å=~äëç=ÄÉ=ëÉí=îá~=íÜÉ=
âÉóé~ÇI=éäÉ~ëÉ=êÉÑÉê=íç=ëÉÅíáçå=SKOKN=Ñçê=ÑìêíÜÉê=ÇÉí~áäëK=mäÉ~ëÉ=çÄëÉêîÉ=íÜ~í=íÜáë=é~ê~ãÉíÉê=áë=åçí=áåÅäìÇÉÇ=áå=íÜÉ=
aofsb`lj=ëéÉÅáÑáÅ~íáçå=~åÇ=~ë=ëìÅÜ=ëÜçìäÇ=ÄÉ=ÅçåëáÇÉêÉÇ=îÉåÇçê=ëéÉÅáÑáÅK=

=

PD words Process data words 

0 0 words, only PCP available 

1 1 word 

2 2 words 

3 3 words 

4 4 words 

=

7.2.2 PCP Words (5F00) 

qÜáë=é~ê~ãÉíÉê=ÇÉëÅêáÄÉë=Üçï=ã~åó=ïçêÇë=ïáää=ÄÉ=ìëÉÇ=Äó=íÜÉ=m`mJéêçíçÅçä=çå=íÜÉ=fåíÉê_ìë=åÉíïçêâK=mäÉ~ëÉ=çÄëÉêîÉ=
íÜ~í=íÜÉ=î~äìÉ=áåÇáÅ~íÉë=íÜÉ=~ãçìåí=çÑ=m`mJïçêÇë=íÜ~í=ïáää=ÄÉ=ìëÉÇ=~ÑíÉê=íÜÉ=åÉñí=éçïÉêJìé=çÑ=íÜÉ=ãçÇìäÉK=qÜáë=
é~ê~ãÉíÉê=áë=ÇáêÉÅíäó=ã~ééÉÇ=íç=íÜÉ=é~ê~ãÉíÉê=çPUI=~åÇ=Å~å=~äëç=ÄÉ=ëÉí=îá~=íÜÉ=âÉóé~ÇI=éäÉ~ëÉ=êÉÑÉê=íç=ëÉÅíáçå=SKOKO=Ñçê=
ÑìêíÜÉê=ÇÉí~áäëK=mäÉ~ëÉ=çÄëÉêîÉ=íÜ~í=íÜáë=é~ê~ãÉíÉê=áë=åçí=áåÅäìÇÉÇ=áå=íÜÉ=aofsb`lj=ëéÉÅáÑáÅ~íáçå=~åÇ=~ë=ëìÅÜ=
ëÜçìäÇ=ÄÉ=ÅçåëáÇÉêÉÇ=îÉåÇçê=ëéÉÅáÑáÅK=

 

PCP-words Amount of PCP-words 

1 1 word of PCP 

2 2 words of PCP (Generation 4 master needed) 

4 4 words of PCP (Generation 4 master needed) 

 

 

=
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7.2.3 Process Input Data Description (6000) 

qÜáë=é~ê~ãÉíÉê=ÇÉëÅêáÄÉë=ïÜáÅÜ=é~ê~ãÉíÉêë=~êÉ=íê~åëãáííÉÇ=áå=íÜÉ=éêçÅÉëë=áåéìí=Ç~í~=ÅÜ~ååÉäK=qÜÉ=éêçÅÉëë=Ç~í~=
ÇáêÉÅíáçå=áë=~äï~óë=ÖáîÉå=Ñêçã=íÜÉ=fåíÉê_ìë=ã~ëíÉêë=éçáåí=çÑ=îáÉïK=fKÉK=éêçÅÉëë=áåéìí=Ç~í~=áë=íÜÉ=Ç~í~=íê~åëÑÉêêÉÇ=Ñêçã=
íÜÉ=lm`JbNNpJf_p=íç=íÜÉ=fåíÉê_ìë=ã~ëíÉêK=

tÜÉå=áí=ÅçãÉë=íç=íÜÉ=lm`JbNNpJf_p=ãçÇìäÉI=áí=áë=çåäó=éçëëáÄäÉ=íç=ã~é=ïÜçäÉ=ïçêÇë=çå=íÜÉ=fåíÉê_ìë=åÉíïçêâK=qÜáë=
áå=íìêå=ãÉ~åë=íÜ~í=áí=áë=çåäó=~ääçïÉÇ=íç=ã~é=çÄàÉÅíë=íç=ÉîÉå=ÄóíÉëK=
páåÅÉ=íÜÉ=áåÇÉñÉë=~ääçïÉÇ=íç=ÄÉ=ã~ééÉÇ=~êÉ=ëáãéäÉJî~êá~ÄäÉëI=íÜÉ=ëìÄáåÇÉñÉë=ëÜçìäÇ=ÄÉ=ëÉí=íç=MK=

qÜÉ=mêçÅÉëë=fåéìí=a~í~=aÉëÅêáéíáçå=áë=ÇáêÉÅíäó=ã~ééÉÇ=íç=íÜÉ=é~ê~ãÉíÉêë=çPMJçPPI=~åÇ=Å~å=~äëç=ÄÉ=ëÉí=îá~=íÜÉ=âÉóé~ÇK=

lå=íÜÉ=fåíÉê_ìë=åÉíïçêâ=~=êÉÅçêÇ=çÄàÉÅí=êÉéêÉëÉåíë=íÜÉ=éêçÅÉëë=Ç~í~=ÇÉëÅêáéíáçåë=~ë=ÑçääçïëW=

=

pìÄáåÇÉñ= jÉ~åáåÖ= bñ~ãéäÉ=

N= _óíÉë=çÑ=éêçÅÉëë=Ç~í~=~î~áä~ÄäÉ= Q=

O= fåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=M= SMQN=

P= pìÄáåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=M= M=

Q= fåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=N= M=

R= pìÄáåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=N= M=

S= fåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=O= SMQQ=

T= pìÄáåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=O= M=

U= fåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=P= M=

V= pìÄáåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=P= M=

K= K= J=

K= K= J=

K= fåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=å= J=

K= pìÄáåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=å= J=

=

qÜÉ=Éñ~ãéäÉ=ÇÉëÅêáÄÉë=íÜÉ=Å~ëÉ=ïÜÉå=íïç=ïçêÇë=çÑ=éêçÅÉëë=Ç~í~=~êÉ=ìëÉÇK=j~ééÉÇ=íç=íÜÉ=Ñáêëí=ïçêÇ=áë=íÜÉ=çÄàÉÅí=SMQNI=
íÜÉ=aofsb`lj=pí~íìë=tçêÇK=j~ééÉÇ=íç=íÜÉ=ëÉÅçåÇ=ïçêÇ=áë=íÜÉ=çÄàÉÅí=SMQQI=íÜÉ=aofsb`lj=péÉÉÇ=^Åíì~äK=

qÜÉ=ÇáÑÑÉêÉåí=ã~ééáåÖë=éçëëáÄäÉ=ïáíÜ=íÜÉ=lm`JbNNpJf_p=Å~å=ÄÉ=ÑçìåÇ=áå=íÜÉ=ÑçääçïáåÖ=í~ÄäÉW=

=

tçêÇ=kç= fåÇÉñÉë=éçëëáÄäÉ=íç=ã~é=

M= oÉ~Ç~ÄäÉ=áåÇÉñÉë=ÄÉíïÉÉå=RcMN=~åÇ=Rccc=~åÇ=áåÇÉñ=SMQN=

N= oÉ~Ç~ÄäÉ=áåÇÉñÉë=ÄÉíïÉÉå=RcMN=~åÇ=Rccc=~åÇ=áåÇÉñ=SMQQ=

O= oÉ~Ç~ÄäÉ=áåÇÉñÉë=ÄÉíïÉÉå=RcMN=~åÇ=Rccc=

P= oÉ~Ç~ÄäÉ=áåÇÉñÉë=ÄÉíïÉÉå=RcMN=~åÇ=Rccc=

=

=

=

=
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7.2.4 Process Output Data Description (6001) 

qÜáë=é~ê~ãÉíÉê=ÇÉëÅêáÄÉë=ïÜáÅÜ=é~ê~ãÉíÉêë=~êÉ=íê~åëãáííÉÇ=áå=íÜÉ=éêçÅÉëë=çìíéìí=Ç~í~=ÅÜ~ååÉäK=qÜÉ=éêçÅÉëë=Ç~í~=
ÇáêÉÅíáçå=áë=~äï~óë=ÖáîÉå=Ñêçã=íÜÉ=fåíÉê_ìë=ã~ëíÉêë=éçáåí=çÑ=îáÉïK=fKÉK=éêçÅÉëë=çìíéìí=Ç~í~=áë=íÜÉ=Ç~í~=íê~åëÑÉêêÉÇ=Ñêçã=
íÜÉ=fåíÉê_ìë=ã~ëíÉê=íç=íÜÉ=lm`JbNNpJf_pK=

tÜÉå=áí=ÅçãÉë=íç=íÜÉ=lm`JbNNpJf_p=ãçÇìäÉI=áí=áë=çåäó=éçëëáÄäÉ=íç=ã~é=ïÜçäÉ=ïçêÇë=çå=íÜÉ=fåíÉê_ìë=åÉíïçêâK=qÜáë=
áå=íìêå=ãÉ~åë=íÜ~í=áí=áë=çåäó=~ääçïÉÇ=íç=ã~é=çÄàÉÅíë=íç=ÉîÉå=ÄóíÉëK=
páåÅÉ=íÜÉ=áåÇÉñÉë=~ääçïÉÇ=íç=ÄÉ=ã~ééÉÇ=~êÉ=ëáãéäÉJî~êá~ÄäÉëI=íÜÉ=ëìÄáåÇÉñÉë=ëÜçìäÇ=ÄÉ=ëÉí=íç=MK=

têáíáåÖ=íç=íÜáë=é~ê~ãÉíÉê=ïáää=Å~ìëÉ=íÜÉ=éêçÅÉëë=çìíéìí=Ç~í~=íç=ÄÉ=Çáë~ÄäÉÇK=mäÉ~ëÉ=ëÉÉ=TKOKR=Ñçê=ÑìêíÜÉê=ÇÉí~áäëK=

qÜÉ=mêçÅÉëë=fåéìí=a~í~=aÉëÅêáéíáçå=áë=ÇáêÉÅíäó=ã~ééÉÇ=íç=íÜÉ=é~ê~ãÉíÉêë=çPQJçPTI=~åÇ=Å~å=~äëç=ÄÉ=ëÉí=îá~=íÜÉ=âÉóé~ÇK=

lå=íÜÉ=fåíÉê_ìë=åÉíïçêâ=~=êÉÅçêÇ=çÄàÉÅí=êÉéêÉëÉåíë=íÜÉ=éêçÅÉëë=Ç~í~=ÇÉëÅêáéíáçåë=~ë=ÑçääçïëW=

=

pìÄáåÇÉñ= jÉ~åáåÖ= bñ~ãéäÉ=

N= _óíÉë=çÑ=éêçÅÉëë=Ç~í~=~î~áä~ÄäÉ= Q=

O= fåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=M= SMQM=

P= pìÄáåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=M= M=

Q= fåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=N= M=

R= pìÄáåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=N= M=

S= fåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=O= SMQO=

T= pìÄáåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=O= M=

U= fåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=P= M=

V= pìÄáåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=P= M=

K= K= J=

K= K= J=

K= fåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=å= J=

K= pìÄáåÇÉñ=íç=ìëÉ=Ñçê=ÄóíÉ=å= J=

=

qÜÉ=Éñ~ãéäÉ=ÇÉëÅêáÄÉë=íÜÉ=Å~ëÉ=ïÜÉå=íïç=ïçêÇë=çÑ=éêçÅÉëë=Ç~í~=~êÉ=ìëÉÇK=j~ééÉÇ=íç=íÜÉ=Ñáêëí=ïçêÇ=áë=íÜÉ=çÄàÉÅí=SMQMI=
íÜÉ=aofsb`lj=`çåíêçä=tçêÇK=j~ééÉÇ=íç=íÜÉ=ëÉÅçåÇ=ïçêÇ=áë=íÜÉ=çÄàÉÅí=SMQOI=íÜÉ=aofsb`lj=péÉÉÇ=pÉíéçáåíK=

qÜÉ=ÇáÑÑÉêÉåí=ã~ééáåÖë=éçëëáÄäÉ=ïáíÜ=íÜÉ=lm`JbNNpJf_p=Å~å=ÄÉ=ÑçìåÇ=áå=íÜÉ=ÑçääçïáåÖ=í~ÄäÉW=

=

tçêÇ=kç= fåÇÉñÉë=éçëëáÄäÉ=íç=ã~é=

M= têáí~ÄäÉ=áåÇÉñÉë=ÄÉíïÉÉå=RcMN=~åÇ=Rccc=~åÇ=áåÇÉñ=SMQM=

N= têáí~ÄäÉ=áåÇÉñÉë=ÄÉíïÉÉå=RcMN=~åÇ=Rccc=~åÇ=áåÇÉñ=SMQO=

O= têáí~ÄäÉ=áåÇÉñÉë=ÄÉíïÉÉå=RcMN=~åÇ=Rccc=

P= têáí~ÄäÉ=áåÇÉñÉë=ÄÉíïÉÉå=RcMN=~åÇ=Rccc=

=

=

=
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7.2.5 Process Output Data Enable (6002) 

qÜÉ=éêçÅÉëë=çìíéìí=Ç~í~=Éå~ÄäÉ=çÄàÉÅí=ÇÉÅáÇÉë=ïÜÉíÜÉê=çê=åçí=íÜÉ=éêçÅÉëë=çìíéìí=Ç~í~=ëÜ~ää=ÄÉ=ìëÉÇ=Äó=íÜÉ=lm`J
bNNpJf_pK=qÜáë=é~ê~ãÉíÉê=áë=ìëÉÇ=Ñçê=Ç~í~=ÅçåëáëíÉåÅó=êÉ~ëçåë=ïÜÉå=ÅÜ~åÖÉë=~êÉ=ã~ÇÉ=íç=íÜÉ=éêçÅÉëë=çìíéìí=Ç~í~=
ÇÉëÅêáéíáçåëK=

=

7.2.6 Malfunction code (603F) 

fÑ=íÜÉ=ÇêáîÉ=Ü~ë=ÖçåÉ=íç=~=Ñ~ìäíÉÇ=ëí~íÉI=áí=áë=éçëëáÄäÉ=íç=ìåÇÉêëí~åÇ=íÜÉ=êÉ~ëçå=Äó=êÉ~ÇáåÖ=íÜÉ=ã~äÑìåÅíáçå=ÅçÇÉK=_Éäçï=
áë=~=í~ÄäÉ=çÑ=ã~äÑìåÅíáçå=ÅçÇÉë=ìëÉÇ=Äó=íÜÉ=lm`JbNNpJf_pW=

=

`çÇÉ= lå=
Çáëéä~ó=

jÉ~åáåÖ= `çÇÉ= lå=
Çáëéä~ó=

jÉ~åáåÖ=

MMMM= J= kç=~ä~êã= QPNM= leN= lîÉêÜÉ~í=çÑ=ÜÉ~í=ëáåâ=áå=áåîÉêíÉê=

= = = = = =

OOMM= lir= bäÉÅíêçåáÅ=íÜÉêã~ä=çîÉêäç~Ç=
êÉä~ó=EfåîÉêíÉêF=

= = =

OONN= liN= bäÉÅíêçåáÅ=íÜÉêã~ä=çîÉêäç~Ç=
êÉä~ó=Ejçíçê=NF=

ROOM= bêP= `mr=bêêçê=EbNNF=

OONO= liO= bäÉÅíêçåáÅ=íÜÉêã~ä=çîÉêäç~Ç=
êÉä~ó=Ejçíçê=OF=

= = =

OPMN= l`N= lîÉêÅìêêÉåí=EaìêáåÖ=
~ÅÅÉäÉê~íáçåF=

= = =

OPMO= l`O= lîÉêÅìêêÉåí=EaìêáåÖ=
ÇÉÅÉäÉê~íáçåF=

RRMM= bêN= jÉãçêó=Éêêçê=

OPMP= l`P= lîÉêÅìêêÉåí=EtÜáäÉ=êìååáåÖ=~í=
Åçåëí~åí=ëéÉÉÇF=

RROM= bêQ= lm`JbNNpJf_p=píçê~ÖÉ=Éêêçê=

= = = = = =

PNPM= iáå= fåéìí=éÜ~ëÉ=äçëë= TOMM= bêT= lìíéìí=éÜ~ëÉ=äçëë=Éêêçê=

= = = = = =

PONN= lrN= lîÉêîçäí~ÖÉ=EaìêáåÖ=
~ÅÅÉäÉê~íáçåF=

= = =

PONO= lrO= lîÉêîçäí~ÖÉ=EaìêáåÖ=
ÇÉÅÉäÉê~íáçåF=

TRNM= bêQ= léíáçå=`çããìåáÅ~íáçå=bêêçê=

PONP= lrP= lîÉêîçäí~ÖÉ=EtÜáäÉ=êìååáåÖ=~í=
Åçåëí~åí=ëéÉÉÇF=

TRNN= bêR= léíáçå=bêêçê=

POOM= ir= råÇÉêîçäí~ÖÉ= TROM= bêO= hbvm^a=é~åÉä=ÅçããìåáÅ~íáçå=
Éêêçê=

= = = UNMM= bêU= opQUR=ÅçããìåáÅ~íáçå=Éêêçê=

QONM= ÇÄe= lîÉêÜÉ~í=çÑ=a_=êÉëáëí~åÅÉ= VMMM= leO= bñíÉêå~ä=~ä~êã=áåéìí=

= = = cMMQ= bêS= léÉê~íáåÖ=éêçÅK=Éêêçê=

=
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7.2.7 Control/Status word (6040/6041) 

qÜáë=ëÉÅíáçå=ïáää=ÇÉëÅêáÄÉ=íÜÉ=ëí~íÉ=ã~ÅÜáåÉ=çÑ=aofsb`lj=~åÇ=Üçï=áí=áë=áãéäÉãÉåíÉÇK=_Éäçï=íÜÉ=ëí~íÉ=Çá~Öê~ã=Å~å=
ÄÉ=ÑçìåÇK=qÜÉ=ëí~íìë=ïçêÇ=áë=ÖáîÉå=áå=íÜÉ=ëí~íÉë=áå=ÜÉñ~ÇÉÅáã~ä=ÑçêãK=^í=íÜÉ=ëí~íÉ=íê~åëáíáçåë=íÜÉ=Åçåíêçä=ïçêÇ=áë=ÖáîÉå=
ïáíÜ=íÜÉ=Äáíë=TKKM=áå=Äáå~êó=Ñçêã=~äçåÖ=ïáíÜ=íÜÉ=ÇÉîáÅÉ=Åçåíêçä=Åçãã~åÇK=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

fåéìí=çÑ=íÜÉ=ëí~íÉ=ã~ÅÜáåÉ=

klq=ob^av=ql=ptfq`e=lk

ññMMÜ

M=

lmbo^qflk=bk^_iba=

= ññOTÜ=

N=

O=

P=

Q= R=

S=

T=
aáë~ÄäÉ=sçäí~ÖÉ=
ññññ=ññMñ=
nìáÅâ=píçé=
ññññ=ñMNñ=

ob^av=ql=ptfq`e=lk=

ññONÜ=

pÜìíÇçïå=
ññññ=ñNNM=

pïáíÅÜ=çå=
ññññ=ñNNN=

bå~ÄäÉ=çéÉê~íáçå=
ññññ=NNNN=

pÜìíÇçïå=
ññññ=ñNNM=

aáë~ÄäÉ=çéÉê~íáçå=
ññññ=MNNN=

ptfq`eba=lk=

ññOPÜ=

NM
aáë~ÄäÉ=sçäí~ÖÉ=
ññññ=ññMñ=
nìáÅâ=píçé=
ññññ=ñMNñ=

nrf`h=pqlm=^`qfsb=

ññMTÜ=

NN

nìáÅâ=píçé
ññññ=ñMNñ=

NO= aáë~ÄäÉ=sçäí~ÖÉ=
ññññ=ññMñ=

NR=
oÉëÉí=ã~äÑìåÅíáçå=
Mñññ=ññññ=
= = = = = = = ↓= =
Nñññ=ññññ=

j^icrk`qflk=

= ññMUÜ=çê=ññOUÜ=

NQ=

j^icrk`qflk=ob^`qflk

^`qfsb=
cÜ

U= pÜìíÇçïå=
ññññ=ñNNM=

aáë~ÄäÉ=sçäí~ÖÉ=
ññññ=ññMñ=

ptfq`e=lk=afp^_iba=

ññQMÜ=çê=ññSMÜ

V=

NP

=
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7.2.7.1 Bits of the Control Word 

få=íÜÉ=í~ÄäÉ=ÄÉäçï=íÜÉ=Äáíë=ìëÉÇ=áå=íÜÉ=`çåíêçä=tçêÇ=~êÉ=ÇÉëÅêáÄÉÇK=qÜÉó=ëÜçìäÇ=ÄÉ=ìëÉÇ=áå=ÅçåàìåÅíáçå=ïáíÜ=íÜÉ=ëí~íÉ=
ã~ÅÜáåÉ=~ÄçîÉK=qÜÉ=Äáíë=åçí=ÇÉëÅêáÄÉÇ=~êÉ=åçí=ìëÉÇK=

=

_áí= k~ãÉ=

M= pïáíÅÜ=çå=

N= aáë~ÄäÉ=îçäí~ÖÉ=

O= nìáÅâ=píçé=

P= bå~ÄäÉ=çéÉê~íáçå=

T= oÉëÉí=ã~äÑìåÅíáçå=

=

7.2.7.2 Bits of the Status Word 

få=íÜÉ=í~ÄäÉ=ÄÉäçï=íÜÉ=Äáíë=ìëÉÇ=áå=íÜÉ=pí~íìë=tçêÇ=~êÉ=ÇÉëÅêáÄÉÇK=qÜÉó=ëÜçìäÇ=ÄÉ=ìëÉÇ=áå=ÅçåàìåÅíáçå=ïáíÜ=íÜÉ=ëí~íÉ=
ã~ÅÜáåÉ=~ÄçîÉK=qÜÉ=Äáíë=åçí=ÇÉëÅêáÄÉÇ=~êÉ=åçí=ìëÉÇK=

=

_áí= k~ãÉ=

M= oÉ~Çó=íç=ëïáíÅÜ=çå=

N= pïáíÅÜÉÇ=çå=

O= léÉê~íáçå=Éå~ÄäÉÇ=

P= j~äÑìåÅíáçå=

Q= sçäí~ÖÉ=Çáë~ÄäÉÇ=

R= nìáÅâ=ëíçé=

S= pïáíÅÜ=çå=Çáë~ÄäÉÇ=

V= oÉãçíÉ=

NM= c~ÅÉ=î~äìÉ=êÉ~ÅÜÉÇ=

NN= iáãáí=î~äìÉ=

=

7.2.8 Speed Setpoint (6042) 

qÜáë=é~ê~ãÉíÉê=êÉéêÉëÉåíë=íÜÉ=ëéÉÅáÑáÉÇ=ëéÉÉÇ=çÑ=íÜÉ=ëóëíÉã=~åÇ=áë=êÉéêÉëÉåíÉÇ=áå=êéãK=

=

7.2.9 Speed Command Variable (6043) 

qÜáë=áë=íÜÉ=ëéÉÉÇ=éêçîáÇÉÇ=Äó=íÜÉ=ÑêÉèìÉåÅó=áåîÉêíÉê=íç=íÜÉ=ãçíçê=~ÑíÉê=íÜÉ=Å~äÅìä~íáçå=çÑ=íÜÉ=ê~ãé=ÑìåÅíáçåëK=qÜÉ=
î~äìÉ=áë=ÖáîÉå=áå=êéãK=

=

=
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7.2.10 Speed Actual Value (6044) 

qÜÉ=ëéÉÉÇ=çå=íÜÉ=ãçíçê=ëéáåÇäÉ=çê=äç~Ç=áë=ÖáîÉå=áå=íÜáë=é~ê~ãÉíÉêK=aÉéÉåÇáåÖ=çå=íÜÉ=ëóëíÉãI=ëéÉÉÇ=ÇÉîá~íáçåë=
ÄÉíïÉÉå=íÜÉ=péÉÉÇ=^Åíì~ä=s~äìÉ=~åÇ=íÜÉ=éÜóëáÅ~ä=ëéÉÉÇ=ã~ó=çÅÅìêK=
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7.2.11 Speed Min Max Amount (6046) 

qÜáë=é~ê~ãÉíÉê=Åçåëáëíë=çÑ=íÜÉ=ëìÄé~ê~ãÉíÉêë=péÉÉÇ=jáå=^ãçìåí=~åÇ=péÉÉÇ=j~ñ=^ãçìåíK=fí=ëÜçìäÇ=ÄÉ=åçíÉÇ=íÜ~í=
ÅÜ~åÖáåÖ=íÜÉ=péÉÉÇ=j~ñ=^ãçìåí=ïáää=Å~ìëÉ=çíÜÉê=é~ê~ãÉíÉêëI=Ñçê=Éñ~ãéäÉ=íÜÉ=ê~ãé=íáãÉëI=íç=ÅÜ~åÖÉ=ëáåÅÉ=íÜÉó=ìëÉ=
íÜÉ=péÉÉÇ=j~ñ=^ãçìåí=~ë=Ä~ëÉ=Ñçê=ëçãÉ=Å~äÅìä~íáçåëK=fí=áë=íÜÉêÉÑçêÉ=êÉÅçããÉåÇÉÇ=íÜ~í=ÅÜ~åÖÉë=íç=íÜáë=é~ê~ãÉíÉê=~êÉ=
ã~ÇÉ=éêáçê=íç=ÅÜ~åÖÉë=íç=çíÜÉê=é~ê~ãÉíÉêëK=qÜÉ=péÉÉÇ=jáå=j~ñ=~ãçìåí=~äëç=ëÉíë=íÜÉ=äáãáíë=íÜÉ=iáãáí=Äáí=áå=íÜÉ=ëí~íìë=
ïçêÇ=ÅÜÉÅâë=ÑçêK=fÑ=íÜÉ=péÉÉÇ=pÉíéçáåí=áë=ëÉí=ÜáÖÜÉê=íÜ~å=íÜÉ=péÉÉÇ=j~ñ=^ãçìåí=çê=äçïÉê=íÜ~å=íÜÉ=péÉÉÇ=jáå=
^ãçìåíI=íÜÉ=iáãáí=Äáí=ïáää=ÄÉ=ëÉíK=mäÉ~ëÉ=åçíÉ=íÜ~í=íÜÉ=äáãáí=Äáí=ïáää=åçí=ïçêâ=áÑ=íÜÉ=é~ê~ãÉíÉê=cNS=EcêÉèìÉåÅó=içï=
iáãáííÉêF=áë=ÅÜ~åÖÉÇ=Ñêçã=íÜÉ=âÉóé~Ç=~åÇ=íÜ~í=íÜÉ=é~ê~ãÉíÉê=cMP=Ej~ñáãìã=cêÉèìÉåÅó=NF=ïáää=ÄÉ=ÅÜ~åÖÉÇ=ÉîÉå=áÑ=
íÜÉ=ëÉÅçåÇ=ãçíçê=áë=ëÉäÉÅíÉÇ=~åÇ=íÜÉ=j~ñ=^ãçìåí=áë=ÅÜ~åÖÉÇK=

=

7.2.12 Speed Acceleration (6048) 

qÜÉ=péÉÉÇ=^ÅÅÉäÉê~íáçå=é~ê~ãÉíÉê=Åçåëáëíë=çÑ=íïç=ëìÄé~ê~ãÉíÉêë=íÜ~í=ÇÉëÅêáÄÉ=íÜÉ=~ÅÅÉäÉê~íáçå=çÑ=íÜÉ=ãçíçê=~ë=~=
ê~ãéK=qÜÉ=ëìÄé~ê~ãÉíÉêë=~êÉ=ÇÉäí~ëéÉÉÇ=~åÇ=ÇÉäí~íáãÉK=få=íÜÉ=lm`JbNNpJf_p=ãçÇìäÉ=íÜÉ=ÇÉäí~íáãÉ=ëìÄé~ê~ãÉíÉê=áë=
ÑáñÉÇ=íç=N=ëÉÅçåÇK=qÜáë=Ç~í~=áë=ã~ééÉÇ=íç=íÜÉ=é~ê~ãÉíÉê=cMT=~åÇ=Å~å=~äëç=ÄÉ=ëÉí=îá~=íÜÉ=âÉóé~ÇK=

=

7.2.13 Speed Deceleration (6049) 

qÜÉ=péÉÉÇ=aÉÅÉäÉê~íáçå=é~ê~ãÉíÉê=Åçåëáëíë=çÑ=íïç=ëìÄé~ê~ãÉíÉêë=íÜ~í=ÇÉëÅêáÄÉ=íÜÉ=ÇÉÅÉäÉê~íáçå=çÑ=íÜÉ=ãçíçê=~ë=~=
ê~ãéK=qÜÉ=ëìÄé~ê~ãÉíÉêë=~êÉ=ÇÉäí~ëéÉÉÇ=~åÇ=ÇÉäí~íáãÉK=få=íÜÉ=lm`JbNNpJf_p=ãçÇìäÉ=íÜÉ=ÇÉäí~íáãÉ=ëìÄé~ê~ãÉíÉê=áë=
ÑáñÉÇ=íç=N=ëÉÅçåÇK=qÜáë=Ç~í~=áë=ã~ééÉÇ=íç=íÜÉ=é~ê~ãÉíÉê=cMU=~åÇ=Å~å=~äëç=ÄÉ=ëÉí=îá~=íÜÉ=âÉóé~ÇK=

=

7.2.14 Speed QuickStop (604A) 

qÜÉ=péÉÉÇ=nìáÅâpíçé=é~ê~ãÉíÉê=Åçåëáëíë=çÑ=íïç=ëìÄé~ê~ãÉíÉêë=íÜ~í=ÇÉëÅêáÄÉ=íÜÉ=nìáÅâpíçé=çÑ=íÜÉ=ãçíçê=~ë=~=ê~ãéK=
qÜÉ=ëìÄé~ê~ãÉíÉêë=~êÉ=ÇÉäí~ëéÉÉÇ=~åÇ=ÇÉäí~íáãÉK=få=íÜÉ=lm`JbNNpJf_p=ãçÇìäÉ=íÜÉ=ÇÉäí~íáãÉ=ëìÄé~ê~ãÉíÉê=áë=ÑáñÉÇ=
íç=N=ëÉÅçåÇK=qÜáë=Ç~í~=áë=ã~ééÉÇ=íç=íÜÉ=é~ê~ãÉíÉê=bNN=~åÇ=Å~å=~äëç=ÄÉ=ëÉí=îá~=íÜÉ=âÉóé~ÇK=

7.2.15 Pole Number (604D) 

qÜáë=é~ê~ãÉíÉê=ëÉíë=íÜÉ=~ãçìåíë=çÑ=éçäÉ=çÑ=íÜÉ=ãçíçêK=páåÅÉ=íÜÉ=~ãçìåí=çÑ=éçäÉë=áë=ìëÉÇ=Ñçê=Å~äÅìä~íáçåë=çÑ=êéã=
î~äìÉëI=é~ê~ãÉíÉêë=ïÜáÅÜ=Ü~îÉ=íÜÉ=ìåáí=êéã=ã~ó=ÅÜ~åÖÉ=ïÜÉå=ÅÜ~åÖáåÖ=íÜáë=é~ê~ãÉíÉêK=fí=áë=íÜÉêÉÑçêÉ=ëìÖÖÉëíÉÇ=íÜ~í=
íÜáë=é~ê~ãÉíÉê=áë=ÅÜ~åÖÉÇ=éêáçê=íç=ëÉííáåÖ=ìé=Ñçê=Éñ~ãéäÉ=íÜÉ=ê~ãé=íáãÉëK=mäÉ~ëÉ=åçíÉ=íÜ~í=íÜÉ=é~ê~ãÉíÉê=mMN=
EkìãÄÉê=çÑ=ãçíçê=éçäÉë=NF=ïáää=ÄÉ=ÅÜ~åÖÉÇ=ÉîÉå=áÑ=íÜÉ=ëÉÅçåÇ=ãçíçê=áë=ëÉäÉÅíÉÇ=~åÇ= = íÜÉ=mçäÉ=kìãÄÉê=ESMQaF=áë=
ÅÜ~åÖÉÇK=

=

7.2.16 Quick Stop Option Code (605A) 

qÜáë=é~ê~ãÉíÉê=ëÉäÉÅíë=ïÜáÅÜ=ï~ó=íÜÉ=ÇêáîÉ=ëÜçìäÇ=ÄÉ=ëíçééÉÇ=áå=Å~ëÉ=~=íê~åëáíáçå=áë=ã~ÇÉ=Ñêçã=íÜÉ=lmbo^qflk=
bk^_iba=ëí~íÉ=íç=íÜÉ=nrf`h=pqlm=^`qfsb=ëí~íÉK=

=

léíáçå=`çÇÉ= jÉ~åáåÖ=

M= aáë~ÄäÉ=ÇêáîÉ=ÑìåÅíáçå=

N= päçï=Ççïå=çå=ëäçï=Ççïå=ê~ãé=Eé~ê~ãÉíÉê=cMUF=

O= päçï=Ççïå=çå=èìáÅâ=ëíçé=ê~ãé=Eé~ê~ãÉíÉê=bNNF=

=

=
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7.2.17 Shutdown Option Code (605B) 

qÜáë=é~ê~ãÉíÉê=ëÉäÉÅíë=ïÜáÅÜ=ï~ó=íÜÉ=ÇêáîÉ=ëÜçìäÇ=ÄÉ=ëíçééÉÇ=áå=Å~ëÉ=~=íê~åëáíáçå=áë=ã~ÇÉ=Ñêçã=íÜÉ=lmbo^qflk=
bk^_iba=ëí~íÉ=íç=íÜÉ=ob^av=ql=ptfq`e=lk=ëí~íÉK=

=

léíáçå=`çÇÉ= jÉ~åáåÖ=

M= aáë~ÄäÉ=ÇêáîÉ=ÑìåÅíáçå=

N= päçï=Ççïå=çå=ëäçï=Ççïå=ê~ãé=Eé~ê~ãÉíÉê=cMUF=

=

7.2.18 Disable Operation Option Code (605C) 

qÜáë=é~ê~ãÉíÉê=ëÉäÉÅíë=ïÜáÅÜ=ï~ó=íÜÉ=ÇêáîÉ=ëÜçìäÇ=ÄÉ=ëíçééÉÇ=áå=Å~ëÉ=~=íê~åëáíáçå=áë=ã~ÇÉ=Ñêçã=íÜÉ=lmbo^qflk=
bk^_iba=ëí~íÉ=íç=íÜÉ=ptfq`eba=lk=ëí~íÉK=

=

léíáçå=`çÇÉ= jÉ~åáåÖ=

M= aáë~ÄäÉ=ÇêáîÉ=ÑìåÅíáçå=

N= päçï=Ççïå=çå=ëäçï=Ççïå=ê~ãé=Eé~ê~ãÉíÉê=cMUF=

=

=
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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=

=
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RF=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= =

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= råá
í=

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= OMKMMÓOMMKMMI=VVV= NKMM= oLt=

pNN= qçêèìÉ=äáãáí=äÉîÉä=O=E_ê~âáåÖ=F= cQN= B= MKMMI=OMKMMÓOMMKMMI=VVV= 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=

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=ÑçääçïáåÖ=~ä~êã=ÅçÇÉë= 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= J= oÉÑÉê=íç=íÜÉ=Ç~í~=Ñçêã~í=xNz= 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=íÜÉ=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=éêçÅÉëë=Ç~í~=ÉñÅÜ~åÖÉK=

=

iáëí=çÑ=é~ê~ãÉíÉê=Ç~í~=Ñçêã~í=

`çÇÉ= m`mJáåÇÉñ=
= = = = EeÉñF=

k~ãÉ= a~í~
cçêã~í

`çÇÉ= m`mJáåÇÉñ
= = = = = EeÉñF

k~ãÉ= a~í~
cçêã~í

J= J= J= J= J= RcOa= J= J=

pMN= RcMN= pÉííáåÖ=ÑêÉèìÉåÅó=EéKìKF= xOz= J= RcOb= J= J=

J= RcMO= J= J= J= RcOc= J= J=

J= RcMP= J= J= J= RcPM= J= J=

J= RcMQ= J= J= J= RcPN= J= J=

pMR= RcMR= pÉííáåÖ=ÑêÉèìÉåÅó= = xRz= J= RcPO= J= J=

pMS= RcMS= léÉê~íáçå=Åçãã~åÇ= xNNz= J= RcPP= J= J=

= J= RcMT= J= J= J= RcPQ= J= J=

pMU= RcMU= ^ÅÅÉäÉê~íáçå=íáãÉ= xPz= J= RcPR= J= J=

pMV= RcMV= aÉÅÉäÉê~íáçå=íáãÉ= xPz= J= RcPS= J= J=

pNM= RcM^= qçêèìÉ=äáãáí=äÉîÉä=N= xRz=GN= J= RcPT= J= J=

pNN= RcM_= qçêèìÉ=äáãáí=äÉîÉä=N= xRz=GN= J= RcPU= J= J=

J= RcM`= J= J= J= RcPV= J= J=

J= RcMa= J= J= J= RcP^= J= J=

J= RcMb= J= J= J= RcP_= J= J=

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

J= RcNM= J= J= J= RcPa= J= J=

J= RcNN= J= J= jQU= RcPb= iáÑÉ=çÑ=ÅççäáåÖ=Ñ~å= xNz=

J= RcNO= J= J= J= RcPc= J= J=

jMR= RcNP= pÉííáåÖ=ÑêÉèìÉåÅó=Ecáå~ä=Ç~í~F= xRz= J= RcQM= J= J=

J= RcNQ= J= J= J= RcQN= J= J=

jMT= RcNR= qçêèìÉ=Å~äÅìä~íáçå=î~äìÉ= xSz= J= RcQO= J= J=

jMU= RcNS= qçêèìÉ=ÅìêêÉåí= xSz= J= RcQP= J= J=

jMV= RcNT= lìíéìí=ÑêÉèìÉåÅó=N= xRz= J= RcQQ= J= J=

jNM= RcNU= fåéìí=éçïÉê= xRz= J= RcQR= J= J=

jNN= RcNV= lìíéìí=ÅìêêÉåí= xRz= cMM= RcQS= a~í~=éêçíÉÅíáçå= xNz=

jNO= RcN^= lìíéìí=îçäí~ÖÉ= xPz= cMN= RcQT= cêÉèìÉåÅó=Åçãã~åÇ=N= xNz=

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

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

jNQ= RcN`= léÉê~íáåÖ=ëí~íÉ= xNPz= cMP= RcQV= j~ñáãìã=çìíéìí=ÑêÉèìÉåÅó=N= xNz=

jNR= RcNa= vNJvO=çìíéìí=íÉêãáå~ä=Ç~í~= xNOz= cMQ= RcQ^= _~ëÉ=ÑêÉèìÉåÅó=N= xNz=

=
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jNS= RcNb= c~ìäí=ãÉãçêó=M= xNz= cMR= RcQ_= o~íÉÇ=îçäí~ÖÉ=N= xNz=

jNT= RcNc= c~ìäí=ãÉãçêó=ENëí=éêáçêF= xNz= cMS= RcQ`= j~ñáãìã=çìíéìí=îçäí~ÖÉ=N= xNz=

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

jNV= RcON= c~ìäí=ãÉãçêó=EPêÇ=éêáçêF= xNz= cMU= RcQb= aÉÅÉäÉê~íáçå=íáãÉ=N= xNMz=

jOM= RcOO= léÉê~íáåÖ=íáãÉ= xNz= cMV= RcQc= qçêèìÉ=Äççëí=N= xPz=

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

J= RcOQ= J= J= = = EpÉäÉÅíáçåF= =

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

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

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

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

= = ÅçÇÉ= = = = E_ê~âáåÖ=êÉëáëíçêF= =

J= RcOV= J= J= cNQ= RcRQ= oÉëí~êí=~ÑíÉê=ãçãÉåí~êó=éçïÉê=Ñ~áäìêÉ= xNz=

J= RcO^= J= J= = = EpÉäÉÅíáçåF= =

J= RcO_= J= J= = = = =

J= RcO`= J= J= = = = =

GNF=VVV=áë=íêÉ~íÉÇ=~ë=TccceK=

=
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=

`çÇÉ= m`mJáåÇÉñ=
= = = = = EeÉñF=

k~ãÉ= a~í~
cçêã~í

`çÇÉ m`mJáåÇÉñ
= = = = = =
EeÉñF=

k~ãÉ= a~í~
cçêã~í

cNR= RcRR= cêÉèìÉåÅó=äáãáíÉê=EeáÖÜF= xNz= J= RcUT= J= J=

cNS= RcRS= cêÉèìÉåÅó=äáãáíÉê=EiçïF= xNz= bQM= RcUU= aáëéä~ó=ÅçÉÑÑáÅáÉåí=^= xNMz=

cNT= RcRT= d~áå=EÑçê=ÑêÉèìÉåÅó=ëÉííáåÖ=
ëáÖå~äF=

xPz= bQN= RcUV= aáëéä~ó=ÅçÉÑÑáÅáÉåí=_= xNMz=

cNU= RcRU= _á~ë=ÑêÉèìÉåÅó= xQz= J= RcU^= J= J=

cOM= RcRV= a`=Äê~âÉ=Epí~êíáåÖ=ÑêÉèìÉåÅóF= xPz= J= RcU_= J= J=

cON= RcR^= a`=Äê~âÉ=E_ê~âáåÖ=äÉîÉäF= xNz= J= RcU`= J= J=

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

cOP= RcR`= pí~êíáåÖ=ÑêÉèìÉåÅó= xPz= `MO= RcUb= gìãé=ÑêÉèìÉåÅó=O= xNz=

cOQ= RcRa= pí~êíáåÖ=ÑêÉèìÉåÅó=EeçäÇáåÖ=
íáãÉF=

xPz= `MP= RcUc= gìãé=ÑêÉèìÉåÅó=P= xNz=

cOR= RcRb= píçé=ÑêÉèìÉåÅó= xPz= `MQ= RcVM= gìãé=ÑêÉèìÉåÅó=EtáÇíÜF= xNz=

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

cOT= RcSM= jçíçê=ëçìåÇ=EpçìåÇ=íçåÉF= xNz= `MS= RcVO= jìäíáJëíÉé=ÑêÉèìÉåÅó=O= xRz=

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

cPN= RcSO= cj^=íÉêãáå~ä=EcìåÅíáçå=
ëÉäÉÅíáçåF=

xNz= `MU= RcVQ= jìäíáJëíÉé=ÑêÉèìÉåÅó=Q= xRz=

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

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

cPR= RcSR= cjm=íÉêãáå~ä=EcìåÅíáçå=
ëÉäÉÅíáçåF=

xNz= `NN= RcVT= jìäíáJëíÉé=ÑêÉèìÉåÅó=T= xRz=

cPS= RcSS= PMoó=çéÉê~íáçå=ãçÇÉ= xNz= J= RcVU= J= J=

cQM= RcST= qçêèìÉ=äáãáí=N=EaêáîáåÖF= xNz= `PM= RcVV= cêÉèìÉåÅó=ëÉííáåÖ=O= xNz=

cQN= RcSU= qçêèìÉ=äáãáí=N=E_ê~âáåÖF= xNz= `PN= RcV^= ^å~äçÖ=áåéìí=çÑÑëÉí=EíÉêãáå~ä=NOF=L= xQz=

cQO= RcSV= qçêèìÉ=îÉÅíçê=Åçåíêçä=N= xNz= = = ^å~äçÖ=áåéìí=Äá~ë=EíÉêãáå~ä=NOF= =

bMN= RcS^= uN=íÉêãáå~ä=ÑìåÅíáçå= xNz= `PO= RcV_= ^å~äçÖ=áåéìí=çÑÑëÉí=EíÉêãáå~ä=`NF=L= xQz=

bMO= RcS_= uO=íÉêãáå~ä=ÑìåÅíáçå= xNz= = = ^å~äçÖ=áåéìí=Ö~áå=EíÉêãáå~ä=NOF= =

bMP= RcS`= uP=íÉêãáå~ä=ÑìåÅíáçå= xNz= `PP= RcV`= ^å~äçÖ=ÑáäíÉê= xRz=

bMQ= RcSa= uQ=íÉêãáå~ä=ÑìåÅíáçå= xNz= mMN= RcVa= jçíçê=N=EkìãÄÉê=çÑ=éçäÉëF= xNz=

bMR= RcSb= uR=íÉêãáå~ä=ÑìåÅíáçå= xNz= mMO= RcVb= jçíçê=N=E`~é~ÅáíóF= xRz=

J= RcSc= J= J= mMP= RcVc= jçíçê=N=Eo~íÉÇ=ÅìêêÉåíF= xNMz=

J= RcTM= J= J= mMR= Rc^N= jçíçê=N=ElåJäáåÉ=íìåáåÖF= xNz=

J= RcTN= J= J= mMS= Rc^O= jçíçê=N=EkçJäç~Ç=ÅìêêÉåíF= xNMz=

J= RcTO= J= J= mMT= Rc^P= jçíçê=N=EBoNF= xRz=

bNM= RcTP= ^ÅÅÉäÉê~íáçå=íáãÉ=O= xNMz= mMU= Rc^Q= jçíçê=N=EBuF= xRz=

bNN= RcTQ= aÉÅÉäÉê~íáçå=íáãÉ=O= xNMz= mMV= Rc^R= jçíçê=N=Epäáé=ÅçãéÉåë~íáçå=
ÅçåíêçäF=

xRz=

J= RcTR= J= J= eMP= Rc^S= a~í~=áåáíá~äáòáåÖ= xNz=GO=
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J= RcTS= J= J= eMQ= Rc^T= ^ìíçJêÉëÉí=EqáãÉëF= xNz=

J= RcTT= J= J= eMR= Rc^U= ^ìíçJêÉëÉíEoÉëÉí=áåíÉêî~äF= xNz=

J= RcTU= J= J= eMS= Rc^V= c~å=ëíçé=çéÉê~íáçå= xNz=

bNS= RcTV= qçêèìÉ=äáãáíÉê=O=EaêáîáåÖF= xNz= eMT= Rc^^= ^``La``=é~ííÉêå=EjçÇÉ=
ëÉäÉÅíáçåF=

xNz=

bNT= RcT^= qçêèìÉ=äáãáíÉê=O=E_ê~âáåÖF= xNz= J= Rc^_= J= J=

bOM= RcT_= vN=íÉêãáå~ä=ÑìåÅíáçå= xNz= eMV= Rc^`= pí~êí=ãçÇÉ=EmáÅâJìé=ãçÇÉF= xNz=

bON= RcT`= vO=íÉêãáå~ä=ÑìåÅíáçå= xNz= eNM= Rc^a= båÉêÖóJë~îáåÖ=çéÉê~íáçå= xNz=

J= RcTa= J= J= eNN= Rc^b= aÉÅÉäÉê~íáçå=ãçÇÉ= xNz=

J= RcTb= J= J= eNO= Rc^c= fåëí~åí~åÉçìë=çîÉêÅìêêÉåí=äáãáíáåÖ= xNz=

J= RcTc= J= J= eNP= Rc_M= ^ìíçJêÉëí~êí=EoÉëí~êí=íáãÉF= xPz=

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

bPM= RcUM= cêÉèìÉåÅó=~êêáî~ä=Ec^oF= = xPz= J= Rc_O= J= J=

= = EaÉíÉÅíáåÖ=ïáÇíÜF= = J= Rc_P= J= J=

bPN= RcUN= cêÉèìÉåÅó=ÇÉíÉÅíáçå=N=EcaqF= = xNz= J= Rc_Q= J= J=

= = EäÉîÉäF= = J= Rc_R= J= J=

bPO= RcUO= cêÉèìÉåÅó=ÇÉíÉÅíáçå=EcaqF= = = xPz= eOM= Rc_S= mfa=Åçåíêçä=EjçÇÉ=ëÉäÉÅíáçåF= xNz=

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

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

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

bPQ= RcUQ= lîÉêäç~Ç=É~êäó=ï~êåáåÖ=N=EäÉîÉäF= xNMz= eOQ= Rc_^= mfa=Åçåíêçä=EaJíáãÉF= xRz=

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

J= RcUS= 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=

=

=
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=

`çÇÉ= m`mJáåÇÉñ=
= = = = = EeÉñF=

k~ãÉ= a~í~
cçêã~í

`çÇÉ m`mJáåÇÉñ
= = = = = EeÉñF

k~ãÉ= a~í~
cçêã~í

eOS= Rc_`= mq`=íÜÉêãáëíçê=EjçÇÉ=ëÉäÉÅíáçåF xNz= J= Rca_= J= J=

eOT= Rc_a= mq`=íÜÉêãáëíçê=EiÉîÉäF= xRz= J= Rca`= J= J=

eOU= Rc_b= aêççé=çéÉê~íáçå= xQz= J= Rcaa= J= J=

ePM= Rc_c= pÉêá~ä=äáåâ=EcìåÅíáçå=ëÉäÉÅíáçåF= xNz= J= Rcab= J= J=

ePN= Rc`M= opQUR=E^ÇÇêÉëëF= xNz=GN= J= Rcac= J= J=

ePO= Rc`N= opQUR=EjçÇÉ=ëÉäÉÅíáçå=çå=ÉêêçêF= xNz=GN= J= RcbM= J= J=

ePP= Rc`O= opQUR=EqáãÉê=íáãÉF= xPz=GN= J= RcbN= J= J=

ePQ= Rc`P= opQUR=E_~ìÇ=ê~íÉF= xNz=GN= J= RcbO= J= J=

ePR= Rc`Q= opQUR=Ea~í~=äÉåÖíÜF= xNz=GN= çOT= RcbP= jçÇÉ=ëÉäÉÅíáçå=çå=Éêêçê= xNz=

ePS= Rc`R= opQUR=Em~êáíó=ÅÜÉÅâF= xNz=GN= çOU= RcbQ= qáãÉê=íáãÉ=ëÉííáåÖ= xPz=

ePT= Rc`S= opQUR=Epíçé=ÄáíëF= xNz=GN= çPM= RcbR= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MN= xNz=

ePU= Rc`T= opQUR=Ekç=êÉëéçåëÉ=ÇÉíÉÅíáçå=íáãÉF= xNz=GN= çPN= RcbS= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MO= xNz=

ePV= Rc`U= opQUR=EoÉëéçåëÉ=áåíÉêî~äF= xRz=GN= çPO= RcbT= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MP= xNz=

^MN= Rc`V= j~ñáãìã=ÑêÉèìÉåÅó=O= xNz= çPP= RcbU= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MQ= xNz=

^MO= Rc`^= _~ëÉ=ÑêÉèìÉåÅó=O= xNz= çPQ= RcbV= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MR= xNz=

^MP= Rc`_= o~íÉÇ=îçäí~ÖÉ=O=E~í=Ä~ëÉ=ëéÉÉÇF= xNz= çPR= Rcb^= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MS= xNz=

^MQ= Rc``= j~ñáãìã=çìíéìí=îçäí~ÖÉ=O= xNz= çPS= Rcb_= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MT= xNz=

^MR= Rc`a= qçêèìÉ=Äççëí=O= xPz= çPT= Rcb`= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MU= xNz=

^MS= Rc`b= bäÉÅíêçåáÅë=íÜÉêã~ä=O=EpÉäÉÅíáçåF= xNz= çPU= Rcba= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=MV= xNz=

^MT= Rc`c= bäÉÅíêçåáÅë=íÜÉêã~ä=O=EiÉîÉäF= xNMz= çPV= Rcbb= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NM= xNz=

^MU= RcaM= bäÉÅíêçåáÅë=íÜÉêã~ä=O= = xPz= çQM= Rcbc= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NN= xNz=

= = EqÜÉêã~ä=íáãÉ=Åçåëí~åíF= = çQN= RccM= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NO= xNz=

^MV= RcaN= qçêèìÉ=îÉÅíçê=Åçåíêçä=O= xNz= çQO= RccN= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NP= xNz=

^NM= RcaO= jçíçê=O=EkìãÄÉê=çÑ=ãçíçêJO=éçäÉëF= xNz= çQP= RccO= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NQ= xNz=

^NN= RcaP= jçíçê=O=E`~é~ÅáíóF= xRz= çQQ= RccP= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NR= xNz=

^NO= RcaQ= jçíçê=O=Eo~íÉÇ=ÅìêêÉåíF= xNMz= çQR= RccQ= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NS= xNz=

= = = = çQS= RccR= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NT= xNz=

^NQ= RcaS= jçíçê=O=ElåJäáåÉ=íìåáåÖF= xNz= çQT= RccS= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NU= xNz=

^NR= RcaT= jçíçê=O=Ekç=äç~Ç=ÅìêêÉåí= = xNMz= çQU= RccT= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=NV= xNz=

^NS= RcaU= jçíçê=O=EBoN=ëÉííáåÖF= xRz= çQV= RccU= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=OM= xNz=

^NT= RcaV= jçíçê=O=EBu=ëÉííáåÖF= xRz= çRM= RccV= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=ON= xNz=

^NU= Rca^= jçíçê=O=Epäáé=ÅçãéÉåë~íáçå=Åçåíêçä=
OF=

xRz= çRN= Rcc^= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=OOL= xNz=

= = = = çRO= Rcc_= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=OPL= xNz=

= = = = çRP= Rcc`= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=OQL= xNz=

= = = = çRQ= Rcca= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=ORL= xNz=

= = = = çRR= Rccb= _ìë=`çåÑáÖìê~íáçå=m~ê~ãÉíÉê=OSL= xNz=
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GNF=oÉ~ÇJçåäó=Ñêçã=ÅçããìåáÅ~íáçåK=
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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=

=
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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=

=

=

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
=

=

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

= MMMM=MMMM=MMMM=NNMNÄ=Z=MMMae= 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= M= a

M= M= M= P=
=
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a~í~=Ñçêã~í=xNPz=léÉê~íáåÖ=ëí~íìë=

=

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

J= J = oi= ^ij ab` ^`` fi= si= qi= krs= _oh= fkq= buq obs cta

=

E^ää=Äáí=~êÉ=lk=çê=~ÅíáîÉ=Äó=NF=

=

ctaW= få=Ñçêï~êÇ=çéÉê~íáçå= fiW= få=ÅìêêÉåí=äáãáíáåÖ=

obsW= = få=êÉîÉêëÉ=çéÉê~íáçå= ^``W= få=~ÅÅÉäÉê~íáçå=

buqW= få=a`=Äê~âáåÖ=Eçê=áå=éêÉJÉñÅáí~íáçåF= ab`W= få=ÇÉÅÉäÉê~íáçå=

= = ^ijW= ^ä~êã=

fkqW= fåîÉêíÉê=íêáé= oiW= qê~åëãáëëáçå=î~äáÇ=

_ohW= få=Äê~âáåÖ=   =     =

krsW= a`=äáåâ=îçäí~ÖÉ=áë=Éëí~ÄäáëÜãÉåí=
EråÇÉêîçäí~ÖÉ=ÅçåÇáíáçå=~í=MF=

  =     =

= =   =     =

qiW= få=íçêèìÉ=äáãáíáåÖ=   =     =

siW= få=îçäí~ÖÉ=äáãáíáåÖ= =

=

bñ~ãéäÉF=lãáííÉÇ=EjçåáíçêáåÖ=ãÉíÜçÇ=áë=ëáãáä~ê=~ë=áå=íÜÉ=Ñçêã~íë=xNNz=~åÇ=xNOzKF=

=

a~í~=Ñçêã~í=xNQz= = qóéÉ=ÅçÇÉ=
 

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

råáí=íóéÉ= dÉåÉê~íáçå= pÉêáÉë= sçäí~ÖÉ=ëÉêáÉë=

=

`çÇÉ= qóéÉ= dÉåÉê~íáçå= pÉêáÉë= sçäí~ÖÉ=ëÉêáÉë=

N= sd= NNíÜ=ëÉêáÉë= cçê=g~é~å= NMMs=ëáåÖäÉ=éÜ~ëÉ=

O= d= J= cçê=^ëá~= OMMs=ëáåÖäÉ=éÜ~ëÉ=

P= m= J= cçê=`Üáå~= OMMs=íÜêÉÉ=éÜ~ëÉ=

Q= b= J= cçê=bìêçéÉ= QMMs=íÜêÉÉ=éÜ~ëÉ=

R= `= J= cçê=rp^= RTRs=íÜêÉÉ=éÜ~ëÉ=

S= p= J= J= J=
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=

HMS INDUSTRIAL NETWORKS AB  QU

=

 

a~í~=Ñçêã~í=xNRz= = `çÇÉ=ëÉííáåÖ=EN=Ó=Q=ÑáÖìêÉëF=
 

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

a~í~=Q= a~í~=P= a~í~=O= a~í~=N=

=

bñ~ãéäÉF=fÑ=?çOOW^á=ÑìåÅíáçå=ëÉäÉÅíáçå?=Z=NOPI=

M= N= O= P== páåÅÉ=NOP=Z=MNOPe= ⇒=

=

=

=
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