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DATE VERSION DESCRIPTION 

2024/12/ 20  Version1.0  New Release. 

2025/1/3  Version1. 1 

Replace 'Master' by 'MainDevice' or 'MDevice', 

and 'Slave' by 'SubDevice', and will show the 

terms MainDevice and SubordinateDevice in the 

list of abbreviations.  
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EQR[TKIJV  

Vjg"kphqtocvkqp"kp"vjku"ocpwcn"ku"uwdlgev"vq"ejcpig"ykvjqwv"pqvkeg"hqt"eqpvkpwqwu"

kortqxgogpv"kp"vjg"rtqfwev0"Cnn"tkijvu"ctg"tgugtxgf0"Vjg"ocpwhcevwtgt"cuuwogu"pq"

tgurqpukdknkv{"hqt"cp{"kpceewtcekgu"vjcv"oc{"dg"eqpvckpgf"kp"vjku"fqewogpv"cpf"ocmgu"pq"

eqookvogpv"vq"wrfcvg"qt"vq"mggr"ewttgpv"vjg"kphqtocvkqp"eqpvckpgf"kp"vjku"ocpwcn0 

Pq"rctv"qh"vjku"ocpwcn"oc{"dg"tgrtqfwegf."eqrkgf."vtcpuncvgf"qt"vtcpuokvvgf."kp"yjqng"qt"kp"

rctv."kp"cp{"hqto"qt"d{"cp{"ogcpu"ykvjqwv"vjg"rtkqt"ytkvvgp"rgtokuukqp"qh"vjg"KEQR"

Vgejpqnqi{"Kpe0 

âEqr{tkijv"4247"KEQR"Vgejpqnqi{"Kpe0 

Xgt0303"Lcpwct{."4247 

VTCFGOCTMU"CEMPQYNGFIOGPV 

KEQR®"ku"vjg"tgikuvgtgf"vtcfgoctm"qh"KEQR"Eqtrqtcvkqp0"Qvjgt"dtcpf"pcogu"qt"rtqfwev"

pcogu"crrgctkpi"kp"vjku"fqewogpv"ctg"vjg"rtqrgtvkgu"cpf"tgikuvgtgf"vtcfgoctmu"qh"vjgkt"

tgurgevkxg"qypgtu0"Cnn"pcogu"ogpvkqpgf"jgtgykvj"ctg"ugtxgf"hqt"kfgpvkhkecvkqp"rwtrqug"

qpn{0 

Hqt"oqtg"fgvckngf"kphqtocvkqp"qt"kh"{qw"ctg"kpvgtguvgf"kp"qvjgt"KEQR"rtqfwevu."rngcug"xkukv"

qwt"qhhkekcn"ygdukvgu"cv< 

· Inqdcn<"yyy0keqr0eqo0vy 

· WUC<"yyy0keqrvgej0eqo 

· Lcrcp<"yyy0keqr0eq0lr 

· Gwtqrg<"yyy0keqrvgej0gw 

· Ejkpc<"yyy0keqr0eqo0ep 

Hqt"vgejpkecn"uwrrqtv"qt"ftkxgtu"fqypnqcf."rngcug"xkukv"qwt"ygdukvgu"cv< 

· jvvru<11yyy0keqr0eqo0vy1tguqwtegagpvtcpeg 

Hqt"GvjgtECV"uqnwvkqp"ugtxkeg."uwrrqtv"qt"vwvqtkcnu.":8Fwkpq"Eqfkpi"KFG"722-"kpvtqfwevkqp."

hwpevkqpu."ncpiwcigu."nkdtctkgu."gve0"Rngcug"xkukv"vjg"SGE"ygdukvg< 

· SGE<"jvvru<11yyy0sge0vy1 

 

 

Vjku"Ocpwcn"ku"hqt"vjg"SGE"ugtkgu0 
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UCHGV["KPHQTOCVKQP  

· Tgcf"vjgug"uchgv{"kpuvtwevkqpu"ectghwnn{0 

· Rngcug"ectt{"vjg"wpkv"ykvj"dqvj"jcpfu"cpf"jcpfng"kv"ykvj"ecwvkqp0 

· Rqygt"Kprwv"xqnvcig"-3;"vq"-72XFE"Rqygt"Kprwv"*V{r0"-46XFE+ 

· Ocmg"uwtg"vjg"xqnvcig"qh"vjg"rqygt"uqwteg"ku"crrtqrtkcvg"dghqtg"eqppgevkpi"vjg"

gswkrogpv"vq"vjg"rqygt"qwvngv0 

· Vq"rtgxgpv"vjg"SGE"fgxkeg"htqo"ujqem"qt"hktg"jc|ctfu."rngcug"mggr"kv"ft{"cpf"cyc{"htqo"

ycvgt"cpf"jwokfkv{0 

· Qrgtcvkpi"vgorgtcvwtg"dgvyggp"/42"vq"-92°E1/62"vq"-:7°E"*Qrvkqp+0 

· Yjgp"wukpi"gzvgtpcn"uvqtcig"cu"vjg"ockp"qrgtcvkpi"u{uvgo"uvqtcig."gpuwtg"vjg"fgxkeg)u"

rqygt"ku"qhh"dghqtg"eqppgevkpi"cpf"tgoqxkpi"kv0 

· Pgxgt"vqwej"wp/kpuwncvgf"vgtokpcnu"qt"yktg"wpnguu"{qwt"rqygt"cfcrvqt"ku"fkueqppgevgf0 

· Nqecvg"{qwt"SGE"fgxkeg"cu"enqug"cu"rquukdng"vq"vjg"uqemgv"qwvnkpg"hqt"gcu{"ceeguu"cpf"

cxqkf"hqteg"ecwugf"d{"vjg"gpvcpinkpi"qh"{qwt"ctou"ykvj"uwttqwpfkpi"ecdngu"htqo"vjg"

SGE"fgxkeg0 

· Kh"{qwt"SGE"fgxkeg"yknn"pqv"dg"wugf"hqt"c"rgtkqf"qh"vkog."ocmg"uwtg"kv"ku"fkueqppgevgf"

htqo"vjg"rqygt"uqwteg"vq"cxqkf"vtcpukgpv"qxgtxqnvcig"fcocig0 

 

YCTPKPI#" 

FQ"PQV"CVVGORV"VQ"QRGP"QT"VQ"FKUCUUGODNG"VJG"EJCUUKU"*GPECUKPI+"QH"

VJKU"RTQFWEV0"RNGCUG"EQPVCEV"[QWT"FGCNGT"HQT"UGTXKEKPI"HTQO"

SWCNKHKGF"VGEJPKEKCP0 
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303""Cdqwv"SGE"OckpFgxkeg"*OFgxkeg+ 

SGE"OFgxkeg"ku"cp"GvjgtECV"OFgxkeg"eqorcvkdng"ykvj":8Fwkpq"Eqfkpi"KFG"723-0"Kv"qhhgtu"tgcn/

vkog"GvjgtECV"eqoowpkecvkqp"dgvyggp"GvjgtECV"OFgxkeg"cpf"GvjgtECV"UwdFgxkeg0"Gzegrv"hqt"

vjg"GvjgtECV"Nkdtct{"qh":8Fwkpq"KFG."SGE"OFgxkeg"cnuq"rtqxkfgu"Oqfdwu."Gvjgtpgv"VER1KR."ECP"

dwu."gve0"kpfwuvtkcn"eqoowpkecvkqp"rtqvqeqnu"cpf"wugu"c"tkej"jkij/ngxgn"E1E--"rtqitcookpi"

ncpiwcig"hqt"tcrkf"crrnkecvkqp"fgxgnqrogpv0 

 

30303" " Yjcv"ku":8Fwkpq"KFGA 

Vjg":8Fwkpq"kpvgitcvgf"fgxgnqrogpv"gpxktqpogpv"*KFG+"uqhvyctg"ocmgu"kv"gcu{"vq"ytkvg"cpf"

wrnqcf"eqfg"vq":8Fwkpq"dqctfu"cpf"SGE"OFgxkeg0"Kv"twpu"qp"Ykpfqyu."Oce"QU"Z."cpf"Nkpwz0"Vjg"

gpxktqpogpv"ku"ytkvvgp"kp"Lcxc"cpf"dcugf"qp"Ctfwkpq"KFG."Rtqeguukpi."FLIRR."cpf"qvjgt"qrgp/

uqwteg"uqhvyctg."yjkej"ecp"dg"fqypnqcfgf"htqo"jvvru<11yyy0sge0vy1uqhvyctg10 

 

 
 

SGE"OFgxkegҲu"uqhvyctg.":8Fwkpq"KFG."cnuq"qhhgtu"c"eqphkiwtcvkqp"wvknkv{<":8GXC."c"itcrjke"wugt"

kpvgthceg"vqqn"hqt"wugtu"vq"gfkv"rctcogvgtu"hqt"vjg"GvjgtECV"pgvyqtm="kvu"hwpevkqpu"ctg"cu"hqnnqyu< 

· GvjgtECV"UwdFgxkeg"uecppkpi 

· Korqtv"GPK"hkng 

· Ugvvkpi"GvjgtECV"OFgxkeg 

· Eqphkiwtg"GvjgtECV"UwdFgxkeg 

 

Hqt"qvjgt"fgvckngf"hwpevkqpu."rngcug"tghgt"vq"vjg":8GXC"Wugt"Ocpwcn0 

 

  

https://www.qec.tw/software/
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30304""SGE"GvjgtECV"OFgxkeg"Ctejkvgevwtg 

Vjg"GvjgtECV"OFgxkeg"uqhvyctg"ku"rtkoctkn{"fkxkfgf"kpvq"vyq"rctvu."gcej"twppkpi"qp"vjg"tgurgevkxg"

u{uvgou"qh"vjg"Xqtvgz:8GZ4"ERW0 

 

Vjg{"ctg"tgurqpukdng"hqt"vjg"hqnnqykpi"vcumu< 

 

¶ GvjgtECV"OFgxkeg"Nkdtct{" 

o Rtqxkfgu"c"E1E--"crrnkecvkqp"kpvgthcegu<" 

Á Kpkvkcnk|cvkqp"kpvgthceg0 

Á Eqphkiwtcvkqp"kpvgthceg0 

Á Rtqeguu"Fcvc"*RFQ+"ceeguu"kpvgthceg0 

Á ECP"crrnkecvkqp"rtqvqeqn"qxgt"GvjgtECV"*EqG+"ceeguu"kpvgthceg0 

Á Hkng"ceeguu"qxgt"GvjgtECV"*HqG+"ceeguu"kpvgthceg0 

Á UwdFgxkeg"Kphqtocvkqp"Kpvgthceg"*UKK+"ceeguu"kpvgthceg0 

Á Fkuvtkdwvgf"Enqemu"*FE+"ceeguu"kpvgthceg0 

¶ GvjgtECV"OFgxkeg"Hktoyctg" 

o Gzgewvgu"vjg"GvjgtECV"OFgxkeg"Eqtg0 

o Eqpvtqnu"vjg"Rtkoct{1Ugeqpfct{"Gvjgtpgv"Ftkxgt."ugpfkpi"GvjgtECV"htcogu 

 

Vjg"rtqitcou"ctg"fgukipgf"vq"twp"qp"vjg"HtggFQU"qrgtcvkpi"u{uvgo"cpf"jcxg"dggp"eqorkngf"

wukpi"vjg"IEE"eqorkngt"rtqxkfgf"d{"vjg"FLIRR"gpxktqpogpv0 
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30305""Jctfyctg"Rncvhqto 

Vjg"GvjgtECV"OFgxkeg"uqhvyctg"qpn{"twpu"qp"vjg"Xqtvgz:8GZ4"ERW"rtqfwegf"d{"FO(R."yjkej"

hgcvwtgu"c"fwcn/u{uvgo"ctejkvgevwtg0"Kv"ku"fkxkfgf"kpvq"Ocuvgt"U{uvgo"cpf"Uncxg"U{uvgo."gcej"

twppkpi"kvu"qyp"qrgtcvkpi"u{uvgo."ykvj"eqoowpkecvkqp"dgvyggp"u{uvgou"hceknkvcvgf"d{"Fwcn/Rqtv"

TCO"cpf"gxgpv"kpvgttwrvu0"Vjgkt"tgurgevkxg"vcumu"ctg"cu"hqnnqyu< 

 

¶ Ocuvgt"U{uvgo" 

o Wugt)u"GvjgtECV"crrnkecvkqp0 

o Wugt)u"JOK"crrnkecvkqp0 

o Wugt)u"Gvjgtpgv"crrnkecvkqp0 

o Cpf"uq"qp0 

¶ Uncxg"U{uvgo" 

o Qpn{"tgurqpukdng"hqt"twppkpi"vjg"GvjgtECV"OFgxkeg"Hktoyctg0 

 

Cu"oquv"crrnkecvkqpu"twp"qp"vjg"Ocuvgt"U{uvgo."vjg"GvjgtECV"OFgxkeg"Hktoyctg"twppkpi"qp"vjg"

Uncxg"U{uvgo"ku"htgg"htqo"kpvgthgtgpeg"d{"qvjgt"crrnkecvkqpu0"Vjku"ugvwr"cnnqyu"kv"vq"hqewu"qp"

gzgewvkpi"vjg"GvjgtECV"OFgxkeg"Eqtg."gpuwtkpi"vjg"u{pejtqpk|cvkqp"cpf"tgcn/vkog"ecrcdknkvkgu"qh"

GvjgtECV0 
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30306""Fwcn/U{uvgo"U{pejtqpk|cvkqp 

Vjg"rtkoct{"hqewu"qh"vjku"ugevkqp"ku"vjg"u{pejtqpk|cvkqp"qh"fwcn/u{uvgo"RFQ"fcvc0"Cu"knnwuvtcvgf"kp"

vjg"fkcitco"dgnqy."vjg"Wugt"Crrnkecvkqp"cpf"GvjgtECV"OFgxkeg"Nkdtct{"dnqemu"twp"qp"vjg"Ocuvgt"

U{uvgo."yjkng"vjg"Tgcn/Vkog"GvjgtECV"OFgxkeg"Eqtg"twpu"qp"vjg"Uncxg"U{uvgo0 

 

Yjgp"vjg"GvjgtECV"OFgxkeg"Eqtg"tgcejgu"vjg"Rtqeguu"Kprwvu"uvcig."kv"tgegkxgu"cnn"e{enke"htcogu"

htqo"vjg"Gvjgtpgv"Ftkxgt"cpf"eqrkgu"Kprwv"RFQ"fcvc"vq"vjg"FRTCO0 

 

Wrqp"tgcejkpi"vjg"Wugt"Crrnkecvkqp"uvcig."vjg"GvjgtECV"OFgxkeg"Eqtg"vtkiigtu"c"E{enke"Kpvgttwrv"

vq"vjg"Ocuvgt"U{uvgo0"Wrqp"tgegkxkpi"vjg"E{enke"Kpvgttwrv."vjg"Ocuvgt"U{uvgo"gzgewvgu"vjg"

kpvgttwrv"jcpfnkpi"rtqegfwtg"qh"vjg"GvjgtECV"OFgxkeg"Nkdtct{0"Kv"oqxgu"Kprwv"RFQ"fcvc"htqo"

FRTCO"vq"Ockp"Ogoqt{."ecnnu"vjg"wugt/tgikuvgtgf"E{enke"Ecnndcem."vtcpuhgtu"Qwvrwv"RFQ"fcvc"htqo"

Ockp"Ogoqt{"vq"FRTCO"chvgt"vjg"E{enke"Ecnndcem"eqorngvgu."rtqeguugu"ce{enke"eqoocpfu."cpf"

eqpenwfgu"vjg"kpvgttwrv"jcpfnkpi"rtqegfwtg0"Cv"vjku"rqkpv."dqvj"vjg"GvjgtECV"OFgxkeg"Eqtg)u"Wugt"

Crrnkecvkqp"cpf"vjg"kpvgttwrv"jcpfnkpi"rtqegfwtg"ctg"eqorngvgf"ukownvcpgqwun{0 

 

Yjgp"vjg"GvjgtECV"OFgxkeg"tgcejgu"vjg"Ytkvg"Qwvrwvu"uvcig."kv"eqrkgu"Qwvrwv"RFQ"fcvc"htqo"

FRTCO"vq"vjg"Gvjgtpgv"Ftkxgt)u"FOC"cpf"ugpfu"htcogu0 

 

Vjgug"vcumu"ctg"gzgewvgf"rgtkqfkecnn{"kp"c"e{enke"ocppgt."hqnnqykpi"vjg"qwvnkpgf"rtqegfwtcn"uvgru."

gpuwtkpi"vjg"u{pejtqpk|cvkqp"qh"fwcn/u{uvgo"RFQ"fcvc0 
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30307""Ecnndcem"Hwpevkqpu 

 

 

Vjku"nkdtct{"rtqxkfgu"vjtgg"v{rgu"qh"ecnndcemu"cu"hqnnqyu< 

 

¶ E{enke"Ecnndcem 

Vjg"rwtrqug"qh"vjg"E{enke"Ecnndcem"ku"vq"cnnqy"wugtu"vq"korngogpv"rgtkqfke"eqpvtqn"u{uvgou"

uwej"cu"oqvkqp"eqpvtqn."EPE"eqpvtqn."cpf"tqdqv"eqpvtqn0"Vjg"Tgcn/Vkog"GvjgtECV"OFgxkeg"

Eqtg"vtkiigtu"e{enke"kpvgttwrvu"vq"vjg"GvjgtECV"OFgxkeg"Nkdtct{"cv"urgekhkgf"e{eng"vkog."vjgp"

yckvkpi"hqt"cp"CEM"vq"gpuwtg"rtqeguu"fcvc"u{pejtqpk|cvkqp0"Kh"c"wugt"jcu"tgikuvgtgf"c"E{enke"

Ecnndcem."kv"yknn"dg"kpxqmgf"vq"cejkgxg"rgtkqfke"eqpvtqn0 

 

¶ Gttqt"Ecnndcem 

Yjgp"vjg"Tgcn/Vkog"GvjgtECV"OFgxkeg"Eqtg"fgvgevu"cp"gttqt."kv"yknn"vtkiigt"cp"gttqt"kpvgttwrv"

cpf"rcuu"c"54/dkv"gttqt"eqfg"vq"vjg"GvjgtECV"OFgxkeg"Nkdtct{0"Kh"vjg"wugt"jcu"tgikuvgtgf"cp"

gttqt"ecnndcem."vjg"u{uvgo"yknn"kpxqmg"vjcv"ecnndcem"vq"kphqto"vjg"wugt"qh"vjg"urgekhke"gttqt0 

 

Vjg"gttqt"eqfgu"uwrrqtvgf"d{"vjg"Gttqt"Ecnndcem"ctg"cu"hqnnqyu< 

Fghkpkvkqp Eqfg Fguetkrvkqp 

ECAT_ERR_WKC_SINGLE_FAULT 4222223 Yqtmkpi"eqwpvgt"hcwnv"qeewttgf0 

ECAT_ERR_WKC_MULTIPLE_FAULTS 4222224 Ownvkrng"yqtmkpi"eqwpvgt"hcwnvu"qeewttgf0 

ECAT_ERR_SINGLE_LOST_FRAME 4222225 Htcog"ycu"nquv0 

ECAT_ERR_MULTIPLE_LOST_FRAMES 4222226 Htcogu"ygtg"nquv"ownvkrng"vkogu0 

ECAT_ERR_CABLE_BROKEN 4222229 Vjg"ecdng"ku"dtqmgp0 

ECAT_ERR_WAIT_ACK_TIMEOUT 4223222 
Hktoyctg"vkogqwv"yckvkpi"hqt"e{enke"

kpvgttwrv"CEM0 
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¶ Gxgpv"Ecnndcem 

Yjgp"vjg"Tgcn/Vkog"GvjgtECV"OFgxkeg"Eqtg"fgvgevu"cp"gxgpv."kv"vtkiigtu"cp"gxgpv"kpvgttwrv"

cpf"rcuugu"c"54/dkv"gxgpv"eqfg"vq"vjg"GvjgtECV"OFgxkeg"Nkdtct{0"Kh"vjg"wugt"jcu"tgikuvgtgf"cp"

gxgpv"ecnndcem."vjg"u{uvgo"yknn"kpxqmg"vjcv"ecnndcem"vq"kphqto"vjg"wugt"qh"vjg"urgekhke"gxgpv0 

 

Vjg"gxgpv"eqfgu"uwrrqtvgf"d{"vjg"Gxgpv"Ecnndcem"ctg"cu"hqnnqyu< 

Fghkpkvkqp Eqfg Fguetkrvkqp 

ECAT_EVT_STATE_CHANGED 3222223 
Vjg"GvjgtECV"uvcvg"qh"vjg"OFgxkeg"jcu"

ejcpigf0 

ECAT_EVT_CABLE_RECONNECTED 3222224 Vjg"ecdng"jcu"dggp"tgeqppgevgf0 
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304""Hgcvwtgu 

Vjg"GvjgtECV"Vgejpqnqi{"Itqwr"fghkpgf"vyq"encuugu"qh"GvjgtECV"OFgxkeg"uqhvyctg"

korngogpvcvkqp"kp"GVI037220"Vjku"urgekhkecvkqp"fghkpgu"OFgxkeg"Encuugu"ykvj"c"ygnn/fghkpgf"ugv"

qh"OFgxkeg"hwpevkqpcnkvkgu0"Kp"qtfgt"vq"mggr"vjkpiu"ukorng"qpn{"4"OFgxkeg"Encuugu"ctg"fghkpgf< 

¶ Encuu"C<"Uvcpfctf"GvjgtECV"OFgxkeg 

¶ Encuu"D<"Okpkowo"GvjgtECV"OFgxkeg 

 

30403""Hgcvwtg"Vcdng 

Yqtf"Wucig< 

¶ Q"gswcnu"uwrrqtvgf0 

 

Hgcvwtg"Pcog Ujqtv"Fguetkrvkqp SGE"OFgxkeg 

Dcuke"Hgcvwtgu 

Ugtxkeg"Eqoocpfu Uwrrqtv"qh"cnn"eqoocpfu Q 

UwdFgxkeg"ykvj"Fgxkeg"

Gowncvkqp 

Uwrrqtv"UwdFgxkeg"ykvj"cpf"ykvjqwv"

crrnkecvkqp"eqpvtqnngt 
Q 

GvjgtECV"Uvcvg"Ocejkpg Uwrrqtv"qh"GUO"urgekcn"dgjcxkqt Q 

Gttqt"Jcpfnkpi 
Ejgemkpi"qh"pgvyqtm"qt"UwdFgxkeg"gttqtu."g0i0"

Yqtmkpi"Eqwpvgt 
Q 

GvjgtECV"Htcog"V{rgu Uwrrqtv"GvjgtECV"Htcogu Q 

Rtqeguu"Fcvc"Gzejcpig 

E{enke"RFQ E{enke"rtqeguu"fcvc"gzejcpig Q 

Pgvyqtm"Eqphkiwtcvkqp 

Qpnkpg"uecppkpi 
Pgvyqtm"eqphkiwtcvkqp"hwpevkqpcnkv{"kpenwfgf"

kp"GvjgtECV"OFgxkeg 
Q 

Tgcfkpi"GPK Pgvyqtm"Eqphkiwtcvkqp"vcmgp"htqo"GPK"hkng Q 

Eqorctg"Pgvyqtm"

eqphkiwtcvkqp 

Eqorctg"eqphkiwtgf"cpf"gzkuvkpi"pgvyqtm"

eqphkiwtcvkqp"fwtkpi"dqqv/wr 
Q 

Gzrnkekv"Fgxkeg"Kfgpvkhkecvkqp 
Kfgpvkhkecvkqp"wugf"hqt"Jqv"Eqppgev"cpf"

rtgxgpvkqp"cickpuv"ecdng"uycrrkpi 
Q 

Ceeguu"vq"GGRTQO 
Uwrrqtv"tqwvkpgu"vq"ceeguu"GGRTQO"xkc"GUE"

tgikuvgt 
Q 

Ockndqz"Uwrrqtv 

Uwrrqtv"Ockndqz Ockp"hwpevkqpcnkv{"hqt"ockndqz"vtcpuhgt Q 

Ockndqz"Tguknkgpv"Nc{gt Uwrrqtv"wpfgtn{kpi"tguknkgpv"nc{gt Q 

ECP"crrnkecvkqp"nc{gt"qxgt"GvjgtECV"*EqG+ 

UFQ"Wr1Fqypnqcf Pqtocn"cpf"gzrgfkvgf"vtcpuhgt Q 

https://www.ethercat.org/download/documents/ETG1500_V1i0i2_D_R_MasterClasses.pdf
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Ugiogpvgf"Vtcpuhgt Ugiogpvgf"vtcpuhgt Q 

Eqorngvg"Ceeguu 
Vtcpuhgt"vjg"gpvktg"qdlgev"*ykvj"cnn"uwd/kpfkegu+"

cv"qpeg 
Q 

UFQ"Kphq"ugtxkeg Ugtxkegu"vq"tgcf"qdlgev"fkevkqpct{ Q 

HqG 

HqG"Rtqvqeqn Uwrrqtv"HqG"Rtqvqeqn Q 

Hktoyctg"Wr1Fqypnqcf 
Rcuuyqtf."HkngPcog"ujqwnf"dg"ikxgp"d{"vjg"

crrnkecvkqp 
Q 

U{pejtqpk|cvkqp"ykvj"Fkuvtkdwvgf"Enqem"*FE+ 

FE"uwrrqtv Uwrrqtv"qh"Fkuvtkdwvgf"Enqem Q 
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305""U{pejtqpk|cvkqp 

Vjg"vkog"u{pejtqpk|cvkqp"coqpi"cnn"UwdFgxkeg"kp"cp"GvjgtECV"pgvyqtm"tgnkgu"qp"vjg"Fkuvtkdwvgf"

Enqemu"*FE+"wpkv"ykvjkp"vjg"GvjgtECV"UwdFgxkeg"Eqpvtqnngt"*GUE+."gpuwtkpi"eqpukuvgpe{"cetquu"vjg"

gpvktg"u{uvgo0"V{rkecnn{."vjg"hktuv"UwdFgxkeg"ykvj"FE"ugtxgu"cu"vjg"u{uvgo"tghgtgpeg"enqem"vq"

u{pejtqpk|g"qvjgt"UwdFgxkeg"ykvj"FE0"Hqt"c"oqtg"fgvckngf"gzrncpcvkqp"qh"FE."rngcug"tghgt"vq"

Fkuvtkdwvgf"Enqemu0 

 

 

 

Vjg"GUE"jcu"vjtgg"u{pejtqpk|cvkqp"qwvrwv"rkpu<"KTS."U[PE2."cpf"U[PE30"Vjg"KTS"rkp"igpgtcvgu"c"

ukipcn"vq"vjg"wrrgt/nc{gt"oketqeqpvtqnngt"*µE+"chvgt"vjg"GUE"tgegkxgu"GvjgtECV"E{enke"Htcogu0"

U[PE2"cpf"U[PE3"rkpu"e{enkecnn{"igpgtcvg"ukipcnu"vq"vjg"µE"dcugf"qp"vjg"eqphkiwtcvkqp"kp"vjg"FE"

tgncvgf"tgikuvgtu"qh"GUE0"Jgpeg."kh"cp"GvjgtECV"UwdFgxkeg"fqgu"pqv"jcxg"c"µE."kv"fqgu"pqv"uwrrqtv"

u{pejtqpk|cvkqp"hwpevkqpcnkv{0 

 

  



KEQR"Vgejpqnqi{"Kpe0 

:8Fwkpq"ҭ"GvjgtECV"EkC624"CRK"""""""""""""""""""""""""""""""""""Xgt0303"Lcpwct{."4247"""""""""""""33 

Vjgtg"ctg"vjtgg"u{pejtqpk|cvkqp"oqfgu"kp"GvjgtECV< 

¶ Htgg"Twp 

¶ UO/U{pejtqpqwu 

¶ FE/U{pejtqpqwu 

 

30503""Htgg"Twp 

Vjg"GvjgtECV"OFgxkeg"cpf"cnn"GvjgtECV"UwdFgxkeg"gcej"jcxg"vjgkt"qyp"nqecn"vkogt."cpf"vjgkt"e{eng"

vkogu"ctg"kpfgrgpfgpv."uq"vjg{"ctg"pqv"u{pejtqpk|gf0"Cu"ujqyp"kp"vjg"fkcitco"dgnqy."dqvj"vjg"

GvjgtECV"OFgxkeg"cpf"UwdFgxkeg"3."UwdFgxkeg"4."UwdFgxkeg"5"vq"UwdFgxkeg"p"jcxg"vjgkt"qyp"

E{eng"Vkog."tguwnvkpi"kp"kpeqpukuvgpv"Qwvrwv"Xcnkf"cpf"Kprwv"Ncvej0"Vjku"uegpctkq"ku"pqv"uwkvcdng"hqt"

crrnkecvkqpu"ykvj"jkij"u{pejtqpk|cvkqp"tgswktgogpvu0 
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30504""UO/U{pejtqpqwu 

Vjg"KTS"rkp"igpgtcvgu"c"UO"gxgpv"yjgp"vjg"e{enke"htcog"ku"tgegkxgf"d{"GUE."vjku"gxgpv"yknn"vtkiigt"

vjg"gzgewvkqp"qh"vjg"nqecn"crrnkecvkqp"kp"µE0"Cu"ujqyp"kp"vjg"fkcitco"dgnqy."e{enke"htcogu"ctg"

tgegkxgf"d{"UwdFgxkeg"ykvj"vjg"ucog"lkvvgt"qh"OFgxkeg"kp"ugpfkpi"vjgo0"Gxgp"cuuwokpi"|gtq"lkvvgt."

fwg"vq"hkpkvg"jctfyctg"Rtqrcicvkqp"Fgnc{"vjg"ncuv"UwdFgxkeg"yknn"tgegkxg"vjg"e{enke"htcogu"ncvgt"

ykvj"tgurgev"vq"vjg"hktuv"qpgu0 

 

Fwg"vq"vjg"Rtqrcicvkqp"Fgnc{."vjgtg"ku"cp"qhhugv"kp"vjg"vkokpi"qh"UO"gxgpvu"dgvyggp"UwdFgxkeg."

tguwnvkpi"kp"cp"ceewtce{"qh"UO/U{pejtqpqwu"cv"vjg"oketqugeqpf"ngxgn0 

 

Kh"gcej"UwdFgxkeg"uwrrqtvu"vjg"Ujkhv"Vkog"kp"vjg"U{peOcpcigt"Rctcogvgt"qdlgevu"

*2z3E540512z3E5505+."kv"ku"rquukdng"vq"cvvgorv"vq"cflwuv"vjg"Qwvrwv"Xcnkf"cpf"Kprwv"Ncvej"qh"cnn"

UwdFgxkeg"vq"dg"enqug"vq"gcej"qvjgt0"Jqygxgt."fwg"vq"vjg"kpcdknkv{"vq"ecnewncvg"vjg"rtqrcicvkqp"

fgnc{u."vjg"cflwuvogpv"ku"swkvg"ejcnngpikpi0 
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30505""FE/U{pejtqpqwu 

Vjg"U[PE2"qt"U[PE3"rkpu"igpgtcvg"U[PE"gxgpvu"e{enkecnn{"dcugf"qp"vjg"eqphkiwtcvkqp"kp"vjg"FE"

tgncvgf"tgikuvgtu"qh"GUE."vjku"gxgpv"yknn"vtkiigt"vjg"gzgewvkqp"qh"vjg"nqecn"crrnkecvkqp"kp"µE0"Cu"

ujqyp"kp"vjg"fkcitco"dgnqy."lkvvgtu"cpf"rtqrcicvkqp"fgnc{u"uvknn"gzkuv."cpf"UO"gxgpvu"ctg"uvknn"

vtkiigtgf"chvgt"tgegkxkpi"e{enke"htcogu0"Jqygxgt."kp"vjku"FE/U{pejtqpqwu"ogvjqf."U[PE2"gxgpvu"

ctg"vtkiigtgf"e{enkecnn{."yjkej"fqgu"pqv"uwhhgt"htqo"lkvvgt"qt"rtqrcicvkqp"fgnc{u0 

 

Dgecwug"U[PE2"gxgpvu"ctg"vtkiigtgf"d{"vjg"FE"wpkv"cpf"cnn"U[PE2"gxgpvu"coqpi"vjg"UwdFgxkeg"

jcxg"cnoquv"pq"qhhugv."vjcpmu"vq"vjg"rgtkqfke"ugpfkpi"qh"CRTY1HRTY"eqoocpfu"vq"u{pejtqpk|g"

vjg"u{uvgo"vkog"qh"cnn"UwdFgxkeg."vjg"ceewtce{"ecp"tgcej"vjg"pcpqugeqpf"ngxgn0 

 

Kh"vjg"UwdFgxkeg"uwrrqtv"vjg"Ujkhv"Vkog"kp"U{peOcpcigt"Rctcogvgt"qdlgevu"*2z3E540512z3E5505+."kv"

ku"rquukdng"vq"cvvgorv"vq"cflwuv"vjg"Qwvrwv"Xcnkf"cpf"Kprwv"Ncvej"vkokpiu"qh"vjgug"UwdFgxkeg"vq"vjg"

ucog"vkog"rqkpv0 

 

 

Jqygxgt."vjg"ugngevkqp"qh"vjg"Inqdcn"Ujkhv"Vkog"kp"vjg"fkcitco"ku"etwekcn"dwv"owuv"oggv"vjg"

hqnnqykpi"eqpfkvkqpu< 

¶ Chvgt"vjg"e{enke"htcogu"jcxg"dggp"tgegkxgf"d{"cnn"UwdFgxkeg0 

¶ Dghqtg"ugpfkpi"vjg"e{enke"htcogu"hqt"vjg"pgzv"e{eng0 

¶ Ceeqtfkpi"vq"fkhhgtgpv"FE/U{pejtqpqwu"ogvjqfu."kv"oc{"pggf"vq"dg"ugngevgf"chvgt"gzgewvkpi"

Rtgrctg"Qwvrwvu<" 

o Vtkiigt"µE"vq"gzgewvg"Rtgrctg"Qwvrwvu"yjgp"vjg"UO"gxgpv"qeewtu 

o Vtkiigt"µE"vq"gzgewvg"Qwvrwv"Xcnkf"yjgp"vjg"U[PE"gxgpv"qeewtu0 
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Vjg"eqttgev"Inqdcn"Ujkhv"Vkog"ku"pqv"wpkswg="kv"ecp"dg"ejqugp"ykvjkp"vjg"gpvktg"kpvgtxcn"qh"vjg"e{eng"

vkog0"Vq"ngctp"oqtg"cdqwv"xctkqwu"FE/U{pejtqpqwu"ogvjqfu."rngcug"tghgt"vq"GVI03242"GvjgtECV"

Rtqvqeqn"Gpjcpegogpvu0 
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306""Cdqwv"GvjgtecvFgxkegaEkC624 

GvjgtecvFgxkegaEkC624"ku"c"igpgtke"EkC"624"GvjgtECV"UwdFgxkeg"encuu"fgukipgf"vq"eqpvtqn"cp{"

GvjgtECV"ugtxq"ftkxg"vjcv"uwrrqtvu"vjg"EkC"624"uvcpfctf0 

Kv"rtqxkfgu"ceeguu"hwpevkqpu"hqt"eqooqpn{"wugf"EkC"624"qdlgevu"cpf"qrgtcvkqp"hwpevkqpu"hqt"

ugxgtcn"EkC"624"qrgtcvkqp"oqfgu"cpf"hwpevkqp"itqwru."kpenwfkpi< 

¶ Qrgtcvkqp"Oqfgu 

o Rtqhkng"Rqukvkqp"*rr+ 

o Rtqhkng"Xgnqekv{"*rx+ 

o Rtqhkng"Vqtswg"*vs+ 

o Jqokpi"*jo+ 

o E{enke"U{pejtqpqwu"Rqukvkqp"*eur+ 

o E{enke"U{pejtqpqwu"Xgnqekv{"*eux+ 

o E{enke"U{pejtqpqwu"Vqtswg"*euv+ 

¶ Hwpevkqp"Itqwru 

o Vqwej"Rtqdg 

 

Korngogpvcvkqp"Fktgevkxg"hqt"EkC624"Ftkxg"Rtqhkng0 

Fktgevkxg"hqt"wukpi"KGE"83:22/9/423"ykvjkp"GvjgtECV/dcugf"ugtxq"ftkxgu0 

 

Hqt"oqtg"fgvckngf"kphqtocvkqp"cdqwv"EkC"624."rngcug"tghgt"vq"vjg"hqnnqykpi"fqewogpvu< 

¶ EkC"Ftchv"Uvcpfctf"624<"ECPqrgp"fgxkeg"rtqhkng"ftkxgu"cpf"oqvkqp"eqpvtqn 

¶ GVI08232"Korngogpvcvkqp"Fktgevkxg"hqt"EkC624"Ftkxg"Rtqhkng 

¶ Wugt"ocpwcn"hqt"vjg"ewttgpvn{"wugf"EkC"624"ftkxg"fgxkeg 
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Vjg"encuu"tgncvkqpujkru"qh"GvjgtecvFgxkegaEkC624"ctg"knnwuvtcvgf"kp"vjg"hqnnqykpi"fkcitco< 

 

· GvjgtecvFgxkegaEkC624"kpjgtkvu"htqo"aGvjgtecvFgxkegaEqooqpFtkxgt0 

 

Hqt"oqtg"fgvckngf"kphqtocvkqp"cdqwv"GvjgtECV"Fgxkeg"Encuu."rngcug"tghgt"vq"GvjgtECV"Nkdtct{"CRK"

Wugt"Ocpwcn"/"SGE0 
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30603""Hwpevkqpu"Vcdng 

Vjku"ugevkqp"yknn"dtkghn{"kpvtqfweg"vjg"GvjgtecvFgxkegaEkC624"CRK"wucig"nkuv0 

 

Hwpevkqp"Pcog Fguetkrvkqp 
Ecnndcem"

Cxckncdng 

Kpkvkcnk|cvkqp/tgncvgf"hwpevkqpu 

cvvcej*+ Kpkvkcnk|g"vjg"qdlgev"qh"vjku"GvjgtECV"UwdFgxkeg"encuu0  

fgvcej*+ Fgkpkvkcnk|g"vjg"qdlgev"qh"vjku"GvjgtECV"UwdFgxkeg"encuu0  

kuUvgrrgt*+ Ejgem"kh"vjg"GvjgtECV"UwdFgxkeg"ku"c"uvgrrgt"oqvqt"ftkxg0 Q 

Eqpvtqn/tgncvgf"hwpevkqpu 

igvEkC624Oqfg*+ Igv"vjg"ewttgpv"oqfg"qh"qrgtcvkqp0"*8283j+ Q3 

ugvEkC624Oqfg*+ Uykvej"vjg"oqfg"qh"qrgtcvkqp0"*8282j."8283j."8724j+ Q3."4 

igvEkC624Uvcvg*+ Igv"vjg"ewttgpv"EkC"624"uvcvg0"*8263j+ Q 

ugvEkC624Uvcvg*+ Uykvej"vjg"EkC"624"uvcvg0"*8262j."8263j+ Q4 

gpcdng*+ Gpcdng"vjg"ftkxg"hwpevkqp"cpf"rqygt"qp"vjg"oqvqt0"*8262j."8263j+ Q4 

fkucdng*+ Fkucdng"vjg"ftkxg"hwpevkqp"cpf"rqygt"qhh"vjg"oqvqt0"*8262j."8263j+ Q4 

Qrgtcvkqp/tgncvgf"hwpevkqpu 

ugvVctigvRqukvkqp*+ Ugv"vjg"vctigv"rqukvkqp0"*829Cj+ Q3 

ugvVctigvXgnqekv{*+ Ugv"vjg"vctigv"xgnqekv{0"*82HHj+ Q3 

ugvVctigvVqtswg*+ Ugv"vjg"vctigv"vqtswg0"*8293j+ Q3 

ugvRtqhkngCeegngtcvkqp*+ Ugv"vjg"rtqhkng"ceegngtcvkqp0"*82:5j+ Q3 

ugvRtqhkngFgegngtcvkqp*+ Ugv"vjg"rtqhkng"fgegngtcvkqp0"*82:6j+ Q3 

ugvOczCeegngtcvkqp*+ Ugv"vjg"ocz"ceegngtcvkqp0"*82E7j+ Q3 

ugvOczFgegngtcvkqp*+ Ugv"vjg"ocz"fgegngtcvkqp0"*82E8j+ Q3 

ugvOczRtqhkngXgnqekv{*+ Ugv"vjg"ocz"rtqhkng"xgnqekv{0"*829Hj+ Q3 

ugvOqvkqpRtqhkngV{rg*+ Ugv"vjg"oqvkqp"rtqhkng"v{rg0"*82:8j+ Q3 

ugvRqukvkqpYkpfqy*+ Ugv"vjg"rqukvkqp"ykpfqy0"*8289j+ Q3 

ugvRqukvkqpYkpfqyVkog*+ Ugv"vjg"rqukvkqp"ykpfqy"vkog0"*828:j+ Q3 

ugvRqukvkqpQhhugv*+ Ugv"vjg"rqukvkqp"qhhugv0"*82D2j+ Q3 

ugvUqhvyctgRqukvkqpNkokv*+ Ugv"vjg"uqhvyctg"rqukvkqp"nkokv0"*829Fj+ Q3 

ugvHqnnqykpiGttqtYkpfqy*+ Ugv"vjg"hqnnqykpi"gttqt"ykpfqy0"*8287j+ Q3 

ugvRqukvkqpRqnctkv{*+ Ugv"vjg"rqukvkqp"rqnctkv{0"*829Gj+ Q3 

ugvXgnqekv{Ykpfqy*+ Ugv"vjg"xgnqekv{"ykpfqy0"*828Fj+ Q3 

ugvXgnqekv{YkpfqyVkog*+ Ugv"vjg"xgnqekv{"ykpfqy"vkog0"*828Gj+ Q3 

ugvXgnqekv{Vjtgujqnf*+ Ugv"vjg"xgnqekv{"vjtgujqnf0"*828Hj+ Q3 

ugvXgnqekv{Qhhugv*+ Ugv"vjg"xgnqekv{"qhhugv0"*82D3j+ Q3 

ugvOczOqvqtUrggf*+ Ugv"vjg"ocz"oqvqt"urggf0"*82:2j+ Q3 

ugvXgnqekv{Rqnctkv{*+ Ugv"vjg"xgnqekv{"rqnctkv{0"*829Gj+ Q3 

ugvVqtswgQhhugv*+ Ugv"vjg"vqtswg"qhhugv0"*82D4j+ Q3 
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ugvOczVqtswg*+ Ugv"vjg"ocz"vqtswg0"*8294j+ Q3 

ugvRqukvkxgVqtswgNkokv*+ Ugv"vjg"rqukvkxg"vqtswg"nkokv0"*82G2j+ Q3 

ugvPgicvkxgVqtswgNkokv*+ Ugv"vjg"pgicvkxg"vqtswg"nkokv0"*82G3j+ Q3 

ugvSwkemUvqrFgegngtcvkqp*+ Ugv"vjg"swkem"uvqr"fgegngtcvkqp0"*82:7j+ Q3 

ugvSwkemUvqrQrvkqpEqfg*+ Ugv"vjg"swkem"uvqr"qrvkqp"eqfg0"*827Cj+  

ugvUjwvfqypQrvkqpEqfg*+ Ugv"vjg"ujwvfqyp"qrvkqp"eqfg0"*827Dj+  

ugvFkucdngQrgtcvkqpQrvkqpEqfg*+ Ugv"vjg"fkucdng"qrgtcvkqp"qrvkqp"eqfg0"*827Ej+  

ugvJcnvQrvkqpEqfg*+ Ugv"vjg"jcnv"qrvkqp"eqfg0"*827Fj+  

ugvHcwnvTgcevkqpQrvkqpEqfg*+ Ugv"vjg"hcwnv"tgcevkqp"qrvkqp"eqfg0"*827Gj+  

igvGttqtEqfg*+ Igv"vjg"gttqt"eqfg0"*825Hj+ Q3 

igvUwrrqtvgfFtkxgOqfgu*+ Igv"vjg"uwrrqtvgf"ftkxg"oqfgu0"*8724j+ Q3 

igvOqvqtTguqnwvkqp*+ Igv"vjg"oqvqt"tguqnwvkqp0"*82GHj+  

igvRqukvkqpCevwcnXcnwg*+ Igv"vjg"rqukvkqp"cevwcn"xcnwg0"*8286j+ Q3 

igvXgnqekv{CevwcnXcnwg*+ Igv"vjg"xgnqekv{"cevwcn"xcnwg0"*828Ej+ Q3 

igvVqtswgCevwcnXcnwg*+ Igv"vjg"vqtswg"cevwcn"xcnwg0"*8299j+ Q3 

igvEwttgpvCevwcnXcnwg*+ Igv"vjg"ewttgpv"cevwcn"xcnwg0"*829:j+ Q3 

igvRqukvkqpFgocpfXcnwg*+ Igv"vjg"rqukvkqp"fgocpf"xcnwg0"*8284j+ Q3 

igvRqukvkqpFgocpfKpvgtpcnXcnwg*+ Igv"vjg"rqukvkqp"fgocpf"kpvgtpcn"xcnwg0"*82HEj+ Q3 

igvRqukvkqpCevwcnKpvgtpcnXcnwg*+ Igv"vjg"rqukvkqp"cevwcn"kpvgtpcn"xcnwg0"*8285j+ Q3 

igvCffkvkqpcnRqukvkqpCevwcnXcnwg*+ Igv"vjg"cffkvkqpcn"rqukvkqp"cevwcn"xcnwg0"*82G6j+ Q3 

igvHqnnqykpiGttqtCevwcnXcnwg*+ Igv"vjg"hqnnqykpi"gttqt"cevwcn"xcnwg0"*82H6j+ Q3 

igvXgnqekv{FgocpfXcnwg*+ Igv"vjg"xgnqekv{"fgocpf"xcnwg0"*828Dj+ Q3 

igvVqtswgFgocpfXcnwg*+ Igv"vjg"vqtswg"fgocpf"xcnwg0"*8296j+ Q3 

igvFkikvcnKprwvu*+ Igv"vjg"fkikvcn"kprwvu0"*82HFj+ Q3 

Rtqhkng"Rqukvkqp"oqfg"*rr+"tgncvgf"hwpevkqpu 

rraUgvXgnqekv{*+ Ugv"vjg"rtqhkng"xgnqekv{0"*82:3j+  

rraUgvCeegngtcvkqp*+ Ugv"vjg"rtqhkng"ceegngtcvkqp0"*82:5j+  

rraUgvFgegngtcvkqp*+ Ugv"vjg"rtqhkng"fgegngtcvkqp0"*82:6j+  

rraUgvOqvkqpRtqhkngV{rg*+ Ugv"vjg"oqvkqp"rtqhkng"v{rg0"*82:8j+  

rraTwp*+ Oqxg"vq"vjg"vctigv"rqukvkqp0"*8262j."8263j."829Cj+  

rraKuVctigvTgcejgf*+ Ejgem"kh"vjg"vctigv"rqukvkqp"jcu"dggp"tgcejgf0"*8263j+ Q 

rraEjgemHqnnqykpiGttqt*+ Ejgem"kh"vjg"hqnnqykpi"gttqt"qeewtu0"*8263j+ Q 

rraJcnv*+ Rcwug"vjg"ewttgpv"qrgtcvkqp0"*8262j."8263j+  

rraTguwog*+ Tguwog"vjg"rcwugf"qrgtcvkqp0"*8262j."8263j+  

Rtqhkng"Xgnqekv{"oqfg"*rx+"tgncvgf"hwpevkqpu 

rxaUgvCeegngtcvkqp*+ Ugv"vjg"rtqhkng"ceegngtcvkqp0"*82:5j+  

rxaUgvFgegngtcvkqp*+ Ugv"vjg"rtqhkng"fgegngtcvkqp0"*82:6j+  

rxaUgvOqvkqpRtqhkngV{rg*+ Ugv"vjg"oqvkqp"rtqhkng"v{rg0"*82:8j+  

rxaTwp*+ Oqxg"cv"c"vctigv"xgnqekv{"eqpvkpwqwun{0"*8263j."82HHj+  

rxaKuVctigvTgcejgf*+ Ejgem"kh"vjg"vctigv"xgnqekv{"jcu"dggp"tgcejgf0"*8263j+ Q 

rxaEjgem\gtqUrggf*+ Ejgem"kh"vjg"urggf"ku"|gtq0"*8263j+ Q 
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rxaEjgemOczUnkrrcigGttqt*+ Ejgem"kh"vjg"oczkowo"unkrrcig"gttqt"qeewtu0"*8263j+ Q 

rxaJcnv*+ Rcwug"vjg"ewttgpv"qrgtcvkqp0"*8262j."8263j+  

rxaTguwog*+ Tguwog"vjg"rcwugf"qrgtcvkqp0"*8262j."8263j+  

Rtqhkng"Vqtswg"oqfg"*vs+"tgncvgf"hwpevkqpu 

vsaUgvVqtswgUnqrg*+ Ugv"vjg"vqtswg"unqrg0"*82:9j+  

vsaUgvVqtswgRtqhkngV{rg*+ Ugv"vjg"vqtswg"rtqhkng"v{rg0"*82::j+  

vsaUgvOqvqtTcvgfEwttgpv*+ Ugv"vjg"oqvqt"tcvgf"ewttgpv0"*8297j+  

vsaUgvOqvqtTcvgfVqtswg*+ Ugv"vjg"oqvqt"tcvgf"vqtswg0"*8298j+  

vsaTwp*+ Ftkxg"eqpvkpwqwun{"cv"vjg"vctigv"vqtswg0"*8263j."8293j+  

vsaKuVctigvTgcejgf*+ Ejgem"kh"vjg"vctigv"vqtswg"jcu"dggp"tgcejgf0"*8263j+ Q 

vsaJcnv*+ Rcwug"vjg"ewttgpv"qrgtcvkqp0"*8262j."8263j+  

vsaTguwog*+ Tguwog"vjg"rcwugf"qrgtcvkqp0"*8262j."8263j+  

Jqokpi"oqfg"*jo+"tgncvgf"hwpevkqpu 

joaUgvJqogQhhugv*+ Ugv"vjg"jqog"qhhugv0"*829Ej+  

joaUgvJqokpiOgvjqf*+ Ugv"vjg"jqokpi"ogvjqf0"*82;:j+  

joaUgvJqokpiUrggfu*+ Ugv"vjg"jqokpi"urggfu0"*82;;j+  

joaUgvJqokpiCeegngtcvkqp*+ Ugv"vjg"jqokpi"ceegngtcvkqp0"*82;Cj+  

joaTwp*+ Kpkvkcvg"c"jqokpi"qrgtcvkqp0"*8262j."8263j+  

joaKuCvvckpgf*+ Ejgem"vjg"uvcvwu"qh"vjg"jqokpi"qrgtcvkqp0"*8263j+ Q 

joaUvqr*+ Uvqr"vjg"jqokpi"qrgtcvkqp0"*8262j."8263j+  

Hwpevkqp"Itqwr"$Vqwej"Rtqdg$"tgncvgf"hwpevkqpu 

gpcdngVqwejRtqdg3*+ Gpcdng"vjg"vqwej"rtqdg"30"*82D:j."82D;j."82F2j+  

gpcdngVqwejRtqdg4*+ Gpcdng"vjg"vqwej"rtqdg"40"*82D:j."82D;j."82F2j+  

fkucdngVqwejRtqdg3*+ Fkucdng"vjg"vqwej"rtqdg"30"*82D:j."82D;j+  

fkucdngVqwejRtqdg4*+ Fkucdng"vjg"vqwej"rtqdg"40"*82D:j."82D;j+  

kuVqwejRtqdg3XcnwgTgcf{*+ 

Ejgem"kh"c"rqukvkxg"qt"pgicvkxg"gfig"jcu"qeewttgf"qp"vjg"vqwej"

rtqdg"3"ukipcn0"*82D;j+ 
Q3 

kuVqwejRtqdg4XcnwgTgcf{*+ 

Ejgem"kh"c"rqukvkxg"qt"pgicvkxg"gfig"jcu"qeewttgf"qp"vjg"vqwej"

rtqdg"4"ukipcn0"*82D;j+ 
Q3 

tgcfVqwejRtqdg3Xcnwg*+ Tgcf"vjg"vqwej"rtqdg"rqukvkqp"30"*82DCj."82DDj+ Q3 

tgcfVqwejRtqdg4Xcnwg*+ Tgcf"vjg"vqwej"rtqdg"rqukvkqp"40"*82DEj."82DFj+ Q3 

Nqy/ngxgn"hwpevkqpu"hqt"oqfg/urgekhke"hnqy"eqpvtqn 

ugvJcnvDkv*+ Ugv"vjg"jcnv"dkv"kp"vjg"eqpvtqnyqtf0"*8262j+ Q 

kuVctigvTgcejgf*+ Ejgem"kh"vjg"vctigv"jcu"tgcejgf0"*8263j+ Q 

ugvOqfgUrgekhkeDkv6*+ Ugv"vjg"dkv"6"kp"vjg"eqpvtqnyqtf0"*8262j+ Q 

ugvOqfgUrgekhkeDkv7*+ Ugv"vjg"dkv"7"kp"vjg"eqpvtqnyqtf0"*8262j+ Q 

ugvOqfgUrgekhkeDkv8*+ Ugv"vjg"dkv"8"kp"vjg"eqpvtqnyqtf0"*8262j+ Q 

ejgemOqfgUrgekhkeDkv34*+ Ejgem"vjg"xcnwg"qh"dkv"34"kp"vjg"uvcvwuyqtf0"*8263j+ Q 

ejgemOqfgUrgekhkeDkv35*+ Ejgem"vjg"xcnwg"qh"dkv"35"kp"vjg"uvcvwuyqtf0"*8263j+ Q 
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· Pqvg"3<"Vjku"hwpevkqp"ecp"dg"wugf"kp"ecnndcem"hwpevkqpu"kh"vjg"tgncvgf"qdlgev"ku"ocrrgf"vq"

RFQ0 

· Pqvg"4<"Vjku"hwpevkqp"yknn"kipqtg"vjg"vkogqwv"rctcogvgt"cpf"yknn"pqv"yckv"hqt"vjg"cevwcn"xcnwg"vq"

ocvej"vjg"ugv"xcnwg"yjgp"wugf"kp"c"ecnndcem0 
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Ej0"4" 
Functions  
:8Fwkpq"Eqfkpi"KFG"723-0 

GvjgtECV"Nkdtct{"/"GvjgtecvFgxkegaEkC624"Encuu 
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403""Kpkvkcnk|cvkqp/tgncvgf"Hwpevkqpu 

Kpkvkcnk|cvkqp/tgncvgf"hwpevkqpu"hqt"vjg"GvjgtecvFgxkegaEkC624"encuu0 

 

Hwpevkqpu< 

· cvvcej*+ 




















































































































































































































































































































































































































































