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32001353 LoRaWAN 868 MHz band TRX  

COMMAND REFERENCE 

Product Code: 32001353   

 
1.  PINOUT 

= =
=
=
=
=
=
=
=
=
=
=
=
=

2. PIN DESCRIPTION 

Pin Name Pin type Description Notes 

N= dka= pìééäó= dêçìåÇ=EM=sF=

O= oc=fLl= ^=fkLlrq=
qñW=çìíéìí=oc=
oñW=áåéìí=oc=

 

P= dka= pìééäó= dêçìåÇ=EM=sF=

R= kr= k`= kçí=rëÉÇ=máå=Ó==Çç=åçí=ÅçååÉÅí= =

S= ka^q^|fkaf`^qb= a=lrq= a~í~=fåÇáÅ~íÉ=máå=

T= kt^hb= a=fk= t~âÉJìé=máå=

U= kr= k`= kçí=rëÉÇ=máå=Ó==Çç=åçí=ÅçååÉÅí=

V= kr= k`= kçí=rëÉÇ=máå=Ó==Çç=åçí=ÅçååÉÅí=

NM= kr= k`= kçí=rëÉÇ=máå=Ó==Çç=åçí=ÅçååÉÅí=

NN= r^oq=qu= a=lrq= r^oq=qu=máå=

NO= r^oq=ou= a=fk= r^oq=ou=máå=

NP= kr= k`= kçí=rëÉÇ=máå=Ó==Çç=åçí=ÅçååÉÅí=

NQ= kr= k`= kçí=rëÉÇ=máå=Ó==Çç=åçí=ÅçååÉÅí=

NR= dka= pìééäó= dêçìåÇ=EM=sF=

NS= dka= pìééäó= dêçìåÇ=EM=sF=

NT= sÅÅ= pìééäó= mçïÉê=ëìééäó=

NU= pta^q= k` oÉëÉêîÉÇ=Ñçê=éêçÖê~ããáåÖ=Ó==Çç=åçí=ÅçååÉÅí=

NV= pt`ih= k` oÉëÉêîÉÇ=Ñçê=éêçÖê~ããáåÖ=Ó==Çç=åçí=ÅçååÉÅí=

OM= pts= k` oÉëÉêîÉÇ=Ñçê=éêçÖê~ããáåÖ=Ó==Çç=åçí=ÅçååÉÅí=

ON= kopq= a=fk= oÉëÉíK=fåéìí=mìääJré=

OO= kr= k`= kçí=rëÉÇ=máå=Ó==Çç=åçí=ÅçååÉÅí=

OP= kr= k`= kçí=rëÉÇ=máå=Ó==Çç=åçí=ÅçååÉÅí=

OQ= kr= k`= kçí=rëÉÇ=máå=Ó==Çç=åçí=ÅçååÉÅí=

OR= kr= k`= kçí=rëÉÇ=máå=Ó==Çç=åçí=ÅçååÉÅí=
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OS= kr= k`= kçí=rëÉÇ=máå=Ó==Çç=åçí=ÅçååÉÅí=

OT= kr= k`= kçí=rëÉÇ=máå=Ó==Çç=åçí=ÅçååÉÅí=

OU= kr= k`= kçí=rëÉÇ=máå=Ó==Çç=åçí=ÅçååÉÅí=

OV= kr= k`= kçí=rëÉÇ=máå=Ó==Çç=åçí=ÅçååÉÅí=

PM= dka= pìééäó= dêçìåÇ=EM=sF=

=

 
3. UART INTERFACE DATA FRAME FORMAT 

=

r^oq= áåíÉêÑ~ÅÉ= ~ääçïë=eçëí= ÄçíÜ= íç= ÅçåÑáÖìêÉ= íÜÉ=ãçÇìäÉ= ~åÇ= íç= ÉñÅÜ~åÖÉ= iço~= ê~Çáç= Ñê~ãÉ=Ç~í~=

ãÉëë~ÖÉëK=

=

PKNK mÜóëáÅ~ä=m~ê~ãÉíÉêë==

aÉÑ~ìäí= r^oq= ÅçåÑáÖìê~íáçå= áë= NNROMM= UåNK= _~ìÇ= ê~íÉ= Å~å= ÄÉ= ÅÜ~åÖÉÇ= ÅçåÑáÖìêáåÖ= ~å= bbmolj=

é~ê~ãÉíÉêK==

=

rëÉÇ=iáåÉëW=

iáåÉ= aÉëÅêáéíáçå= kçíÉë=

qu=r^oq= r~êí=qñ=éáåK=lìíéìí=mìëÜJéìää= =

ou=r^oq= r~êí=oñ=éáåK=fåéìí=mìääJìé= bèìáî~äÉåí= fåíÉêå~ä= mìääJìé=QMâΩ=

EqóéáÅ~ä=s~äìÉF=

ka^q^|fkaf`^qb= jçÇìäÉ= aáÖáí~ä= lìíéìíI= fåÇáÅ~íÉ= o~Çáç=

cê~ãÉ=oÉÅÉáîÉÇK=

=

kt^hb= jçÇìäÉ= aáÖáí~ä= fåéìíK= qÜáë= éáå= Ü~ë= íÜÉ=

ÑìåÅíáçå=íç=ï~âÉ=ìé=íÜÉ=ãçÇìäÉ=
bèìáî~äÉåí= fåíÉêå~ä= mìääJìé=QMâΩ=

EqóéáÅ~ä=s~äìÉF=

=

=

PKOK _óíÉ=lêÇÉê=

jìäíáéäÉ=ÄóíÉ=î~äìÉë=~êÉ=íê~åëãáííÉÇ=áå=äáííäÉ=ÉåÇá~å=çêÇÉê=ïáíÜ=äÉ~ëí=ëáÖåáÑáÅ~åí=ÄóíÉ=Ñáêëí=Eip_FK=

=

PKPK jÉëë~ÖÉ=píêìÅíìêÉ==

qÜÉ=ëíêìÅíìêÉ=çÑ=íÜÉ=ãÉëë~ÖÉë=áë=íÜÉ=ÑçääçïáåÖW=

eb^abo= `ja= ibkdqe= m~óäç~Ç=Eå=_óíÉëF= `ÜÉÅâpìã=

=

tÜÉêÉW=

eb^abo== Z=Mñ^^=

`ja== = Z=`çãã~åÇ=ÅçÇÉ=íç=ãçÇìäÉI=ëÉÉ=ÑçääçïáåÖ=í~ÄäÉK=

ibkdqe== Z=m~óäç~Ç=äÉåÖíÜ=

`ÜÉÅâpìã== Z=OÛë=ÅçãéäÉãÉåí=çÑ=íÜÉ=ëìã=çÑ=~ää=éêÉÅÉÇáåÖ=ÄóíÉë=

=

b~ÅÜ=Åçãã~åÇ=Ñêçã=íÜÉ=Üçëí=áåîçâÉë=~å=~åëïÉê=Ñêçã=íÜÉ=ãçÇìäÉ=áå=íÜÉ=ë~ãÉ=Ñçêã~íK=qÜÉ=~åëïÉê=íç=

íÜÉ=Üçëí=Ü~ë=íÜÉ=`ja=ÑáÉäÇ=Éèì~ä=íç=Üçëí=êÉèìÉëí=lo=MñUMK=

=

PKQK aÉí~áäÉÇ=páÖå~ä=cäçï=

tÜÉå= íÜÉ= ãçÇìäÉ= êÉÅÉáîÉë= ~= î~äáÇ= Åçãã~åÇ= ~åÇ= íÜÉ= ÅÜÉÅâëìã= áë= ÅçêêÉÅíI= íÜÉ= ãçÇìäÉ= ëÉíë=

ka^q^|fkaf`^qb=iltI=íê~åëãáíë=íÜÉ=~åëïÉê=íÜêçìÖÜ=r^oq=qu=éáå=~åÇ=íÜÉå=ëÉíë=ka^q^|fkaf`^qb=

efdeK=

få= çêÇÉê= íç= íê~åëÑÉê= ~= êÉÅÉáîÉÇ= ê~Çáç= Ñê~ãÉ= íç= íÜÉ= Üçëí= ãáÅêçÅçåíêçääÉêI= íÜÉ= ãçÇìäÉ= Ü~ë= íç= ëÉí=

ka^q^|fkaf`^qb= iltI=ï~áí= Ñçê= a^q^|fkaf`^qb|qfjblrq= Éñéáê~íáçåI= íÜÉå= ëÉåÇ= íÜÉ=ãÉëë~ÖÉ= çå=

r^oq= qu= éáåK= = a^q^|fkaf`^qb|qfjblrq= êÉéêÉëÉåíë= íÜÉ= íáãÉ= Eáå=ãëF= ÄÉíïÉÉå= íÜÉ= áåëí~åí=ïÜÉå=
ka^q^|fkaf`^qb=éáå=ÖçÉë=ilt=~åÇ=íÜÉ=ëí~êí=çÑ==íê~åëãáëëáçå=çå=r^oq=qu=éáåK=

qÜÉ=ãçÇìäÉ=ÉåíÉêë= ëäÉÉé=ãçÇÉ=~ë= ëççå=~ë=éçëëáÄäÉ= íÜÉêÉÑçêÉI=ÄÉÑçêÉ= áåáíá~íáåÖ=~=r^oq=ëÉëëáçåI= íÜÉ=

Üçëí=ëÜ~ää=ï~âÉ=áí=ìé=Äó=ëÉííáåÖ=íÜÉ=kt^hb=éáå=ilt=Eéáå=TF=~åÇ=íÜÉå=ëÉííáåÖ=áí=Ä~Åâ=efde=~í=íÜÉ=ÉåÇ=

çÑ=íÜÉ=ëÉëëáçåK 
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bñ~ãéäÉ=çÑ=r^oq=Åçãã~åÇ=ëÉëëáçåW=

=

bñ~ãéäÉ=çÑ=r^oq=ou=`çãã~åÇ=ëÉëëáçå=Ea^q^|fkaf`^qb|qfjblrq=Z=R=ãëFW=

=

=

NWAKE 

UART RX 

UART TX 

NDATA_INDICATE 

NWAKE 

UART RX 

UART TX 

NDATA_INDICATE 
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=

4. SLEEP MODE AND LORA TRANSMISSION CURRENT WAVEFORM 

=

tÜÉå=íÜÉ=ãçÇìäÉ= íê~åëãáíë=~=iço~=ãÉëë~ÖÉ=ãçÇìäÉ=ÉåíÉêë=ëäÉÉé=ãçÇÉ=ÄÉíïÉÉå=íê~åëãáëëáçå=~åÇ=

êÉÅÉéíáçå=ëí~íÉëK=qÜÉ=ÑçääçïáåÖ=éáÅíìêÉ=ëÜçïë=íÜÉ=ÅìêêÉåí=ï~îÉÑçêã=ãÉ~ëìêÉÇ=~Åêçëë=N=Ω=êÉëáëíçê=~åÇ=

íÜÉ=íóéáÅ~ä=ÅìêêÉåí=î~äìÉë=Ñçê=É~ÅÜ=ëí~íÉW=

=

=
=

Tx State 

14dBm/SF12 

I =~ 62mA 

RX1 State 

I =~ 11mA 

RX2 State 

I =~ 11mA 

Sleep State 

I =~ 1.3µA 
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5. COMMANDS DESCRIPTION 

 
=

`çãã~åÇ=E`jaF= s~äìÉ= aÉëÅêáéíáçå=

obpbq|`ja= MñPM= jçÇìäÉ=pçÑíï~êÉ=oÉëÉí=

c^`qlov|obpbq|`ja= MñPN= oÉëíçêÉ=bbmolj=íç=Ñ~Åíçêó=ÇÉÑ~ìäí=î~äìÉë=

bbmolj|tofqb|`ja= MñPO= têáíÉ=bbmolj=é~ê~ãÉíÉê=

bbmolj|ob^a|`ja= MñPP= oÉ~Ç=bbmolj=é~ê~ãÉíÉê=

dbq|ct|sbopflk|`ja= MñPQ= dÉí=cáêãï~êÉ=sÉêëáçå=

dbq|pbof^ikl|`ja= MñPR= dÉí=pÉêá~ä=kìãÄÉê=ëíçêÉÇ=áå=jçÇìäÉ=

dbq|abs|brf= MñPS= dÉí=c~Åíçêó=píçêÉÇ=aÉîbrf=

glfk|`ja= MñQM= kÉíïçêâ=gçáå=`çãã~åÇ=

glfk|fka= MñQN= gçáå=êÉëìäí=áåÇáÅ~íáçå=

dbq|^`qfs^qflk|pq^qrp|`ja= MñQO= dÉí=~Åíáî~íáçå=ëí~íìë=Åçãã~åÇ=

pbq|^mm|hbv|`ja= MñQP= pÉí=^ééäáÅ~íáçå=hÉó=Eî~äìÉ=ëíçêÉÇ=áå=bbmoljF=

pbq|^mm|pbppflk|hbv|`ja= MñQQ= pÉí= ^ééäáÅ~íáçå= pÉëëáçå= hÉó= Eî~äìÉ= ëíçêÉÇ= áå=

bbmoljF=

pbq|kth|pbppflk|hbv|`ja= MñQR= pÉí=kÉíïçêâ=pÉëëáçå=hÉó=Eî~äìÉ=ëíçêÉÇ=áå=bbmoljF=

qu|jpd|`ja= MñQS= qê~åëãáëëáçå=çÑ=iço~=o~Çáç=jÉëë~ÖÉ=

qu|jpd|`lkcfojba|fka= MñQT= fåÇáÅ~íáçå= çÑ= iço~= o~Çáç= `çåÑáêãÉÇ= jÉëë~ÖÉ=

qê~åëãáëëáçå=

qu|jpd|rk`lkcfojba|fka= MñQU= fåÇáÅ~íáçå= çÑ= iço~= o~Çáç= råÅçåÑáêãÉÇ= jÉëë~ÖÉ=

qê~åëãáëëáçå=

ou|jpd|fka= MñQV= fåÇáÅ~íÉ=êÉÅÉéíáçå=çÑ=iço~=o~Çáç=jÉëë~ÖÉ=

dbq|pbppflk|pq^qrp|`ja= MñQ^= dÉí=íÜÉ=ëÉëëáçå=ëí~íìë=

pbq|kbuq|ao|`ja= MñQ_= pÉí=åÉñí=Ç~í~ê~íÉ=Åçãã~åÇ=

pbq|_^qqbov|isi|`ja= MñRM= pÉí=qÜÉ=_~ííÉêó=iÉîÉä=

dbq|_^qqbov|isi|`ja= MñRN= dÉí=qÜÉ=_~ííÉêó=iÉîÉä=

pbq|rmifkh|`kq|`ja= MñRO= pÉí=réäáåâ=`çìåíÉê=

dbq|rmifkh|`kq|`ja= MñRP= dÉí=réäáåâ=`çìåíÉê=

pbq|altkifkh|`kq|`ja= MñRQ= pÉí=açïåäáåâ=`çìåíÉê=

dbq|altkifkh|`kq|`ja= MñRR= dÉí=açïåäáåâ=`çìåíÉê=

pbq|`e|m^o^jbqbop|`ja= MñRT= pÉí=`Ü~ååÉä=m~ê~ãÉíÉêë=

dbq|`e|m^o^jbqbop|`ja= MñRU= dÉí=`Ü~ååÉä=m~ê~ãÉíÉêë=

=
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RKNK obpbq|`ja=EMñPMF=

qÜáë=Åçãã~åÇ=éÉêÑçêãë=~=jçÇìäÉ=oÉëÉíK=qÜÉ=êÉëÉí=ïáää=ÄÉ=éÉêÑçêãÉÇ=~ÑíÉê=~Äçìí=NëK=

tÜÉå=~=î~äáÇ=êÉëÉí=êÉèìÉëí=áë=êÉÅÉáîÉÇI=íÜÉ=ãçÇìäÉ=ëí~êíë=~=íáãÉê=~åÇ=êÉéäáÉë=áããÉÇá~íÉäó=íç=íÜÉ=Üçëí=

ãáÅêçÅçåíêçääÉêK=tÜÉå=íÜÉ=íáãÉçìí=ÉñéáêÉë=íÜÉ=ãçÇìäÉ=êÉëÉíëK=r^oq=áåíÉêÑ~ÅÉ=ïáää=ÄÉ=Çáë~ÄäÉÇ=ÇìêáåÖ=

íÜÉ=êÉëÉí=éêçÅÉÇìêÉK=

eçëíW= = Mñ^^I=MñPMI=MñMMI=MñOS=

oÉéäóW= = Mñ^^I=Mñ_MI=MñMMI=Mñ^S=

=

RKOK c^`qlov|obpbq|`ja=EMñPNF=

qÜáë=Åçãã~åÇ=éÉêÑçêãë=íÜÉ=êÉÅçîÉêó=çÑ=bbmolj=ÇÉÑ~ìäí=î~äìÉëK=qÜáë=Åçãã~åÇ=áë=~ääçïÉÇ=çåäó=ïÜÉå=

ãçÇìäÉ=áë=áå=áÇäÉ=ëí~íÉ=EåÉíïçêâ=~Åíáî~íáçå=Ü~ë=åçí=ÄÉÉå=éÉêÑçêãÉÇ=óÉíFK=

eçëíW= = Mñ^^I=MñPNI=MñMMI=MñOR=

oÉéäóW= = Mñ^^I=Mñ_NI=MñMNI=pí~íìëI=Åâë=

pí~íìëW= = MñMMW=ëìÅÅÉëë=

MñMOW=iço~=j~Å=åçí=áå=áÇäÉ=ëí~íÉ=

=

RKPK bbmolj|tofqb|`jaEMñPOF=

qÜáë=Åçãã~åÇ=éÉêÑçêãë=íÜÉ=bbmolj=Ç~í~=ïêáíÉK=qÜáë=Åçãã~åÇ=áë=~ääçïÉÇ=çåäó=ïÜÉå=ãçÇìäÉ= áë= áå=

áÇäÉ=ëí~íÉ=EåÉíïçêâ=~Åíáî~íáçå=Ü~ë=åçí=ÄÉÉå=éÉêÑçêãÉÇ=óÉíFK=cçê=^ÇÇêÉëë=~åÇ=a~í~=í~ÄäÉ=ëÉÉ=jçÇìäÉ=

`çåÑáÖìê~íáçå=ëÉÅíáçåK=

eçëíW= = Mñ^^I=MñPOI=iÉåÖíÜI=pí~êí=^ÇÇêÉëëI=Ya~í~[I=Åâë=

oÉéäóW= = Mñ^^I=Mñ_OI=MñMNI=bbtêáíÉpí~íìëI=Åâë=

kçíÉW=a~í~=çìíëáÇÉ=~ääçïÉÇ=ê~åÖÉ=ïáää=åçí=ÄÉ=ëíçêÉÇ=áå=bbmolj=~åÇ=ÅìêêÉåí=î~äìÉ=ïáää=åçí=ãçÇáÑáÉÇK=

fÑ=íÜÉ=î~êá~ÄäÉ=íç=ÄÉ=ìéÇ~íÉÇ=Ü~ë=íÜÉ=ë~ãÉ=î~äìÉ=çÑ=íÜÉ=åÉï=çåÉ=íÜÉå=bbmolj=ïáää=åçí=ÄÉ=ìéÇ~íÉÇ=áå=

çêÇÉê=íç=ãáåáãáòÉ=ãÉãçêó=ïêáíÉ=ÅóÅäÉ=çéÉê~íáçåK=

bbtêáíÉpí~íìëW= MñMMW=pìÅÅÉëë=

MñMNW=a~í~=~ÇÇêÉëë=çìíëáÇÉ=ê~åÖÉ=

MñMOW=iço~j~Å=åçí=áå=áÇäÉ=ëí~íÉ=

=

RKQK bbmolj|ob^a|`jaEMñPPF=

qÜáë= Åçãã~åÇ= éÉêÑçêãë= íÜÉ= bbmolj= Ç~í~= êÉ~ÇK= cçê= ^ÇÇêÉëë= ~åÇ= a~í~= í~ÄäÉ= ëÉÉ= jçÇìäÉ=

`çåÑáÖìê~íáçå=ëÉÅíáçåK=

eçëíW= = Mñ^^I=MñPPI=MñMOI=pí~êí=^ÇÇêÉëëI=kìãÄÉê=çÑ=ÄóíÉëI=Åâë=

oÉéäóW= = Mñ^^I=Mñ_PI=iÉåÖíÜI=pí~íìëI=a~í~I=Åâë=

pí~íìëW= = MñMMW=ëìÅÅÉëëI=a~í~=Åçåí~áåë=bbmolj=î~äìÉë=

= = MñccW=Ñ~áäìêÉI=a~í~=áë=Éãéíó=~åÇ=iÉåÖíÜ=áë=Éèì~ä=íç=N=

=

RKRK dbq|ct|sbopflk|`jaEMñPQF=

dÉí=POÄáí=Ñáêãï~êÉ=îÉêëáçåK=

eçëíW= = Mñ^^I=MñPQI=MñMMI=MñOO=

oÉéäóW= = Mñ^^I=Mñ_QI=UI=ctsMI=ctsNI=ctsOI=ctsPIÅâë=

ctsMI=ctsNI=ctsOI=ctsPW=cï=îÉêëáçå=

=

RKSK dbq|pbof^ikl|`jaEMñPRF=

dÉí=jáéçí=POÄáí=pÉêá~ä=kìãÄÉêK=

eçëíW= = Mñ^^I=MñPRI=MñMMI=MñON=

oÉéäóW= = Mñ^^I=Mñ_RI=MñMQI=pkMI=pkNI=pkOI=pkPI=Åâë=

=

RKTK dbq|absbrf|`jaEMñPSF=

dÉí=aÉîbrf=éêçîáÇÉÇ=Äó=jáéçíK=

eçëíW= = Mñ^^I=MñPSI=MñMMI=MñOM=

oÉéäóW= = Mñ^^I=Mñ_RI=MñMUI=YaÉîbrf[I=Åâë=

=

tÜÉêÉ=aÉîbrf=~êÉ=íÜÉ=U=ÄóíÉë=Åçåí~áåáåÖ=jáéçí=brfK=

=
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RKUK glfk|`jaEMñQMF=

qÜáë=Åçãã~åÇ=éÉêÑçêãë=íÜÉ=àçáå=åÉíïçêâ=Åçãã~åÇK==

qÜÉêÉ=~êÉ=íïç=íóéÉë=çÑ=~Åíáî~íáçåW=

lq^^=ElîÉê=qÜÉ=^áê=^Åíáî~íáçåFW= båÇ=ÇÉîáÅÉë=ãìëí= Ñçääçï=~= àçáå=éêçÅÉÇìêÉ=ÄÉÑçêÉ=ÉñÅÜ~åÖáåÖ=Ç~í~=

ïáíÜáå= åÉíïçêâK= qÜáë= éêçÅÉÇìêÉ= êÉèìáêÉë= íÜ~í= íÜÉ= ÇÉîáÅÉ= ãìëí= ÄÉ= éÉêëçå~äáòÉÇ= ïáíÜ= ^ééäáÅ~íáçå=

áÇÉåíáÑáÉê=E^éébrfFI=^ééäáÅ~íáçå=hÉó=E^ééhÉóFI=~åÇ=ÉåÇJÇÉîáÅÉ=áÇÉåíáÑáÉê=EaÉîbrfFK=^ÑíÉê=^Åíáî~íáçå=íÜÉ=

ÑçääçïáåÖ= áåÑçêã~íáçå=ïáää=ÄÉ=ëíçêÉÇ= áå=ÉåÇJÇÉîáÅÉW=båÇJÇÉîáÅÉ=^ÇÇêÉëë=EaÉî^ÇÇêFI=kÉíïçêâ=pÉëëáçå=

hÉó=EkïâphÉóFI=~åÇ=^ééäáÅ~íáçå=pÉëëáçå=hÉó=E^ééphÉóFK=

^_m=E^Åíáî~íáçå=Äó=éÉêëçå~äáò~íáçåFW=båÇJÇÉîáÅÉ=^ÇÇêÉëë=EaÉî^ÇÇêFI=kÉíïçêâ=pÉëëáçå=hÉó=EkïâphÉóFI=

~åÇ=^ééäáÅ~íáçå=pÉëëáçå=hÉó=E^ééphÉóF=~êÉ=âåçïå=ÄÉÑçêÉ=~åÇ=båÇJÇÉîáÅÉë=~êÉ=éÉêëçå~äáòÉÇ=ïáíÜ=íÜáë=

ÑáÉäÇëK=

cçê=ÇÉí~áäë=ëÉÉ=iço~t^k=péÉÅáÑáÅ~íáçåK=

=

eçëíW= = Mñ^^I=MñQMI=MñMNI=ãçÇÉI=Åâë=

oÉéäóW= = Mñ^^I=Mñ`MI=MñMNI=pí~íìëI=Åâë=

jçÇÉW= = M=Z=^Åíáî~íáçå=Äó=éÉêëçå~äáò~íáçå=E^_mF=

= = N=Z=lîÉê=íÜÉ=~áê=~Åíáî~íáçå=Elq^^F=

pí~íìëW= = MñMMW=ëìÅÅÉëë=

= = MñMNW=áåî~äáÇ=é~ê~ãÉíÉê=

= = MñMOW=Äìëó=

=

RKVK glfk|fkaEMñQNF=

qÜáë=Åçãã~åÇ=áåÇáÅ~íÉë=íÜÉ=êÉëìäí=çÑ=lq^^=àçáå=éêçÅÉÇìêÉK=

jçÇìäÉW== Mñ^^I=MñQNI=MñMNI=pí~íìëI=Åâë=

=

pí~íìëW= = MñMM=Z=ëìÅÅÉëë=

= = = = ^=î~äìÉ=ÇáÑÑÉêÉåí=Ñêçã=òÉêç=ãÉ~åë=íÜ~í=~å=Éêêçê=Ü~ë=çÅÅìêêÉÇ=

=

RKNMK dbq|^`qfs^qflk|pq^qrp|`jaEMñQOF=

qÜáë=Åçãã~åÇ=ÖÉíë=íÜÉ=ãçÇìäÉ=~Åíáî~íáçå=ëí~íìëK=

eçëíW= = Mñ^^I=MñQOI=MñMMI=MñNQ=

oÉéäóW= = Mñ^^I=Mñ`OI=MñMNI=ëí~íìëI=Åâë=

=

pí~íìëW= = MñMM=Z=kçí=~Åíáî~íÉÇ=

MñMN=Z=gçáåáåÖ=

= = = = MñMO=Z=glfkba=

= = = = MñMP=Z=j^`=boolo=

=

RKNNK pbq|^mm|hbv|`jaEMñQPF=

qÜáë=Åçãã~åÇ=éÉêÑçêãë=íÜÉ=bbmolj=Ç~í~=ïêáíÉK==

eçëíW= = Mñ^^I=MñQPI=MñNMI==Y^ééhÉó[I=Åâë=

oÉéäóW= = Mñ^^I=Mñ`PI=MñMMI=Åâë=

^ééhÉóW== NS=ÄóíÉ=áå=iáííäÉ=båÇá~å=lêÇÉêK=kÉÉÇÉÇ=Ñçê=lq^^=éêçÅÉÇìêÉK=

=

RKNOK pbq|^mm|pbppflk|hbv|`jaEMñQQF=

qÜáë=Åçãã~åÇ=éÉêÑçêãë=íÜÉ=bbmolj=Ç~í~=ïêáíÉK==

eçëíW= = Mñ^^I=MñQQI=MñNMI==Y^ééphÉó[I=Åâë=

oÉéäóW= = Mñ^^I=Mñ`QI=MñMMI=Åâë=

^ééphÉóW= NS=ÄóíÉ=áå=iáííäÉ=båÇá~å=lêÇÉêK=kÉÉÇÉÇ=Ñçê=^m_=éêçÅÉÇìêÉK=

=

RKNPK pbq|kth|pbppflk|hbv|`jaEMñQRF=

qÜáë=Åçãã~åÇ=éÉêÑçêãë=íÜÉ=bbmolj=Ç~í~=ïêáíÉK==

eçëíW= = Mñ^^I=MñQRI=MñNMI==YkïâphÉó[I=Åâë=

oÉéäóW= = Mñ^^I=Mñ`RI=MñMMI=Åâë=

kïâphÉóW= NS=ÄóíÉ=áå=iáííäÉ=båÇá~å=lêÇÉêK=kÉÉÇÉÇ=Ñçê=^m_=éêçÅÉÇìêÉK=

=
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RKNQK qu|jpd|`jaEMñQSF=

qÜáë=Åçãã~åÇ=éÉêÑçêãë=íÜÉ=íê~åëãáëëáçå=çÑ=ê~Çáç=Ñê~ãÉK=

få= Å~ëÉ= çÑ= oÉäá~ÄäÉ= Ç~í~= qê~åëãáëëáçå= E`çåÑáêãÉÇ= cê~ãÉëF= áÑ= íÜÉ= ãçÇìäÉ= ÇçÉëåÛí= êÉÅÉáîÉ= ~å=

~ÅâåçïäÉÇÖãÉåí= áí= ïáää= éÉêÑçêã= ~= Ç~í~ê~íÉ= ~Ç~éí~íáçå= ~ÅÅçêÇáåÖ= íç= íÜÉ= iço~t^k= péÉÅáÑáÅ~íáçå=

sNKMKNI=ÅÜ~éíÉê=NVKQI=~ÅÅçêÇáåÖ=íç=íÜÉ=ÑçääçïáåÖ=í~ÄäÉW=

qê~åëãáëëáçå=kìãÄÉê= a~í~=o~íÉ=

N=EÑáêëíF= ao=

O= ao=

P= ã~ñEaoJNIMF=

Q= ã~ñEaoJNIMF=

R= ã~ñEaoJOIMF=

S= ã~ñEaoJOIMF=

T= ã~ñEaoJPIMF=

U= ã~ñEaoJPIMF=

=

få=Å~ëÉ=çÑ=råêÉäá~ÄäÉ=Ç~í~=qê~åëãáëëáçå=EråÅçåÑáêãÉÇ=cê~ãÉëF=íÜÉ=ãçÇìäÉ=ïáää=íê~åëãáí=íÜÉ=Ñê~ãÉë=k=

íáãÉë=áå=~ÅÅçêÇáåÖ=íç=KråÅçåÑáêãÉÇ=qu=oÉéÉíáíáçå=kìãÄÉêÒ=bbmolj=é~ê~ãÉíÉêK==

=

eçëíW= = Mñ^^I=MñQSI=iÉåÖíÜI=léíáçåëI=mçêíI=YjëÖm~óäç~Ç[I=Åâë=

oÉéäóW= = Mñ^^I=Mñ`SI=MñMNI=pí~íìëI=Åâë=

=

léíáçåëW= MÄñññññññM=Z=råêÉäá~ÄäÉ=a~í~=qê~åëãáëëáçå=

= = MÄñññññññN=Z=oÉäá~ÄäÉ=a~í~=qê~åëãáëëáçå=

mçêíW= = mçêí=kìãÄÉêI=Ñêçã=N=íç=OOP=

jëÖm~óäç~ÇW= a~í~=íç=íê~åëãáíK=qÜÉ=ã~ñáãìã=~ääçïÉÇ=Ç~í~=äÉåÖíÜ=ÇÉéÉåÇë=ìéçå=ëÉí=Ç~í~=ê~íÉK=

=

pí~íìëW= = MñMMW=ëìÅÅÉëë=

MñMNW=aÉîáÅÉ=Äìëó=

= = MñMOW=aÉîáÅÉ=åçí=^Åíáî~íÉÇ= = =

= = MñMPW=`Ü~ååÉä=_äçÅâÉÇ=Äó=ÇìíóJÅóÅäÉ=

= = MñMQW=mçêí=åìãÄÉê=åçí=ëìééçêíÉÇ=

= = MñMRW=iÉåÖíÜ=åçí=ëìééçêíÉÇ=

= = MñMSW=båÇ=kçÇÉ=áå=ëáäÉåí=ëí~íÉ=

= = MñMTW=bêêçê=

=

=

RKNRK qu|jpd|`lkcfojba|fka=EMñQTF=

qÜáë=Åçãã~åÇ=áåÇáÅ~íÉë=íÜÉ=íê~åëãáëëáçå=çÑ=ê~Çáç=Ñê~ãÉK=

jçÇìäÉW== Mñ^^I=MñQTI=MñMRI=pí~íìëI=a~í~o~íÉI=qñmçïÉêI=^ÅâoÉÅÉáîÉÇI=kÄoÉíêáÉëI=Åâë=

pí~íìëW= = MñMM=Z=ëìÅÅÉëë=

= = ^=î~äìÉ=ÇáÑÑÉêÉåí=Ñêçã=òÉêç=ãÉ~åë=íÜ~í=~å=Éêêçê=Ü~ë=çÅÅìêêÉÇK=

a~í~o~íÉW= M=Z=pcNOLNORheò=

N=Z=pcNNLNORheò=

O=Z=pcNMLNORheò=

P=Z=pcVLNORheò=

Q=Z=pcULNORheò=

R=Z=pcTLNORheò=

S=Z=pcTLORMheò=

T=Z=cph=

= = qñmçïÉêW= M=Z=OMÇ_ã=

N=Z=NQÇ_ã=

O=Z=NNÇ_ã=

P=Z=UÇ_ã=

Q=Z=RÇ_ã=

R=Z=OÇ_ã=

^ÅâoÉÅÉáîÉÇW= M=Z=kç=^Åâ=êÉÅÉáîÉÇ=

= = N=Z=^Åâ=êÉÅÉáîÉÇ=

kÄoÉíêáÉëW= kìãÄÉê=çÑ=íê~åëãáëëáçåëK=
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=

RKNSK qu|jpd|rk`lkcfojba|fka=EMñQUF=

=

qÜáë=Åçãã~åÇ=áåÇáÅ~íÉë=íÜÉ=íê~åëãáëëáçå=çÑ=ê~Çáç=Ñê~ãÉK=

jçÇìäÉW== Mñ^^I=MñQUI=MñMPI=pí~íìëI=a~í~o~íÉI=qñmçïÉêI=Åâë=

=

pí~íìëW= = MñMM=Z=ëìÅÅÉëë=

= = ^=î~äìÉ=ÇáÑÑÉêÉåí=Ñêçã=òÉêç=ãÉ~åë=íÜ~í=~å=Éêêçê=Ü~ë=çÅÅìêêÉÇK=

=

a~í~o~íÉW= M=Z=pcNOLNORheò=

N=Z=pcNNLNORheò=

O=Z=pcNMLNORheò=

P=Z=pcVLNORheò=

Q=Z=pcULNORheò=

R=Z=pcTLNORheò=

S=Z=pcTLORMheò=

T=Z=cph=

= = qñmçïÉêW= M=Z=OMÇ_ã=

N=Z=NQÇ_ã=

O=Z=NNÇ_ã=

P=Z=UÇ_ã=

Q=Z=RÇ_ã=

R=Z=OÇ_ã=

=

RKNTK ou|jpd|fkaEMñQVF=

=

qÜáë=Åçãã~åÇ=áåÇáÅ~íÉë=íÜÉ=êÉÅÉéíáçå=çÑ=ê~Çáç=Ñê~ãÉK=

jçÇìäÉW=Mñ^^I= MñQVI= iÉåÖíÜI= pí~íìëI= jëÖqóéÉI= jìäíáÅ~ëícä~ÖI= oña~í~o~íÉI= oñpäçíI= cê~ãÉmÉåÇáåÖI=

^ÅâoÉÅÉáîÉÇI=oña~í~I=oëëáip_I=oëëájp_I=pkoI=mçêíI=m~óäç~ÇI=Åâë=

pí~íìëW= = MñMM=Z=ëìÅÅÉëë=

= = ^=î~äìÉ=ÇáÑÑÉêÉåí=Ñêçã=òÉêç=ãÉ~åë=íÜ~í=~å=Éêêçê=Ü~ë=çÅÅìêêÉÇK=

jëÖqóéÉW= jÉëë~ÖÉ=íóéÉW=

M=Z=rk`lkcfojba=

N=Z=`lkcfojba=

O=Z=jriqf`^pq=EoÉëÉêîÉÇ=Ñçê=ÑìíìêÉ=ìë~ÖÉF=

P=Z=molmofbq^ov=

jìäíáÅ~ëícä~ÖW= EoÉëÉêîÉÇ=Ñçê=ÑìíìêÉ=ìë~ÖÉF=

M=Z=kç=jìäíáÅ~ëí==

= = N=Z=jìäíáÅ~ëí=ãÉëë~ÖÉ=

oña~í~o~íÉW= M=Z=pcNOLNORheò=

N=Z=pcNNLNORheò=

O=Z=pcNMLNORheò=

P=Z=pcVLNORheò=

Q=Z=pcULNORheò=

R=Z=pcTLNORheò=

S=Z=pcTLORMheò=

T=Z=cph=

= = oñpäçíW= = oñpäçís~äìÉ=

= = = = M=Z=oñ=ïáåÇçï=N=

= = = = N=Z=oñ=ïáåÇçï=O=

= = cê~ãÉmÉåÇáåÖW== cê~ãÉ=mÉåÇáåÖ=ëí~íìëW=

= = = = M=Z=åç=Ççïåäáåâ=cê~ãÉ=mÉåÇáåÖ=

= = = = N=Z=Ççïåäáåâ=cê~ãÉ=mÉåÇáåÖ=

= = ^ÅâoÉÅÉáîÉÇW= fåÇáÅ~íÉë=áÑ=~å=^Åâ=áë=êÉÅÉáîÉÇW=

= = = = M=Z=kç=^Åâ=êÉÅÉáîÉÇ=

= = = = N=Z=^Åâ=oÉÅÉáîÉÇ=

= = oña~í~W= = fåÇáÅ~íÉë=áÑ=Ç~í~=áë=~î~áä~ÄäÉW=

= = = = M=Z=kç=Ç~í~=~î~áä~ÄäÉ=
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= = = = N=Z=a~í~=~î~áä~ÄäÉ=

= = oëëáW= = NSJÄáí=oëëá=s~äìÉ=ÉñéêÉëëÉÇ=áå=Ç_ã=

= = pkoW= = UJÄáí=páÖå~äJíçJkçáëÉ=o~íáç=EÑçê=cph=pko=Z=MF=

mçêíW= = mçêí=kìãÄÉêI=Ñêçã=N=íç=OOP=

m~óäç~ÇW== a~í~=jÉëë~ÖÉ=

=

mçêí= ~åÇ= m~óäç~Ç= ~êÉ= çéíáçå~äW= áÑ= ãçÇìäÉ= êÉÅÉáîÉë= ~å= ^Åâ= Ñêçã= ëÉêîÉê= ~ÑíÉê= ~= êÉäá~ÄäÉ= Ç~í~=

íê~åëãáëëáçåI=ãçÇìäÉ=ïáää=íê~åëãáí=~=ou|jpd|fka=Åçãã~åÇ=ïáíÜçìí=mçêí=~åÇ=m~óäç~Ç=ÑáÉäÇëK=

=

RKNUK dbq|pbppflk|pq^qrp|`jaEMñQ^F=

=

qÜáë=Åçãã~åÇ=ÖÉíë=íÜÉ=ãçÇìäÉ=ÅìêêÉåí=ëí~íìëK=

eçëíW= = Mñ^^I=MñQ^I=MñMMI=Åâë=

oÉéäóW= = Mñ^^I=Mñ`^I=MñMNI=ëí~íìëI=Åâë=

pí~íìëW= = MñMM=Z=fÇäÉ=

MñMN=Z=_ìëó=Eiço~=ëÉëëáçå=ëìååáåÖF=

= = = = MñMO=Z=aÉîáÅÉ=åçí=~Åíáî~íÉÇ=

= = = = MñMP=Z=aÉä~óÉÇ=Eiço~=ëÉëëáçå=é~ìëÉÇ=ÇìÉ=íç=aìíóJÅóÅäÉF=

=

RKNVK pbq|kbuq|ao|`jaEMñQ_F=

=

qÜáë=Åçãã~åÇ=ïáää=ëÉí=åÉñí=íê~åëãáëëáçå=aoK=qÜÉ=î~äìÉ=áë=ëíçêÉÇ=áå=o^j=ãÉãçêóK==

=

eçëíW= = Mñ^^I=MñQ_I=MñMNI=a~í~o~íÉI=Åâë=

oÉéäóW= = Mñ^^I=Mñ`_I=pí~íìëI=Åâë=

=

a~í~o~íÉW= M=Z=pcNOLNORheò=

N=Z=pcNNLNORheò=

O=Z=pcNMLNORheò=

P=Z=pcVLNORheò=

Q=Z=pcULNORheò=

R=Z=pcTLNORheò=

S=Z=pcTLORMheò=

T=Z=cph=

pí~íìëW= = MñMM=Z=ëìÅÅÉëë=

= = ^=î~äìÉ=ÇáÑÑÉêÉåí=Ñêçã=òÉêç=ãÉ~åë=íÜ~í=~å=Éêêçê=Ü~ë=çÅÅìêêÉÇK=

=
RKOMK pbq|_^qqbov|ibsbi|`jaEMñRMF=

=

qÜáë=Åçãã~åÇ=ïáää= ëÉí= íÜÉ=Ä~ííÉêó= äÉîÉä= êÉèìáêÉÇ= Ñçê=aÉîpí~íìëoÉè= Ñê~ãÉ=ìëÉÇ= áå=iço~t^k=Åä~ëë=^=

éêçíçÅçäK=qÜÉ=î~äìÉ=áë=ëíçêÉÇ=áå=o^j=ãÉãçêóK=

eçëíW= = Mñ^^I=MñRMI=MñMNI=_~ííÉêóiÉîÉäI=Åâë=

oÉéäóW= = Mñ^^I=MñaMI=MñMMI=MñUS=

=

ïÜÉêÉ=_~ííÉêóiÉîÉä=Ü~ë=íÜÉ=ÑçääçïáåÖ=î~äìÉëW=

M=Z=qÜÉ=ÉåÇJÇÉîáÅÉ=áë=ÅçååÉÅíÉÇ=íç=~å=ÉñíÉêå~ä=éçïÉê=ëçìêÅÉ=

NÁORQ=Z=qÜÉ=Ä~ííÉêó=äÉîÉäI=N=ÄÉáåÖ=~í=ãáåáãìã=~åÇ=ORQ=ÄÉáåÖ=~í=ã~ñáãìã=

ORR=Z=qÜÉ=ÉåÇJÇÉîáÅÉ=ï~ë=åçí=~ÄäÉ=íç=ãÉ~ëìêÉ=Ä~ííÉêó=äÉîÉäK=

=

RKONK dbq|_^qqbov|isi|`ja=EMñRNF=

=

qÜáë=Åçãã~åÇ=ïáää=ÖÉí=íÜÉ=Ä~ííÉêó=äÉîÉä=î~äìÉK=

eçëíW= = Mñ^^I=MñRNI=MñMMI=MñMR=

oÉéäóW= = Mñ^^I=MñaNI=MñMNI=_~ííÉêóiÉîÉäI=Åâë=

=

tÜÉêÉ=_~ííÉêóiÉîÉä=Ü~ë=íÜÉ=ÑçääçïáåÖ=î~äìÉëW=

M=Z=qÜÉ=ÉåÇJÇÉîáÅÉ=áë=ÅçååÉÅíÉÇ=íç=~å=ÉñíÉêå~ä=éçïÉê=ëçìêÅÉ=

NÁORQ=Z=qÜÉ=Ä~ííÉêó=äÉîÉäI=N=ÄÉáåÖ=~í=ãáåáãìã=~åÇ=ORQ=ÄÉáåÖ=~í=ã~ñáãìã=
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RKOOK pbq|rmifkh|`kq|`jaEMñROF=

qÜáë=Åçãã~åÇ=ïáää=ëÉí=íÜÉ=ìéäáåâ=ÅçìåíÉê=áå=o^j=ãÉãçêóK=

eçëíW= = Mñ^^I=MñROI=MñMQI=réäáåâ`åíMI=réäáåâ`åíNI=réäáåâ`åíOI=réäáåâ`åíPI=Åâë=

oÉéäóW= = Mñ^^I=MñaOI=MñMMI=MñUQ=

=

tÜÉêÉ=réäáåâ`åí=áë=íÜÉ=POJÄáí=réäáåâ=`çìåíÉêK=

=

RKOPK dbq|rmifkh|`kq|`jaEMñRPF=

qÜáë=Åçãã~åÇ=ïáää=ÖÉí=íÜÉ=ìéäáåâ=ÅçìåíÉê=Ñêçã=o^j=ãÉãçêóK=

=

eçëíW= = Mñ^^I=MñRPI=MñMMI=MñMP=

oÉéäóW= = Mñ^^I=MñaPI=MñMQI=réäáåâ`åíMI=réäáåâ`åíNI=réäáåâ`åíOI=réäáåâ`åíPI=Åâë=

=

tÜÉêÉ=réäáåâ`åí=áë=íÜÉ=POJÄáí=réäáåâ=`çìåíÉêK=

=

RKOQK pbq|altkifkh|`kq|`jaEMñRQF=

qÜáë=Åçãã~åÇ=ïáää=ëÉí=íÜÉ=Ççïåäáåâ=ÅçìåíÉê=áå=o^j=ãÉãçêóK=

eçëíW= = Mñ^^I=MñRQI=MñMQI=açïåäáåâ`åíMI=açïåäáåâ`åíNI=açïåäáåâ`åíOI=açïåäáåâ`åíPI=Åâë=

oÉéäóW= = Mñ^^I=MñaQI=MñMMI=MñUO=

=

tÜÉêÉ=açïåäáåâ`åí=áë=íÜÉ=POJÄáí=açïåäáåâ=`çìåíÉêK=

=

RKORK dbq|altkifkh|`kq|`jaEMñRRF=

qÜáë=Åçãã~åÇ=ïáää=ÖÉí=íÜÉ=Ççïåäáåâ=ÅçìåíÉê=Ñêçã=o^j=ãÉãçêóK=

=

eçëíW= Mñ^^I=MñRRI=MñMMI=MñMN=

oÉéäóW= Mñ^^I=MñaRI=MñMQI=açïåäáåâ`åíMI=açïåäáåâ`åíNI=açïåäáåâ`åíOI=açïåäáåâ`åíPI=Åâë=

=

tÜÉêÉ=açïåäáåâ`åí=áë=íÜÉ=POJÄáí=açïåäáåâ=`çìåíÉêK=

=

RKOSK pbq|`e|m^o^jbqbop=|`jaEMñRTF=

qÜáë=Åçãã~åÇ=ïáää=ëÉí=ÅÜ~ååÉä=é~ê~ãÉíÉêë=~åÇ=Éå~ÄäÉLÇáë~ÄäÉ=çéíáçå~ä=ÅÜ~ååÉäëK=qÜÉëÉ=ëÉííáåÖë=ïáää=

ÄÉ=ëíçêÉÇ=áå=o^j=ãÉãçêóK=`ÜMI=`ÜNI=`ÜO=~êÉ=íÜÉ=íÜêÉÉ=ÇÉÑ~ìäí=`Ü~ååÉäë=EëÉÉ=iço~t^k=ëéÉÅáÑáÅ~íáçå=

í~ÄäÉ=NOF=~åÇ=íÜÉó=ÅçìäÇåÛí=ÄÉ=ãçÇáÑáÉÇK=`Ü~ååÉäë=Ñêçã=P=íç=NR=~êÉ=Åìëíçãáò~ÄäÉ=Äó=íÜÉ=ìëÉê=~åÇ=~êÉ=

Çáë~ÄäÉÇ=áå=ÇÉÑ~ìäí=ÅçåÑáÖìê~íáçåK=

=

eçëíW= = Mñ^^I=MñRTI=MñMTI=`ÜfÇñI=cêÉèMI=cêÉèNI=cêÉèOI=cêÉèPI=aêo~åÖÉI=`Üpí~íìëI=Åâë=

oÉéäóW= = Mñ^^I=Mñ_TI=MñMNI=pí~íìëI=Åâë=

=

=

`ÜfÇñW= = `Ü~ååÉä=áåÇÉñ=Ñêçã=P=íç=NRK=

cêÉèñW== =cêÉèìÉåÅó= ÉñéêÉëëÉÇ= áå= eòI= ïÜÉêÉ= cêÉèM= áë= ip_= ~åÇ= cêÉèP= áë= jp_K= cçê= Éñ~ãéäÉ=

USTRMMMMM=eò= Z= MñPP_QccbMI= cêÉèM= Z= MñbMI= cêÉèN= Z= MñccI= cêÉèO= Z= Mñ_QI= cêÉèP= Z=

MñPPK=

aêo~åÖÉW= a~í~=o~íÉ=ê~åÖÉK=a~í~=o~íÉ=j~ñ=áë=ãçëí=ëáÖåáÑáÅ~åí=åáÄÄäÉI=~åÇ=a~í~=o~íÉ=ãáå=áå=äÉëë=

ëáÖåáÑáÅ~åí=åáÄÄäÉK=

= ao|j^uW=Ñêçã=M=íç=T=

= ao|jfkW==Ñêçã=M=íç=T=

`Üpí~íìëW= MñMM=Z=aáë~ÄäÉÇ=

= = MñMN=Z=bå~ÄäÉÇ=

pí~íìëW= = MñMMW=ëìÅÅÉëëI=

= = MñcMW=Ñ~áäìêÉI=`Ü~ååÉfÇñ=lìí=çÑ=o~åÖÉ=

= = MñcNW=Ñ~áäìêÉI=aêo~åÖÉ=lìí=çÑ=o~åÖÉ=

= = MñcOW=Ñ~áäìêÉI=cêÉèìÉåÅó=lìí=çÑ=o~åÖÉ=

= = MñcPW=Ñ~áäìêÉI=aêo~åÖÉ=~åÇ=cêÉèìÉåÅó=lìí=çÑ=o~åÖÉ=

= = MñcQW=Ñ~áäìêÉI=j^`=_ìëó=

=
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=

RKOTK dbq|`e|m^o^jbqbop|`jaEMñRUF=

qÜáë=Åçãã~åÇ=ïáää=ÖÉí=ÅÜ~ååÉä=é~ê~ãÉíÉêëK==

eçëíW= = Mñ^^I=MñRUI=MñMNI=`ÜfÇñI=Åâë=

oÉéäóW= = Mñ^^I=MñaUI=MñMSI=cêÉèMI=cêÉèNI=cêÉèOI=cêÉèPI=aêo~åÖÉI==`Üpí~íìëI=Åâë=

`ÜfÇñW= = `Ü~ååÉä=áåÇÉñ=Ñêçã=M=íç=NRK=

cêÉèñW== =cêÉèìÉåÅó= ÉñéêÉëëÉÇ= áå= eòI= ïÜÉêÉ= cêÉèM= áë= ip_= ~åÇ= cêÉèP= áë= jp_K= cçê= Éñ~ãéäÉ=

USTRMMMMM=eò= Z= MñPP_QccbMI= cêÉèM= Z= MñbMI= cêÉèN= Z= MñccI= cêÉèO= Z= Mñ_QI= cêÉèP= Z=

MñPPK=

aêo~åÖÉW= a~í~=o~íÉ=ê~åÖÉK=a~í~=o~íÉ=j~ñ=áë=ãçëí=ëáÖåáÑáÅ~åí=åáÄÄäÉI=~åÇ=a~í~=o~íÉ=ãáå=áå=äÉëë=

ëáÖåáÑáÅ~åí=åáÄÄäÉK=

= ao|j^uW=Ñêçã=M=íç=T=

= ao|jfkW==Ñêçã=M=íç=T=

`Üpí~íìëW= MñMM=Z=aáë~ÄäÉÇ=

= = MñMN=Z=bå~ÄäÉÇ=
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6. MODULE CONFIGURATION 

jìäíáéäÉ=ÄóíÉ=î~äìÉë=~êÉ=ÉñéêÉëëÉÇ=áå=äáííäÉ=ÉåÇá~å=çêÇÉê=ïáíÜ=äÉ~ëí=ëáÖåáÑáÅ~åí=ÄóíÉ=Ñáêëí=Eip_FK=

m~ê~ãÉíÉê= aÉëÅêáéíáçå= s~äìÉë=

o~åÖÉ=

aÉÑ~ìäí= kçíÉë=

^ééhÉó=
^ééäáÅ~íáçå=

hÉó=

MJORR=Ñçê=~ää=

NS=ÄóíÉë=

M=Ñçê=~ää=NS=

ÄóíÉë=

rëÉÇ=áå=lq^^=EtêáíÉ=

låäó=s~êá~ÄäÉF=

kïâphÉó=
kÉíïçêâ=

pÉëëáçå=hÉó=

MJORR=Ñçê=~ää=

NS=ÄóíÉë=

M=Ñçê=~ää=NS=

ÄóíÉë=

rëÉÇ=áå=^_m=EtêáíÉ=

låäó=s~êá~ÄäÉF=

^ééphÉó=
^ééäáÅ~íáçå=

pÉëëáçå=hÉó=

MJORR=Ñçê=~ää=

NS=ÄóíÉë=

M=Ñçê=~ää=NS=

ÄóíÉë=

rëÉÇ=áå=^_m=EtêáíÉ=

låäó=s~êá~ÄäÉF=

SKNK iço~=pí~Åâ=m~ê~ãÉíÉêë=

m~ê~ãÉíÉê= aÉëÅêáéíáçå= ^ÇÇêÉëë= s~äìÉë=

o~åÖÉ=

aÉÑ~ìäí= kçíÉë=

`ìëíçãÉêaÉîbrf=

`ìëíçãÉê=SQ=

Äáí=JbñíÉåÇÉÇ=

råáèìÉ=

fÇÉåíáÑáÉê=

MñMM=Ó=

MñMT=

MJORR=Ñçê=~ää=

U=ÄóíÉë=

M=Ñçê=~ää=U=

ÄóíÉë=
==

^éébrf=

SQ=Äáí=

^ééäáÅ~íáçå=

bñíÉåÇÉÇ=

råáèìÉ=

fÇÉåíáÑáÉê=

MñMUJ

MñMc=

MJORR=Ñçê=~ää=

U=ÄóíÉë=

M=Ñçê=~ää=U=

ÄóíÉë=
rëÉÇ=áå=lq^^=

aÉî^ÇÇê=
aÉîáÅÉ=

^ÇÇêÉëë=

MñNMJ

MñNP=

MJORR=Ñçê=~ää=

Q=ÄóíÉë=

M=Ñçê=~ää=Q=

ÄóíÉë=
rëÉÇ=áå=^_m=

`ä~ëë=
iço~t^k=

`ä~ëë=
MñOM=

M=Z=`ä~ëë=^=

N=Z=`ä~ëë=`=
M= =

aoLpc=

iço^=Ç~í~ê~íÉ=

L=péêÉ~ÇáåÖ=

c~Åíçê=ëÉííáåÖ=

MñON=

M=Z=

pcNOLNORheò=

N=Z=

pcNNLNORheò=

O=Z=

pcNMLNORheò=

P=Z=

pcVLNORheò=

Q=Z=

pcULNORheò=

R=Z=

pcTLNORheò=

M=

s~äìÉ=ìëÉÇ=Ñçê=åÉñí=

ìéäáåâ=íê~åëãáëëáçåK=

qÜáë=î~äìÉ=ã~ó=

ÅÜ~åÖÉ=

~ìíçã~íáÅ~ääó=

fåÇáÅ~íáîÉ=Äáí=ê~íÉ=

EÄáíLëFW=

M=Z=ORM=

N=Z=QQM=

O=Z=VUM=

P=Z=NTSM=

Q=Z=PNOR=

R=Z=RQTM=

qñ=mçïÉê= qñ=mçïÉê=iÉîÉä= MñOO=

N=Z=NQÇ_ã=

O=Z=NNÇ_ã=

P=Z=UÇ_ã=

Q=Z=RÇ_ã=

R=Z=OÇ_ã=

N=

s~äìÉ=ìëÉÇ=Ñçê=åÉñí=

ìéäáåâ=íê~åëãáëëáçåK=

qÜáë=î~äìÉ=ã~ó=

ÅÜ~åÖÉ=

~ìíçã~íáÅ~ääó=

^ao=

bå~ÄäÉLaáë~ÄäÉ=

~Ç~éíáîÉ=Ç~í~=

ê~íÉ=

MñOP= MJN= N=
^ìíçã~íáÅ=Ç~í~=ê~íÉ=

~Ç~éíáçå=~ääçïÉÇK==

aìíó=`óÅäÉ=

`çåíêçä=

bå~ÄäÉLaáë~ÄäÉ=

Çìíó=ÅóÅäÉ=

ÅçåíêçäK=

MñOQ= MJN= N=

pÜçìäÇ=ÄÉ=Çáë~ÄäÉÇ=

çåäó=Ñçê=íÉëí=

éìêéçëÉK=

råÅçåÑáêãÉÇ=qu=

oÉéÉíáíáçå=

aÉÑáåÉ=íÜÉ=

kìãÄÉê=çÑ=
MñOR= NJNR= N= ==
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kìãÄÉê= ìéäáåâ=

ãÉëë~ÖÉë=

êÉéÉíáíáçåë=

EìåÅçåÑáêãÉÇ=

ãÉëë~ÖÉë=

çåäóF=

bå~ÄäÉ=`ìëíçãÉê=

brf=

bå~ÄäÉLaáë~ÄäÉ=

`ìëíçãÉê=brfK=
MñOS=

M=Z=fåíÉêå~ä=

aÉîbrf=

N=Z=

`ìëíçãÉê=

aÉîbrf=

M= ==

ouO=a~í~=o~íÉ=
oñO=táåÇçï=

a~í~=o~íÉ=
MñOT=

cêçã=M=íç=TW=

M=Z=

pcNOLNORheò=

N=Z=

pcNNLNORheò=

O=Z=

pcNMLNORheò=

P=Z=

pcVLNORheò=

Q=Z=

pcULNORheò=

R=Z=

pcTLNORheò=

S=Z=

pcTLORMheò=

T=Z=cph=

M= =

ouO=cêÉèìÉåÅó=
oñO=táåÇçï=

cêÉèìÉåÅó=

MñOUJ

MñO_=

cêçã=

USPMMMMMM=

íç=

UTMMMMMMM=

USVRORMMM= =

iáåâ`ÜÉÅâqáãÉçìí= obpbosba=
MñO`J

MñOa=
M= M=

oÉëÉêîÉÇK=jìëí=ÄÉ=

ëÉí=íç=MK=

mìÄäáÅkíïbå=

bå~ÄäÉ=éìÄäáÅ=

åÉíïçêâ=ëóåÅ=

ïçêÇ=

MñOb=

M=Z=mêáî~íÉ=

kÉíïçêâ=

NZ=mìÄäáÅ=

kÉíïçêâ=

N=
M=Z[=póåÅ=Z=MñNO=

N=Z[=póåÅ=Z=MñPQ=

=

SKOK jçÇìäÉ=m~ê~ãÉíÉêë=

m~ê~ãÉíÉê= aÉëÅêáéíáçå= ^ÇÇêÉëë= o~åÖÉ= aÉÑ~ìäí= kçíÉë=

a~í~fåÇáÅ~íÉqáãÉçìí= qáãÉçìí=áå=ãë= MñUM= NJORR= R= bñéêÉëëÉÇ=áå=ãë=

r~êí_~ìÇê~íÉ= r~êí= Ä~ìÇê~íÉ=

ëÉäÉÅíáçå=

MñUN= M=Ó=R= Q= M=Z=VSMM=

N=Z=NVOMM=

O=Z=PUQMM=

P=Z=RTSMM=

Q=Z=NNROMM=

=
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SKPK fåíÉêå~ä=a^q^=EoÉ~Ç=låäóF=

m~ê~ãÉíÉê= aÉëÅêáéíáçå= kçíÉë=

pÉêá~äkìãÄÉêM= _óíÉ=M=pk=

pÉêá~äáò~íáçå=~í=PO=Äáí=
pÉêá~äkìãÄÉêN= _óíÉ=N=pk=

pÉêá~äkìãÄÉêO= _óíÉ=O=pk=

pÉêá~äkìãÄÉêP= _óíÉ=P=pk=

cïsÉêëáçåM= _óíÉ=M=ct=sÉêëáçå=

cï=sÉêëáçå=
cïsÉêëáçåN= _óíÉ=N=ct=sÉêëáçå=

cïsÉêëáçåO= _óíÉ=O=ct=sÉêëáçå=

cïsÉêëáçåP= _óíÉ=P=ct=sÉêëáçå=

aÉîbrfM= _óíÉ=M=aÉî=brf=

SQ=Äáí=JbñíÉåÇÉÇ=råáèìÉ=fÇÉåíáÑáÉê=

aÉîbrfN= _óíÉ=N=aÉî=brf=

aÉîbrfO= _óíÉ=O=aÉî=brf=

aÉîbrfP= _óíÉ=P=aÉî=brf=

aÉîbrfQ= _óíÉ=Q=aÉî=brf=

aÉîbrfR= _óíÉ=R=aÉî=brf=

aÉîbrfS= _óíÉ=S=aÉî=brf=

aÉîbrfT= _óíÉ=T=aÉî=brf=

=

=

7. EXAMPLES 

=

qÜáë=ëÉÅíáçå=ÇÉëÅêáÄÉë=ëçãÉ=Éñ~ãéäÉë=Ñçê=åÉíïçêâ=ÅçåÑáÖìê~íáçå=~åÇ=ãÉëë~ÖÉ=ÉñÅÜ~åÖÉK=

TKNK bka=klab=lq^^=ElîÉê=qÜÉ=^áê=^Åíáî~íáçåF=

qÜáë=éêçÅÉÇìêÉ=éÉêÑçêãë=íÜÉ=çîÉê=íÜÉ=~áê=ÉåÇ=åçÇÉ=~Åíáî~íáçåK=qÜáë=éêçÅÉÇìêÉ=êÉèìáêÉë=íÜ~í=íÜÉ=ÇÉîáÅÉ=

ãìëí=ÄÉ=éÉêëçå~äáòÉÇ=ïáíÜ=^ééäáÅ~íáçå=áÇÉåíáÑáÉê=E^éébrfFI=^ééäáÅ~íáçå=hÉó=E^ééhÉóFI=~åÇ=ÉåÇJÇÉîáÅÉ=

áÇÉåíáÑáÉê=EaÉîbrfFK=

=

eçëí=Åçãã~åÇW= = Mñ^^I=MñQMI=MñMNI=MñMNI=MñNQ= = = = = E@NF=

jçÇìäÉ=^åëïÉêW= = Mñ^^I=Mñ`MI=MñMNI=MñMMI=MñVR= = = = = E@OF=

=

tÜÉå=íÜÉ=~Åíáî~íáçå=éêçÅÉÇìêÉ=ëìÅÅÉÉÇëI=~å=áåÇáÅ~íÉ=ãÉëë~ÖÉ=ïáää=ÄÉ=íê~åëãáííÉÇ=Äó=ãçÇìäÉW=

=

jçÇìäÉ=fåÇáÅ~íÉW== Mñ^^I=MñQNI=MñMNI=MñMMI=MñNQ= = = = = E@PF=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

iço~t^k=pÉêîÉê=
=

POMMNPRP=
jlarib= elpq=

r^oq=o^afl=fkqboc^`b=

@N=

@O=

@P=

glfk=obnrbpq=

glfk=^``bmq=
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TKOK bka=klab=^_m=E^Åíáî~íáçå=Äó=éÉêëçå~äáò~íáçåF=

båÇJÇÉîáÅÉ= ^ÇÇêÉëë= EaÉî^ÇÇêFI= kÉíïçêâ= pÉëëáçå= hÉó= EkïâphÉóFI= ~åÇ= ^ééäáÅ~íáçå= pÉëëáçå= hÉó=

E^ééphÉóF=~êÉ=âåçïå=áå=~Çî~åÅÉ=~åÇ=båÇJÇÉîáÅÉë=~êÉ=éÉêëçå~äáòÉÇ=ïáíÜ=íÜáë=ÑáÉäÇëK=

=

eçëí=Åçãã~åÇW= = Mñ^^I=MñQMI=MñMNI=MñMMI=MñNR= = = = = E@QF=

jçÇìäÉ=^åëïÉêW= = Mñ^^I=Mñ`MI=MñMNI=MñMMI=MñVR= = = = = E@RF=

=

kç=ê~Çáç=ãÉëë~ÖÉ=áë=ÉñÅÜ~åÖÉÇ=íÜêçìÖÜ=íÜáë=éêçÅÉÇìêÉK=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

TKPK jbpp^db=rk`lkcfojba==qo^kpjfppflk=pbppflk=

qÜáë=Éñ~ãéäÉ=ëÜçïë=Üçï=íç=ëÉåÇ=~å=ìåÅçåÑáêãÉÇ=ãÉëë~ÖÉK=eÉêÉ=~ëëìãÉ=råÅçåÑáêãÉÇ=qu=oÉéÉíáíáçå=

kìãÄÉê=Éèì~ä=íç=PK=qç=ëÉåÇ=~=m^vil^a=Éèì~ä=íç=ôMñ^^I=Mñ__I=Mñ``I=MñaaI=MñbbI=Mñccõ=íç=éçêí=NMW=

=

eçëí=Åçãã~åÇW= Mñ^^I=MñQSI=MñMUI=MñMMI=MñM^I=Mñ^^I=Mñ__I=Mñ``I=MñaaI=MñbbI=MñccI=MñMP= E@SF=

jçÇìäÉ=^åëïÉêW=Mñ^^I=Mñ`SI=MñMNI=MñMMI=MñUc= = = = = = E@TF=

=

tÜÉå= íÜÉ= ëÉëëáçå= ÉåÇëI= ãçÇìäÉ= ëÉåÇë= Ä~Åâ= íç= íÜÉ= Üçëí= ~å= áåÇáÅ~íáçå= ãÉëë~ÖÉ= Åçåí~áåáåÖ= íÜÉ=

íê~åëãáëëáçå=éçïÉê=~åÇ=íê~åëãáëëáçå=Ç~í~ê~íÉW=

=

jçÇìäÉ=fåÇáÅ~íÉW== Mñ^^I=MñQUI=MñMPI=MñMMI=MñMRI=MñMNI=MñMR= = = = E@UF=

=

få=íÜáë=Éñ~ãéäÉ=íÜÉ=åçÇÉ=Ü~ë=íê~åëãáííÉÇ=çåÉ=Ñê~ãÉ=~í=NQÇ_ã=pcTLNORâeòK=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

=

elpq=

r^oq=o^afl=fkqboc^`b=

@S=

@T=

jpd=rk`lkcfojba=

@U=

iço~t^k=pÉêîÉê=
POMMNPRP=
jlarib= elpq=

r^oq=o^afl=fkqboc^`b=

@Q=

@R=

iço~t^k=pÉêîÉê=
=

POMMNPRP=
jlarib=
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TKQK jbpp^db=`lkcfojba=qo^kpjfppflk=pbppflk=

qÜáë=Éñ~ãéäÉ=ëÜçïë=Üçï=íç=ëÉåÇ=~=ÅçåÑáêãÉÇ=ãÉëë~ÖÉK= =qç=ëÉåÇ=~=m^vil^a=Éèì~ä=íç=ôMñ^^I=Mñ__I=

Mñ``I=MñaaI=MñbbI=Mñccõ=íç=éçêí=NMW=

=

eçëí=`ãÇW=Mñ^^I=MñQSI=MñMUI=MñMNI=MñM^I=Mñ^^I=Mñ__I=Mñ``I=MñaaI=MñbbI=MñccI=MñMO= = E@VF=
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tÜÉå= íÜÉ= ëÉëëáçå= ÉåÇëI= ãçÇìäÉ= ëÉåÇë= Ä~Åâ= íç= íÜÉ= Üçëí= ~å= áåÇáÅ~íáçå= ãÉëë~ÖÉ= Åçåí~áåáåÖ= íÜÉ=

íê~åëãáëëáçå= éçïÉêI= íê~åëãáëëáçå= Ç~í~ê~íÉI= ~= ÅçåÑáêã= çÑ= ^Åâ= êÉÅÉéíáçåI= ~åÇ= íÜÉ= åìãÄÉê= çÑ=

íê~åëãáííÉÇ=ãÉëë~ÖÉëW=

=

jçÇìäÉ=fåÇáÅ~íÉW=Mñ^^I=MñQTI=MñMRI=MñMMI=MñMRI=MñMNI=MñMNI=MñMNI=MñMO= = = E@NNF=

=

få=íÜáë=Éñ~ãéäÉ=åçÇÉ=Ü~ë=íê~åëãáííÉÇ=çåÉ=Ñê~ãÉ=~í=NQÇ_ã=pcTLNORâeò=~åÇ=áí=Ü~ë=êÉÅÉáîÉÇ=~å=~Åâ=Äó=

ëÉêîÉêK=

=

=

=

=

=

=

=

=

=

=
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iço~t^k=pÉêîÉê=
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POMMNPRP=
jlarib= elpq=

r^oq=o^afl=fkqboc^`b=

@V=

@NM=

@NN=

`lkcfojba=a^q^=
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8.  GLOSSARY 

=

^_m=Z=^Åíáî~íáçå=Äó=éÉêëçå~äáò~íáçå=

lq^^=Z=lîÉê=qÜÉ=^áê=^Åíáî~íáçå==

pk=Z=pÉêá~ä=kìãÄÉê=

ct=Z=cáêãï~êÉ=

brf=Z=bñíÉåÇÉÇ=råáèìÉ=fÇÉåíáÑáÉê=

ip_=Z=iÉ~ëí=ëáÖåáÑáÅ~åí=ÄóíÉ=

jp_=Z=jçëí=ëáÖåáÑáÅ~åí=ÄóíÉ=

`âë==Z=`ÜÉÅâëìã=

=
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