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%URRNV $XWIRPDILRQ 6DIHIN
3DUI IXPEHU 5HY $ 6DIHIN 6HIXS

6DIHIN

G6DIHIN\ 6HIXS

%URRNV XVHV FDXILRQ ZDUQIQJ DQG GDQJHU IDEHIV IR FRQYH\ FUILFDI LQIRUPDILRQ UHTXWHG IRV IKH VDIH
DQG SURSHU RSHUDILRQ




6DIHIN *XLGDQFH &RQIVRWHWV
([SIDQDILRQ RI +D]DUGV DQG $HOHUIV 3D LXPEHU 5HY $

([SIDQDILRQ RI +D]DUGV DQG $OHUIV

7KLV PDQXD0 DQG KLY SURGXFIl XVH LQGXVIU\ VIDQGDUG KD]DUG DIHUIV IR QRILIN IKH XVHU Rl SHUVRQD) RU
HTXLSPHQI VDIHIN KD]DUGV +D]DUG DIHUIV FRQIDLQ VDIHINTHLW (FRQV VLIQDI ZRUGY DQG FRIRWV

GDIHIN 7H[W

+D]DUG DIHUIH I IRORZYV D VIDQGDUG  IL[THG RUGHU WKUHH SDUIl IRUP DI

+ GHOQILI\ IKH KD]DUG
+ BIDIH IKH FRQVHTXHQFHV LI IKH KDJDUG LV QR DYRIGHG
« BIDIH KRZ IR DYRLG IKH KD]DUG

6DIHIN ,FRQV

e +D]DUG DIHUIV FRQIDLQ VDIHIN LFRQV IKDIl JUDSKLFDXO\ LGHQILI\ IKH KD]DUG
¢ 7KH VDIHIN LFRQV LQ WKLY PDQXDI FRQIRUP IR ,62 DQG $16, = VIDQGDUGY

6LJQD0 = RUGV DQG &RIRU
6LJQD) ZRUGV LQIRUP RI IKH (HYH) RI KD]DUG

" DQJHU LQGLFDIHY D KDJDUGRXV VIIXDILRQ ZKLFK LI QRIDYRIGHG ZL00 UHVXOW
LQ VHULRXV LQIXU\ RU GHDIIK

7KH ®DQJHU VLIQDI ZRUG LV




%URRNV $XIRPDILRQ 6DIHIN
3DUI IXPEHU SHY




6DIHIN *XLGDQFH &RQIVRWHWV
*HQHUD0 6DIHIN




%URRNV $XIRPDILRQ

6DIHIN

3DUN LXPEHU 5HY $ *HQHUDO 6DIHIN &RQVLGHUDILRQV

7KLV SURGXFI FRQIDLQV PDJQHILF PRIRWV IIKDIl FDQ EH KDJDUGRXV IR LP SIDQIHG
PHGLFD) GHYLFHV VXFK DV SDFHPDNHUV DQG FDXVH SHUVRQD) KDUP  VHYHUH LQIXU\
RU GHDIK

« ODLQIDLQ D VDIH ZRUNLQJ GIVIDQFH Rl FP IURP IKH PRIRU ZKHQ ZLIIK DQ
HQHUJL]HG URERI LI \RX XVH D FDUGLDF UK\IKP PDQDJHPHQIl GHYLFH

/I\ CAUTION

8QDXWKRULJHG 6HUYLFH

3HUVRQDILQIXU\ RU GDPDJH IR HTXLSPHQI PD\ UHVXOH LI KLV SURGXFI LV RSHUDIHG RU VHUYLFHG
E\ XQIDLQHG RU XQDXIKRUJHG SHUVRQQH

e 2Q0\ TXDILLHG SHUWVRQQHI ZKR KDYH UHFHLYHG FHUILILHG UDLQLQJ DQG KDYH WKH SURSHU
IRE TXDILILFDILRQV DUH DORZHG IR WDQVSRUI DVVHPEIH RSHUDIH RU PDLQIDLQ IKH
SURGXFII

/1\ CAUTION

" DPDJHG &RPSRQHQIV

7KH XVH RI KLV SURGXFIl ZKHQ FRPSRQHQIV RU FDEIHV DSSHDU IR EH GDPDJHG PD\ FDXVH
HTXLSPHQI PDIXQFILRQ RU SHUVRQDI LQIXU\

e "R QRIXVH KLV SURGXFI LI FRPSRQHQIV RU FDEHV DSSHDU IR EH GDPDJHG
o 30DFH IIKH SURGXFI'LQ D IRFDILRQ ZKHUH Lif ZL QR JHI GDPDJHG

o 5RXIH FDEIHV DQG WXELQJ VR IKDWWKH\ GR QRI EHFRPH GDPDJHG DQG GR QR SUHVHQ! D
SHUWVRQD( VDIHIN KD]DUG

/I\ CAUTION

,QDSSURSULDWH 8VH

8VH RIKLY SURGXFIILQ D PDQQHU RU IRU SXUSRVHV RIKHU WKDQ IRU ZKDI LW LV LQIHQGHG PD\
FDXVH HTXLSPHQI GDPDJH RU SHUVRQDI LQIXU\

o 2Q0\ XVH IKH SURGXFW IRU LIV LQIHQGHG DSSILFDILRQ
e "R QRIPRGLN\ KLV SURGXFIEH\RQG LIV RULJLQD) GHVLIQ
o $0ZD\V RSHUDIH KLY SURGXFIl ZlIK IKH FRYHUV LQ SIDFH

&RS\ULIKIl %URRNV $XIRPDILRQ



6DIHIN *XLGDQFH &RQIVRWHWV
OHFKDQLFD0 +D]DUGV 3D LXPEHU




%URRNV $XWIRPDILRQ 6DIHIN
3DUI IXPEHU 5HY $ (OHFWULFDO +D]DUGV

/1 CAUTION

OLEUDILRQ +D]DUG

$V ZUIK DQ\ VHUYR EDVHG GHYLFH IKH URERI FDQ HQIHU D YLEUDIRU\ VIDIH UHVX0ILQJ LQ
PHFKDQLFD) DQG DXGLE(H KD]DUGV OLEUDILRQ LQGLFDIHV D VHULRXV SUREHP P PHGLDIHIN\
UHPRYH SRZHU

o %HIRUH HQHUJL]LQJ HQVXUH liKH URERW LV ERIIHG iR D ULJLG PHIDI FKDPEHU RU VIDQG

(OHFIULFD) +D]DUGV

SHIHU IR IKH VSHFLILFDILRQV RI IKH Guidance Controller Quick Start Guide IRU IKH HIHFIULFD) SRZHU

A\ DANGER

(OHFIULFD) 6KRFN +D]DUG

&RQIDFI ZIK HHFIULFDI SRZHU FDQ FDXVH SHUVRQDI KDUP DQG VHULRXV LQIXU\
e 7R DYRIG HIHFIULFDI VKRFN GLYFRQQHFIWKH SRZHU EHIRUH IURXEIHVKRRILQJ IKH
HIHFIULFD) FRP SRQHQIV

o &KHFN IIKH XQUI'V VSHFLILFDILRQV IRU KH DRIXD) VAVIHP SRZHU UHTXWHPHQIV DQG XVH
DSSURSULDIH SUHFDXILRQV

e 1HYHU RSHUDIH WKLY SURGXFIl ZLIKRXI LIV SURIHFILRQ FRYHUV RQ

,PSURSHU HIHFIULFDI FRQQHFILRQ RU FRQQHFILRQ IR DQ LP SURSHU HIHFIULFDI VXSSIN FDQ UHVXON
LQ HIHFIULFDI EXUQV UHVXULQJ LQ HTXLSPHQI GDPDJH VHULRXV LQIXU\ RU GHDIK

o $IZD\V SURYLGH IKH URERI ZLIK KH SURSHU SRZHU VXSSI\ FRQQHFIRUV DQG JURXQG KDl
DUH FRPSILDQW ZLIK DSSURSULDIH HIHFIULFD) FRGHV

&RS\ULIKIl %URRNV $XIRPDILRQ



6DIHIN *XLGDQFH &RQIVRWHWV
(UIRQRPLF +D]DUGV 3D LXPEHU 5HY $

$() HQHUILJHG HHFILFDO HTXLSPHQI SRVHV IKH UVN RI IWH ZKLFK PD\ UHVXOI LQ VHYHUH LQIXU\
RUGHDIK )WHVLQ ZWLQJ IXVH ER[HV HQHUJLJHG HIHFIULFD) HTXLSPHQI FRPSXIHUV DQG
RIKHU HIHFIULFDO VRXUFHY UHTXLWH D &IDVV & H[ILQJIXLVKHU

o 8VH D IWH H[ILQIXIVKHU GHVLIQHG IRU HIHFIULFDY IUHV &IDVV & LQ IKH 86 DQG &IDVV
1Q $VID

e WLVIKH IDFUOUIN V UHVSRQVLEWLN IR GHIHUPLQH LI DQ\ RIKHU IlUH HILQJXLVKHUV DUH
QHHGHG IRU IKH VAVIHP IIKDI IKH URERI LV LQ

NOTICE

,PSURSHU KDQGILQJ RI'IKH SRZHU VRXUFH RU FRQQHFILQJ GHYLFHV PD\ FDXVH FRP SRQHQW GDPDJH RUHTXLSPHQI ILH
o &RQQHFIIKH VAVIHP IR DQ DSSURSULDIH HHFIULFD) VXSSIN

o 7XUQ RINKH SRZHU EHIRUH VHUYLFLQJ IKH XQLUI
e 7XUQ RINKH SRZHU EHIRUH GLVFRQQHFILQJ IKH FDEIHV

(UJRQRPLF +D]DUGV

/1 CAUTION

+HDY\ /LI +D]DUG

) DLOXUH IR IDNH IKH SURSHU SUHFDXILRQV EHIRUH PRYLQJ IKH URERI FRXIG UHVX0IiLQ EDFN LQIXU\ /AX*
DQG PXVFH WIUDLQ )

e 8VHD(LIIQJI GHYLFH DQG FDUI UDIHG IRU KH ZHLIKI RI IKH GULYH RU DUP
o 2Q0\ SHWRQV FHUILIHG LQ RSHUDILQJ IKH (LIILQJ GHYLFH VKRXIG EH PRYLQJ KH SURGXFII

/I\ CAUTION

7LSRYHU +D]DUG

7KLV SURGXFI KDV D KLIK FHQIHU RI JUDYLIN ZKLFK PD\ FDXVH IIKH SURGXFIIR LS RYHU DQG
FDXVH VHULRXV LQIXU\

o $IZD\V SURSHUN UHVIUDLQ IKH SURGXFI ZKHQ PRYLQJ LW

e 1HYHU RSHUDIH IKH URERI XQIHVV LI LV ULJLGI\ PRXQIHG

&RS\ULIKI %URRNV $XIRPDILRQ



%URRNV $XIRPDILRQ 6DIHIN

3DUN LXPEHU 5HY $ (UIRQRPLF +D]DUGV
7ULS +D]DUG
&DE(HV IRU SRZHU DQG FRP PXQLFDILRQ DQG IDFLLILHV FUHDIH LS KD]DUGV ZKLFK PD\ FDXVH /A\
VHULRXV LQIXU\
o $0ZD\V URXIH IKH FDEIHV ZKHUH IIKH\ DUH QRII'LQ IKH ZD\ RI IUDIILF "
3

&RS\ULIKI %URRNV $XIRPDILRQ



6DIHIN *XLGDQFH &RQIVRWHWV
(PHUJHQF\ 6IIRS &LWFXLUI ( 6IRS 3DUI IXPEHU 5HY $

(PHUJHQF\ 6IRS &LWFXW ( 6YRS

7KH LQIHJIUDIRU R1IKH URERI PXVII SURYLGH DQ HPHUJHQF\ VIRS VZLIFK

8VIQJ KLV SURGXFI ZUIKRXI DQ HPHUJHQF\ VIRS FLUFXLI PD\ FDXVH SHUVRQDO LQIXU\

o &XVIRPHULV UHVSRQVLEMH IRV LQIHJIUDILQJ DQ HPHUJHQF\ VIRS FLUFXLILQIR KHLU
VAVIHP

e "R QRIRYHUUGH RU E\SDVV IIKH HPHUJHQF\ VIRS FLUFXLY

5HF\FILQJ DQG +D]DUGRXV ODWHULDIV

%URRNV $XIRPDILRQ FRPSIHV ZUIK IKH (8 = LHFILYH (8 = DVIH ((HFILLFDI DQG (IHFIRQLF
(TXISPHQI = (((

7KH HQG XVHU PXWIIUHVSRQVLEI\ GLVSRVH RI IKH SURGXFI DQG LIV FRPSRQHQIV ZKHQ GLVSRVD) LV
UHTXWHG 7KH LQLILDY FRVI RI IKH HTXLSPHQI GRHV QR LQFIXGH FRVIIRU GLYSRVD) )RU IXUIKHU LQIRUPDILRQ
DQG DVVIVIDQFH LQ GLYSRVD) SIHDVH HPDLI %URRNV $XIRPDILRQ 7HFKQLFDI 6XSSRUI DIl VXSSRUIB
SUHFLVHIIH[#EURRNVDXIRPDILRQ FRP

&RS\ULIKI %URRNV $XIRPDILRQ
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,QWRGXFILRQ WR WKH +DUGZDUH *XLGDQFH &RQWRNOHUV

6\VIHP 2YHUYLHZ 3DUI AXPEHU 5HY $

LQ D QHIZRUN RI FRQIURWHUY ZKHUH IIKH PDVIHU LV D *XLGDQFH RU RU DQRIKHU *XLGDQFH

(DFK *X.GDQFH &RQIRIHU FDQ KDYH VHYHUD) INSHV RI SHULSKHUDV DINDFKHG IR L 7KHVH LQFIXGH
FDPHUDV UHPRIH, 2 D KDUGZDUH PDQXD0 FRQIURI SHQGDQW DQG D UHPRIH IURQI SDQHI 2Q0\ RQH IURQ
SDQHO LV UHTXWHG SHU QHIZRUNHG JURXS RI FRQIURIDHWV

7KH FROIURIHU LQFIXGHV D ZHE EDVHG RSHUDIRU LQIHUIDFH IKDII LV YLHZHG YLD D VIDQGDUG EURZVHU 7KLV
LQIHUIDFH LV XVHG IRU FRQILIXULQJ IKH VAVIHP VIDUILQJ DQG VIRSSIQJ H[HFXILRQ DQG PRQUIRULQJ LIV
RSHUDIRQ 7KH ZHE LQIHUIDFH FDQ EH DFFHVVHG RYHU D (RFD) QHIZRUN RU UHPRIHI\ YLD IKH ,QIHUQHI 7KLV
UHPRIH LQIHUIDFH LV R JUHDIl EHQHILY LQ VAVIHP PDLQIHQDQFH DQG GHEXJJLQJ i LV KLIKI\

UHFRP PHQGHG IIKDI ILUVIlILPH XVHUV UHDG IKH S




%URRNV $XWIRPDILRQ ,QIRGXFILRQ IR WKH +DUGZDUH
3DUI IXPEHU 5HY $ 6\VIHP 2YHUYLHZ

6\VIHP *LDJUDP

7KH *XIGDQFH VAVIHP GLDJUDP LV VKRZQ LQ )LIXUH 7KH EDVIF VAVIHP FRQVLVIV RI D &38
ERDUG O,"6 DQG D PRIRUSRZHU DPSILILHU




,QRGXFILRQ WR WKH +DUGZDUH *XLGDQFH




%URRNV $SXIRPDILRQ ,QIRGXFILRQ IR IKH +DUGZDUH
3DUI 1XPEHU 5HY $ 6\VIHP &RPSRQHQIV

JIXH  &RQQHFILRQ %R[

/RZ 9RMDJIH 3RZHU 6XSSI\

7KH *X.GDQFH &RQIURNHUY UHTXLUH $PSVRI 9% & SRZHU IRV LIV (RILF FLWUFXUIV DQG  $PSVIRU,2
SRZHU IRUD IRIDORI $PSV )RUDSSIFDILRQV XVLQJ UHPRIH ,2 RU (IKHUQHI FDPHUDV %URRNV
UHFRPPHQGV DIRIDORI  $PSV 7KLV YRUDJIH PD\ EH VXSSILHG E\ D XVHU SRZHUVXSS\NRUID 9" &
SRZHU VXSSI\ PD\ EH SXUFKDVHG IURP %URRNV

$ FRP PHUFLDO\ DYDLIDEMH ZDl 9" & 3RZHUB6XSSI\ OHDQ - HI 31 336 ZIK $&
LQSXIIURP  9IR 9 LVVKRZQ LQ )LIXUH

4\ DANGER

(O0HFWULFDO0 6KRFN

7KH 9™ & RJILF SRZHU VXSSI\ LV DQ RSHQ IUDPH HIHFIULFD) GHYLFH IKDI KDV H[SRVHG ﬂ\\
XQVKLHIGHG KLIK YRIDJIH SIQV FRPSRQHQIV DQG VXUIDFHV ,Q DGGUILRQ IKH KHDI VIQNV RQ 2
IKH 9" & 3RZHU 6XSSI\ DUH QRI JURXQGHG DQG H[SRVH KLIK YRIDJIH (HYHIV 7KLV SURGXFI |

LV LQIHQGHG IR EH PRXQIHG LQ D FDELQHI RU PDFKLQH FKDVVLV IKDI LV QRI DFFHVVLEIH ZKHQ $&

ILQH SRZHULV RQ

&RS\ULIKII %URRNV $XIRPDILRQ






%URRNV $XWIRPDILRQ ,QIRGXFILRQ IR WKH +DUGZDUH
3DUI IXPEHU 5HY $ 6\VIHP &RPSRQHQIV

B, DD

JLIXUH  ODQXDI &RQIUR) 3HQGDQN

5HPRIH ,2 ORGX0H

)RU DSSILFDILRQV IKD UHTXLWUH DGGLILRQD0 ,2 FDSDELLN\ EH\RQG IIKH VIDQGDUG IXQFILRQYV D 3UHFLVH)IH[
5HPRIH,2 5,2 PRGXIH PD\ EH SXUFKDVHG 7KH 5,2 LQIHUIDFHV IR DQ\ *X.GDQFH &RQIURKHU YLD

OE (IKHUQHIDQG UHTXWHVY ~ 9" & SRZHU 8SIRIRXU 5,2V FDQ EH FRQQHFIHG IR D
FRQIURIHU

7KH EDVLF 5,2 [QFIXGHV IKH IRIRZLQJ

. LVRIDIHG GLILDO LQSXW VLIQDIV
. LVRIDIHG GLJLID) RXISXI VLIQDIV
» 2QH56 VHULDO 0LQH

$Q HQKDQFHG YHWIRQ RINKH 5,2 DGGV IRXU  DQDIRJ LQSXIIVLIQDIV D VHFRQG 56 SRUIDQG RQH
56 VHULDI SRUI ,Q DGGLILRQ H[SDQVLIRQ ERDUGY ZLW VRRQ EH RIIHUHG KD FRVI HITHFILYHI\ DGG
DGGLILRQD( LVRIDIHG GLIWD0 LQSXIV DQG RXISXIV LQ JURXSVRI HDFK IR KH EDVLF 5,2

7KH 5,2 FROIDIQV XQVKIHIGHG 9™ & VLIQDIV DQG SIQV 7KLV SURGXFH LV LQIHQGHG IR EH
PRXQIHG LQ D FDELQHI RU PDFKLQH FKDVVLY IIKDII LV QRI DFFHVVLECH ZKHQ SRZHU LV IXUQHG RQ

&RS\ULIKIl %URRNV $XIRPDILRQ



,QWRGXFILRQ WR WKH +DUGZDUH *XLGDQFH &RQIVRWHWV
ODFKLQH 6DIHIN 3D LXPEHU 5HY $

JLIXUH (QKDQFHG 5,2 ORGXH




%URRNV $XIRPDILRQ ,QIRGXFILRQ IR WKH +DUGZDUH
3DUI IXPEHU 5HY $ ODFKLQH 6DIHIN




,QWRGXFILRQ IR WKH +DUGZDUH *XLGDQFH &RQWRNOHUV
ODFKLQH 6DIHIN 3DUI AXPEHU 5HY $

,I DQ DLV GRHV QRIl KDYH D PHFKDQLFDI EUDNH DQG PRIRU SRZHU LV GLVDEIHG ZKUWH IKH D[LV LV PRYLQJ LW
PD\ FRDVI'IRU D VLIQLILFDQIl GLVIDQFH /HDYLQJ IKH PRIRU SRZHU HQDEIHG IRU VHF DIRZV WKH VHUIYRV
IR SHUIRUP D UDSLG FRQIWRNWHG GHFHIHUDILRQ RIIKHVH D[HV )RUH[DPS(H LI D 0lQHDU DLV LV PRYLQJ D D
VSHHG RI PP VHF DQG WKH VHUYRV GHFHIHUDIH Wi DI~ = PP VHFA  KH D[LV ZL0) UHDFK D
IX0WVIRS LQ VHF DIHU KDYLQJ RQI\ IUDYHIHG D GLVIDQFH RI PP

,I D JUDYLIN\ IRDGHG D[LV KDV D PHFKDQLFD0 EUDNH EXIIKH EUDNH IDNHV VRPH iLPH IR HQJDJH LI PRIRU
SRZHU LV GLVDEIHG LP PHGLDIHN\ ZKHQ D KDUG ( 6IRS LV VLJQDIHG WKH D[LV ZLi) GURS EHIRUH IKH EUDNH
IDNHV HIIHFI ,Q WKLV FDVH D VKRUI GHID\ DIHU WKH EUDNH LV DFIXDIHG DQG EHIRUH GLVDEILQJ PRIRU SRZHU
Z100 DURZ WLPH IRV IKH EUDNH IR HQJDJH DQG ZL0 SUHYHQWWKH DLV IURP GURSSLQJ

6DIHIN\ =RQHV

)RU DO URERIINSHY 36DIHIN =RQHV" FDQ EH GHILQHG KDV GLVDEIH PRIRU SRZHU DQG KD IKH PRILRQ RI
IKH URERW LI LV IRR0 FHQIHU SRIQIN 7&3 YIRIDIHV IKH UHTXWHPHQWY Rl D XVHU GHILQHG ™ YRIXPH

7\SHV Rl 6DIHI\ =RQHV

7KHVH = VDIHIN JRQHV FDQ EH XVHG IR

$SSUR[LPDIHI\ PRGH)IKH YRIXPH RI VIDILRQDU\ REIHFIV RU SHWRQQHI ZRUNLQJ DUHDV iR SUHYHQI IKH
URERI TURP LQDGYHUIHQIN\ HQIHULQJ IKLV YRIXPH DQG FDXVLQJ D FRNLVLIRQ 3NHHS RXI JRQHV

5HGXFH IIKH QRUPDI ZRUNLQJ YRIXPH RIWKH URERINIR SUHYHQI IKH URERI TURP UHDFKLQJ EH\RQG SUHVFULEHG
ERXQGDUHV DQG FDXVLQJ D FRULVIRQ 3VID\ ZLUIKLQ JRQHV”

OHULI KD IKH URERIV 7&3 VSHHG ZKHQ LQ D VSHFLILHG YRIXPH LV EHIRZ D VSHFLILHG (LPLI VR IKDIl IKH
URERW FDQ EH VDIHI\ GHFHIHUDIHG DQG VIRSSHG EHIRUH Ui PLIKI SLQ DQ RSHUDIRUIV KDQG iR D KDUG VXUIDFH
ZUKIRR KLIK D IRUFH 3VSHHG UHVIULFI JRQHV

$V FXWHQIN LPSIHPHQIHG IKH 3NHHS RXIl JRQHV” DQG 3VID\ ZLUIKLQ JRQHV” DUH SURYLGHG DV JHQHUD?
VDIHIN IHDIXUHV EXIIKH\ GR QR PHHIINIKH VILLQIHQI &DIHIRU\  VDIHIN VIDQGDUGY WKDW UHTXLUH DL VDIH
UHGXQGDQINIRJLF +RZHYHU WKH 3VSHHG UHVIULFI JRQHV” GR SURYLGH WKH UHTXLVLIH UHGXQGDQF\ DQG DUH LQ
IKH SURFHVV Rl EHO %60%0




%URRNV $XWIRPDILRQ ,QIRGXFILRQ IR WKH +DUGZDUH

3DUl IXPEHU 5HY $ ODFKLQH 6DIHIN

N “ :

U [ Origin at

; ; center of XY
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&RS\ULIKI %URRNV $XIRPDILRQ



,QWRGXFILRQ IR WKH +DUGZDUH *XLGDQFH &RQWRNOHUV
ODFKLQH 6DIHIN 3DUI AXPEHU 5HY $

)RULQFUHDVHG JHQHUDIUIN\ XQFHUILILHG JRQHV FDQ EH DUELIVDUL\ SRVLILRQHG DQG URIDIHG LQ Dl WKUHH
GLPHQVLRQV ®XH IR LPSIHPHQIDILRQ LPUDILRQV FHUILILHG JRQHV PXWI EH QRQ URIDIHG UHFIDQJXIDU
YRIXPHV ZKLFK FDQ EH DUELWUDULN SRVIILRQHG 8SWR  JRQHV FDQ EH GHILQHG IRU HDFK URERW DQG DQ\
PLL RI FHULILHG DQG XQFHUILILHG FDQ EH VSHFLILHG = XH IR VDIHIN\ UHTXWHPHQIV DQ\ QHZ RU PRGLILHG
JRQH VSHFLILFDILRQV RQI\ JR LQIR HITHFI DIWHU YKH FRQIURNHU LV UHERRIHG

6DIHIN\ =RQH OLRIDILRQ = HIHFILRQ DQG &IHDULQJ

8QFHUILILHG VDIHIN JRQHV DUH DFILYH LQ WKH IRIRZLQJ FWUFXPVIDQFHV

o &RQILQXRXVI\ GXULQJ SURIIDP FRQIURIHG PRILRQV RI DI INSHV  VIUDLIKII (lQH RU DUF &DUIHVLDQ DQG IRLQN
LQUHUSRIDIHG

«  &RQILQXRXVI\ GXULQJ PDQXDY IRJ FRQIUR) PRGHV = RUG 7RRIDQG -RIQH EXIl QRN IUHH
« ORIIRQ SIDQQIQJ 1LQDI GHVILQDILRQY RQI\
« /RFDIRQ REIHFI . LQHBR) PHIKRG GXULQJ FRQYHUVLRQV IR HUIKHU &DUIHVLDQ RU IRLQ!l /RFDILRQV

&HUILILHG VDIHIN\ JRQHV DUH RQI\ DFILYH GXUL.QJ SURJUDP FRQIVRNHG PRILRQV RI DN INSHV VLQFH KLV LV
IIKH RQI\ FWUFXPWIDQFH ZKHUH KLIKHU 7&3 VSHHGV DUH SRVVLEIH

= KHQ PRIRU SRZHU LV HQDEIHG DQG WKH URERIV 7&3 LV LQ YLRIDILRQ RI DQ XQFHUILILHG VDIHIN JRQH D
SURJIUDP FRQIRIWHG PRILRQ FDQQRI EH LQUILDIHG 7KLV FRQGLILRQ FDQ EH FIHDUHG E\ GLVDEILQJ PRIRU
SRZHU DQG PDQXDN\ UHSRVLILRQLQJ IIKH URERI RU E\ PDQXDUN IRJJLQI WKH 7&31Q = RUG 7RRIRU -RLQN
PRGHV VR (RQJ DV IKH IRJ PRILRQ UHGXFHV IKH VDIHIN JRQH YLRIDILRQ GLVIDQFH 7KDIi LV IRJJLQJI
PRILRQV KDl LQFUHDVH IKH YLRIDILRQ RI D VDIHIN\ JRQH DUH QR SHUPLIIHG

NOTE: 6DIHIN JRQH IHVILQJ LV EDVHG RQ WKH 7&3 RIWKH URERI 7KHUHIRUH LI'LV YHU\
LPSRUIDQI KDl KH SRVLILRQ RIKH IRRI FHQWHU SRLQW UHIDILYH IR IKH URERIV IRR) PRXQILQJ
[IDQJH LV VHI FRUHFIN\  3HDVH VHH IIKH SRERI 7RR) SURSHUIN IRU LQIRUPDILRQ RQ GHILQLQJ
IKH 7&3

&HUILILHG 6SHHG SHVIULFI 6DIHIN =RQHV

= KUH WKH XQFHUILILHG VDIHIN JRQHV SHUIRUP FRQYHQILRQDO IHVIV RQ IXVINIKH SRVUILRQ RIIKH 7&3  WKHUH
DUH IZR FHUILILHG VDIHIN JRQHV DQG WKHVH SHUIRUP VSHFLDO IHVIV IR GHIHFY LI IKH VSHHG RIWKH 7&3
H[FHHGV D (LPW ZKLH IKH 7&3 LV ZIIKLQ WKH JRQH 7KH LUV FHUILILHG VDIHIN JRQH WHVIV LI IKH =
GRZQZDUG VSHHG RI IKH 7&3 H[FHHGV D VSHFLILHG (LPLI 7KLV VDIHIN\ JRQH ZDV LPSIHPHQIHG IRU IKH
3UHFLVH)HL DQG 3UHFLVH)IH[ URERIV VLQFH IKHLU RQI\ LQILQVLFDO\ QRQ VDIH PRILRQ LV D KLIK
VSHHG GRZQZDUG = PRILRQ IIKDIl FRXIG IUDS D SHUVRQ V KDQG EHIZHHQ IIKH IRRIILS DQG D IL[HG REWHFI RU
KRUJRQIDO VXUIDFH 7KH VHFRQG FHUILILHG VDIHIN JRQH IHVIV LI iKH KRULJRQID) ; < SIDQDU VSHHG RI IKH
7&3 H[FHHGV D VSHFLIHG P 7KLV IHWI ZDV GHYHIRSHG IRV IKH 3UHFLVH)(H[ = = URERIV VIQFH
URERIV FDQ JHQHUDIH H[FHVVLYH VSHHGV ZKHQ PRYLQJ KRUJRQIDIUN

DRUERIK RIKHVH IHVIV LQ RUGHU IR VDILVI\ IKH FRP SXIDILRQD) UHGXQGDQF\ UHTXLWWHPHQW RI IKH
&DIHIRU\  VDIHIN\ UHIXIDILRQV WKH VKDSHV RI YKHVH VDIHIN JRQHV DUH (LPLIHG IR QRQ URIDIHG
UHFIDQJXIDU YRIXPHV

&RS\ILIK %URRNV $XIRPDILRQ



%URRNV $XIRPDILRQ ,QIRGXFILRQ IR WKH +DUGZDUH
3DUI IXPEHU 5HY $ ODFKLQH 6DIHIN

30HDVH FRQVXM IKH XVHU PDQXDIV IRUIKHVH 3UHFLVH)IHL  URERIV IRV ZKHQ VSHHG UHVIULFI VDIHIN
JRQHV PXVI EH GHILQHG IR VDIHI\ RSHUDIH IKHVH PHFKDQLYPV

&RQILIXUQJI 6DIH =RQHV

8SIR  VDIHIN\ JRQHV FDQ EH GHILQHG SHU URERW (DFK RIWKHVH JRQHV LV VSHFLILHG EN IWLQJ LQ RQH RI

IKH 3DUDPHIHU * DIDEDVH , * V IR ZKIFK DUH IDEHIHG 6DIHN=RQH NSH [\ ]\ SU GIP
$Q\ FRPELQDILRQ RI FHUILILHG DQG XQFHUILILHG VDIHIN JRQHV FDQ EH VSHFLIHG (DFK RI IKHVH

" DID, "V FRQVLVIV RI DQ DWD\ Rl QXPEHUV DQG WIKH IVl YDIXH GHILQHV IKH VDIHIN JRQH 3NSH™ $Q\

" DID, * IKDIl KDV D JHUR 3INSH" LV LIJQRUHG 7DEIH GHVFULERV IKH SRVVLEIH VDIHIN JRQH INSHV

6DIHIN =RQH 7\SH " HVFULSWILRQ

8QGHILQHG VDIHIN JRQH




,QRGXFILRQ WR WKH +DUGZDUH *XLGDQFH &RQIVRWHWV
ODFKLQH 6DIHIN 3DUI IXPEHU 5HY $




%URRNV $XIRPDILRQ ,QIRGXFILRQ IR IKH +DUGZDUH
30U 1XPEHU 5HY $ ODFKLQH 6DIHIN

6DIHIN 6IIDQGDUGV SHIHUHQFH ODWHULDO

3UHFLVH)IH[ FRQIVRNHWY FDQ RSHUDIH FRPSXIHU FRQIURWHG PHFKDQLVPV IIKDI DUH FDSDE(H RI PRYLQJ DIl
KLIK VSHHGV DQG H[HUILQJ FRQVIGHUDEMH IRUFH /INH D) URERW DQG PRILRQ VAVIHPV DQG PRWII LQGXVIULDI
HTXLSPHQI IKH\ PXVIl EH WUHDIHG ZUIK UHVSHFI EN IKH XVHU DQG IKH RSHUDIRU

7KLV PDQXD0 VKRXIG EH UHDG E\ Dl SHUVRQQH) RSHUDILQJ RU PDLQIDLQLQJI 3UHFLVH)IH[ VAVIHPV RU ZKR
ZRUN ZIWKLQ RU QHDU IKH ZRUN FHI

5HDG IKH American National Standard for Industrial Robot Systems — Safety Requirements
SXEILVKHG E\ IKH 5RERILF ,QGXVIULHV $VVRFLDILRQ 5,$ LQ FRRSHUDILRQ ZUK iKH $PHUFDQ 1DILRQDY
6IDQGDUGV ,QVIlIXIH 7KH SXEILFDILRQ $16, 5,$5 FRQIDLQV IXLGHILQHV IRV




,QWRGXFILRQ WR WKH +DUGZDUH *XLGDQFH &RQWRNOHUV
ORYLQJ ODFKLQH 6DIHIN 3DUI AXPEHU 5HY $

ORYLQJ ODFKLQH 6DIHIN

7KH 3UHFLVH)HL  *XLGDQFH &RQIURNHUV GULYH URERIV WKDY FDQ RSHUDIH LQ ODQXDI &RQIRI ORGH 1Q
ZKIFK DQ RSHUDIRU GLUHFIN\ FRQIURIV IKH PRILRQ RI'WKH URERW RULQ &RPSXIHU &RQIURI ORGH 1Q ZKLFK
IKH URERW RSHUDILRQ LV DXIRPDILF ODQXD0 &RQIRI ORGH LV RIHQ XVHG IR WHDFK (RFDILRQV LQ WKH URERII
ZRUNVSDFH 7KH URERIV VSHHG VKRXIG EH (LPLIHG LQ ODQXD) &RQIURI ORGH IR D PD[LPXP RI PP
SHU VHFRQG IRU VDIHIN DV UHTXWHG E\ (1,62

7KLV VSHHG VHILQJ FDQ EH HDVIO\ FRQIWPHG XVIQJ IKH 9LUIXDI 3HQGDQ! LQWKH = HE LQIHUIDFH $INiH
HQDENLQJ SRZHU DQG KRPLQJ KH URERW VHIHFI OLUIXD0 3HQGDQWLQ IKH = HE &RQWUR0 3DQHIV PHQX
DQG IKHQ VHIHFI D PDQXD0 FRQIUR) PRGH VXFK DV 3 = RWG™ ORGH 6HIHFINKH ; DLV VHIWKH VSHHG

VILGHU IR DQG GULYH IIKH DLV PP DQG ILPH IKH PRILRQ = KLH Ll lV SRVVLE(H IR VHII D KLIK
PDQXDI FRQIRI VSHHG KLV LV QRIUHFRPPHQGHG DQG VKRXIG RQI\ EH GRQH DIHU DQ DSSILFDILRQ ULVN
DVVHVVPHQIl

= KIH VRPH ILIKW GXIN\ URERIV (INH IKH 3UHFLYH3IDFH FDQ RQI\ DSSI\ PRGHUDIH IRUFHV LI LV DIZD\V
YHU\ LP SRUIDQIl IRU RSHUDIRUV IR NHHS IIKHLU KDQGY DUPV DQG HVSHFLDO\ WKHW KHDG RXIl RI WKH URERITY
RSHUDILQJ YRIXPH

,Q &RPSXIHU ORGH URERIV FDQ DFKIHYH VSHHGV RI RYHU PP VHF *XUQJ &RPSXIHU ORGH
2SHUDILRQ LWLV VIURQJIO\ UHFRP PHQGHG IIKDI RSHUDIRUV EH SUHYHQIHG IURP HQIHULQJ IKH URERW ZRUN
YRIXPH E\ VDIHIN EDUULHUV WKDIi DUH LQIHURFNHG IR IKH ( VIRS FIUFXUWIU\ SHIHUIR IKH $16, 5,$ 5
Safety Standard for Industrial Robots RU (1,62 Robots for Industrial Environments,
Safety Requirements IRULQIRUPDILRQ RQ UHFRPPHQGHG VDIH RSHUDILQJ SUDFiLFHV DQG HQFIRVXUH
GHVLJQ IRV URERIV RI YDURXV VLJHV DQG SD\IRDGY

&RS\ILIK %URRNV $XIRPDILRQ



%URRNYV $XIRPDILRQ ,QVIDIDILRQ ,QIRUPDILRQ
3DUI LXPEHU 5HY $ -+HDIl 6LQNLQJ DQG ORXQILQJ

QVIDIWDILRQ ,QIRUPDILRQ

+HDW 6LONLQJ DQG ORXQILQJ

7KH *XIGDQFH &RQIURNHU KDV D YHU\




,QVIDNDILRQ ,QIRUPDILRQ *XLGDQFH &RQIURNHUY
+HDIl 6LONLQJ DQG ORXQILQJ 3DUIl LXPEHU 5HY $

NOTE: 7KH SRZHU PRGXIHV RQ IIKH PRIRU SRZHU DPS{LILHU ERDUG DUH FRRIHG E\
IUDQVIHUULQJI KHDIIR WKH 0RZHU FDVH YLD VL[ +HDW 7UDQVIHU 3RVIV IIKDI DUH VFUHZHG LQIR
IKH UHG IKUHDGHG KRIHV I IKH PRIRU SRZHU DPS{LILHU ERDUG LV IDNHQ RXIf RI iKH FDVH DQG
GLUHFIO\ PRXQIHG LQ D URERI IKHVLL ~ +HDIl 7UDQVIHU 3RVIV PXVII EH LQ FRQIDFI ZLIK DQ
DGHTXDIH KHDW VLON R SUHYHQW RYHU KHDHLQJ RIKH SRZHU PRGXIHY 7KH FRQIURIHU LV
VXSSILHG ZLUIK D FRYHU KD UHPRYHVY KHDW IURP NH\ ,&V E\ IKHUP DI\ FRXSILQJ IKHVH
FKLSV IR #KH FRYHU 1 1KH FRQIURIHU LV RSHUDIHG ZWK WKH FRYHU UHPRYHG D PHDQV IRU
IUDQVIHUULQJ WKH KHDII IRP IKHVH ,&V PD\ EH QHFHVVDU\

7KH VIJH RIIKH KHDIVLQN RQ ZKLFK IKH FRQIURIWHU VKRXIG EH PRXQIHG LV D IXQFILRQ RI IKH SRZHU EHLQJ
GLVVLSDIHG 7DEMH PD\ EH XVHG IR HVILP DiiH IKH UHTXLUHG KHDIi VLQN DUHD DV D IXQFILRQ RI 506
PRIRU SRZHU DVVXPLQJ IKH FRQILQXRXV PRIRU FXWHQH IRU HDFK PRIRU LV VHINR KH PD[LPXP FXUHQN
RI $ )RUIRZHU PRIRU FXWHQIV KH VXUIDFH DUHD PD\ EH VFDIHG SURSRUILRQDIHI\ ,Q JHQHUD! KH
IKIFNQHVV RIIKH KHDW VLQN LV QRII FUILFD) 7KH VXUIDFH DUHD GLFIDIHV YKH DPRXQW Rl KHDW GLVVLSDIHG DQG
IKH PDVV RIKH KHDIi VIQN GHIHUPLQHV IKH ILPH UHTXWHG IRU {KH KHDI VIQN IR DFKIHYH D VIDE(H VIDIH
1RIH KDINIKH KHDW VLQN PD\ EH D URERW FKDVVLV RU RIKHU IKHUPDW\ FRQGXFILYH VIUXFIXUH

" XIN &\FH

ORIRU PA PA PA

ORIRW PA




%URRNV $XWIRPDILRQ ,QVIDIODILRQ ,QIRUPDILRQ
3DUN LXPEHU 5HY $ 5HFRPPHQGHG ORIRU DQG (QFRGHU = LULQJ

)RUDSSILFDILRQV ZUIK KLIK GXIN F\FIHV DQG SRZHU (LPUHG KHDI VLQNLQJ DQG RU KLIK DPELHQV
IHPSHUDIXUHV D VPDN IDQ EIRZLQJ DFURVV IKH FRQIURNHU ZLi JUHDION UHGXFH IKH FRQIURIHUV RSHUDILQJ
IIHP SHUDIXUH

5HFRPPHQGHG ORIRU DQG (QFRGHU = LULQJ

- LULQJ 2YHUYLHZ

7R DFKIHYH IRZ SRZHU IRVVHV IKH FRQIURIHU V PRIRU GULYHV DUH GHVLIQHG DV VZIIFKLQJ DPSILILHUY ZUIK
HGJHV IKDW RFFXU DV IDVI DV RQFH HYHU\ QVHF = KUH IIKLY DLGV LQ NHHSLQJ WKH VZUIFKLQJ IRVVHV
GRZQ W FDQ PDNH UHFHLYLQJ IRJLF (HYHO VLIQDIV IURP HQFRGHUV DQG RIKHU VHQVRUW PRUH GLILFXN 7KLY
LV EHFDXVH HYHU\ 3 = O HGJH PXVIl FKDUJH DQG GLVFKDUJH IIKH PRIRU ZLULQJ FDSDFUIDQFH 7KLV FDQ
JHQHUDIH FXUWHQW VSINHV KDl FDQ FDXVH WKH PRIRU IUDPH IR KDYH JURXQG ERXQFH GXH IR IKH
LQGXFIDQFH RIIKH JURXQG UHIXUQ EDFN IR KH DPSILILHU 7KLY JURXQG ERXQFH DQG IKH FRXS0.QJ EHIZHHQ
PRIRU KDUQHVV ZWH DQG HQFRGHU KDUQHVV ZLWHV FDQ LQIWRGXFH QRLVH LQIR IKH VAVIHP

JRUIXQDIH\ VIQFH IKH *X.GDQFH LV ILPLIHG IR UHIDILYHI\ 0RZ PRIRU YRUIDJHY IKH SUREIHP RI
LQGXFHG JURXQG ERXQFHV LV VLIQLILFDQI\ PULIDIHG +RZHYHU EHFDXVH RIKHU GHYLFHV LQ IKH VAVIHP
PD\ JHQHUDIH VLPLIDU HHFIULFDI QRLVH WLV JRRG SUDFILFH IR HPSIR\ ZWLQJ PHIKRGV IKDIl VDIHIXDUG
DJDLQVI VXFK SUREIHPV

NOTE: il lV LPSRUIDQINIKDIIKH ZLULQJ JXIGHILQRHYV LQ WKLV VHFILRQ EH IRIRZHG IR DYRLG
HQFRGHU TXDGUDWXUH HWRW THUR LQGH[ HUWRWY DQG RIKHU QRLVH UHIDIHG SUREIHPV

ORIRU &DEIHV

8/ UHFRPPHQGV IIKH IRIRZLQJ FXUWHQI UDILQJIV IRU & ZIH ,Q JHQHUD) IKH ZIWH $PSHUHV VKRXIG
PHHIRUH[FHHG IKH 506 UDIHG FXWHQW RIKH PRIRU VIQFH IKH $P SHUHV UDILQJ LV SULPDUL\ D IXQFILRQ
RIWKH KHDILQJ RIWKH ZLWH GXH R WKH DYHUDJH PRIRU FXUHQI DQG QRIIKH SHDN FXUWHQU

‘7DEH 5HFRP PHQGHG &XUWHQW SDILQJV IRU & - LUH

ZWHBLHS$ - >

$PSHUHV

$V DQ H[WD SUHFDXILRQ LWLV UHFRPPHQG IIKD IKH PRIRU ZLUH EH VKIHIGHG DQG KDYH D UDILQJ RI
YRV RUPRUH 7KH INSLFD0 ZLUHV WKDI DUH VKRZQ LQ IKH IDEIH EHIRZ KDYH D & UDILQJ 7KHVH ZWHV
GR QRI'KDYH D GUDLQ ZIWUH VR D GUDLQ FRQQHFILRQ PXWW EH VRIGHUHG IIR IKH VKLHIG

&RS\ULIKIl %URRNV $XIRPDILRQ



,QVIDIDILRQ ,QIRVPDILRQ *XLGDQFH &RQIVRWHWV
5HFRPPHQGHG ORIIRU DQG (QFRGHU = LULQJ 3DUI IXPEHU




%URRNV $XWIRPDILRQ ,QVIDIODILRQ ,QIRUPDILRQ
3DUI IXPEHU 5HY $ 5HFRPPHQGHG ORIRU DQG (QFRGHU = LULQJ

6RPH HQFRGHUV KDYH DQ RSHQ FRIHFIRU RXISXI RU DQ RXISXN ZIWK RQIND . SX0 XS UHVIVIRU 7KHVH
HQFRGHUV VKRXIG RQI\ EH XVHG ZLlIK D




,QVIDIDILRQ ,QIRUPDILRQ *XLGDQFH &RQIVRWHWV
5HFRPPHQGHG ORIRU DQG (QFRGHU = LULQJ 3D LXPEHU 5HY $

JLIXUH " LIIHUHOWLDO (QFRGHU = LULQJ

&RS\ULIKI %URRNV $XIRPDILRQ



%URRNV $XIRPDILRQ +DUGZDUH S5HIHUHQFH
3DUI IXPEHU 5HY $ *XLGDQFH &RQIURNHU $VVHPENHV DQG ,QUHUIDFHV

+DUGZDUH SHIHUHQFH

*XLGDQFH &RQWRWOHU $VVHPENLHV DQG ,QWHUIDFHV

ODIRVU $VVHPEILHV

7KH *XIGDQFH &RQIVRNHWY DUH QRUPDIN SURYLGHG LQ DQ HQFIRVXUH IKDIl FRQIDLQV IZR  SULQIHG
FLUFXLY ERDUG DVVHPEILHV DQG DQ RSIRQDI IKWG ERDUG 7KHVH FRPSRQHQIV DUH VKRZQ 1Q )LIXUH
ZKHUH IKH IRS FRYHU KDV EHHQ UHPRYHG IRU FIDULIN

Rear@ 9

-

JLIXUH *XLGDQFH &RQIUR0OHU

7KH *X.GDQFH lVSRZHIHG E\ 97 & DQG FDQ FRQIDLQ YRNDJHV XSIR 9" &IR
GULYH IKH PRIRUWY 7KHVH SURGXFIV DUH LQIHQGHG IR EH PRXQIHG LQ D FDELQHW RU PDFKLQH
FKDVVLV IIKDI' LV QRW DFFHVVLEIH RU IR KDYH LIV IRS FRYHU LQVIDIHG ZKHQ $& L.QH SRZHULV RQ

&RS\ULIKIl %URRNV $XIRPDILRQ






%URRNV $XWIRPDILRQ +DUGZDUH S5HIHUHQFH
3DUI IXPEHU 5HY $ *XLGDQFH &RQIURNHU $VVHPENHV DQG ,QUHUIDFHV

JRUIKH PRIRUW IR EH SURYLGHG ZWIK SRZHU IIKH IRIRZLQJ FRQGLILRQV PXVII







%URRNV $XIRPDILRQ +DUGZDUH S5HIHUHQFH
3DUI IXPEHU SHY







%URRNV $XWIRPDILRQ +DUGZDUH S5HIHUHQFH
3DUI IXPEHU 5HY $ &RQIURWHU &RQQHFIRUY

7KH %UDNH SHIHDVH FRQQHFIRU PRXQIHG RQ IKH PRIRU GULYH ERDUG LV D IZR SIQ $03 7KH PDILQJ SIXJ LV DQ $03

F

Y P
S - A
Pin 1
JIXUH  7ZR SlQ $03 DQG PDILQJ SIXJ $03
7DEH  3lQ $VVLIQPHQIV
310 l " HVFULSILRQ
*1 ™

%5% . &RQQHFINKLY VLIQDIWR *1* IR UHIHDVH IKH EUDNHV

8VHU30XJ 3D $03 8VHDQ $03 KDQG IIRRI DQG $0O3 VRENHIV IRV ZIULQJ IR WKH
1R SIXJ

" LJLID0 ,QSXW DQG 2XISXI 6LJQDIV 6IDQGDUG

$V D VIDQGDUG IHDIXUH WKH *XL.GDQFH SURYLGHV IRXU JHQHUDI SXUSRVH RSILFDION LVRIDIHG GLILID)

LQSXI'VLIQDIV DQG IRXU JHQHUD) SXUSRVH RSILFDIN LVRIDIHG GLILIDI RXISXI VLIQDIV 7KHVH VL.IQDIV DUH

SUHVHQIHG LQDVIQIIH  SIQ-676 % 3+766 /) 61 FRQQHFIRUIKDI PDIHV ZWKD -67 3+*5
96 SIXJ

J P |

LI T ™
4=z
/

Fin 10 Fin2

JLIXUH -676 % 3+7"66 /) 61 &RQQHFIRUDQG -67 3+*5 96 30XJ

&RS\ULIKIl %URRNV $XIRPDILRQ









+DUGZDUH 5HIHUHQFH *XLGDQFH &RQIVRWHWV
&RQIURWHU &RQQHFIRUYV 3DUI IXPEHU 5HY $

7KH SLQ RXINRUIKH ~1JUIDI ,QSXH DQG 2XISX!l &RQQHFIRU DQG 1KH FRUHVSRQGLQJ *3/ VIJQDI QXPEHUV DUH GHVFULEHG LQ 7DEMH

‘7DEH 3LQ 2XiI *3/ 6LJQDI 1XPEHWV

*3/ 6LIQDI

1XPEHU HVFULSILRQ

= LIWD0 2XISXH
= LJWD0 2XWSXH
= LJWD0 2XISXH
= LJWD0 2XWSXH
1

9 " & RXISXIl
=LJWD0 ,QSXI
= [JWD0 ,QSXI
=LJWD0 ,QSXI
= [JWD0 ,QSXI

8VHU 30XJ 30Ul 1R -673+"5 96 )RUIKIVSIXJ XVH-67 63+~ 73
slQv

&RS\ULIKI %URRNV $XIRPDILRQ



%URRNV $XWIRPDILRQ

3DUW IXPEHU 5HY $

" LJLID0 ,QSXI 6LIQDIV

2SILRQDI

+DUGZDUH S5HIHUHQFH
&RQIURIOHU &RQQHFIRUV

5(48,5(6,2 "$8*+7(5 %2$5" $V DQ RSILRQDI IHDIXUH IKH *X.GDQFH FDQ LQFIXGH DQ

DGGLILRQDO HLIKI JHQHUDI SXUSRVH RSILFDUN LVRIDIHG GLJILIDI LQSXI'VLIQDIV  7KHVH VLJIQDIV DUH
SUHVHQWHG LQ D VIQJIH SIQ-676 % 3+766 /) 61 FRQQHFIRUIKDI PDIHV ZWKD -67 3+*5
96 SIXJ
4 Fin1

Firn 10 Fin2

96 30XJ

ILIXUH

7HQ SIQ-676 % 3+"66 /) 61 &RQQHFIRUDQG -67 3+"5

7KH FRQILIXUDILRQ RI WKHVH VLIQDIV IRU VIQNIQJ RU VRXUFLQJ LV 7%~

,I DQ LQSXI VLIQDI LV FRQILIXUHG DV VIQNLQJ  WKH H[IHUQDI HTXLSPHQI PXVISIRYIGHD 9" &IR 9% &
YRUDJH IR LQGLFDIH D IRILFDI KLIK YDIXH RU QR YRWDJH IRU D (RILFDOIRZ 7KLV FRQILIXUDILRQ LV
FRPSDILEH ZIIK VRXUFIQJ 313 VHQVRW

+ 24

i _] COMNTROLLER

G

o

l

CUSTOMER S 3.9K, 0.25W

33V

) npuT
1

b=
1

| DQLOSXI VLIQDI LV FRQILIXUHG DV VRXUFLQJ  IKH H[IHUQDI HTXLSPHQI PXVI SX IKH VLIQD)LOSX SLQ IR
JURXQG IIR LQGLFDIH D IRJILFDI KLIK DQG PXVH (HIl IKH IQH IRDIKLIK IR~ 9™ & IR VLIQDI D (RILFDI (RZ
YDIXH 7KLV FRQILIXUDILRQ LV FRPSDILESH ZUIK VIQNLQJ 131 VHQVRW

&RS\ULIKI

%URRNV $XIRPDILRQ



+DUGZDUH 5HIHUHQFH *XLGDQFH &RQIVRWHWV
&ROQWRWHU &RQQHFIRUV 3DUI IXPEHU 5HY $

CONTROLLEE

NOTE: $V VKISSHG IURP IIKH IDFIRI\ DY) GLILIDI LQSXIV DUH QRUPDIN FRQILIXUHG DV
VRXUFLQJ

7KH SLQ RXW IRU KH RSILRQDO = LIWD0 ,QSXI &RQQHFIRU DQG KH FRWHVSRQGLQJ *3/ VLIQDI QXPEHWV DUH
GHVFULEHG LQ 7DEMH

>
37/ 6LJQD0 " HVFULSHILRQ

1XPEHU

= LJWD0,QSXH




%URRNV $XWIRPDILRQ +DUGZDUH S5HIHUHQFH
3DUW IXPEHU 5HY $ &RQIURIOHU &RQQHFIRUV

" LILWD0 2XISXW 6LJQDIV 2 SILRQD0

5(48,5(6,2 "$8*+7(5 %2$5" $V DQ RSILRQDI IHDIXUH IKH *X.GDQFH FDQ LQFIXGH DQ
DGGUILRQD!  JHQHUDI SXUSRVH RSILFDIN LVRIDIHG GLILIDI RXISXI VLIQDIV  7KHVH VLIQDIV DUH SUHVHQIHG 1Q
DVIQIH SlQ-676 % 3+"66 /) 61 FRQQHFIRUIKDI PDIHV ZIIKD -67 3+*5 96 SIXJ

4 Pin

: —
&= ™
ESSN

Fin 10 FinZ

ILIXUH 7HQ SIQ -676 % 3+"66 /) 61 &RQQHFIRUDQG -67 3+"5 96 30XJ

7KH FRQILIXUDILRQ RIWKHVH VIIJQDIV IRV VIQNLQJ RU VRXUFLQJ LV 7% ™

,I DQ RXISXI'VIIQDILV VIQNLQJ  WKH H[WHUQDI HTXLSPHQW PXWI SUIRYIGHD 9~ &IR 97 & SXWl XS
YRUIDJH RQ WKH RXISXII SLQ DQG IKH FRQIURIHU SXWV IKLV SLQ IR JURXQG ZKHQ IKH VL.IQDI LV DVVHUIHG DV
IUXH 7KLV FRQILIXUDILRQ LV FRPSDILEIH ZUIK VRXUFIQJ 313 GHYLFHY

=24y ClUsTONER
I
é--

CONTROLLER = 3,9k 025w

EHgital ottt ) o ™ -
T T
I |
]__GNEI

,I DQ RXWSXI'VIIQDILV VRXUFLQJ  WKH H[WIHUQDI HTXLSPHQW PXVI SXI GRZQ IKH RXISXW SLQ IR JURXQG DQG
IKH FRQIURIHU SXIV IKLV SIQIR 9 ® & ZKHQ IKH VLIQD0 LV DVVHUIHG DV WUXH 7KLV FRQILIXUDILRQ LV
FRPSDILEH ZIIK




+DUGZDUH 5HIHUHQFH *XLGDQFH &RQIVRWHWV

&RQWRWHU &RQQHFIRUV 3DUI IXPEHU SHY $
CONTROLLPS

» 14V

| CUSTOMER
I-F"

Bl
o TR
el SESUY

NOTE: $V VKISSHG IURP IIKH IDFIRU\ Dl RXIISXIV DUH QRUP DO\ FRQILIXUHG DV VIQNLQJ

7KH SLQ RXWIRUWKH = LJWD0 2XISXI &RQQHFIRU DQG IKH FRWHVSRQGLQJ *3/ VLIQDI QXPEHUV DUH
GHVFULEHG LQ 7DEMH
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+DUGZDUH 5HIHUHQFH

*XLGDQFH &RQIVRWHWV

&RQWRWHU &RQQHFIRUV 3DUI IXPEHU SHY $
3LQ l " HVFULSILRQ

(QFRGHU %
*1-
(QFRGHU =
(QFRGHU =
*1 -

8VHU 3XJ . .

20U 1R -673+"5 96 )RUIKIV SIXJ XVH -67 63+ 73  slov
(VKHUQHW ,QWHUIDFH
7KH FRQIURNHU LQFIXGHY DQ (IKHUQHI VZUIFK IKDI LPSIHPHQIV IZR OELI (IKHUQHH SRUIV 7KLV

FDSDELWN ZDV GHVLIQHG IR SHUPLIIKH FRQIURIWHU IR EH LQIHUIDFHG R GHYLFHV VXFK DV RIKHU
3UHFLVH)(HL FRQIURWHW UHPRIH , 2 XQUV DQG (IKHUQHI FDPHUDV 7KH (IIKHUQHH VZLUIFK DXIRP DILFDI\
GHIHFIV IKH VHQVH RI HDFK FRQQHFILRQ VR HUIKHU VIUDLIKI IKURXJK RU FURVV RYHU FDEIHV FDQ EH XVHG
IR FRQQHF IKH FRQIURNHU IR DQ\ RIKHU (IKHUQHI GHYLFH

YLIXUH

(IKHUQHII 3RUIV DQG &DEH

(WKHU (IKHUQHI SR FDQ EH XVHG IR LQIHUIDFH IR IKH *XL.GDQFH FRQIURNHU 1 IKH ZR SRUIV DUH
FRQQHFIHG iR HIHUQDO HTXLSPHQI KDV DUH FRP PXQLFDILQJ ZLIK HDFK RIKHU EXI QRIINIKH FRQIURIHU WKH
VZUIFK DXIRPDILFDO\ URXIHV IKH WUDIILF EHIZHHQ WKH IZR SRUIV DQG GRHV QRI VHQG




%URRNV $XWIRPDILRQ +DUGZDUH S5HIHUHQFH
3DUI IXPEHU 5HY $ &RQIURWHU &RQQHFIRUY

ORIRU ,QVHUIDFHV

*X.GDQFH FRQIURNHUY DUH HTXLSSHG ZLIK RU  PRIRUGULYHV 7KH PRIRULQIHUIDFH IRV HDFK
GULYH LV SURYLGHG LQ DVIQJIH  SIQ $O3 FRQQHFIRU IKDW PDIHV ZLIK D $0O3 SIXJ

&

i / II
\ L
|Pln1 | | Piﬁ’z| PinG

ILIXUH 6L[ SlQ $03 FRQQHFIRU DQG $03 30XJ

H

$V D ZIUQJ FRQYHQIHQFH HDFK RIIKH PRIRU FRQQHFIRUV LQFIXGHV EUDNH FRQIUR) VLIQDV IRU HQHUJL]LQJ

UHIHDVIQJ D EUDNH ,QVHUQDIN DX RIIKHVH EUDNH VL.IQDIV DUH FRQIVRNHG EN\ WKH VDPH (RJLF VR DI
EUDNHV DUH UHHDVHG IRJIHIKHU UDIKHU WKDQ RQ DQ LQGLYLGXDI EDVLV 1 LQGLYLGXD) EUDNH FRQIUR( LV
UHTXWHG IKH JHQHUD) SXUSRVH GLILID) RXISXI ILQHV FDQ EH FRQILIXUHG IRUIKLY IXQFILRQ 7KH VAVIHP
DIVR LQFOXGHV D LQSXIl IRU PDQXDWUN UHIHDVLQJ IKH EUDNHV  VHH IKH %UDNH SHIHDVH &RQQHFIRU

NOTE: 5HYIHZ IKH ,QVIDUDILRQ VHFILRQ RIIKLY PDQXD0 IRV UHFRP PHQGDILRQV RQ EHVI
SUDFILFHV IRV ZWLQJ PRIRWY

JRIRZLQJ IKH LQVIUXFILRQV ZLi) VLIQLILFDQINN UHGXFH IIKH IINHILKRRG RIIKH PRIRVY JHQHUDILQJ
XQGHVWDENH HIHFIULFDI QRLVH  7KH SLQ RXW IRV IKH ORIRU &RQQHFIRU LV GHVFULEHG LQ 7DEH

3LQ " HVFUSILRQ

%UDNH SRZHURXISXIl 9" & PD[LPXP FXWHQI $ IRID) RU DI EUDNHV

ORIRU SKDVH 9

ORIRU SKDVH =

%UDNH SRZHU UHIXUQ 6HINIR JURXQG IR HQHUJLJH UHIHDVH EUDNHV RIKHUZIVH 9= &

ORIRU IUDPIRU




+DUGZDUH SHIHUHQFH *XLGDQFH &RQWRNOHUV
&RQWRWHU &RQQHFIRUV 3DUI AXPEHU 5HY $

ORIRU 3RZHU ,QSXI &RQQHFIRU

7KH SRZHU IR GULYH IIKH PRIRUW PXVIl EH VXSSIHG VHSDUDIHI\ IURP WKH (RJLF SRZHU 7KH IRJLF SRZHU
PXWEH 97& DQG PXVIEH FRQILQXRXVI\ RQ ZKLH KH FRQIURINHU LV RSHUDILRQD! 7KH PRIRU SRZHU
FDQUDQJHIIRP 9% &IR 9% & DQG LV IXUQHG RQ DQG RII ZKHQHYHU IKH URERI LV HQDEIHG RU
GLVDEIHG

7KH SRZHUIIR GULYH IIKH PRIRUV DQG DQ\ UHTXWHG EDIHU\ EDFNXS SRZHU QHHGHG IRU DEVRIXIH
HQFRGHUWV LV VXSSILHG YLD IKH ORIRU 3RZHU ,QSXIl &RQQHFIRU 7KLV FRQQHFIRULY DQ  SIQ $03
IKDIl PDIHV ZUIK D $03 SIXJ

JLIXUH (LIKI SLQ $03 &RQQHFIRU DQG $03 30XJ

$V D FRQYHQIHQFH KLV FRQQHFIRU LQFIXGHV  (QDEMH DPSILILHU VLIQDOV KDl SHUPLIIKH PRIRU SRZHU
VXSSI\ IR EH (HIFRQ FRQILQXRXVIN  7KHVH VLIQDIV FDQ GLVDE(H IKH SRZHU DPSILILHUV DQG LQIHUQDIN\ FXii
RII SRZHUWR IKH PRIRVY 7KLV LV FRQYHQLHQIIR SRZHU ERIK IKH IRJLF DQG IKH PRIRW IURP IKH VDPH

9" & SRZHU VXSSI\ DQG IIKH VXSSI\ LV DEIH IR DEVRUE IKH HQHUJ\ SXPS XS ZKHQ IKH URERI LV
GHFHIHUDILQJ

7R HQDE(H WKH PRIRU DPSILILHUV 1IKH IRIRZLQJ VLIQDIV SLQV PXW EH FRQQHFIHG

6HH IKH &RQQHFILQJ 3RZHU DQG (QDENQJ ORIRU 3RZHU VHFILRQ RI KLY PDQXDI IRU JHQHUD! LQIRUPDILRQ
FRQFHUQLQJ HQDENLQJ PRIRU SRZHV

DHTXWHJ m



%URRNV $XIRPDILRQ +DUGZDUH




+DUGZDUH 5HIHUHQFH *XLGDQFH &RQIVRWHWV
&RQIURWHU &RQQHFIRUYV 3DUI IXPEHU 5HY $

ﬂmmﬁmm@ﬁn@lﬁ@ﬁ@w&ﬁmm&@ws EXIRQ LV QR LQIHUIDFHG iR 1KLY FRQQHFIRU KH IRIRZLQJ SIQV RQ IKH IURQI SDQH) FRQQHFIRU PXVI EH IXPSHUHG LQ RUGHU IRU IKH FRQIURIHU IR RSHUDIH SURSHUN ~ 7KH

7KH SLQ RXW IRUWKH SHPRIH )URQI 3DQHI &RQQHFIRU LV GHVFULEHG LQ 7DEH

" HVFULSWILRQ

(6723B/ 1 QR IURQI SDQHIRU ( 6IRS QRI
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%URRNV $XWIRPDILRQ +DUGZDUH S5HIHUHQFH
3DUN LXPEHU 5HY $ &RQIWRWHU &RQQHFIRUV

56
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$XIR ODQXDI &RQQHFIRU

7KH 56 $XIR ODQXDI FRQQHFIRU LV D P XL IXQFILRQ LQIHUIDFH WKDW SURYLGHV ERIK DQ 56 VHULDO
SRUIDQG $XIR ODQXDI VLIQDIV KD DUH SDUI RIIKH VDIHIN VAVIHP IRU D PXUILSIH FRQIURNHU QHIZRUN
7KHVH VLIQDIV DUH SURYIGHGRQDVIQJIH  SIQ-676 % 3+766 /) 61 FRQQHFIRU KDY PDIHY
ZIKD-673+"5 96 SIXJ

Fin 1

Firn 10 Fin2

ILIXUH 7HQ SIQ-676 % 3+"66 /) 61 &RQQHFIRUDQG -67 3+"5 96 30XJ

7KH 56 SRUILVIKH SULPDU\ VHULDI FRQVRIH SRUI DQG FDQ DOVR EH DFFHVVHG E\ *3/ SURFHGXUHV DV
GHYLFH GHY FRP

7KH $XIR ODQXDI VLIQDIV DUH QRUPDN\ FRQQHFIHG IR DQ $XIR ODQXDI NH\ VZUIFK RQ IKH IURQH SDQHI
IRUWKH PDVIHU FRQIURNHU LQ D IXW\ FRPSILDQN &DIHIRUI\  &$7  6DIHIN VAVIHP IRU (DUJH URERIV
6lQFH PRW DSSILFDILRQV RI IKH *XLGDQFH DUH (LPUIHG IR IRZ SRZHU PHFKDQLVPV KLV (HYHO RI
VDIHIN LV QR UHTXWHG DQG IXPSHUWV VKRXIG EH LQVIDNHG RQ IKH IRNRZLQJ SLQV IR SHUPLIKH FRQIURIHU IR
RSHUDIH WKH FRQIURNHU LV VKLSSHG ZLUIK IKHVH IXP SHUV LQWIDWHG

7KH SIQ RXVIRVIKH 56 $XIR ODQXDI &RQQHFIRU LV GHVFULEHG LQ 7DEIH

7DEH O R P

l "HVFUSILRQ

$XIR ODQXD) 1 QR $XIR ODQXDIVZUFK FRQQHFIIR SIQ  ,QSXIVLIQDI 9" & IKDILV KLIKIR
LQGLFDIH KDl IKH VAVIHP LV EHLQJ RSHUDIHG LQ D IXW\ DXIRPDILF PRGH RUIRZ RURSHQ IRU PDQXD0
RSHUDILRQ 7KLV LV QRUPDUN FRQIVRNHG E\ D NH\ VZUIFK RQ IKH SHPRIH )URQI 3DQH) RI IKH PDVIIHU
FRQIVRIWHU = XULQJ ODQXDI ORGH RQI\ -RJ PRGH PRILRQV DUH SHUPLIIHG DQG IIKH VHUYRV UHVIULFIl IKH D[HV
IR VSHFLD) ODQXD0 PRGH PD[WRUTXH  DQG ODQXD) PRGH VSHHG (LPLIV IR HQVXUH IKDW KH VAVIHP FDQ
EH VDIH\ PDQXDW\ RSHUDIHG = KHQ IIKLV VLIQDI FKDQJHV IURP $XIR IR ODQXD) PRIRU SRZHU LV
DXIRPDILFDI\ IXUQHG RII DQG PXVI EH UH HQDEHG IR PRYH IIKH URERI 7KH $XIR ODQXD0 VLIQDI LV GDLV\
FKDLQHG IR Dl) FRQIURIWHUV LQ IKH VHUYR QHIZRUN

THW $XIR ODQXDI  2XISXI VLIQDIWKDH ZKHQ (RZ IRUFHV IKH $XIR ODQXDI  VLIQDI IR ODQXDI PRGH
7KH 6\VIHP 6RIWZDUH IRJJIHV WKLV VLIQD) IRZ DI VIDUIXS IR YHULI\ IKDI IKH $XIR ODQXDI LQSXIV DUH SURSHUN\
ZRUNLQJ 7KLV VLIQDILV QRUPDI\ KHIG KK 97 &




+DUGZDUH SHIHUHQFH *XLGDQFH &RQIVRWHWV
&ROQWRWHU &RQQHFIRUV 3D LXPEHU 5HY $

310 l " HVFULSILRQ

$XIR ODQXD) I QR $XIR ODQXDIVZUFK FRQQHFIIRSIQ  SHGXQGDQH $XIR ODQXD)LQSXIH VLIQDI

7HVI $XIR ODQXDI  SHGXQGDQI $XIR ODQXDI IHV VL.IQDD

$XIR ODQXDI GDLV\ FKDLQ 7KLV SIQLVIHG IR SIQ  DQG LV SURYLGHG IR DURZ IKH $XIR ODQXD)  VLIQDIIR
EH HDVLI\ GDLV\ FKDLQHG IR KH QH [l FRQIURIHU LQ IKH VHUYR QHIZRUN

$XIR ODQXD0  GDLV\ FKDLQ 7KLV SIQ LVIHG IR SIQ  DQG LV SURYLGHG IR DORZ lIKH $XIR ODQXDI  VLIQDI R
EH HDVL\ GDLV\ FKDLQHG IR #KH QH [l FRQIURIHU LQ ¥KH VHUYR QHIZRUN

75" FRQIRNHU IUDQVPLI GDID
*1 =

5;" FRQWRNHU UHFHLYH GDID

*1-
8VHU
::330[>)(UJW -673+"5 96 )RUIKLVSIXJ XVH-67 63+~ 73 SV
1R
56 ORIRU 3RZHU (QDEMH 2SIRQD

5048,5(6,2 "$8*+7(5 %2%$5" 7KLV RSILRQD) PXIiL IXQFILRQ LQIHUIDFH SURYLGHV D JHQHUD!
SXUSRVH 56 VHULDI SRUIDQG UHGXQGDQI RXWSXII VLIQDIV KD FDQ FRQIURD IXUQLQJI RQ DQG RII IKH
H[IHUQD) PRIRU SRZHU VXSSI\  7KHVH VLJQDIV DUH SURYIGHGRQDVIQJIH ~ SIQ-676 % 3+766 /)
61 FRQQHFIRUIKDI PDIHV ZIIKD -67 3+*5 96 SIXJ

Fin 1

-

Fin 10 Fin2

JLIXUH 7HQ SIQ-676 % 3+"66 /) 61 &RQQHFIRUDQG -67 3+°5 96 30XJ

7KH PRIRU SRZHU HQDE(H VLIQDIV DUH FRQILIXUHG DV D UHGXQGDQW SDW RI VIQNLQJ VIIQDIV  7KHVH
VKRXIG EH ZWHG iR D SDL RI UHID\V WKDIl DUH FRQQHFIHG LQ VHULHV IR HQDEMH DQG GLVDE( IKH PRIRU
SRZHUVXSSI\ 1RUPDIN IR 9% &LV DSSIHG IR KLV FRQIUR) FLUFXW 7KH HIHUQD) PRIRY SRZHU
VXSSO VKRXIG EH IIXUQHG RQ ZKHQ IKH FRQIURIHU V (RJILF VZUIFKHV IKH SRZHU HQDE(H VLIQDIV IR
JURXQG 7KHVH VLIQDV DUH DXIRPDILFDIN\ RSHQHG ZKHQ DQ ( 6YRS RU RIKHU FRQGLILRQ RFFXUV IKD

&RS\ULIKI %URRNV $XIRPDILRQ



+DUGZDUH SHIHUHQFH
&RQIURNHU &RQQHFIRUY

%URRNV $XIRPDILRQ
3DUI IXPEHU 5HY $

UHTXLUHV KDY IKH DPSILILHUV EH VKXIGRZQ 6HH IKH &RQQHFILQJ 3RZHU DQG (QDEILQJ ORIRU 3RZHV
VHFILRQ RI KLV PDQXD) IRU JHQHUD! LQIRUPDILRQ FRQFHUQLQJ HQDENLQJ PRIRU SRZHU

7KH SLQ RXV IRVIKH 56 ORIRU 3RZHU (QDEIH &RQQHFIRU LV GHVFULEHG LQ 7DEH

3Q " HVFULSWILRQ

ORIRU SRZHUHQDEIH 6ZUIFKHG IR JURXQG ZKHQ SRZHU LV EHLQJ HQDEIHG &DSDE(H RIVIQNIQJ  $




+DUGZDUH




%URRNV $XIRPDILRQ +DUGZDUH S5HIHUHQFH

3DUN LXPEHU 5HY $ 3URFHVVRU %RDUG O,"6 -XPSHW
7DEMH 3LQ "HVFULSWLRQV
3LQ l " HVFULSILRQ
9" & LQSXIl
1
8VHU30XJ 3D $03 8VHDQ $03 KDQG IIRRI DQG $0O3 VRENHIV IRV ZLULQJ IR KH
1R SIXJ

3URFHVVRU %RDUG O,"6 -XPSHWV

7KH KLIK SHUIRUPDQFH SURFHVVRUERDUG O,*6 KDV D QXPEHU RI KDUGZDUH IXPSHUV IKDH GHIHUPLQH
IKH FRQILIXUDILRQ RI VRPH EDVLF VAVIHP KDUGZDUH DQG VRINZDUH IXQFILRQV ™ HSHQGLQJ XSRQ IKH
IXPSHUINSH IKHUH PD\ EHZR KUHH RUILYH SRVIV 3RVIV DUH ILHG VKRUIHG IRJIHIKHU XVIQJ EIDFN
IXPSHU SIXJV 7KH ILYH ZLGH IXPSHU SRVIV IRU FRQILIXULQJ IKH GLILID) RXISXI VLIQDIV DUH VKRZQLQ
HLIXUH

JLIXUH -XPSHU 3RVIV

7KH (RFDILRQV RI HDFK RIIKH VHIV RINXPSHW RI LQIHUHVI DUH LIXVIUDIHG LQ )LIXUH DQG DUH
LGHQILILHG E\ VIHQFLOHG IDEHIV RQ KH VXUIDFH RI/KH O, "6 ERDUG

&RS\ULIKIl %URRNV $XIRPDILRQ



+DUGZDUH 5HIHUHQFH *XLGDQFH




+DUGZDUH SHIHUHQFH

HUV GHIHUPLQH LI DX IRXU RI IKH 6GIDQGDUG **HQHUD) 3XUSRVH ™ LJLIDD
VIQNLQJ RU VRXUFLQJ  7KHUH LV IXVIFRQH VHII RI IKUHH SRVIV DQG
IKH EHKDYLRU RI D) IRXULQSXIV 3LQ LV IR YKH ULJKI PRV SRWW
Vil $V VKISSHG IIRP IIKH IDFIRU\ IIKH LQSXIV DUH VHIIR

3XUSRVH " LJLIDO
RI'IRXUURZV RI

)RU BLQNIQJ
- 72-

R
BRXUFLQJ
- 72 -

YRU BLQNIQJ
- 72-
- 72-
YRU

6RXUFLQJ
- 72-







%URRNV $XWIRPDILRQ
3DUI IXPEHU 5HY $

+DUGZDUH S5HIHUHQFH
/RZ 9RIDJIH 3RZHU 6XSSIN\

7DEH

,QSXI YRUDJIH
,QSXI THTXHQF\
2XISXI YRIDIH

2XISXI SRZHU
2SHUDHQJ IHP SHUDIXUH
6IRUDJIH IHP SHUDIXUH

" [PHQVIRQV

3UHFLVH)(H[ 3DUi LXPEHU

OHDQ -HW3 1 336

*HQHUD0 6SHFLILFDILRQ

6SHFLILFDILRQV

5DQJH

9%&
+]
9% &
ZDiv
GHI &

GHJ &

36 (3

&RS\ULIKIl %URRNV $XIRPDILRQ



7KLUG 3DUIN (TXLSPHQl *XLGDQFH &RQIVRWHWV
7KWG 3DUN (TXLSPHQW 3DUI IXPEHU 5HY $

7KLUG 3DUN (TXLSPHQU

7KLUG 3DUIN\ (TXLSPHQU

7KLV VHFILRQ FRQIDLQV LQVIUXFILRQV RQ




%URRNV $XIRPDILRQ 7KLG 3DUN (TXLSPHQN
3DUl




7KWG 3DUN (TXLSPHQU *XLGDQFH &RQIVRWHWV
7DPDJDZD 6HULDD




%URRNV $XIRPDILRQ 7KLG 3DUN (TXLSPHQN
3DUI IXPEHU 5HY $ <DVNDZD 6LIPD ,, 6HULD0 $EVRIXIH (QFRGHU

([WHUQDO %DIWHU\ 6 SHFLILFDILRQ

$IDUP ILIIHU YRIIDIH 9

&XUWHQ!I IRV HDFK HQFRGHU X$

<DVNDZD 6LJIPD ,, 6HULDI $EVRIXIH (QFRGHU

7KLY




7KWG 3DUN (TXLSPHQU *XLGDQFH &RQIURWOHUV
<DVNDZD 6LIPD ,, 6HULD) $EVROXIH

(QFRGHU 3DUI IXPEHU 5HY $
ORIRU &RQQHFIIRU 3LQ = lUH &RIRU 6LJQD0 1DPH _
%/8( z
*S((A<(/2: >

5C %5% - (




%URRNV $XIRPDILRQ $SSHQGLFHV
3DUI IXPEHU 5HY $

$SSHQGLFHV

&RS\ULIKIl






%URRNV $XWIRPDILRQ $SSHQGLFHV
3DUI IXPEHU 5HY $ $SSHQGLL $ 3URGXFI 6SHFLILFDILRQV

*HQHUD
5DQJH HDWXUHV
6SHFLILFDILRQ Q )
*HOHIDI ;éR SRUWOESV (IKHUQHY SRUIV
&RPPXQIFDIRQY 2SIRQD)  UHPRIH 1URQH SDQHI LQIHUIDFH ZUIK VHFRQG 56~ SRUI
JHQHUD) SXUSRVH RSILFDI LVRIDIHG LQSXIV FRQILIXUDEIH DV VIQNIQJ RU VRXUFLQJ VLIQDIV
JUDQVILRQ IR D KLJK RUIRZLQ XVHF  DGGUILRQDI LQSXIV RSILRQDIN DYDUDEMH IRU D IRIDIRI
=D, QSXI 9"&IR 9”& IRUIRIF KLIK LI VIQNLQJ
&KDQQHIV 9" & VXSSIHG IRV IRJLF KLIK LI VRXUFIQJ
$GGLILRQD)UHPRIH , 2 DYDUDEIH YLD 3UHFLVH)H[ 5,2 PRGXIHV UG SDUN O2 " %86 7&3
GHYLFHV RU UG SDUIN (IKHULHI ,3 GHYLFHV
JHQHUD) SXUSRVH RSILFDI LVRIDIHG RXISXIV LQGLYLGXDIN FRQILIXUDECH DV VIQNIQJ RU
VRXUFIQJ VLJQDIVIXUQRQLQ XVHFDQGIXUQRII ZUWKLQ ~ XVHF  DGGLILRQD) RXISXIV
RSILRQDY\ DYDUDEI IR D IRIDI RI
= LJWD0 2XHISXI 9" & PD[LPXP SX0) XS LI VIQNIQJ
&KDQQHIV 9" & VXSSIHG LI VRXUFLQJ
P$ PD[LPXP SHU FKDQQH!
$GGLILRQDI UHPRIH , 2 DYDUDEIH YLD 3UHFLVH)(H[ 5,2 PRGXIHV UG SDUN\ O2 = %86 7&3
GHYLFHV RU UG SDUN\ (IKHUZLHI ,3 GHYLFHV
*HQHUDO
_ PP [ PP/[ PP+
228 Sk PP - [ PP/[ PP+ NJ LQFIXGLQJ PRXQIQJ EUDFNHI
R 9%& SRZHU UHTXLUHG IRV IRJLF DQG , 2
- $ PLOIPXP
$ UHFRPPHQGHG IRUINSLFDI XVH RI GLIIDI, 2

&RS\ULIKIl %URRNV $XIRPDILRQ



$SSHQGLFHV *XLGDQFH &RQIVRWHWV
$SSHQGL[ $ 3URGXFIl 6SHFLILFDILRQV 3DUI IXPEHU 5HY $

7KH *X.GDQFH &RQIURIHUV PXVIl EH LQVIDIHG LQ D FIHDQ QRQ FRQGHQVLQJ HQYWRQPHQI ZLIK IKH
IRIRZLQJ VSHFLILFDILRQV




%URRNV $XWIRPDILRQ $SSHQGLFHV
3DUN LXPEHU 5HY $ $SSHQGLL % HUHTXHQION $VNHG 4XHVILRQV

$SSHQGLL % IUHTXHOQUON $VNHG AXHVILRQV

7KLV VHFILRQ FRQIDLQV D FRPSUDILRQ RI IUHTXHQIN\ DVNHG TXHVILRQV UHIDIHG IR IKH IDPL\ RI *X.GDQFH
&RQIRNHW

+RZ GR \RX FRQQHF! D URERI SRZHU HQDE(H EXIlIRQ"*

+RZ GR \RX UHHDVH IIKH PRIRUVEUDNHVIQ D RU D[LVVAVIHP™

= K\ VKRXIG JUSSHWV EH ZIUHG IR UHIHDVH ZKHQ GLIWD) VLJQDIV DUH 21.**

+RZ GR \RX FRQQHFI D URERI SRZHU HQDE(IH EXINRQ""

7R FRQQHF D PRPHQIDU\ FRQIDFI EXIIRQ YR HQDEMH
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