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| TIDE®RHFRQWHQWYV

,QWURGXFWLRQ
$VVHPEO\ VFKHPH
JQWHQGHG XVH
6DIHW\ QRWHYV
3HUIRUPDQFH IHDWXUHYV
6FRSH RI VXSSO\
,PSRUWDQW UHJXODWLRQV
6HUYLFHWLPHU
'"HFODUDWLRQ RI &RQIRUPLW\
7THFKQLFDO GDWD
6+(9 RSHQLQJ
1RWHV RQ GULYHV
ORXQWLQJ 30DVWLF KRXVLQJ
2YHUYLHZ 30DVWLF KRXVLQJ
2YHUYLHZ 6KHHW VWHHO KRXVLQJ
9LHZ PRWKHUERDUG
3LFWRJUDP H[SODQDWLRQV
6LJQDOOLQJ UHODLV
7HUPLQDO DVVLJQPHQW
"3 VZLWFK VHWWLQJV
&DEOHV IRU ' + VPRNH DQG KHDW YHQW V\VWHPV
:LULQJ GLDJUDP VDPSOH

9 (PHUJHQF\ VXSSO\

9 3RZHU VXSSO\
3RZHU VXSSO\ XQLW FRQQHFWLRQ WR FRQWURO ERDUG
%DWWHU\ FRQQHFWLRQ WR FRQWURO ERDUG
&RQQHFWLRQ RYHUYLHZ
&RQQHFWLRQ RI VPRNH YHQW EXWWRQV
&RQQHFWLRQ RI ILUH GHWHFWRU
&RQQHFWLRQ RI ILUH DODUP V\VWHP
&RQQHFWLRQ RI PDJQHWLF FODPSV
&RQQHFWLRQ RI DODUP LQWHUORFN
1HWZRUNHG RSHUDWLRQ
1RWHV DQG LQIRUPDWLRQ RQ LQVWDOODWLRQ
BHWWLQJ WKH DGGUHVVHV
&RQQHFWLRQ
2SHUDWLRQ LQ QHWZRUN
,QIRUPDWLRQ IRU VWDUWLQJ
,QVSHFWLRQ
ODLQWHQDQFH
5HSDLU DQG FOHDQLQJ
"LVSRVDO
2SHUDWLRQ 5HOHDVH LQ FDVH RI DODUP
2SHUDWLRQ &ORVLQJ DIWHU DODUP
2SHUDWLRQ 'D\ WR GD\ YHQWLODWLRQ
2SHUDWLHRQNKHU DXWRPDWLF
7\SH SODWH
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|, QWURGXFWLRQ

"+ VHUYDRBMDOSHVUWQHUV ODLQWH @EE@HSDLU
6D1HWQNKEXLO ®RRWQFRPHMRMWKH(YHWEXLOBSEUDRWRUY SR QNRIEEDWX U L
SURGEERYH DOO VDIHW\ UHVXO WVKIDARP HFHA XS S WHRQE K O LDHEO\O DG
$0C VHUYRLEBD O$D/U W R BRHW WD QLGISSU R | H V \PLORL@DACH € D @ K WHMRWWA VW H |
UHIXOWD WDIQHG VSHFIDOMG + (9 EXVIQHWHY LV D@ D\ V RSHWDWRQDO $V VSHFLDOVWG + ( 9
: RUNIF@QRVHM K OHFKDWHRDWUFKHEXVLQHWWKHN VHUYLEED OSD/U W B
PD QX IDFWXUBHHY HBRSS UH K HQ V IWHE H WD O MIRBIGRUXRD L Q W H QWD B NR. QW
VROXWREQYWD QGDWENMDOBEHQWLODWDRQWH G R Q AWHRS FW DFDRIUM B i O O
W IQMIUDOFXWRP HU VXSSRWDQG FROMXRXY W L PWIKAD VKID Y4 O | MDICRHEGD L JIDW LR Q V
T X D LWWAX U D @FSE D VRIW KSHU R MIKIRW
VDOBEYLEBDQ @IS UR MAHFWD JH P HAXND OZMWNKDUD QW HH
W K URW RKQ VW D CFRIP\W L R QL RIGIHIS@IQG ) RUDD' + 6+(9 WWWPV ZKIEK KDYH EHHQ
VHYIEH 7KH KL KHVWQDWRQDODQG IOMEODMRCDO L Q VW B\DOH & H U YOLG @D OS-D/U VD@IBU H
T X D @/MND\Q GODAMEW U HRQULHE BOL O O H AHIXOW VHWYIEHG \RX Z 1@ UHFHYH H[ WQGHG
ZDUUD/GWY LIPHNR XORFDHOVHU YR B B
,QVWDODO@BEHRIDWLRQ V D 0SDWU VDE RW WL V
7KHFRPSUHKHQNWYRUN VHUYDPRK
VD OSIVUW DB WRXG LV S RWEDLOR | HV V L RKGDZOEH D U E\
LQVWRX®OVWEBERPPLVVMRQSDUWQHM WH QAZRIN Rl RXU RZQ VXEVIGDUHV DQG
VAV W ¥PD U D QWVKIDHW S U R G XORMAY V W D ® DFHIGX \BIDYHN @OV HHSUHV BB W BOG\C
H[FOXVEYWQD LIDME[ S H U L HIQ MHABHUR'Y RMUKZHR U O G
FRP SIDQFH Z W WH WMFKQFDOJXIGHIRHY DQG $UWRXORRNRIRX@WRFBOSDUWQHU"
VSHFLILF BMWULRRKID®DG RYGIW U D LIRIUEBL P SYOLRXMH E VLW H
XVHUMQFOXGHG ZZZ GK SDURMRFHU

[$VVHPB/GFKHPH |

QHQWLODWLRQ EXWWRQ 5RRP WHPSHUDWXUH F
\ T .
/a‘ :LQG UDLQ VHQVRU [ﬂ/H‘ |||//’<
| )

LQGRZ G LYHV

E6+(9 RSH

* RXS

/ceH

(IWHUQDO FRQW . | J
<f$
S

6+(9 FRQWURO SDQHO

| DH= (QJOLVK &36 3




[ $51,1* | [, QWHQOMHG

5HDG DOO VDIHW\ ZDUQLQJV LQVWUXFWSER QN URDIAHNVEH{Y ERQW UR O
DQG VSHFLILFDWLRQV SURYLGHG Z12W K BKKRXN B URTSCFAVEDWLRQV IRU
YDLOXUH WR IROORZ DOO LQVWUXFWKR Q& LALIWWIHEGE WHERE (FOM /Y. R Q V
UHVXOW LQ HOHFWULF VKRFN |LUHGLYG KOW YHi KIRRK V RRMHK D\QG FRPE
6DYH DOO ZDUQLQJV DQG LQVWUXFWRRIQ\RIRUUIKW@WRUGHU WR VDYH

UHIHUHQFH SURWHFW UHDO YDOXH
2Q0\ IRU LQVLGH PRXQWLQJ
|6DIHVRWHV | [SBHUIRUPDHQIFWM XUHV |

2SHUDWRQWD JH5 & OLFURSURFHVVRU EDVHG FRQWURC
5L VRIL QMXILRR O HFWRFFN

0DLOQ VXE IXQFWLRQ 1HWZRUNLQJ
&RQQHFWLRQ KDV WR EH FDUULHG R© O3 o HRFY
DXWKRULJHG HOHFWULFDO VSHFLD@Y

%HIRUH ZRUNLQJ RQ WKH DWWDFKE WKH PbLaV

YROWDJH DQG WKH HPHUJHQF\ SR SSQH & PO,

EDWWHULHY PXVW EH GLVFRQQH&N‘H‘IR’LR/\YV&%Q\A&RQ%N/ IR@&DLO\ YH
VHFXUHG DJDLQVW XQLQWHQWLRQDO UHVWDUWLQJ™ :KHQ

ZRUNLQJ RQ WKH FRQWURO SDQJph@ | WHW\ZRUN DUHD PXVW

EH VHFXUHG DJDLQVW XQDXWKRGlgV4I G DFFHYV opMh/PXVW

EH HQVXUHG WKDW XQDXWKRULY¥G3SHUVRQY, GRpYR W

RSHQ WKH FRQWURO SDQHO

2QRLQVEBMQWLQJ &36 3

-XXWKQFKD RIHGL Q3O UWV £36 3

,QFOXGLQJ PRGXOH VORW DQG RSW!
FRQWURO SDQHOV

2SWIZR@NT XLUBIPHRWER) | |[6FRSRHVXSSO\
2XWSXW WR ILUH FRQGLWLRQ R SRIRQURION EKDWHHTKLUHPHQW V
6HFWLRQ %DWWHU\ FDEOH VHW

2XWSXW WR VIVWHPYV RWKHU WK DD BMKHH MPIRQIGIVDIXG BRYBW3* ZLWK
HIKDXVW V\VWHP RSWLRQ ZLWK UHJIX L3¥ RFAHDPW V

BHFWLRQ &DEOH HQWU\ JODQG
%ORFNDGH RSWLRQ ZLWK UHTXLUHPHQWMUBHBDWORRRGXOH (0
2SWLRQ HUPLQDWLRQ UHVLVWRU

'"HWHFWLRQ RI FRLQFLGHQFH &OBRXVLQRSWMHPEOWESEDFN
UHTXLUHPHQWY 6HFWLRQ

6LJQDO RI HDUWKLQJ IDXOWYV =
UHTXLUHPHQWY BHFWLRQ WUW‘L&HWLPHU
2XWSXW RI WKH HUURU FRQGLWERQ REWLR B N hoborn RI WKH
UHTXLUHPHQWY GHFWLRQ LQGLFDWHG E\ WKH FRQWURO SDQH
PRQWKYV

7KH \HOORZ /(' LQ WKH VPRNH YHQW
| 'HFODUER\/!&[RRZ)RUPLV\*\ IODVKLQJ

: DOIXQFWLRQ RI WKH VPRNH YHQW
: HGHFOD@GRMURPJHHVSR.QW‘LEWW&@/SGLFDWHG E\ WKH H[WLQFWLRQ RI
SIRGAWCHVFUEHG XQGHUS7THFKQIFDO' DB IV 19, S o i Y HO W EXWWR Q

FRQIRWRMM ROORZHIXIODWLRQV

$IWHU WKH PDLQWHQDQFH WLPH LV

(8 (8 (8 WR PRQWKV WKH YHQWLODWLRQ
6, 6, 6, EH LQWHUUXSWHG GHSHQGLQJ RQ W
HEKO LEDW VHUYLFH WLPHU
"+ OHFKDW®R'QLF $PPHUVEHN $WWHQWLRQ 5HVHW RI WKH VHUYLF
. FDUULHG RXW E\ D VSHFLDOZRKRV FRF
s WQIIHOGHADLAFKPHHY KDV EHHQ DXWKRULJHG E\ WKH DSSC

PDQXIDFWXUHU

\ &36 3 (QJOLVK D-H= |




| THF K Q LGDW D

OHU [HN$HIRU &36 3 % &36 3 %
/PRNH H[KDXVW IURP [ 9 $KwbwwHUV | [ 9 $K %DWWHU
WR "3RZHU VXSSO\ 9%& +] 9%& +]
XVWLRQ JDVHV L 08 08
KXPD Qs BiHEY SRY® u 9% 9%

6WDQGE\ RSHUDWLQJ : :

2XWSXW YROWDJH 9 '&

5LSSOH 9IVVv

/IRDG RQ H[WHUQDO RXWSX
) SDQHb 1RW VXSSOLHG ZLWK HPHUJHQ P$ P$
Rl X$ WYRSSOLHG ZLWK HPHUJHQF\ SRZ P$ P$

T$Y DJH FRQUXPSWLRQ RY,| P$ P$

$ODUMQWLODWLRQ

2XWSXW FXUUHQW $ $

ORGH RI RSHUDWLRQ 6KRUW WLPH GXW 6KRUW WLPH GXW
QWLOBWORRELOLW\ FODVV DFF |5H '3

1XPEHU RI OLQHV JURXS
JLUH GHWHFWRUV SHU OLQPD[ SFV
6+(9 EXWWRQV SHU OLQH |PDJ[ SFV

/LQH YROWDJH 9 '&

7ZHPSHUDWXUH UDQJH f&

,QJUHVV SURWHFWLRQ .3 9G6 ,3

3URWHFWLRQ FODVV ., ZLWK IXQFWLRQDO JURXQG
RQ WRRH)YHRUN XS WR

ODWHULDO 30DVWLF $%6

&RORXU /LIKW JUH\ 5%/

"LPHQVLRQV :[+[' [ [ PP

.l WKH FRQWURO SDQHO LV ORDGW® HDERDMW URV SRE HQ DIR I$R 2 QW

"+ +LJKVSHHG +6 GULYHV ZLOO EH VXSSRUWHG

3* ORFN%@& WZRUN PRGH XS WR ILUH GHWHFWRUV DQG 6+(9 EXWW
, H WKDQ FDEOH LV LQVHUWHG L QSWRRW K H \WDE® & BIRSWUW RO,

|, PSRUWBQWODWLRQV |[1RWR@WULYHV

2 EV H UWYHIJ X O DMR IGROQQWJ BV Q VQUWHPM JK VSHHG IXQFWLRQ +6
9'( JXLGHORGIOWHFWUYAHPGHE $00 ' + GULYHV ZLWK 6+(9 KLIK V
9'( "1 IRVPRNHQ&HDWXSSRUWHG ,Q GDLO\ YHQWLODMW
Y H /AW W HIP A J X O DRAY MRIR ADOH EULGH®WEOH QRLVH UHGXFWLRQ LV I
V\V W HPQBL D8] RER Q Q H MMRDR @ X S SO\ UHGXFHG GULYH VSHHG ,Q FDVH
D DIWHU DERXW FD WR UXQ ZLWK D YHU\ KLJK VSHHG WR
SRVLWLRQ GHILQHG ZLWKLQ  VH
6+(9 UHWULJJHULQJ

EXWWRQ ZLOO VWDUW

KHQ ',3 6FKDOWHU 6 21 *UR>
|6+(9RSHQLQJ 21 *URXS
/| V\VWHPZLTOO EH VWLOO 7KH VPRNH YHQWYVY ZLOO EH WULJ

WKH BUPHRHG /DY B WXHH W R BH X OKLQIGHEBEBOVH HYHU\ PLQXWHV IRU D
DV SRVVLEOH WKURXJK VPRNH D Q@& GOEMDMNV Y HROW WRKSIHQ LVPKIH G U LY H \

H[SLUE! FRY FEI ILUH 6L]H NLQG DQG DIBODQJH BHIQWHRI PHKHN WKLV S

IXQF (J‘i é/ | GHFLVLYH VLJQLI IORX@AML QRIURD QV R B VBLLPLD/GH V

KH S&L‘L ) \(/@ﬁ_l\lH DQG KHDW W@\WWAWDANH PRXQWLQJ LQIRUPI

H UHEYQWY DUH GHIL UM® HQDVY MHLQNOHKFQM R Q IRU XV

UHJXODWLRQV RI WKH UHVSHFWLEHFPR¥GWI\YDULHG SRVVLELOLW

H WLPHRWIFLQIRWPDWLRQYV DUH DOVR OXIDABDIEDIHWKIPGH U

'SDQ\ RA¥AVZD KHXWH GH 7KH VZLWFKRYHU WLPH FDQ EH FI

)LDQFRAKH 6+(9 RSHQLQJ VKRXOG EH FRBDGLOMRWHG ZV WIKEWEKEBED XOW VZL
UHVSRQVLEOH ILUH SURWHFWLRQVRRW KRULWY

| DH= (QIOLVK &36 3 \




ORXQW BQD WRIXFLQJ

,QVWDOO WKH FRQWURO SDQHO LQ DOHFMNM 80 DIFHH SURGV M P R/KIG |
,QVWDOO WKH FRQWURO SDQHO QHDU WKH GULYH ZLWK JRRG D

7KLV W\SH RI LQVWDOODWLRQ LV WR EH
(0 0m,_a

°

 —  —
JRU YDUWLDDQQNDSSUR] PP ORQJ ELW Lv{ ‘l

A UHTXLUHG IRU WKH VFUHZ FRQQHFWLRQ RIVYWK
KRXVLQJ WR WKH ZDOO ‘" PDJ PP

QRW LQFOXGHG
@ 7KLV W\SH RI LQVWDOODWLRQ $ GHRQIQYDOLG IRU WKH

“ PD[ PP
QRW LQFOXGHG
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6HUYLFH VRFEFNHW
JRU SURJUDPPLQJ YDULRXV SDUDP HWH HRQ WL PHKB3Eh Uy L
UXQQLQJ WL WIURLUWHWRQYHUW D W KR<E gVW Z D %ﬁ*va W\%H WDEV WRJIH!
DQG IRU UHVHWWLQJ WKH VHUYLFH
-3 -3 f
-XPSHU IRU YROWDJH LQWHUUXSWL KH JURXS
‘KHQ WKH MXPSHU LV UHPRIYHG WKH JURXS LV VZLWFKHG RI
HJ WR DOORZ PDLQWHQDQFH ZRUN WR EH FDUULHG RXW VDIHO\
'"LVFRQQHFWLQJ WKH EC
JLUH UHFRJQDWLRQ HOHPHQW SOXILTW LO DOO  GLUR
7KH FRQWURO SDQHO KDV DQ LQWHU(< UL QX B H Y D VO\
PRQLWRULQJ WKH LQWHUQDO WHPSHU KH FRQWURO GHYLFH 1
LQWHUQDO WHPSHUDWXUH LV H[FHHG N xvy@zg\oupﬁBD@WW\m@\g'
RI' D ILUH LQ LPPHGLDWH YLFLQLW\ RIWKHJ QWLR & SQORFEy L WKYH H LU
VPRNH DQG KHDW YHQW V\VWHP ZLOO EH-H JHQF\ RSHQHG XQGHU
DODUP FRQGLWLRQV

3LFWRJW[BPDQDWLRQ[6LJQDOUH®@ILV

- 6+(9 DODUP PD[ 9 $ . B
1 rNe

;DRXQOWWURO SDQHO 2 . ]g[liﬂ D—‘ &

@ ‘' + ZLQGRZ GULYH
/% 0DLQV H[LVWLQJ

i iN+i7 i+ i $iCi—iSiCi KiZi -
(_6\WWHP

; - $ODUP QHJL
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|7THUPLOQBOLIJQPHQW

1R \lDPH 'HVFULSWLRQ

/ILQH ;

; ) ( &RQQHFWLRQ IRU FDEOH VKLHOG RI WKH VPRNH
; 5 6PRNH GHWHFWRU WULJJHULQJ PRQLWRULQJ L
; 5HIHUHQFH SRWHQWLDO

; 7 ,QSXW VPRNH YHQW EXWWRQ WULJIJHULQJ PRQ
; 5HIHUHQFH SRWHQWLDO

; . 2XWSXW 6PRNH YHQW EXWWRQ 'LVSOD\ &RQWUR
; $ 2XWSXW VPRNH YHQW EXWWRQ 'LVSOD\ DODUP

; = 6PRNH YHQW EXWWRQ UHVHW OLQH JURXS &/2
; 6 2XWSXW VPRNH YHQW EXWWRQ 'LVSOD\ IDXOW
/LQH HIWHQVLRQ ;

; % )$6 LQSXW 5HIHUHQFH SRWHQWLDO

; % $ODUP LQS¥W IURP ) 9

; 56 ,QSXW DGGLWLRQDO UHVHW

; / 21 RXWSXW PXWXDO DODUP LQWHUORFNLQJ

; SHIHUHQFH SRWHQWLDO *1°'

/LQH ;

; ) ( &RQQHFWLRQ IRU FDEOH VKLHOG RI WKH VPRNH
; 5 6PRNH GHWHFWRU WULJJHULQJ PRQLWRULQJ L
; SHIHUHQFH SRWHQWLDO *1°'

; 7 ,QSXW VPRNH YHQW EXWWRQ WULJIJHULQJ PRQ
; S5HIHUHQFH SRWHQWLDO *1°'

; . 2XWSXW 6PRNH YHQW EXWWRQ 'LVSOD\ &RQWUR
; $ 2XWSXW VPRNH YHQW EXWWRQ 'LVSOD\ DODUP

; = 6PRNH YHQW EXWWRQ UHVHW OLQH JURXS &/2
; 6 2XWSXW VPRNH YHQW EXWWRQ 'LVSOD\ IDXOW
/LQH HIWHQVLRQ ;

; % )$6 LQSXW 5HIHUHQFH SRWHQWLDO

; % $ODUP LQS¥W IURP ) 9

; 56 ,QSXW DGGLWLRQDO UHVHW

; / 21 RXWSXW PXWXDO DODUP LQWHUORFNLQJ

; SHIHUHQFH SRWHQWLDO *1°'

ODLQ 6XE ,QWHUIDFH &RPRWQR¥DMAMEOH LQ %DVLF GHVLJQ

; $ &RPPXQLFDWLRQ$FRQQHFWLRQ

; $ &RPPXQLFDWLRQ$FRQQHFWLRQ

: % &RPPXQLFDWLRQ FRQQHFWLRQ %

: % &RPPXQLFDWLRQ FRQQHFWLRQ %

; &20 SHIHUHQFH SRWHQWLDO &RPPXQLFDWLRQ

; &20 SHIHUHQFH SRWHQWLDO &RPPXQLFDWLRQ

( 6\WWHP ;

; 5HIHUHQFH SRWHQWLDO *1°'

; 1 2XWSXW QRW VXSSOLHG ZLWK HPHUJHQF\ SRZH
; S5HIHUHQFH SRWHQWLDO *1°'

; 2XWSXW VXSSOLHG ZLWK HPHUJHQF\ SRZHU P L
; $ ,VRODWHG RXWSXW DODUP QRUPDOO\ RSHQ FR

6HH WHFKQLFDO GDWD

&36 3
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|7ZTHUPLQUBOLIJQPHQW

1R |1DPH ['HVFULSWLRQ

( 6\WWHP ;

: & ,VRODWHG RXWSXW &20

: - ,VRODWHG RXWSXW QR DODUP QRUPDOO\ FOR\
: 6 ,VRODWHG RXWSXW )DXOW QRUPDOO\ FORVHG
: & ,VRODWHG RXWSXW &20

,VRODWHG RXWSXW &RQWURO QRUPDOO\ RSHQ

,QSXW FHQWUDO &/26("

5HIHUHQFH SRWHQWLDO *1'

EXWWRQ ;

9HQWLODWLRQ

/

2XWSXW QRW &/26(' VLIQDO

5HIHUHQFH SRWHQWLDO *1'

IHQWLODWLRQ LQSXW &/26('

; $ IHQWLODWLRQ LQSXW 23(1
*URXS VRENHW ;
; ( 'ULYH OLQH PRQLWRULQJ ZLUH
; D 2XWSXW GULYHV ORW D

E 2XWSXW GULYHV ORW E

EXWWRQ ;

9HQWLODWLRQ

/

2XWSXW QRW &/26("' VLIQDO

5HIHUHQFH SRWHQWLDO *1'

IHQWLODWLRQ LQSXW &/26('

$

VRENHW

IHQWLODWLRQ LQSXW 23(1

*URXS

(

'ULYH OLQH PRQLWRULQJ ZLUH

D

2XWSXW GULYHV ORW D

E

2XWSXW GULYHV ORW E

5HIHUHQFH SRWHQWLDO *1'

5HIHUHQFH SRWHQWLDO *1'

3RZHU VXSSO\ 81%

3RZHU VXSSO\ 81%
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', 3 VZLWFK VHWWLQJV

2 2

21 B

"HOLYHU\ VWDWH 6 6|{H8QEn 6 fHdEE"™ 2)) &

WFK 6 6 J/LQH /LQH

6;

'3 VZL

VP

RNH GHWHFWRU GHSHQGHQF\

21

7ZR VPRNH GHWHFWRU RBGGHDRIGMIQ BY 2 )2 7KH D
WULJIJHUHG LI DW OHDVW WZR VPRNH BAHWHHBP &Y RU K 1LY
GHWHFWRU LVZRUHFYRINDIWEBWHFWRUV PXVW DOZDVVRE
RQH VPRNH GHWHFWRU LV FRQQHFWHG WR D OLQH V

$FW

LYDWH UHPRWH UHVHW GHWHFWRU OLQH

21

$ VPRNH GHWHFWRU DODUP LV UHVHW E\ SUHVVLQJ W
EXWWRQ

/LQH IDXOW HTXDOV DODUP

21

,Q WKH HYHQW RI D OLQH IDXOW WKH FRQWURO SDQ
RSHQV

5HVHW ZKHQ DQ DODUP LV SHQGLQJ

21

$ SHUPDQHQWO\ SHQGLQJ DODURB®R ROBKW FD Q LEH \RU
UHVHW ,1 VXFK DQ DODUP LV VWLOO SUHVHQW DIWH
EXWWRQ IODVKHVY WR LQGLFDWH WKDW LW LV VXSSU

6;

6FKHGXOHG EXV VHUYLFH

21

/LQH DQG WKH DVVRFLDWHG JURXS DUH QHWZRUNHG

2))

/LQH DQG WKH DVVRFLDWHG UHMRWS QRW QHQNNEI

',.83 VZLWFK 6 &RPPXQLFDWLRQ

6

ODLQ FRQWURO SDQHO 1XPEHU RI$GGHM V8 XE MRKWURED S

21 [%LQDU\

6 ODLQ FRQWURO SDQHO 1XPEHU RI$GGHEM V8 XEl MROMWDNRED S
21 | %LQDU\

6 ODLQ FRQWURO SDQHO 1XPEHU RI$SGGHEM V8 XE MROMWDHRED S
21 [ %LQDU\

6 ODLQ FRQWURO SDQHO 1XPEHU RI$SGGHEM V8 XE MROMWDRED S
21 [ %LQDU\

6 &RPPXQLFDWLRQ IXQFWLRQ
21 [7KLVY FRQWURO SDQHO LV WKH 0DLQ FRQWURO SDQH(

2))

7KLV FRQWURO SDQHO LV D 6XE FRQWURO SDQHO

,QIRUPDWLRQ RQ WHAWWERHBWRE SBJH
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', 3 VZLWFK VHWWLQJV

2 2

"HOLYHU\ VWDWH 6 eﬁiﬂwmw 6 ﬁﬁiwww 21 E

2))

',3VZ

LWFK 6 6 *URXS JURXS

6;

23(1 UXQWLPH OLPLW

21 7KH UXQWLPH LQ WKH 23(1 GLUHFWLRQ FDQ EH OLPL
YHQWLODWLRQ EXWWRQ LV RSHUDWHG LQ WKH 23(1 (
UXQWLPH LV VHW

YHQWLODWLRQ WLPH OLPLWDWLRQ

21 $IWHU WKH YHQWLODWLRQ WLPH KDV GUDLQHG IDFW
VRIWZDUH WKH GULYHV FORMHXDILIRA@ DXQURIRIDRMKAD
GULYHY DOVR FORVH DXWRPDWLFDOO\ GXULQJ NH\ R

23(1 S5HWULJJIJHULQJ

21 ‘7KH 23(1 UXQQLQJ WLPH OLPLW FDQ EH UHWULJJHUH

6WRUDJH RSHUDWLRQ &/26 ('

21 7KH GULYHV PRYH &/26(' E\ SUHVVLQJ WKH YHQWLOD

2))| 7KH GULYHV RQO\ PRYH &/26(' DV ORQJ DV WKH YHQ
&/26(" EXWWRQ LQ WKH 6+(9 EXWWRQ LV SUHVVHG

6WRUDJH RSHUDWLRQ 23(1

21 7KH GULYHV PRYH 23(1 E\ SUHVVLQJ WKH YHQWLODW

2))|7KH GULYHV RQO\ 23(1 DV ORQJ DV WKH YHQWLODWL

&/26(' JURXS RQ DODUP

21 ,Q WKH HYHQW RI DQ DODUP WKH JURXS PRYHV LQ

*URXS IDXOW HTXDOV DODUP

21 |,Q WKH HYHQW RI D JURXS IDXOW HJ LQWHUUXSWH
VZLWFKHG WR DODUP L H WKH VBRNW&PKHRXW R SEH V K
FRQQHFWLRQ ZLWK D ORRSHG LQ WKAYUPDO PD[LPXP

6

6+(9 UHWULJJHULQJ

21 , D GULYH LV EORFNHG LQ FDVH RI DQ DODUP GXULQ
GRZQ WKH GULYH LV UHVWDUWHG HYHU\ PLQXWHV

',3Vz

LWFK 6 *HQHUDO

6

&HQWUDO DODUP

21 ‘,I D OLQH DODUP LV WULJJHUHG WKH RWKHU OLQH L

ODLQV RXWDJH &/26 ('

21 ,| WKH PDLQV VXSSO\ IDLOV WKH JURXS LV DXWRPDW
'DQJHU RI FUXKKILQULYHYVY FORVH DXWRPDWLFDOO\

/(" THVW UHVHWURIWFRJLPHU

21 |2SHUDWH WEHWBK 217RH /('V OLJKW XS IRU VHFRQG
2))| sbQHO

*URXS OLQH PRQRWRULQJ LQ 67

21 6KRUW FLUFXLW PRQLWRILQR DFWLNYQWHRUQHEWHUQ

2))| 6KRUW FLUFXLW PRQGMIRFUA QY DIVIDH &7

2SHUDWLRQ ZLWKRXW EDWWHU\

21 ‘7KH FKDUJH DQG PRQLWRULQJ RI WKH EDWWHULHV L

/7 %XV RSHUDWLRQ

21 ‘$OO JURXSV RI WKH QHWZRUNHG FRQWURO SDQHOV

7 %XV RSHUDWLRQ

21 ‘$OO JURXSV RI WKH QHWZRUNHG FRQWURO SDQHOV

/7 &HQWUDO

21 ‘%RWK YHQWLODWLRQ EXWWRQV RSHUDWH ERWK JUR

| DH=
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[&DEOIRV+ VP RNHKHDW QW WHPV

'KHQ VHOHFWLQJ DQG LQVWDOOLQRWSE HF FPEB HFR @WHBRO SDQHO GL
UHJLRQDO HOHFWULFDO LQVWDO®W VO WHYKOBWIZRQW GHVLJIQ

FRQFHUQLQJ ZLULQJ VIVWHPV DQG WKBHYHRHWVWBEH\VXSSO\ RI WKH G
VDIHW\ HTXLSPHQW RU JXLGHOLQHYLRQ LW HILOMWPRQLWRULQJ RQ
PDLQWHQDQFH RI HOHFWULF OLQ6&#/ D KHJRBEAHHGIG-r6H MLIQDO LV WU

0/$5 GULYH I JUWVRAWER LV 21 WKH
ZLOO LQ FDVH RI D IDXOW DXWRPDW
1RWLFH RSHQV

1R W\SH GHVLJQDWLRQ LV JLYHQ IRU WKHVH FDEOHV
EHFDXVH RI D ODUJH YDULHW\ RQWKGHPBRIMNFMIWLFDWLRQ FRQWURO

30HDVH FRQVXOW \RXU ' + SDUWG@BQHO
JRU WKH EXV FDEOH XVH DW OHD

/LQH FDEOH FRQWURO SDQHO GHWKBWRWH WZLVWHG SDLU FDEOH
7KH FDEOHVY DUH PRQLWRUHG IRU YREOW GLDPXMWWHD ®RE DRWUOHDV W
LOQOWHUUXSWLRWYZLWBOKL@H ',3 LV 21 8WKHD WZLVWHG SDLU RI ZLUHV IR
JURXS ZLOO LQ FDVH RI D IDXOW DWWR® B MWLVDLARG LA HJIJAMMHUEPLQDO
DQG RSHQV

|: LULQJ GLDJUDP VDPSOH

6\VWHP YROWDJH 9

'R QRW UXQ FDEOHV ZLWK WRJHWKHU S
,Q FDVH RI D FDEOH ZLWK JURXQG ZLUH
\HOORZ WKLV PXVW QRW EH XVHG
&DEOH DQG WHUPLQDO ER[HV KDYH WR EH CDOEHOHG

OLQHYV
Q: LQG UDLQ VHQVRU

=

"ULYH DW VPRNH [
YHQW RSHQLQJ

VHH OLQH OHQJKWYV D( ﬁ V V19 BQSXRQMIDH
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™S
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| 9 (PHUJHQRSSO\

ILYH (PHUJHQF\ SRZHU VXSSO\ IRU KRXUV

8VH 9G6 DSSURYHG VWRUDJH EDWWHULHV RQO\
JLYH

ZKLFK DOVR WKH

DQVPLWWHG WR WKH

JURXS

LFDOO\ WULJIJHUHG DQG
&36 3 %

&36 3 %
9 $K * $K [ 9 $K * $K
S D Q H 0% DRR\Y AW\R\G\ S H %DWWHU\

VW RQH VKL
ZLWK DQ L
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U WKH GD

F FLUFX

RULQJ
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| 9 3RZHUX SSO\
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JXQFWLRQDO HOUMIK )(  6H4SHUDWH HOHFWULF FLUFXLW
ODUN IXVH
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7KH SRZHU VXSSO\ WR WKH FRQ\
PXVW EH IXVHG VHSDUDWHO\ E\
FXVWRPHU DQG SURYLGHG ZLWK
GLVFRQQHFWLR® IBY RISHYLQJ
WKH VIVWHP KRXVLQJ OLYH SDU
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|&RQQHFWLRQ RI VPRNH YHQW EXWWRQV |
0D[ EXWWRQV SHU OLQH FRQQHFWDEOH
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|&RQQHFWLRQ RI ILUH| GROUHMRQVRIH OWP Y \WWP)|

0D[

ILUH GHWHFW

ILUVW WR SHQXOWLPDWH ODVW
ILUH GHWHFWRU

{U LQ WK

I

ILUH GHWHFWRUV FRQQHFWRQQHFWLRQ YLD OLQH VRFNHW
2QO§ '+ DSSURYHG GHWHFWRUV RXVIWNHHLYIVYHED VZLWFKLQJ FRQW

&S]

T«

|«

2

s

RSWLRQDO

% %eSte /o ‘@

/(

&36 3

THUPLQDWLQJ UHVLVWRU IRU OLQH
, ) WKHUH LV QHLWKHU D ILUH GHW!

FRQWURO XQLW WKH WHUPLQDWLC

&36 3

FRQQHFWHG WR WHUPLQDO 50 5

[&RQOHAMRQ RILH OP WP

&RQQHFWLRQ YLD OLQH H[WHQVLRQ VRFNHW
7ULJJHULQJ YLD YROWDJH LQSXW

iU LQ WKH

%g %o St /o ‘e

I(
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| SRQQHFWRQ R FDIQHWF B8P SV

ODJQHWLF FODPSVY 9 PDHUDOP$SRZHU
1R RXWSXW YROWDJH GXULQJ SRZHU IDLOXUH

ODJQHWXWRXW
FODPSEXWWRQ

(__6\WWHP
X2 - $ODUP QHJDWHG

[&RQQHFWLRQ RI DODUP LQWHUORFN

&RXQWU\ VSHFLILF IXQFWLRQ

%eé %@ 5% ‘o ‘e %eé %@ 5% ‘o ‘e
C s /(
&36 3 &36 3

&RQWURO SDQHO &RQWURO SDQHO
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| ITHWZ R IRSHAJ D VRIORQ V&IB6 3

IHWZRRKSORFRQWHRLOOVYWRSRORJI\

7 K HLUZHO Z D PVD LRH Q WQIHH W ZRABMW K RIQ W H R ODWAR Q I LIEXWHE FHQWUHV
(DPKXE FHQMAHDX B Y TIXGG UHMIF R G IVZL W F K

7 KD LRH Q W FH MWME P ERIWX E F H Q WV WGHYW 2RLINR G MZL W F K

A UPLQ BWKRIQW ZIRW K HUDVQAB DRVR\Q W H R BILWK : U H V L WAMRRIQ Q H BW D RIQD P
% YE\L DV Z R D WOME L D VDHRE $IR LLAPMQHH W Z R W X DAOKPHD LRR Q WH R @/ U H

7 KFHR Q W H R DFIDIDVQ H W Z RULNMIBRROGW. Q W H J W R BI& Q

R HW Z RUIWMEIPR Q B W H RGDW KD LKR Q\WH R @ U H

[IRWEBYGQIRUP RIQLRONV D OODWLR Q

*HQHUDO
OD[LPXP FDEOH OHQJWK P
7KH EXV FDEOH PXVW EH ODLG LQ D OLQH IURP FRQWURO SDQHC
$G®QG % WHUPLQDOV DUH FRQQHFWHG WR HDFK RWKHU
LS 8VH WKH VDPH FDEOH FRORXUYV
¥ RLG VWXE OLQHV PD[LPXP OHQJWK P

6KLHOGLQJ RI WKH EXV FDEOH
7KH VKLHOG RI WKH EXV FDEOH LV FRQQHFWHG LQVLGH WKH FRC
FDEOH VR WKDW WKH VKLHOG RI WKH HDRHMH FRQQHFRMIR Q VS RIRQ
HDUWKHG
7KH FDEOH VKLHOG LV RQO\ HDUWKHG DW DQ\ RQH SRLQW SUHI

7THUPLQDWARIGEDQFH RI VLJQDO UHIOHFWLRQV
$ : UHVLVWRU LV FRQQH$WEG BHWHHMIQW&WM DW ERWK HQGV R
FHQWUHV DW WKH VWDUW DQG HQG Rl WKH QHWZRUN VHH FRQQ

%XV ELDVLQJ
7KH QHWZRUN FDEOH LV EXV ELDVHG IRU WKH RSHUDWLRQ RI Wk
7KH EXV ELDV YROWDJH LV RQO\ FRXS®H® MR F QY LRD FFROWQMOF
VXLWDEOH IRU WKLV
R FRXSOH WKH EXV ELDV YROWDJH WKH MXPSHUV - DQG - RQ V
ULJKW KDQG SRVLWLRQ VHH ZLULQJ GLDJUDP

7LS
,GHQWLILFDWLRQ RI WKH PDLQ FRQWURO SDQHO FOUKDW ®DXIHWLE
HDVLHU WR ILQG ODWHU
1RWH WKH LQVWDOODWLRQ ORFDWLRQ DQG DGGUHVV RI HDFK FI
FRQWURO FHQWUH
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|6HWWNKIHGGUHVVHYV

BHWWLQJ WKH QXPEHU RI VXEV RQ WKH PDLQ FRQWURO SDQHO
7R FRQILJXUH D FRQWURO SDQHO DV D PDLQ FRQWURO SDQHO WKH F
RI VXEV LV VHW YLD FRGKQXPEWBKRIVVXEV LV VHW EHWZHHQ DQ
DGGLQJ WKH YDOXHV RI WHKH & DDXHGRY 2L WH KIQWGLYLGXDO FRGLQJ VZI
GLUHFWO\ IURP WKH FLUFXLW ERDUG

6HWWLQJ WKH DGGUHVV RQ WKH ¢/ KEV 36zLWEK 3 62L ]
7KH DGGUHVV LV VHW XVLQJ7KRGLﬁ§JW!jt!NFKHV s s6qu
DGGUHVV UDQIKHDGGUHVV LV IRURHG-Ey (FEud [l

DGGLQJ WKH YDOXHV RI WHKH G’IDSB&QM%%W:
RI WKH LQGLYLGXDO FRGLQJ VZLWEX$VY DC%%-I%%‘R_?H Lgl';Lg\g

GLUHFWO\ IURP WKH FLUFXLW ERDUG

W 1" }ullsl
Bl n]"ullal
DPSOH d
gi[HWWLQJ pcGUHYWEEIRU D g;;g gggg
VXE FHQWUH RPL
1]2]4|8|"s— $GGUHVV
$GGUHM

|&RQQHFWLRQ

%XV WHUPLQDWLRQ

%XV WHUPLQDWLHQ

So %o Y% B52952 %o %o °/6 K A % o B %8529
0DLQ 6XE ; 0DLQ 6XE ; 0DLQ 6XE
836 3 &36 3 &36 3

&RQWURO SDQHO &RQWURO SDQHO /IDVW FRQWURO SDQHO

%XV ELDV RQO\ RQ RQH FRQWURO SDQHO IRU H[DPSOH RQ WKH 0DLC

Bias Voltage:

J3,J4 [&100 ON
' 30XJ MXPSHUV DQG LOWR WKH 21 SRVLWLR
] OFF Q Q Q
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| 2SHUDW®RMHWZRUN

,Q JHQHUDO
RGLQJ VL RK W ZRWWW DEHOVEIMR MR 2B U7HK 19 IgXWHEG W R HDFK RWRHWRB QG
G LV FDWEKOIAWHG EWKH DODUP LV GLVWULEXWHG WRKL®ODDVRRFS S QIH
WEKHVYHROWbORW LERQUEOMWRQV  DQG  ZKLFK DUH DVVLJQHG WR JURX
,Q WKH HYHQW RI D ORFDO OLQH RU JURXS IDXOW WKH IDXOW L
(DFK VPRNH YHQW EXWWRQ XVHG WKHUHIRUH DOZD\V GLVSOD\V \
/RFDO IDXOWV H J OLBBUWKRNDXOBD WRREXQLFDWLRQ DUH DOV
7KHVH IDXOWV DUH GLVSOD\HG RQ DOO FRQWURO SDQH®W F® QWK
SDQHO WKDW ItV W HGHEWIDVDXOW RU DQ DODUP ORFDOO\ LQGLFD
1V
5HVHWWLQJ DQ DODUP
2SHUDWLRQ RI D ORFDO UHVHW EXWWRQ
2SHUDWLRQ RI WKH UHVHW EXWWRQ RQ D VPRNH YHQW EXWWR
7KH FHQWUDO &/26(' VLJQDO LV GLVWIHFEXWH@HLQ WKRXSHWZRU

(IFHSWLRQV
,QGLYLGXDO OLQHYV DQG YHQWLODWLRQ EXWWRQV FDQ EH GLVFRQ
IRU WKHPVHOYHV
%XV RSHUDWLRQ LV GHDFWLYDWHG IRU OLQHV DQG YLD FRGL
%XV RSHUDWLRQ LV GHDFWLYDWHG IRU YHQWLODWLRQ EXWWRQ

) FRQWURO SDQHO
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|, QIRUPDWLRQ IRU VWDUWLQJ

&DUU\ RXW IROORZLQJ VLIJKW DQG SHUIRUPDQFH FKHFNV IRU VZLWFK
FRQWURO SDQHO

3DUWLDO RU LQFRPSOHWH FRQQF
FRPSRQHQWY FDQ FDXVH PDOIXQ
&KHFN IROORZLQJ FRQQHFWLRQV
GULYHV VPRNH YHQW EXWWRQV
ILUH GHWHFWRUV DQG YHQW EXW

6HH ZLULQJ DQ FRQQHFWLRQ SOTC
$00 QHFHVVDU\ PRYLQJ ORDGYVY FRQQHFWHG"

6PRNH YHQW FRPSRQHQWYVY DUH OLQH PRQLWRUHG

$ PDOIXQFWLRQ LV FRQQHFWHG DV DODUP LQ GHOLYHU\ FRQGLWLRQ RI
FRQWURGKIDPPRNH YHQW RSHQV VHOI| DFWLQJ DQG FDQ EH

UHVHW XQGHU VSHFLDO FRQGLWLRQV |[RQO\

'"HOLYHU\ FRQGLWZILRVFRIVHSBI| SDJIH

5HVLVWRU PXVW EH FUDPSHG LQ
EXWWRQ RQ WHUPLQDO 5
6HH FRQQHFWLRQ SODQ SDJHV

5 HVVIRUP XWHEH RUDP SHG IQ DWRURQD 1L
GHMARURQWP QDO DG WSH6G' 2 )" 7
5HVLVWRU UHPDLQV LQ FRQWURDO
WHUPLQDO 50 5 DQG % ZKHQ Q
GHWHFWRU LV FRQQHFWHG
6HH FRQQHFWLRQ SODQ SDJH

(QG PRGXOH RQ ODVW RU RQO\ G
ER[ RQ ZLUH A(* RUDQJH AD® EOL
6HH FRQQHFWLRQ SODQ SDJH

&KHFN OLQH VDIHW\ IXVH LQ GLV!

4 IXVH PDLQV LQ FRQWURO SDQHO

ODLQV VWLOO QRW DYDLODEOH R

EDWWHU\ QR
RU RQH RI IXVHV IDXOW\

OLQHV &RQWUROE-O

3RVVLEO\ FKDQJH SROHV LQ‘ GUL)Y
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|, QVSHFWLRQ

LQJ REHWKGIDWPRINVHXDQ A BWOMFWHRY EHWZHHQ PDLQWHQDQFH E\ WKH R
,PPHGLDWHO\ FRUUHFW DQ\ GHIHFWYV

IFWLRGEBILFDWRUYV (IDPLQDWLRQ
FWLRQXUHHQ /(1\Q WKH EXW.\DRQYY LRXDMWHEKHFN DOO DSSOLDQFHV DQG FD
PDLQY¥4o0oRZ /é'cy WKH EXWWRQV DQG WRKKW FIR) QG\DLPADA S DQIEOG LUW D FF XF
ZKHQ QPHHRUWBEORZHG WR LOOXPXQWWH. BH GHIDWHKFWRUYV VPRNH YHQW
WRQV | WKH JUHHQ /('V GR QRW LOOXPDQBGWHR RW LAXWKHQRW EH LPSDL!
QV SDYHYORZ /('V LOOXPLQDWHIWHUODEK JRRGWDEWWRUDJH RU VWUXF
6DOHV VHUYLFH

|ODLQWHQDQFH

2QFH D \HDU E\ D VSHFLDDKRW \WFRRODRZLQJ WHVWYV PXVW EH FDUL
DXWKRUL]JHG E\ WKH DSSOLDQFH PDIQXWHRDXQUFHHU

5HQHZ WHVW EDGJH NHHS ORJ ERMNVLGH H[DPLQDWLRQ LQVSH

v
7KH UHVSHFWLYH FXUUHQW ' + PD%&@%%%@%\%I bOO UHOHYD
QW SR
HOHFWQUW ODPMLRQ LV GHFLVLYH YXQFWLRQDO WHVWLQJ RI FRQQF

"+ DXWKRUL]JHG H[SHUW FRPSDQL R KDRGIHBDMHQ
VSHFLDOO\ WUDLQHG E\ ' + IRU FDIHARQG RAVRASHWWQW FDUU\LQ
WKLY PDLQWHQDQFH DQG WKH\ JH\D LODIWMHRPIDANFLH- DIDADG WHKHWMLJ QD W L
ODWHVW PDLQWHQDQFH LQVWUXFGAIWRGFEWLRQV

SDQHO EHWZHHQ
R ILUH

|5HSDD@BEOHDQLQJ | ['LVSRVDO

QSHARY @G PIQMDGH BV RVE BUHG RV (O H F WGJH ¥ DBHF ¥ H V V FE D MHVDIQSEBIF/N D

DFREQ) RV ' + POQMDGH RM/ 20 RUIDO JLQV KR XBHYRUWRE QYLURQPHQWD
ULYH Lo LB WG SSDUVIRVE UHF\FORQUR®L VS RNOH F WALH FIDRIMQ\G
'+

EN A B EDW WIHIMARW HE R QW H
T ISH GEW B FOPICDIR) KX DUGRW 2QORWMBFRXQWULHV
FOW $FFRUGMKMURSHRQGHOLQH (8 IRU
'R RWW GDQQ) DHON B RBHON ZDVWB H F WQLEF O B F WHIRQLSFPBIQEWY V
LPSOHPHQWQMRWLGIQIXWH F\§ H ¥ DPF
W KDUBIFO R Q XN D FPOXWENF R O O WAHVB B G |
VULEXWLRQ ER[ DQG WHDQGLVSRRIHG®HQYLUR Q PHRUNIDA
PDQQHU

U OLQH VZLWFK RQ

'H
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[2SHUDWLRQ &ORVLQJ DIWHU DODUP
2SHQ WKH KRXVLQJV FRQWURO SDQHO DQG EXWWRQ
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IHQWLODWLRQ EXWWRQ RU 6+(9 EXWWR@G UHWXLUHGW L C

2SHQ &ORVH 6WRS
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|2SHUD W LHRIDW RN WRPPDWLF

2Q0\ LI ZLQG GHWHFWRU RU UDLQ GHWHFWRU DYDLODEOH
8SRQ WULJJHULQJ RI WKH FRIKWHHVSRQGLQJ VHQVRU
JURXS RI WKH FRQWURO SDQHO LV FORVHG

.l DODUP LV UHOHDVHG E\ D VPRNH DQG KHDW YHQW
VIVWHP WKH VI\WVWHP ZLOO RSHQ DOVR LQ FDVH RI ZLQG
DQG UDLQ

'R QRW YHQWLODWH YLD VPRNH YHQW EXWWRQ

EHFDXVH RWKHUZLVH WKHUH ZRXOG EH D GDQJHU RI
GDPDJH E\ ZLQG RU ZDWHU

7KH ZHDWKHU DXWRPDWLHF ¥FDQ E® VZLWFKHG RI
RSWLRQDO DXWRPDMWILFSVWH@WKODWLRQ LV

UHTXLUHG LQ FDVH RI EDG ZHDWKHU

*DS YHQW LIODRW. B® VVQ ERDHED R |

ZHDWKHIR DXWRPDWLF VZLWFK DYDLODEOH

.l WKH ZHDWKHU DXWRPDWLF LV VZLWFKHG RQ WKH
VI\VWHP ZLOO DXWRPDWLFDOO\

FORVH LQ FDVH RI ZLQG RU UDLQ

7KH VIVWHP ZLOO QRW

DXWRPDWLFDOO\ RS
LI ZLQG RU UDLQ KD
2SHQLQJ RI WKH V\V
YHQWLODWLRQ YLD
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| 7"\SH SODWH

)DWLRQ IXQFWLRQ 5

6DPSOH

1DPH RI WKH PDQXIDFW H U Control Panel =
- CPS-P1-020-0202

3URGXFW QDPH

\BH GHVLJQDWLRQ
HFKQLFDO GDWD
ODWHULDO QXPEHU
/RW QR

'DWH RI PDQXIDFWXUH
6HULDO QXPEHU
BWDQGDUGY DQG FHUW
1HW

Input: 230 V/550 VAI50 Hz ~ @ :?.'t ;
Output: 24V DC/20 A e
Temp. Class: -5°C...+40°C Ez

IP 54 / DC:3 min.
—30.120.10 / 1234567
202XXXXX / 4XX
Net-ID: XX-XX-XX-X

DOP: 000X-2X-VX / CLASS: A /
1SO 21927-9 / Type: D

AR
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