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&RQWHQWYV

&RQWHQWYV

8VHU LQVWUXFWLRQV

6HUYLFH

3XUSRVH ! 3URSHU XVH
7UDLQLQJ RSSRUWXQLW\
(IHTHFWV
,QGLFDWLRQV DQG FRQWUDLQGLFDWLRQV

,PSRUWDQW LQVWUXFWLRQYV
5HILVWUDWLRQ

3DFNDJHV
"HLJKW DQG ,'V
3DFNDJLQJ RUGLQDQFH RI $XJIXVW

6DIHW\

6DIHW\ LQVWUXFWLRQV
'HVFULSWLRQ RI GDQJHU OHYHOV
+D]DUG OHYHOV
:DUQLQJ V\PERO
BWUXFWXUH

/IDVHU VDIHW\
6DIHW\ LQVWUXFWLRQV

6DIH XVH
*HQHUDO 6DIHW\ ,QVWUXFWLRQV
'LVSRVDO RI HOHFWURQLFV DQG HOHFWULFDO GHYLFHV
3HUVRQDO H\H SURWHFWLRQ
6DIHW\ RI WKH FRQVWUXFWLRQ
(OHFWURPDJQHWLF FRPSDWLELOLW\

6DIH ODVHU UDQJH
:DUQLQJ ODPSV
':DUQLQJ VLJIQV

(OHFWURPDJQHWLF FRPSDWLELOLW\
(OHFWURPDJQHWLF 7UDQVPLVVLRQV
5HVLVWDQFH WR HOHFWURPDJQHWLF LQWHUIHUHQFH
5HFRPPHQGHG VDIH GLVWDQFHV

'HYLFH GHVFULSWLRQ
.(< /IDVHU ODW QR
OXOWLIXQFWLRQDO IRRW FRQWURO
SHDU RI WKH ODVHU GHYLFH
TRXFKVFUHHQ
7\SH SODWH DQG SRZHU UDWLQJ SODWH
/IRFDWLRQ WR DIIL[ WKH ODVHU ZDUQLQJ SODWHYVY DQG ODVHU UHIHUH
THFKQLFDO GDWD DQG UHTXLUHPHQWYV

2SHUDWLRQ
(PHUJHQF\ RIl VZLWFK
)LOO WKH VSUD\ ZDWHU
/IDVHU KRVH DQG KDQGSLHFHYV
/IDVHU KRVH
&RXSOH WKH KDQGSLHFHV
8QGR WKH FRQQHFWLRQ
6ZLWFKLQJ RQ
(QHUJ\ VDYLQJ PRGH



8VLQJ WKH WRXFKVFUHHQ
5HDG\ VWDWH
7ULJJHU ODVHU SXOVHYV
 QWHUUXSWLQJ UHDG\ PRGH
(QGLQJ UHDG\ PRGH
BHWWLQJ SXOVH HQHUJ\ DQG SXOVH IUHTXHQF\
BHOHFWLQJ WKH SXOVH HQHUJ\
BHOHFW SXOVH IUHTXHQF\
'LVSOD\ RI DYHUDJH SHUIRUPDQFH
8VHU WHVW ZLWK KDQGSLHFH
ORGHYV
6ZLWFK PRGH
BWDQGDUG WKHUDS\ PRGH
6 38/6( VKRUW SXOVHYV
'HWHFWLRQ PRGH
YHHGEDFN PRGH
BHWWLQJ WKH WKUHVKROG
6SUD\ VHWWLQJV
OHGLD GHIDXOW
YRRWVZLWFK
6SUD\ WHVW
6\WWHP PHQX
3URJUDPYV
3URJUDP VHOHFWLRQ
3URJUDP VHOHFWLRQ PHQX
'HOHWH SURJUDP
3URJUDP VHWWLQJV
1HZ SURJUDP
SHVHW WKH QHZ VHWWLQJV
3LORW EHDP VHWWLQJ
+DQGSLHFH VHOHFWLRQ
'"HWHFWRU DGMXVWPHQW
&KHFN RU FKDQJH WKH UHIHUHQFH YDOXH
BWDUW DGMXVWPHQW
'"HWHUPLQLQJ WKH JHUR YDOXH
'HWHUPLQH UHIHUHQFH YDOXH
&RPSOHWH GHWHFWRU DGMXVWPHQW
6SUD\ UHJXODWLRQ
6ZLWFKLQJ RII
6\WWHP PHQX

6HWXS PHWKRGV DFFRUGLQJ WR ',1 (1 ,62
ODQXDO FOHDQLQJ
ODFKLQH FOHDQLQJ
O0DQXDO GLVLQIHFWLRQ
$XWRPDWHG GLVLQIHFWLRQ
6WHULOLVDWLRQ
&RROLQJ FLUFXLW

6DIHW\ FKHFNV
6FRSH RI WHVWV
6DIHW\ FKHFN Rl HQHUJ\
+DQGSLHFHV
3URWHFWLYH FRQGXFWRU WHVW DFFRUGLQJ WR ',1 9'¢( 3DUW
5HSODFHPHQW GHYLFH OHDNDJH FXUUHQW WHVW DFFRUGLQJ WR ',1 9
$GGLWLRQDO WHVWYV
6DIHW\ FKHFN UHSRUW H[DPSOH



$FFHVVRULHYV
+DQGSLHFHV
‘DUQLQJ VLJIQV
/IDVHU VDIHW\ JRJJOHV
UHIHUHQFHYV

ODOIXQFWLRQV
(UURU PHVVDJHV
‘DUQLQJ
ODOIXQFWLRQV
7URXEOHVKRRWLQJ

$VVHPEO\ LQVWUXFWLRQV
YJORRU FRPSRVLWLRQ
OHGLD
6SUD\ ZDWHU
6SUD\ DLU
(OHFWULFDO FRQQHFWLRQ
&XVWRPHU
2Q WKH XQLW 9 YHUVLRQ
2Q WKH XQLW 9 YHUVLRQ
7UDQVSRUWDWLRQ DQG VWRUDJH
,Q WKH GHQWDO SUDFWLFH
2XWVLGH Rl WKH GHQWDO SUDFWLFH
‘KDW VKRXOG EH GRQH LI WKHUH LV GDPDJH IURP WUDQVSRUWDWLRQ
BHWXS SODQ
,QVWDOOLQJ WKH GRRU VZLWFK

6HWXS SODQ



8VHU LQVWUXFWLRQV
6HUYLFH

6HUYLFH KRWOLQH

6HUYLFH /DVHU#NDYR FRP
3OHDVH LQGLFDWH WKH SURGXFW VHULDO QXPEHU LQ DO
$GGLWLRQDO LQIRUPDWLRQ FDQ EH REWDLQHG DW ZzZZ N

7R HQVXUH WKDW WKH .(< ,,, XSJUDGHG PDLQWDLQV L\
XVH KDYH LW VHUYLFHG RQFH D \HDU DV UHFRPPHQGHG
2EVHUYH WKH UHVSHFWLYH QDWLRQDO UHJXODWLRQV

7KH VHUYLFLQJ FRYHUVY DOO WHVWLQJ DQG VDIHW\ FKHFI



3XUSRVH | 3URSHU XVH

1RWH
7KH .(< /IDVHU ,,, XSJUDGHG LV D GHQWDO WUHDWPHQ

,62

7KH GHYLFH FDQ EH XVHG LQ KRVSLWDOV DQG SULYDWH

1RWH
7KH GHYLFH LV QRW VXLWDEOH IRU XVH LQ VXUJLFDO WK

1RWH
7KH .(< /IDVHU ,», XSJUDGHG PD\ QRW EH XVHG LQ DUH

DQDHVWKHWLFV RU IODPPDEOH DJHQWY DUH XVHG IRU G

7KH .(< /IDVHU vy XSJUDGHG LV IRU XVH E\ SK\VLFLDQ\
HIFOXVLYHO\ UHVSRQVLEOH IRU GHWHUPLQLQJ WKH VXLW
FRUUHVSRQGLQJ WUHDWPHQW PHWKRGYV

7KH .D9R .(< /IDVHU ,,, XSJUDGHG LV D XQLYHUVDOO\ X
WLVWU\ LQ WKH GHQWDO HQYLURQPHQW IRU RUDO MDZ D
OHQJWKV LW LV DSSURSULDWH IRU WUHDWLQJ HQDPHO

FHVVLQJ VRIW WLVVXH PXFRVD PXVFOH DQG FRQQHFWL

1RWH
7KH FXUUHQW DSSOLFDWLRQ PDQXDO LV DOZD\V DYDLOD

7UDLQLQJ RSSRUWXQLW\

7UDLQLQJ RSWLRQV DUH DYDLODEOH DW ZZZ NDYR FRP )
RQ@

(1IIHFWV

7KH SK\VLRORJLFDO DQG ELRORJLFDO HIIHFWV RI ODVHU
UDWLRQV HIIHFWV RQ WKH H\H DQG WUHDWPHQW LQVWL
DSSOLFDWLRQ PDQXDO



,QGLFDWLRQV DQG FRQWUDLQGLFDWLRQV

7KHUDS\

,QGLFDWLRQV
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\Y%
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6XUJHU\ RQ SDWLHQW

C

-

U IURP
VHQVLW

V ZLWK
SRLHWL
D DQG

$EODWLRQ RI SULPDU
LQ WKH UHJLRQ IDU

\3PD B DRX WV DHMOR © H

UR@ W KHI BR® Y KH SXO

/& BRX/QL QWKIPKS $IH.ED
®DYLWLHV IRU SUHSD
ZLWKRXW VXEVHTXHQ
WUHDWPHQW

UDWLRQ
ULQJ FD
W PHFK

$EODWLRQ RI SULPDU

LQ GHQWLQ FORVH Wi

\3PDh B DRX WV DHMOR O H

RRWKAHOBX B SWR WKH SX

/& BRX/QL QWIS S I-H.ED
@SYLWLHV IRU SUHSD
ZLWKRXW VXEVHTXHQ
WUHDWPHQW

UDWLRQ
ULQJ FD
W PHFK

$EODWLRQ RI VHFRQG

RQV

BUF KQGDRX WV DHMOEV
ILOOHG ZLWK FRPSRV
RU UHVLGXDO FRPSR

CBHP\DLCRI@ P \M_KCDON. @JOVH P X
LAD I OV RIHP@®R FID G LEML R
£IMYHH Q RAUK A HIFRHRGBWU H | G
DWLRQ E\ JROG JROG
PHFKDQLFDOO\ UHPR
&URZQV PXVW EH PHF
PRYHG EHIRUH ODVHU
OHWDO VKRXOG QRW I
LW FDQ KHDW WKH VX
JLNHZLVH VSDWWHU I
WDO FDQ GDPDJH SHU
DQG TXLFNO\ GDPDJH

VW EH |
UH ODVlI
HFWLRC
ILOOLC
HG EHII
KDQLFD
WKHUD
“H LUUD
UURXQC
URP UHI
LSKHUD
WKH ZL

'"HQWLQ FRQGLWLRQL

PRWH WKH DGKHVLRQ
FDYLWLHV WKDW ZHU
WKH .(< /IDVHU .
SDUHG E\ D URWDWL

(BIRQGLWLRQ WKH GHQ

WRQH/ NQIFOFZFM WR SUR
RI WKH ILOOLQJ LQ
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£
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ZHUH SUHSDUHG E\ D
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SURPRWH WKH DGKHYV,
ILOOLQJYV LQ FDYLWLHE
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HV WKDW ZHUH XSJUDSE
VHU .., RU
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ODUV DQG SUHPRODU
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7TKHUDS\

,QGLFDWLRQV

&RQWUDLQGLFDWLROQ

%

,QFLVLRQ H[FLVLRQ

,QFLVLRQ IRU GUDLQI
JUHQHFWRP\ LQFLVLHA
PHQWV

([FLVLRQ RI ILEURPDY
*LQJLYHFWRP\ IRU JL
VLDV RU H[FLVLRQ RI
3UH SURVWKHWLF VX
IODEE\ ULGJH YHVWL
SODQW H[SRVXUH K\S§
GHV SDSLOORPDV IL
QLJQ JURZWKYV

QD MLE\DMHIMW HWX PR X U V
R ODRIF AN @/LXIFDREX U V
$FFRUGLQJ WR WKH
N QORIZSO HEJHR P D V
NDJLYD K\SHUSODE
K\SHUSODVLDYV

JJHU\ $OYHRODU
EXORSODVW\ LPE
SHUSODVLD HSXOLE
EURPDWRVLV EHE

REOLJ
KHPDQ
SUHVHQ'

$EODWLRQ RI GLVHDYV,
FRVD FRYHULQJ IODW

16 Y PREBIOMKGIL R H D @ HAVX R |
VXHDODY /HXNRSODNL
SDWKLF OHXNRSODNL
QXV KV\SHUNHUDWRVL

WHEEBLRODQ W AFRFNBX UMV
DFVQIFSORNXW @/LFPR XUV

DD AFRUHGL Q X BHR) W R B £
W ORI IOW KD H

REOLJ
KHPDQ
SUHVHQ

,PSODQW H[SRVXUH

([SRVXUH RI WKH LPS
WUDQVJIJLQJLYDO RU
LQ WKH DOYHROXV E\
RQ RI WKH PXFRVDO K
VH LPSODQWYVY 7KH LH
SODVWLF PHWDO RU
FRPSOHWHO\ FRYHU V

OLIRW SIRRE QD | W H U
XEJLQJLYDO KHDOLQJ
H[FLVLRQ RU LQFLVLSH
RRG LQ WZR SKDE
SODQW FRSLQJ RI
FHUDPLF VKRXOG
VKH LPSODQW SRVW

JLEURPD H[FLVLRQ

SHGLFXODWH ILEURPIE
ILEURPDV RU IODS ILE
KDUG JXPV FKHHN PX
JXH PDUJLQ RU WRQJ
JLYD K\SHUSODVLDV
*UDQXORPD WHOHDQJ

DYREH ROIQR EQVHG
“URPDV RQ VRIW
FRVD OLSV WRQE
KH EDVH DQG JLQE
LQFOXGLQJ HSXOLV
LHFWDWLFXP

JUHQHFWRP\

&RUUHFWLRQ RI KLJK
JXH DQG FKHHN OLJD
WHQG WRR IDU LQWR
WKH PDUJLQDO JLQJL
LPSDLU IXQFWLRQ SK
RI WKH SURVWKHVLYV

PHQWY WKDW HI[E
WKH DOYHRODU ULGJH
YD DQG WKHUHE\
RQHWLFYV WKH VHDW
HW FHWHUD

LRUHUWIHRZ @LS WRQ&£

RU

SRRW WLS UHVHFWLR

BRRW WLS UHVHFWLR
DSLFDO OHVLRQV RQ
GRQWLF WUHDWPHQW
RU LQ ZKLFK D UHYLV
PHQGDEOH VXFK DV
ODUJH SURVWKHWLF
8VH RI WKH .(< /DVHU
JUDGHG IRU RSHQLQJ
RZ DQG IRU URRW WL

Q5 R IXW M Bl @ KSDLUMKL 5 X O
2K VRKH B UE RALL HIQIB\REV
IZHDM. K Q@ \QHUFHHY WV IDX@D O
L3ARR@ U \D B RRW VU HEIRPLEW
DIRRIW F DWQ\D\O R W B D W
URHRAMIR® BWQR H[WHQG
NV .., XSE

WKH ERQH ZLQGE

S UHVHFWLRQ

DEO\N LQ
&ORVH

DUH SUF
L QJ WR

&XUHWWDJH

SHPRYDO RI VXEJLQJL
PHQWYV LQ SHULRGRQ
SHULRGRQWLWLV ZLW
UHWWDJH

YRQH RQRUBE
WDO SRFNHWV ZLWK
K FORVHG RU RSHQ FX

&XUHWWDJH ZLWK GH

VBHPWYRQ RI VXEJLQJL
PHQWYV RQ VXEJLQJLY
ZLWK SHULRGRQWLWL
RSHQ FXUHWWDJH LQ
WLRQ IXQFWLRQ RI W

YRQH RQRUBE
DO URRW VXUIDFHV

V ZLWK FORVHG GRRU
FOXGLQJ WKH GHWHFE
KH .(< /IDVHUV

XSJUDGHG




y,PSRUWDQW LQVWUXFWLRQV

1RWH
7KH RSHUDWLQJ LOQVWUXFWLRQV PXVW EH UHDG E\ WKH X'
WR DYRLG LOFRUUHFW RSHUDWLRQ DQG RWKHU GDPDJH

ORGLILFDWLRQV DQG LPSURYHPHQWY WR WKH SURGXFW I
WHFKQLFDO GHYHORSPHQWY 7KLV GRHV QRW LPSO\ DQ\

.D9R FDQQRW DFFHSW UHVSRQVLELOLW\ IRU GDPDJH FDX
(IWHUQDO IDFWRUV EH\RQG LWV FRQWURO SRRU PHGL
7KH XVH RI LOQOFRUUHFW LQIRUPDWLRQ

,PSURSHU XVH

,PSURSHU LQVWDOODWLRQ VWDUWXS DQG UHSDLUV

vV v v v

7KH .(< /IDVHU ,,, XSJUDGHG PD\ RQO\ EH LQVWDOOHG
WHFKQLFLDQV ZKR KDYH VXFFHVVIXOO\ SDVVHG .(< /IDVHL
JHUPLWYV EHFRPH YRLG XSRQ QRQ REVHUYDQFH

1RWH
RQO\ RULJLQDO .D9R UHSODFHPHQW SDUWV PD\ EH XVHG

1RWH
7KH GHYLFH PD\ QRW EH DOWHUHG ZLWKRXW WKH PDQXIL

1RWH

$GGLWLRQDO VWHSV IRU LQVWDOODWLRQ RU VWDUWXS L
., XSJUDGHG PXVW EH SHUIRUPHG E\ D WHFKQLFLDQ WUL
GHVFULEHG LQ WUDLQLQJ GREXPHQWY 7KH WHFKQLFLDQ
FRPSOHWLQJ WUDLQLQJ IRU WKH .(< /DVHU v XSJUDC

5SHIJILVWUDWLRQ

7KH RSHUDWRU LQ WKH )HGHUDO 5HSXEOLF RI *HUPDQ\ L
/IDVHU vy, XSJUDGHG EHIRUH ILUVW WR VWDUW XS DW
> WKH UHVSRQVLEOH WUDGH ERDUG

> WKH UHVSRQVLEOH (PSOR\HH /LDELOLW\ ,QVXUDQFH

7KH UHVSHFWLYH QDWLRQDO UHJXODWLRQV IRU RSHUDW



SDFNDJHV

:HLJKW DQG ,'V
6HH DOVRHFKQLFDO GDWD DQG UHTXLUHPHQWY 3DJH

3DFNDJLQJ RUGLQDQFH RI $XJXVW

1RWH
$SSOLHY RQO\ WR WKH )HGHUDO 5HSXEOLF RI *HUPDOQ\

.D9R SDFNDJLQJ LV GLVSRVHG DQG UHF\FOHG DW WKH OR
FRPSDQLHY DQG UHF\FOLQJ ILUPV

JRU PRUH LQIRUPDWLRQ DERXW GLVSRVDO DQG UHF\FOLC
GLVSRVDO VHUYLFH SURYLGHUV DQG UHF\FOLQJ FRPSDQI
WHUQHW VLWHYV

KWWS 727ZZ XPZHOWGDWHQEDQN GH

KWWS ZzZzzZ TXDOLW\ GH

6KRXOG FXVWRPHUV FKRRVH WR UHWXUQ .D9R SDFNDJLQ
FDUULDJH VKDOO EH ERUQH E\ WKH FXVWRPHU .D9R VKIL
VXLWDEOH UHF\FOLQJ FRPSDQ\ FXVWRPHU H[SHQVHV ZLC(

3RO\WW\UHQH

(36< *PE+
.DLVHU JULHGULFK 3URPHQDGH
%DG +RPEXUJ Y G +

(WKDIRDP

6&+(57/(5 9(53%$&.81*(1
(XODWDOVWUD H
3RVWIDFK

1IHXEXUJ 'RQDX

"KDW LV (WKDIRDP SRO\HWKHOHQH IRDP SDFNDJLQJ SUR
W KDV HODVWLF SURSHUWLHV ! EXW FDQQRW EH IX0O\
W LV QRW DLU SHUPHDEOH

W LV XQEUHDNDEOH LW GLIIHUV IURP SRO\WW\UHQH K
W LV QRQ DEVRUEHQW

>
>
>
>



,QVWUXFWLRQV IRU XVH .(< /IDVHU .(< IDVHU ,,, XSJUDGHG

8VHU LQVWUXBWERQYHV

&DUWRQV

5(6< *PE+

+LOSHUWVWU

3RVWIDFK
'DUPVWDGW



6DIHW\
6DIHW\ LQVWUXFWLRQV

'"HVFULSWLRQ RI GDQJHU OHYHOV

6DIHW\ LQVWUXFWLRQV ZLWK WKUHH KD]DUG OHYHOV DU|
SHUVRQDO DQG SURSHUW\ GDPDJH

&$87,21

LQGLFDWHY D KDJDUGRXV VLWXDWLRQ WKDW FDQ OHDG \
&$87,21 GHUDWH LQMXU\

:$51,1+*
LQGLFDWHY D KDJDUGRXV VLWXDWLRQ WKDW FDQ OHDG \
:$51,1*

'$1*(5

LQGLFDWHY D PD[LPXP KD]JDUGRXV VLWXDWLRQ WKDW FD

+D]DUG OHYHOV

'$1*(5 LQGLFDWHYV WKH PD[LPXP KD]DUG OHYHO LQGLFDW
DWLRQ WKDW FDQ FDXVH GHDWK RU VHULRXV LQMXU\
:$51,1* LQGLFDWHYV D KD]JDUGRXV VLWXDWLRQ WKDW FDQ
&$87,21 LQGLFDWHYV D KD]DUGRXV VLWXDWLRQ WKDW FDC
PLOG RU PRGHUDWH SK\VWLFDO KDUP

:DUQLQJ V\PERO

'DUQLQJ V\PERO

6WUXFWXUH

7KH LQWURGXFWLRQ GHVFULEHV WKH W\SH DQG VRXUFH
7KLV VHFWLRQ GHVFULEHV WKH SRWHQWLDO FRQVHTXHQ
'$1*(5 § 7KH RSWLRQDO VWHS FRQWDLQV QHFHVVDU\ PHDVXUH'



IDVHU VDIHW\
6DIHW\ LQVWUXFWLRQV

OHGLFDO 'HYLFH /DZ RQO\ DSSOLFDEOH IRU *HU

7TKH . (< y,, XSJUDGHG LV D FODVV ,, E GHYLFH DFFRUG
((&

,Q *HUPDQ\ RSHUDWRUVY HTXLSPHQW PDQDJHUV DQG XVH
HTXLSPHQW LQ DFFRUGDQFH ZLWK WKH OHGLFDO '"HYLFH

,Q SDUWLFXODU VXFK GHYLFHV PD\ RQO\ EH RSHUDWHG
UHFRJQL]JHG UXOHV RI WHFKQRORJ\ DQG RFFXSDWLRQDO
SURWHFWLRQ UHJXODWLRQV

1RWH

&RXQWU\ VSHFLILF SURYLVLRQV PXVW EH REVHUYHG ZKH
WKH )HGHUDO 5HSXEOLF RI *HUPDQ\ WKH UHVSHFWLYHO'
RI *HUPDQ SURIHVVLRQDO DVVRFLDWLRQV RQ VDIHW\ %*
PXVW DOVR EH REVHUYHG

$FFHVVRULHYV E\ RWKHU PDQXIDFWXUHUV PD\ QRW EH XVl

1RWH

7KH RSHUDWRU PXVW LQVWDOO D ZDUQLQJ OLJKW DQG Z
GRRU WR WKH WUHDWPHQW URRP LQ ZKLFK WKH .(< /DVH
LGHQWLILFDWLRQ RI WKH ODVHU WUHDWPHQW URRP DFF

,Q DGGLWLRQ RSHUDWRUV LQ *HUPDQ\ DUH UHTXLUHG W
VHUYLFH WHFKQLFLDQ FDQ EH RI DVVLVWDQFH LQ ILOOLC

1RWH
7KH PHGLFDO GHYLFH ERRN LV LQFOXGHG LQ WKH GHOLY

/HIDO SURYLVLRQV

$SSO\ DQG PHHW WKH RYHUDUFKLQJ JXLGHOLQHV DQG RL
RQV DQG WKH UXOHV RI WHFKQRORJ\ IRU PHGLFDO GHYLF
RI WKH .D9R SURGXFW IRU WKH LQWHQGHG SXUSRVH

2EVHUYH ,(& LQ LWV HQWLUHW\



6DIHW\ FKHFNYV

1RWH

ODNH VXUH WKDW WKH GHYLFHV XQGHUJR UHJXODU DQQ>
WKH UHVXOWYV

,QIRUPDWLRQ RQ WKH VFKHGXOH DQG VFRSH RI WKH VDI|
LQVWUXFWLRQV

SHTXLUHPHQWYV IRU FRUUHFW RSHUDWLRQ

5HVSRQVLELOLW\ LV DVVXPHG IRU WKH VDIHW\ UHOLDELG

>

,QVWDOODWLRQ H[SDQVLRQV DGMXVWPHQWY FKDQJH
QLFLDQV WUDLQHG E\ .D9R

,QGLYLGXDOV KDYH EHHQ DVVLJQHG WKH UHVSRQVLELC
7KH HOHFWULFDO V\VWHP LQ WKH UHOHYDQW URRP PHI
WLRQV RI 9'¢( DQG 9'(

7KH XQLW LV RSHUDWHG DFFRUGLQJ WR WKH LQVWUXF!
9'( DUH IROORZHG LQ PDLQWHQDQFH

7KLV GHYLFH KDV EHHQ WHVWHG DFFRUGLQJ WR

>

v v v

(& 9'( SDUW
.62
(& 9'( SDUW

9'( SDUW



&$87,21

&$87,21

&$87,21

&%$87,21

&$87,21

&$87,21

&$87,21

6DIH XVH
*HQHUDO 6DIHW\ ,QVWUXFWLRQV

ODOIXQFWLRQV GXH WR HOHFWURPDJQHWLF ILHOGV

7KH SURGXFW PHHWY WKH DSSOLFDEOH UHTXLUHPHQWYV

*LYHQ WKH FRPSOH[ LQWHUDFWLRQV EHWZHHQ HTXLSPHC

PD\ EH LQIOXHQFHG E\ D FHOO SKRQH WKDW LV LQ XVH

§ 'R QRW XVH FHOO SKRQHV LQ PHGLFDO RIILFHV KRVSL

§ 3XW HOHFWURQLF GHYLFHV VXFK DV HJ FRPSXWHU V\
GRZQ GXULQJ RSHUDWLRQ

7KH .D9R SURGXFW LV QRW SHUPLWWHG WR EH XVHG LQ D

7KH XVHU PXVW HQVXUH WKDW WKDW WKH XQLW ZRUNV S
GLWLRQ EHIRUH HDFK XVH

‘DQJHU IURP GDPDJHG RSHUDWLQJ SDUWYV
:KHQ RSHUDWLQJ SDUwWV DUH GDPDJHG WKH\ PD\ QRW E}

+D]DUG RI DLU HPEROLVP DQG VNLQ HPSK\VHPD

7KH LQVXIIODWLRQ RI VSUD\ LQ RSHQ ZRXQGV LQ WKH VX
OLVPV DQG VNLQ HPSK\VHPD

§ $YRLG WKH LQVXIIODWLRQ RI VSUD\ LQ RSHQ ZRXQGV |

'‘DPDJH IURP ORQJ SHULRGV Rl QRQ XVH
'XH WR VWDJQDWLRQ GDPDJH FDQ DULVH GXULQJ ILUVW
ZHHNHQGV KROLGD\V YDFDWLRQ HWF
§ 5LQVH RU EORZ RXW VSUD\ FRQGXFWLQJ OLQHV LQ WU
§ 5HPRYH WKH KDQGSLHFH IURP WKH KROGHU DQG RSHL

+D]DUGV IURP WKH XQVXSHUYLVHG XVH RI ODVHUV
%HIRUH OHDYLQJ WKH WUHDWPHQW URRP WXUQ RII WKH
SURWHFW DJDLQVW XQDXWKRUL]JHG XVH

§ 7XUQ RIIl WKH PDLQ SRZHU VZLWEK

§ 5HPRYH WKH NH\ IURP WKH NH\ RSHUDWHG VZLWFK

+D]DUG IURP SUHYLRXV LOOQHVYV DQG VXVFHSWLELOLW\
+DHPRUUKDJLQJ RU RWKHU UHDFWLRQV GDQJHURXV WR ¢
§ $VN SDWLHQWYV DERXW SULRU LOOQHVVHVY KDHPRSKLC

'‘DPDJH IURP WLSSLQJ
7KH ODVHU GHYLFH FRQWDLQV D ZDWHU FRROHU IRU FRR
§ 1HYHU WLS WKH .(< /DVHU ,,» XSJUDGHG RU OD\ LW
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'‘DPDJH IURP WUDQVSRUW

3URSHUW\ GDPDJH

§ 2Q0\ SXO0O WKH .(< /DVHU ,,, XSJUDGHG RQ WKH JU|
WUDQVSRUWLQJ LW

§ :KHQ WUDQVSRUWLQJ LW RYHU D WKUHVKROG RQO\ S
VOLJKWO\ OLIW WKH GHYLFH

3DFHPDNHUV

5LVNV I URP HOHFWURPDJQHWLF ILHOGV

7TKH IXQFWLRQV RI LPSODQWHG V\VWHPV VXFK DV SDFHP

HOHFWURPDJQHWLF ILHOGYV

§ 2EVHUYH FXUUHQW XSGDWHV LQ MRXUQDOV

§ $VN SDWLHQWY EHIRUH WUHDWPHQW

§ +DYH WKH SDWLHQW SUHVHQW LGHQWLILFDWLRQ WKD\
DVVHVV SRWHQWLDO KD]DUGV

§ (YDOXDWH WKH ULVNV DQG EHQHILWYV

§ 7DNH VXLWDEOH HPHUJHQF\ SUHFDXWLRQV DQG LPPHG
KHDOWK

§ ORQLWRU V\PSWRPV VXFK DV HOHYDWHG KHDUW UDWH
7TKHVH FDQ LOQGLFDWH SUREOHPV ZLWK D SDFHPDNHU

'LVSRVDO RI HOHFWURQLFV DQG HOHFWULF

1RWH
$FFRUGLQJ WR (& GLUHFWLYH FRQFHUQLQJ XVHG H:
FHV WKLV SURGXFW LV VXEMHFW WR WKH FLWHG GLUHF\
GLQJO\ ZLWKLQ (XURSH

%HIRUH GLVDVVHPEOLQJ GLVSRVLQJ RI WKH SURGXFW
GLVLQIHFWHG VWHULOL]HG DFFRUGLQJ WR WKH VHFWL
$GGLWLRQDO LQIRUPDWLRQ FDQ EH REWDLQHG IURP .DOF
VXSSOLHU

JRU ILQDO GLVSRVDO FRQWDFW

*HUPDQ\

7R UHWXUQ DQ HOHFWULFDO GHYLFH SURFHHG DV IROOF
$W WKH ZHEVLWH ZZZ HQUHWHF GH Rl HQUHWHF *PE+
D GLVSRVDO UHTXHVW XQGHU WKH PHQX LWHP HRP RU
UHTXHVW
)LOO RXW WKH IRUP ZLWK WKH FRUUHVSRQGLQJ LQIRU
UHTXHVW RU E\ ID] WR HQUHWHF *PE+
7KH IROORZLQJ DYHQXHV DUH DOVR DYDLODEOH IRU TX
SRVDO UHTXHVW
7HOHSKRQH
( PDLO SLFNXS#HRP5(&<&/,1* FRP DQG
ODLO HQUHWHF *PE+ HRP5(&<&/,1* '"HSDUWPHQW
.DQDOVWUDH

9HOWHQ

<RXSHUPDQHQWOGH@VMWDOIOMG EH SLENHG XS LQ \RXU S
PRYDBOH W ZLOO EH SLFNHG XS DW WKH FXUE DW \RXU
OLQH
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7KH RZQHU RU XVHU Rl WKH GHYLFH ZLOO EHDU WKH FF
WLRQ DQG SDFNDJLQJ

,QWHUQDWLRQDO (8
YRU FRXQWU\ VSHFLILF LQIRUPDWLRQ RQ GLVSRVDO FRQ

SHUVRQDO H\H SURWHFWLRQ

$00 RI WKH SHUVRQV WKDW DUH LQ WKH UDQJH RI WKH Ol
VDIHW\ JRJJOHV 7KH ODVHU VDIHW\ JRJJOHV PXVW EH LC
/1 (1 ZDYHOHQJWK w P

6HH DOYRFHVVRULHV 3DJH

IDVHU EHDP KD]DUG

,UUHYHUVLEOH H\H GDPDJH

§ 2EVHUYH WKH LQVWUXFWLRQV DFFRPSDQ\LQJ WKH OD\

8§ 'R QRW DFWLYDWH WKH ODVHU ZKHQ WKH KDQGSLHFH

§ 1IHYHU ORRN LQWR WKH GLVWDO HQG RI WKH KDQGSLHF
KRVH HLWKHU ZLWK RU ZLWKRXW WKH ODVHU VDIHW\ .

6DIHW\ RI WKH FRQVWUXFWLRQ

7KH .(< /IDVHU ,,, XSJUDGHG ZDV FRQVWUXFWHG DFFRI
VWDQGDUGV VXFK DV ,(& (& DQG 9'(
1XPHURXV PHDVXUHV KDYH EHHQ XQGHUWDNHQ WR HQVX
VWDQWLDO FRPIRUW GXULQJ XVH

7KH XVHU ZLOO QRW EH GLUHFWO\ DZDUH RI PDQ\ RI WKH

s 'LUHFWO\ DIWHU WXUQLQJ WKH GHYLFH RQ WKH PLFUR
FKHFN

s 7KHQ D VHULHV RI VDIHW\ UHOHYDQW FRPSRQHQWYV ZL(
WHVW LV XQVXFFHVVIXO WKH GHYLFH ZLOO WXUQ RII [

> .1 WKH WHVW LV VXFFHVVIXO WKH GHYLFH ZLOO JR WR

> 'XULQJ RSHUDWLRQ WKH SURSHU IXQFWLRQLQJ RI WKF
VDIHW\ UHOHYDQW FRPSRQHQWV LV FRQWLQXRXVO\ FK

5> OD[LPXP YDOXH ZDV SODFHG RQ SUHYHQWLQJ WKH PDO
SRQHQWYV IURP HQGDQJHULQJ WKH SK\VLFLDQ GHQWDC
SDUWLHV
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(OHFWURPDJQHWLF FRPSDWLELOLW\

1RWH
%DVHG RQ (1 FRQFHUQLQJ WKH HOHFWURPDJQHWL
PHGLFDO GHYLFHV ZH QHHG WR SRLQW RXW WKDW
HOHGLFDO HOHFWULFDO GHYLFHV DUH VXEMHFW WR VSHI
QHWLF FRPSDWLELOLW\ DQG PXVW EH RSHUDWHG LQ DFF
LQVWUXFWLRQV
H 3RUWDEOH DQG PRELOH KLJK IUHTXHQF\ FRPPXQLFDWLI
ULFDO PHGLFDO GHYLFHV

YXUWKHU GHWDLOV RQ WKH WHFKQLFDO (0& GHVFULSWL
HVW

'‘DPDJH IURP LQFRUUHFW DFFHVVRULHYV
7KH XVH Rl RWKHU DFFHVVRULHVY WUDQVIRUPHUV DQG Ol
H[FHSWLRQ Rl WUDQVIRUPHUV DQG OLQHV WKDW .D9R VH
QDO FRPSRQHQWY FDQ LQFUHDVH WUDQVPLVVLRQ RU UF
QLW\ RI WKH SURGXFW

§ 2Q0\ XVH DFFHVVRULHV UHFRPPHQGHG E\ .D9R

1RWH
.D9R FDQQRW JXDUDQWHH WKDW DFFHVVRULHVY OLQHV D
.D9R ZLOO FRUUHVSRQG ZLWK (0& UHTXLUHPHQWYV RI (1



6DIH ODVHU UDQJH

1RWH
(DFK WLPH WKH .(<
PXVW EH REVHUYHG

7KH URRP PXVW EH LGHQWLILHG E\ WKH UHTXLUHG ZDUQ
RI HQWU\

v,y XSJUDGHG LV VWDUWHG WKH U

® 0

p :DUQLQJ ODPSV g :DUQLQJ VLJIQV

:DUQLQJ ODPSV

,Q WKH SODQQLQJ VWDJH PDNH VXUH WKDW ZDUQLQJ OL

GRRUV WR WKH WUHDWPHQW URRPV LQ ZKLFK WKH .(< /D\

.| SRVVLEOH LQVWDOO WKH HOHFWURQLFV DV IROORZV

7KH ZDUQLQJ OLJKWV RSHUDWH ZKHQ SRZHU LV DSSOLHG
.., XSJUDGHG

7KH ZDUQLQJ OLJKWV PXVW EH LQVWDOOHG E\ D SURIHV)\

1RWH

7KH ZDUQLQJ ODPSV DUH QRW LQFOXGHG ZLWK WKH GHO
XSJUDGHG



:DUQLQJ VLJIQV

7KH FXUUHQW ZDUQLQJ VLIJQV DUH WR EH DIIL[HG DW H\H
WKH WUHDWPHQW URRP LQ ZKLFK WKH .(< ODVHU ves X
I[IURP WKH RXWVLGH

Laser-Beam

1RWH
ﬂ 7KH ZDUQLQJ VLIJQV DUH LQFOXGHG LQ WKH DFFHVVRULH

6HH DOYRFHVVRULHV 3DJH



(OHFWURPDJQHWLF FRPSDWLELOLW\

7KH .(< /IDVHU

EHORZ 7KH FXVWRPHU RU XVHU RI WKH .(< /DVHU
LV RSHUDWHG LQ VXFK DQ HQYLURQPHQW

(OHFWURPDJQHWLF 7UDQVPLVVLRQV

vy, XSJUDGHG LV IRU XVH LQ DQ HQYLUF

X

OHDVXUHPHQWYV RI QR
RQV

ERQ \RUPQYPHVVLE

(OHFWURPDJQHWLF H
GHOLQHV

QYLURQ

+) WUDQVPLVVLRQ DF
&,635

FRBRAEBQJ WR

7KH .(< /IDVHU L, X
XVHV +) HQHUJ\ RQO\
RSHUDWLRQ ,WV +) W
WKHUHIRUH YHU\ ORZ
EDEOH WKDW QHLJKE
GHYLFHV ZLOO EH GL

SJUDGH
IRU LW\
UDQVPL
DQG L\
RXULQJ
VW XUEH

+) WUDQVPLVVLRQ DF
&,635

FRRODGAVQ %o W R

7KH .(< /IDVHU L, X
IRU XVH LQ DOO IDFL(
GHQWLDO RQHV DQG
GLUHFWO\ FRQQHFWH
VXSSO\ WKDW DOVR V
EXLOGLQJV

SJUDGH
DLWLHV
IDFLOL\
G WR D
XSSOLH

7UDQVPLVVLRQ RI KD [SPRIMWVF\S DFFRUE GLWWR
GLQJ WR ,(&
7UDQVPLVVLRQ RI YR O DRERIQIRUPDQFWMLRQV GLWWR

RU IOLFNHU DFFRUGL

QJ WR , (&




5S5HVLVWDQFH WR HOHFWURPDJQHWLF LQWH

7KH .(< /IDVHU

v, XSJUDGHG L

V IRU XVH LQ DQ HQYLUR

EHORZ 7KH FXVWRPHU RU XVHU RI WKH .(< /DVHU X
LV RSHUDWHG LQ VXFK DQ HQYLURQPHQW
PPXQLW\ WHVW)N (& WHVW OH&RI@ RUPDQFH OH®HOWURPDJQHWLF HQY
PHQW JXLGHOLQHV
(OHFWURVWDWL|E G NOFKRQWD FW |6 LWXKBRQMWBFW |GEQRRKY WHKRXOG| EH PDG
(6° DFFRUGLQJ|WMR9,8L.U GLVFKDUMNS9 DLU GLVFKDBRRG RU FRQFUHWH RU
FHUDPLF WLOHV| :KHQ V
IORRU LV PDGH RI V\QW
PDWHULDO WKH UHODW
GLW\ PXVW EH DW OHDV
)DVW WUDQVLHQW HOHRUUSRRBUsOLNHVRY SRZHU7&HQFMWDOLW\ RI|WKH VX
GLVWXUEDQFHV|NAXIRWWMOBRE DQG RXWSXW OLE|YROWDJH VKRXQG FRUU
FRUGLQJ WR ,(& QHV WR WKDW RI D W\SLFDO
RU KRVSLWDO HIQYLURQ
6XUJHY DFFRUGLDJ NRQR&PDO PRGHNYRMRWPHO PHEGH YRDWIDE\ RI|WKH VX
JHsS N9 FRPPRQIRRGHNY9 FRPPRQYRR®WJIH VKRXQG FRUU
YROWDJH YROWDJH WR WKDW RI D W\SLFDO
RU KRVSLWDO HIQYLURQ
9ROWDJIH LOQWHUUXSSWLRQV 8, 7KH TXDOLW\ RI|WKH VX
VKRUW WHUP LQWHUU®GWMURXEWLIRO LOWHUUXSWYROWDJIH VKRXQG FRUU
DQG IOXFWXDWLRY RISVHHRG |IRU SHULRG |WR WKDW RI D W\SLFDO
VXSSO\ YROWDJH DFERUGLQ]J 8, RU KRVSLWDO HIQYLURQ
WR (& LQWHUUXSWLRQ LQWHUUXSWERHQ WKH XVHU RI WKH
IRU SHULRGV |IRU SHULRGYV |[/DVHUYV o0 XPJUDGHC
8. 8. QHHGV FRQWLQXHG RSH
LOQWHUUXSWLRQ LOQWHUUXSwW|LREHQ ZKHQ WKHI SRZHU
IRU SHULRGV |[IRU SHULRGY SOV LV LQWHUUXSWHG
8- 8- Caovhuy Y Xsi0p
|!Ru L\Q/WHUUXSV\II_iI;UQL?/WHUUXSV\ b('ﬁ% JURP DQ XALOWHUL
SHULRGYV SHULRGYV SRZHU VXSSO\ RU D EDV
ODJQHWLF ILHOG BLWK D VXSE $ P ODJQHWLF ILHOGV DW W
SO\ IUHTXHQF\ +] PDLQV IUHTXHQF\ VKRX
DFFRUGLQJ WR |(& FRUUHVSRQG WR W\SLFI
HV LQ D EXVLQHVV DQG
SLWDO HQYLURQPHQW
127( 9 7 LV WKH DOWHUQDWLQJ PDLQV YROWDJH EHIRUH



,PPXQLW\ WHYV

W&

WHVW

GHRYHRUPDQFH

ODIFWOURPDJQHWLF H
GHOLQHYV

&RQGXFWHG +
EDQFHV DFFRU
1(&

®@LYWXNH WR

GLIQRXWR/LGH H

EDQWGV

9HII

Rl ,60

3RUWDEOH DQG PREL
VKRXOG QRW EH XVH
(< IDVHUV ., XSJ
GLQJ WKH ZLUHV WK
FHG VDIH GLVWDQFH
WKH HTXDWLRQ IRU W
IUHTXHQF\
5HFRPPHQGHG VDIH G
G V3

G V3 IRU 0+] WR

G VY3 I|RU 0+] WR
ZLWK 3 DV WKH PD[LP
RI WKH WUDQVPLWWH
FRUGLQJ WR WKH WU
WXUHU DQG G DV WK
VDIH GLVWDQFH LQ P
E7KH ILHOG VWUHQJIW
GLR WUDQVPLWWHUV
WKH FRQIRUPDQFH O
TXHQFLHV LQ DQ RQ

¢ &ORVH WR GHYLFHV
ORZLQJ VPGERWOW X UEL

QYLURQ

OH UDG!
5 FORVH
UDGHG I
DQ WKH
FDOFXO
KH WU

LVWD QI

0+]

*+]

XP UDWt
ULQ :D
DQVPLW
H UHFRI
HWHUYV
K RI VW]
VKR XOC
HYHO DV
LWH FK
WKDW K

QFHV D

SRVVLEOH

127( $W 0+] DQG 0+] WKH KLJKHU IUHTXHQF\ UDQJ
127( 7KHVH JXLGHOLQHV PD\ QRW EH DSSOLFDEOH LQ HY
URPDJQHWLF ZDYHV LV DEVRUEHG DQG UHIOHFWHG E\ EX
D7KH ,60 IUHTXHQF\ EDQGV IRU LQGXVWULDO VFLHQWLII
ZHHQ N+] DQG 0+] DUH 0+] WR 0+] 0+] W
0+] 0+= WR 0+] DQG 0+] WR 0+]

E7KH FRQIRUPDQFH OHYHOV LQ WKH ,60 IUHTXHQF\ EDQGYV
DQG WKH IUHTXHQF\ UDQJH RI 0+] DQG *+] DUH LQWH
EDELOLW\ WKDW PRELOH DQG SRUWDEOH FRPPXQLFDWLR
EDQFHV ZKHQ WKH\ DUH XQLQWHQWLRQDOO\ EURXJKW QH
DGGLWLRQDO IDFWRU RI LV XVHG ZKHQ FDOFXODWLQJ
ZLWKLQ WKHVH IUHTXHQF\ UDQJHYV

F7KH ILHOG VWUHQJWK Rl VWDWLRQDU\ WUDQVPLWWHUV
SKRQHV DQG ODQG PRELOH UDGLR GHYLFHV DPDWHXU U
DQG WHOHYLVLRQ EURDGFDVWHUV FDQQRW EH WKHRUHW
WKH HOHFWURPDJQHWLF HQYLURQPHQW RI VWDWLRQDU\
VKRXOG EH FRQVLGHUHG :KHQ WKH PHDVXUHG ILHOG VW
/IDVHU ,,, XSIJUDGHG LV XVHG H[FHHGV WKH DERYH FRC
ODYH % VKRXOG EH PRQLWRUHG WR GHPRQVWUDWH SURSE
IRUPDQFH IHDWXUHY EH REVHUYHG DGGLWLRQDO PHDVX!
D GLIIHUHQW DOLJQPHQW RU DQRWKHU ORFDWLRQ IRU W
G:LWKLQ WKH IUHTXHQF\ UDQJH RI N+] WR 0+] WKH IL
WKDQ,,® P



SHFRPPHQGHG VDIH GLVWDQFHYV

7KH .(< /IDVHU vy, XSIJUDGHG LV LOQWHQGHG IRU XVH LQ
PHQW LQ ZKLFK +) GLVWXUEDQFHY DUH FRQWUROOHG 7K
/IDVHU vy, XSJUDGHG FDQ KHOS SUHYHQW HOHFWURPD.
QLQJ WKH PLQLPXP GLVWDQFH EHWZHHQ SRUWDEOH DQG
GHYLFHV WUDQVPLWWHUV DQG WKH .(< /DVHU vey XSJ
RI WKH FRPPXQLFDWLRQ GHYLFH DV LQGLFDWHG EHORZ

5DWHG SRZHU R| W KH WM Q VE+] 0+] WR 0+] 0+] WR * 4]
PLWWHU LQ : @ NE © V3 G V3

JRU WUDQVPLWWHUYVY ZKRVH PD[LPXP UDWHG SRZHU LV QF
PHQGHG VDIH GLVWDQFH G LQ PHWHUV P FDQ EH FDOFX
UHVSHFWLYH JDS ZKHUH 3 LV WKH PD[LPXP UDWHG SRZHL
DFFRUGLQJ WR WKH PDQXIDFWXUHU V LQIRUPDWLRQ

127( $W 0+] DQG 0+] WKH KLJKHU IUHTXHQF\ UDQJ
127( 7KHVH JXLGHOLQHY PD\ QRW EH DSSOLFDEOH LQ H
HOHFWURPDJQHWLF ZDYHV LV DEVRUEHG DQG UHIOHFWH (



'"HYLFH GHVFULSWLRQ

.(< IDVHU 0ODW QR

L

@

©®

)
~d

p /DVHU WXELQJ u .H\ VZLWFK RQ RIlI IXQFWLRQ
g 6ZLQJ DUP v (PHUJHQF\ ODVHU VWRS
r IDVHU HPLVVLRQ LQGLFDWWDWGSLHFH
s TRXFK VFUHHQ X +DQGSLHFH VXSSRUW
t ,QSXW FRXSOLQJ y /IDVHU WXEH FRXSOLQJ
7KH GHVLJQ DQG GHVFULSWLRQ RI WKH .(< /IDVHU ,,, X

(< IDVHU



OXOWLIXQFWLRQDO IRRW FRQWURO

p 7TUHDG SURWHFWLRQ KRBRSQHUJ\ VHWWLQJ
g 5HDG\ EXWWRQ t / DVHU SXOVH WULJJHU
r YUHTXHQF\ VHWWLQJ u 6SUD\ EXWWRQ



5HDU RI WKH ODVHU GHYLFH




9HUVLRQ $ 9a +] +]

[
IERe

©©

p &8RQQHFWLRQ IRU HIWHUQBOXGRRU SRRDMDE®SXW 9a
VZLWFK +] $00 SROH GLVFRQQHFWI
WKH VXSSO\ QHWZRUN
g ODLQ VZLWFK ZLWK LOWHJUDWHG FLUFXLW
EUHDNHU

1RWH

&RQQHFWLRQ IRU HIWHUQDO GRRU FRQWDFW

PD[ 9 P$ ORDG RI WKH GRRU FRQWDFW

PD]J 9 $ VZLWFK FRQWDFW IRU HIWHUQDO ZDUQLQJ O
'R QRW FRQQHFW H[WHUQDO YROWDJH ZLWK WKH GRRU F



O9HUVLRQ % Oa Oa O9a 9a +]

®_
®_

p ODLQV LQSXW IXVH $ r ODLQ VZLWFK ZLWK LQWHJUDYV
-DSDQ $ WLF FLUFXLW EUHDNHU

g &RQQHFWLRQ IRU H[W H UsQ PLOHER RRIQERHFWBIFVP DLQV FDE
VZLWFK

PD]I 9 P$ ORDG RI WKH GRRU
FRQWDFW
PD]I 9 $ VZLWFK FRQWDFW IRU

HIWHUQDO ZDUQLQJ ODPS

1RWH

&RQQHFWLRQ IRU H{WHUQDO GRRU FRQWDFW

PD[ 9 P$ ORDG RI WKH GRRU FRQWDFW

PD]J 9 $ VZLWFK FRQWDFW IRU H[WHUQDO ZDUQLQJ O



TRXFKVFUHHQ

7KH V FHQWUDO FRQWURO LV D WRXFKVFUHHQ ZKRVH VX
IXQFWLRQV ZKHQ LW LV WRXFKHG ZLWK D ILQJHU



7\SH SODWH DQG SRZHU UDWLQJ SODWH

1RWH

7KH W\SH SODWH DQG UDWLQJ SODWH LV RQ WKH EDFN R
LQIRUPDWLRQ RQ WKH FXVWRPHU V HOHFWULFDO FRQQH
VHULDO QXPEHU DQG PDWHULDO QXPEHU

Kaltenbach & Voigt GmbH s

% Bismarckring 39 C € -
D-88400 Biberach

KEY Laser 3+ 1343

2009 -1234567
Bl

REF| 1.006.4200

230V~ 50/60 Hz max. 13 A
Laserklasse 4, laserclass 4 (IEC 60825-1)
Made in Germany

oz O

1min 2N

6HH DOVRHFKQLFDO GDWD DQG UHTXLUHPHQWY 3DJH
1RWH

7KH W\SH DQG UDWLQJ SODWHY DUH RQ WKH EDFEN RI WKF
SODWH IRU WKH UHVSHFWLYH XSJUDGH YHUVLRQ , ,, RU



xﬂ: '\a. xa

7\SH

'HYLFH W\SH

61 |6HULDO QXPEHU ZLWK
<HDU RI PDQXIDFWXUH H[DPSOH
5XQQLQJ VHULDO QXPEHU H[DPSOH

ODWHULDO QXPEHU

7\SH % DSSOLFDWLRQ SDUW

JROORZ WKH LQVWUXFWLRQV IRU XVH

&( PDUN VWDWHPHQW RI FRQIRUPLW\ DFFR

UGLQJ V

)RU GLVSRVDO LQIRUPDWLRQ VHH XVH LQ DFFRUGD
9'( VDIHW\ VLJ

( Q

Bl oRGH
2SHUDWLQJ WLPH IRU WKH .(</DVHU v, XSIJUDGF
3DXVH WLPH IRU WKH .(< /DVHU ., XSIJIUDGHG F

1RWH

JRU SHUPLVVLEOH RSHUDWLQJ WLPHV IRU WKH XQLW DQC
'DWD VHFWLRQV

1RWH

,Q FDVH RI PDOIXQFWLRQV RI WKH .(< /DVHU

., XSJUL

SODLQWYV DOZzZD\V LQGLFDWH WKH VHULDO QXPEHU DQG |

1RWH
ORGLILFDWLRQV WKDW PLJKW LPSDLU VDIHW\ DUH SURKL



/IRFDWLRQ WR DIIL[ WKH ODVHU ZDUQLQJ SOL

2Q WKH EDFN RI WKH ODVHU XQLW WKHUH LV D WULDQJO
DFFRUGLQJ WR ,(&




$ WULDQJXODU ODVHU ZDUQLQJ VIPERO DQG LQIRUPDWLR
WXEH FRXSOLQJ

/IDVHU DSH
DW
GLVWDO




THFKQLFDO GDWD DQG UHTXLUHPHQWYV

BHWXS SODQ 1R

(OHFWULFDO OHDG 9 BFKXNR VRFNHW
ODLQV SRZHU LQSXW OLQHP ORQJ
,OSXW YROWDJH 9a

%\ LQVWDOOLQJ WKH ([WHW@GDO $YROWDAaH NBW RU
DQ LVRODWLQJ WUDQVIRUPHU WKH LQSXW YROWDE
JH LV H[SDQGDEOH WR

JUHTXHQF\ +]
3RZHU FRQVXPSWLRQ . DQG 9%
&XVWRPHU IXVH SURWHFWWLRRU & DXWRPDWLF
&XVWRPHU IXVH SURWHFWLRQ 9
&XVWRPHU IXVH SURWHFWL{RQ 9

-DSDQ

&ODVVLILFDWLRQ

'"HYLFH RI SURWHFWLRQ FODVYV ,

'"HYLFH QRW SURWHFWHG DJDLQVW WKH SHQHWE
UDWLRQ RI ZDWHU

7\SH % DSSOLMDWLRQ SDUW
2SHUDWLQJ FRQGLWLRQV

$PELHQW WHPSHUDWXUH r&
SHODWLYH KXPLGLW\ PD|
&RQGHQVDWH RQ XQLW QRW SHUPLVVLEOH

6XLWDEOH IRU RSHUDWLRQ XS WR P DERYH VHD OHY

ORGH FRQWLQXRXV RSHUDWLRQ GXW\ W\SH

YDOLG IRU WKH ODVHU GHYLFH ORDG IRU PRGH RI WKH
LQVWUXFWLRQV
YRUD PLQ SXOVH PLQ SDXVH ZLWK D XQLW VHWWLQJ

DW DQ HQYLURQPHQWDO SHHUPPSWVDBWXH KW RQJIWK RI RSHUI
r&

DW DQ HQYLURQPHQWDO S HHUPSWVD XMW WD RQIWK RI RSHUI
r&



7TKHUDS\ ODVHU

/IDVHU W\SH 6ROLG VWDWH (U <$* ODVHU
:DYH OHQJWK wP LQIUDUHG
/IDVHU FODVYV

3XOVH HQHUJ\

DW WKH H[LW RI WKH ODVHU FR®-WUD DQJOH KDQG
SLHFH ODW QR

6HWWDEOH ZLWKLQ D UDQQH RR- VWHSWK-
6HWWDEOH ZLWKLQ D UDQQH RR- VWHS\W -

3XOVH IUHTXHQF\ +]
3XOVH GXUDWLRQ wV
'LYHUJHQFH

'LYHUJHQFH RI WKH ODVHA S EURP DIWHU H[LE
WLQJ WKH ODVHU FRQWUD DQJOH KDQG SLHFH
ODW QR

12+ P

3LORW ODVHU

/IDVHU W\SH 5HG ODVHU GLRGH

IDVHU FODVV PD[ P:

':DYH OHQJWK QP UHG

+HDW UDGLDWLRQ LK

&RROLQJ DLU FRROHG ZLWK LQWHUQDO Z

&RROLQJ ZDWHU &RQGXFWLYLW\ EHORZ w6 FP
9'(

$PRXQW Rl FRROLQJ ZDWBI®SUR]| o)

6SUD\ ZDWHU VXSSO\ 5HVHUYRLU LQWHJUDWHG LQ Wt

.., XSJUDGHG

6SUD\ ZDWHU TXDOLW\ RQO\ GLVWLOOHG DQG GHPLQHL
S+ QHXWUDO

6SUD\ ZDWHU OHYHO PO

6SUD\ DLU VXSSO\ LQWHJUDWHG LQ WKH .(< /DVHU
JUDGHG



8QLW ZHLJKW NJ

&RQQHFWLRQ WR GRRU FRRWDBW P$ ORDG RQ WKH GF
WDFW

6ZLWFKLQJ FRQWDFW IRWPB[WHWQD® ZDUQLQJ
ODPS

3DFNDJLQJ WUDQVSRUWDWLRQ DQG VWRUDJH

*URVV ZHLJKW NJ
I1HW ZHLJKW NJ
3DFNDJH GLPHQVLRQV [ [ PP

7TUDQVSRUWDWLRQ DQG VWRUDJH FRQGLWLRQV

WHPSHUDWXUH PLQ PD]I
+XPLGLW\ PLQ PD]J
$LU SUHVVXUH PLQ PDJ K3D



2SHUDWLRQ

(PHUJHQF\ RIl VZLWFK

7KH HPHUJHQF\ ODVHU VWRS LV LOWHQGHG IRU HPHUJHQ
,Q FRQIXVLQJ DQG KD]DUGRXV VLWXDWLRQV SUHVV WKH
DWHO\ VKXW RIl WKH ODVHU

1RWH
+RZHYHU WKH HPHUJHQF\ ODVHU VWRS VKRXOG QRW EH

VLQFH LWV XVH PD\ OHDG WR SUHPDWXUH ZHDU RI WKH C
GRHV QRW SURYLGH DOO SROH GLVFRQQHFWLRQ IURP Wt

6HH DOVR6ZLWFKLQJ RIlI 3DJH



J)LOO WKH VSUD\ ZDWHU

,Q RUGHU WR DYRLG PLFURELDO FRQWDPLQDWLRQ WKH \
QLVKHG FRPSOHWHO\ DW OHDVW RQFH D ZHHN

,I 635%< 5(6(592,5 (037< LV GLVSOD\HG RQ WKH WRXFKVF
WKDW WKH VSUD\ ZDWHU UHVHUYRLU LV GLPLQLVKLQJ

J)LOO WKH VSUD\ ZDWHU DV LQGLFDWHG EHORZ

§ 2SHQ WKH IODS r RQ WKH EDFN RI WKH GHYLFH
§ 8QVFUHZ WKH VSUD\ ZDWHU UHVHUYRLU ERWWOH g LQ
§ )LOO vSUuUD\ zDWHU UHVHUYRLU ERWWOH

1RWH
7KH vsSub\ zDWHU UHVHUYRLU ERWWOH PD\ EH ILOOHG R!
ZDWHU QHXWUDO S+ $FLGLF ZDWHU PD\ OHDG WR FRUUF

§ ,QVHUW WKH DVSDUDWQRQ@ WKBWHKH ILOOHG VSUD\ ZDWH
VFUHZ RQ WKH ERWWOH E\ WXUQLQJ FRXQWHUFORFNZL
§ &ORVH GRRU r VR WKDW WKH PDIJQHWLF FDWFK ORFNYV

1RWH
$OWHUQDWLYHO\ \RX FDQ FRQWLQXH ZRUNLQJ LPPHGLD)
ZDWHU | E\ SUHVVLQJ WKH &217,18( NH\ RQ WKH WRXFKVE



&$87,21

IDVHU KRVH DQG KDQGSLHFHYV

/IDVHU KRVH

1RWH
, ] WKH ODVHU KRVH LV UHPRYHG ZKHQ WKH GHYLFH LV W.
WKDW WKH .(< /DVHUV v, XSJUDGHG FDQQRW EH VZLW

'URSSLQJ WKH ODVHU KRVH

'DPDJH WR WKH FRDWLQJ DQG FRQVWUXFWLRQ RI WKH H]

§ 'R QRW OHW WKH ODVHU KRVH GURS

§ 'R QRW EXPS WKH ODVHU KRVH FRXSOLQJV RU VHW WK

§ ODNH VXUH WKDW WKH H[LW ZLQGRZ Rl WKH ODVHU FRX
ILQJHUSULQWYV

6HH DOMRWLRQ Rl WKH KDQGSLHFH LQVWUXFWLRQYV

§ 3XVK WKH ODVHU WXEH FRXSOLQJ q LQWR WKH LQSXW
DOLJQPHQW RI WKH SOXJ

§ 6FUHZ GRZQ ZLWK ORFN QXW

§ *XLGH WKH ODVHU WXEH WKURXJK WKH VZLQJ DUP p
&RXSOH WKH KDQGSLHFHV

1RWH

ODNH VXUH WKDW WKH .(< /DVHU .., XSJUDGHG LV VZL



§ 5HPRYH SURWHFWLYH FDSV p DQG q

§ 3XVK KDQGSLHFH D[LDOO\ VR WKDW LW ZLOO JR RQWR
WR VQDS LQ

§ %HIRUH WUHDWPHQW VHW WKH VSUD\ DQG UXQ D XVHLI
6HH DOVR6SUD\ UHJXODWLRQ 3DJH

6HH DOVRVHU WHVW ZLWK KDQGSLHFH 3DJH



8QGR WKH FRQQHFWLRQ

1RWH
W LV HVVHQWLDO WR DYRLG SHQHWUDWLRQ RI ZDWHU LC
WKLV PD\ UHVXOW LQ GLVWXUEDQFH RI WKH GHWHFWLRQ

1RWH
ODNH VXUH WKDW WKH .(< /DVHU v, XSJUDGHG LV VZL

§ 7R DYRLG FRQWDPLQDWLRQ RI WKH WXEH FRXSOLQJ ZL
IURP EDFN WR IURQW XVLQJ D FOHDQ GU\ FORWK
6HH DOMRWLRQ $ RI KDQGSLHFH LQVWUXFWLRQV

1RWH
n :LQGRZV DUH FRDWHG 'R QRW ZLSH XQQHFHVVDULO\



§ &KHFN WKDW WKH ZLQGRZ q LV FOHDQ DQG GU\ DQG Wi
PDJHG

1RWH
,] D KDQGSLHFH LV QRW FRXSOHG GLUHFWO\ DIWHUZDUG

SURYLGHG ZLpNBQWGKW KD EDQGSLHFE H/AKIHWK WKIR FDSV SUH
WKH SHQHWUDWLRQ RI GLUW LQWR WKH ODVHU KRVH FR)

§ 'U\ WKH LQVLGH RI WKH KDQGSLHFH FRXSOLQJ



6ZLWFKLQJ RQ

1RWH
(QVXUH WKDW WKH HPHUJHQF\ ODVHU VWRS LV QRW SUHYV
FKHFNHG E\ URWDWLQJ WKH UHG NQRE WR WKH ULJKW |

§ 7XUQ RQ WKH PDLQ VZLWFK RQ WKH EDFN RI WKH GHYL

§ ,QVHUW WKH NH\ LQ WKH NH\ RSHUDWHG VZLWFK

§ 7XUQ WKH NH\ WR WKH ULJKW WR WXUQ RQ WKH .(< /DV
$IWHU D IHZ VHFRQGVY WKH ERRW VFUHHQ DSSHDUV RQ
YHUVLRQ DSSHDUV DW WKH ERWWRP ULJKW

7KH XQLW WKHQ SHUIRUPV DQ LQWHUQDO IXQFWLRQ WHV!
PHQX DSSHDUV RQ WKH WRXFKVFUHHQ



1RZ WKH SUHVHW YDOXHV DUH GLVSOD\HG DQG WKH XQL

1RWH
I1HYHU DOORZ WKH ODVHU XQLW WR VWDQG XQDWWHQGH

6HH DOVR6ZLWFKLQJ RIlI 3DJH

(QHUJ\ VDYLQJ PRGH

, I WKH .(< /DVHU vy XSIJUDGHG ,V QRW XVHG IRU ILYH |
LQWR HQHUJ\ VDYLQJ PRGH 7KH FRROLQJ IDQ LV WXUQH
KHQ WKH WRXFK VFUHHQ LV WRXFKHG DW DQ\ ORFDWLRQ



8VLQJ WKH WRXFKVFUHHQ

,Q JHQHUDO WKH IROORZLQJ LV DSSOLFDEOH IRU RSHUD
$00 ILHOGV ZKLFK KDYH D URXQGHG ERUGHU KDYH WKH V
PXVW EH WRXFKHG LQ WKH PLGGOH DOPRVW ZLWKRXW DC(
VXFFHVVIXOO\ SUHVVHG D EULHI DFRXVWLF VLJQDO LV K

7KH )(("%$&. DQG '(7(&7 NH\V DOVR VHUYH DV LQGLFDWRU
%ULIJKW ILHOG EDFNJURXQG PHDQV RQ
'DUN ILHOG EDFNJURXQG PHDQV RII

$UURZ NH\V XQGHU D QXPHULFDO YDOXH PDNM® L@ FrRERV VLI
UHDBIWHGXFHV WKH YDOXH LQ DFFRUGDQFH ZLWK D SUH
RU PD[LPXP YDOXH LV UHDFKHG WKH DUURZ NH\ GLVDSS|
DUH KHDUG

7TRXFKLQJ WKH NH\V FRQWLQXRXVO\ FKDQJHV WKH YDOXH

0D][ OLQHYV DUH GLVSOD\HG LQ WKH VHOHFWLRQ ZLQGR.

PROGEAM SELECTION

1RWH
$ VHOHFWLRQ EDU ZKLFK FDQ EH PRYHG ZLWK WKH DUUF
VHOHFWLRQ

7KH VHOHFWLRQ EDU LV PRYHG OLQHV XS GRZQ XVLQJ V
'2:1

BUHVVLQJ WKH 2. NH\ UHVXOWYV LQ WKH VHWWLQJ HQWHU
WR WKH VXSHULRU PHQX

B3UHVVLQJ WKH $ERUW NH\ UHWXUQV \RX WR WKH VXSHUL
OHFWLRQ PDGH



,QVWUXFWLRQV IRU XVH .(< /IDVHU .(< IDVHU ,,, XSJUDGHG

2SHUDWLRYLQJ WKH WRXFKVFUHHQ

S5—Pul=s B3UHVVY WKH 6 SXOVH NH\ WR DFWLYDWH WKH VKRUW SXOV




&$87,21

5HDG\ VWDWH

IDVHU EHDP KD]DUG

,UUHYHUVLEOH H\H GDPDJH

§ 2EVHUYH WKH LQVWUXFWLRQV DFFRPSDQ\LQJ WKH OD\

8§ 'R QRW DFWLYDWH WKH ODVHU ZKHQ WKH KDQGSLHFH

§ 1IHYHU ORRN LQWR WKH GLVWDO HQG RI WKH KDQGSLHF
KRVH HLWKHU ZLWK RU ZLWKRXW WKH ODVHU VDIHW\ .

BUHVV WKH 5($'< NH\ LQ WKH VWDUW PHQX RU WKH FRUUH
WR VZLWFK WKH .(< /DVHU v,, XSJUDGHG IURP VWDQGE

7KH .(< /IDVHU ,,, LV LQ UHDG\ PRGH ZKHQ WKH 5($'< N
OHWWHULQJ DQG WKH UHG SLORW ODVHU H[LWV WKH IUF
RQO\ EH HPLWWHG LQ WKLV PRGH

7ULJJHU ODVHU SXOVHYV

$ SULRULW\ ORJLF VZLWFK ZKLFK GHWHFWV WKH SRVLWL
SRVLWLRQ LV LQWHJUDWHG LQ WKH VZLQJ DUP EHDULQJ\
VZLQJ DUP VZLYHOV RXW RI LWV UHDU UHVW SRVLWLRQ

WKH UHPRYDO RI WKH KDQGSLHFH IURP LWV VXSSRUW KI

,Q RUGHU WR WULJJHU ODVHU SXOVHVY WKH KDQGSLHFH
DQG GUDZQ IRUZDUG WR VXFK DQ HI[WHQW WKDW WKH SU
q VZLWFKHV

IDVHU SXOVHVY FDQ QRZ EH WULJJHUHG E\ SUHVVLQJ WKH
ZDUQLQJ GLVSOD\p DERYH WKH GLVSOD\ LQGLFDWHYV WKELC



,Q 5HDG\ PRGH \RX FKRRVH WKH '(7(&7 DQG )(('%$&. EXW
ZHHQ PRGHYV

8VH WKH VSUD\ NH\ RQ WKH IRRW FRQWURO RU RU WKH VS
RU FRPELQH WKH VSUD\ PHGLD RI DLU DQG ZDWHU
6HH DOVR6SUD\ VHWWLQJV 3DJH

y,QWHUUXSWLQJ UHDG\ PRGH

1RWH
'XULQJ SDXVHV LQ WUHDWPHQW WKH KDQGSLHFH VKRXO

VXSSRUW

7KH .(< /IDVHU .., XSJUDGHG LQGHSHQGHQWO\ VZLWFK

ZKHQ
s $ FRQWURO HOHPHQW LV QRW XVHG IRU WKUHH PLQXW

KDQGSLHFH KROGHU VZLWEFK
> 7TKH WULJJHU LV DFWXDWHG ZKLOH WKH KDQGSLHFH LV

(QGLQJ UHDG\ PRGH

7KH UHDG\ PRGH LV HQGHG E\ SUHVVLQJ WKH 5($'< NH\ DJ
RQ WKH IRRW VZLWFK

6HH DOVR 7ULJJHU ODVHU SXOVHV 3DJH



6HWWLQJ SXOVH HQHUJ\ DQG SXOVH IUHTXHC
6HOHFWLQJ WKH SXOVH HQHUJ\

‘'LITHUHQW HQHUJLHYV DQG IUHTXHQFLHV

JUHTXHQF\ LQ +] 3XOVH HQHUJ\ LQ P-
DQG W R
W R
W R
W R

'LITHUHQW HQHUJLHYV DQG IUHTXHQFLHV ZLWK 6

JUHTXHQF\ LQ +] 3XOVH HQHUJ\ LQ P-
DQG W R
W R

7KH FKRVHQ VHWWLQJ LV GLVSOD\HG RQ WKH WRXFKVFUF
7KH SXOVH HQHUJ\ OHYHOV FDQ EH UMIX@WHG zZLWK WK

$OWHUQDWLYHO\ WKH SXOVH HQHUJ\ FDQ DOVR EH VHW
EXWWRQ

1RWH
, ] WKH SXOVH HQHUJ\ LV FKDQJHG ZKHQ WKH ODVHU LV L«
,,», XSJUDGHG DXWRPDWLFDOO\ VZLWFKHVY WR VWDQGE\ P

6HOHFW SXOVH IUHTXHQF\
DQG +] DUH DYDLODEOH

1RWH
, ] WKH SXOVH HQHUJ\ LV FKDQJHG ZKHQ WKH ODVHU LV L
, XSJUDGHG DXWRPDWLFDOO\ VZLWFKHV WR VWDQGE\ P

7KH FKRVHQ VHWWLQJ LV GLVSOD\HG RQ WKH WRXFKVFU}
7KH SXOVH IUHTXHQF\ OHYHOV FDQ EH®m@bbpDWHG ZLWK



,QVWUXFWLRQV IRU XVH .(< /IDVHU .(< IDVHU ,,, XSJUDGHG

2SHUDWLREHWWLQJ SXOVH HQHUJ\ DQG SXOVH IUHTXHQF\

$OWHUQDWLYHO\ WKH SXOVH IUHTXHQF\ FDQ DOVR EH VH
EXWWRQ

'LVSOD\ RI DYHUDJH SHUIRUPDQFH

| DETERT

'LVSOD\ RI WKH VHW DYHUDJH SHUIRUPDQFH LQ :



8VHU WHVW ZLWK KDQGSLHFH

1RWH
(QVXUH WKDW WKH ODVHU WXEH LV LQVHUWHG LQWR WK
DQG WKDW WKH KDQGSLHFH LV PRXQWHG

KHQ WKH ODVHU LV LQ WKH UHDG\ PRGH WKH UHG SLORW
RI WKH WKHUDS\ ObvHU EHDP 7KLV SLORW ODVHU PDNH\
WUDQVPLVVLRQ VI\VWHP LV LQ WKH SURSHU VWDWH

6HH DOVRHDG\ VWDWH 3DJH
§ 3RLQW WKH KDQGSLHFH DW D FRWWRQ ZRRO EDOO RU

, ] WKH SLORW ODVHU LV YLVLEO\ SRRU EURNHQ XS RU FR
RzZ LV SUREDEO\ VRLOHG RU GDPDJHG

6HH DOYWRWXS PHWKRGV DFFRUGLQJ WR ',1 (1 ,62 3D
§ ,| WKH SLORW ODVHU LV FOHDUO\ GHWHFWDEOH WKHQ

<RX FDQ WHOO LI WKH ODVHU RXWSXW LV RSHUDWLQJ SU
ZKHQ ZDWHU LV HYDSRUDWHG ZLWK WKH .(< /DVHU v

1RWH

$00 VDIHW\ UHOHYDQW IXQFWLRQV DV ZHOO DV WKH ODV
FROWLQXRXVO\ PRQLWRUHG E\ WKH FRQWURO HOHFWURZC
IHW\ VKXWRII RI WKH .(< /DVHUV v,y XSJUDGHG LV LPP



ORGHYV

7KUHH PRGHV RI RSHUDWLRQ DUH DYDLODEOH WR WKH X\
» 6WDQGDUG WKHUDS\ PRGH

6 38/6( VKRUW SXOVHV

'(7(&7 GHWHFWLRQ PRGH

)(('%$&. IHHGEDFN PRGH

v v v

1RWH
2XWVLGH OLJKW VRXUFHV FDQ FDXVH WKH GHWHFWLRQ D
E\ LOOXPLQDWLQJ WKH RSWLFDO DSSOLFDWRUV 7KLV FC
020(17 YDOXHV 7KHVH H[WHUQDO GLVWXUEDQFHV PXVW
7RROV IRU ILQGLQJ SODTXH FDQ JHQHUDWH DQ HOHYDWH
WKHUHIRUH EH FDUHIX0OO\ FOHDQHG EHIRUHKDQG

JOXRULQDWHG WRRWKSDVWHVY FDQ FKDQJH WKH IOXRUHYV
VKRXOG KHQFH EH WDNHQ EHIRUH XVLQJ IOXRULQDWHG \
6HDOV DPDOJDP DQG FRPSRVLWH ILOOLQJV FDQ DOVR FI

"HWHFWLRQ DQG IHHGEDFN PRGHYVY XVH WKH IOXRUHVFHQW
VXEVWDQFH RQ H[SRVXUH WR D VSHFLILF OLJKW ZDYHOHOC
HYDOXDWHG

‘KHQ WKH IROORZLQJ SRLQWYV DUH QRW WDNHQ LQWR FR(
EDFN YDOXHV FDQ EH PLVLQWHUSUHWHG

6RLOLQJ

&RPSRVLWH ILOOLQJV WKDW DUH IOXRUHVFHQW
&RPSRVLWH ILOOLQJV ZLWK FRQWDPLQDWHG HGJHV
FDOFXOXV FRQFUHWLRQV

,QVWDQFHV RI KLJKHU YDOXHV KDYH EHHQ REVHUYHG |
JRRG UHVLGXH LQ WKH ILVVXUHYV

3URSK\OD[LV SDVWHYV

UHPLQHUDOLVHG FDULHYV

GLVFRORXUHG WHHWK WKDW DUH QDWXUDOO\ KLJKO\ It
SDWLHQWYV ZKR KDYH EHHQ H[SRVHG WR UDGLDWLRQ

vV VvV VvV vV vV VvV VvV VvV VvV Vv

6ZLWFK PRGH

7KH PRGH '(7(&7 RU )(('%$&. ZKRVH NH\ DSSHDUV EULJKW
LV DFWLYDWHG

7R FKDQJH WR DQRWKHU PRGH SUHVV WKH FRUUHVSRQG



$IWHU WKH NH\ KDV EHHQ SUHVVHG WKH QHZO\ DFWLYDMW
LQVFULSWLRQ

[ e | 1RWH
ﬂ '"HWHFWLRQ DQG IHHGEDFN PRGH DUH GLVDEOHG UHODW]|
WKH GHWHFWLRQ PRGH WKXV OHDGV WR GHDFWLYDWLROQ

6WDQGDUG WKHUDS\ PRGH

B3UHVV WKH EULJKW PRGH NH\ WR GHDFWLYDWH WKH VHO
RWKHU PRGHV 7KLV VKXWV RIl ERWK GHWHFWLRQ DQG IF
SHDUV LQ WKH DUHD EHWZHHQ WKH IUHTXHQF\ UHDGRXW

n' 1RWH

7KH ODVHU FDQ EH RSHUDWHG XQGHU WKLV VHWWLQJ EX



6 38/6( VKRUW SXOVHYV

%\ XVLQJ WKH 6 38/6( IXQFWLRQ \RX FDQ VZLWFK WR VKR
KDUG WLVVXH SURJUDPV DQG WKHUHE\ LQFUHDVH

6 38/6( PRGH LV RQO\ XVHIXO IRU SURFHVVLQJ GHQWDO K
IRU SURFHVVLQJ VRIWHU PDWHULDOV VXFK DV FDOFXOX)

6 3XOVH LV QRW DFWLYDWHG

6 3XOVH LV DFWLYDWHG

1RWH

6 38/6( FDQ RQO\ EH VHOHFWHG IRU SURJUDPV  WR
'KHQ FUHDWLQJ \RXU RZQ SURJUDPV 6 38/6( FDQ RQO\ EI
ZLWK WKH ODVHU FRQWUD DQJOH KDQGSLHFH DQG Wi

'"HWHFWLRQ PRGH
7TKH GHWHFWLRQ PRGH LV IRU GHWHFWLQJ WLVVXH

, ] WKH KDQGSLHFH LV JXLGHG RYHU WKH WRRWK WKH IR

> 7TKH LQVWDQWDQHRXV IOXRUHVFHQFH PHDVXUHPHQW D

> 8QGHU 3(%$. WKH KLIJIKHVW YDOXH PHDVXUHG VLQFH WKF
7KH SHDN YDOXH FDQ EH UHVHW WR WKH FXUUHQW LQV
PRGH E\ SUHVVLQJ WKH ODVHU SXOVH WULJJHU

> 7TKH PRVW UHFHQWO\ HQWHUHG WKUHVKROG YDOXH LV
NH\

6HH DOVR6HWWLQJ WKH WKUHVKROG 3DJH

JHHGEDFN PRGH

7KH IHHGEDFN PRGH FRPELQHV WKH GHWHFWLRQ IXQFWLF
WKHUDSHXWLF IXQFWLRQ RI WKH ODVHU EHDP



KHQ WKH ODVHU SXOVH WULJJHU LV SUHVVHG LQ WKH UH
RQO\ ZKHQ DV D UHVXOW RI WKH GHWHFWLRQ DQ DOWHU
WKH IOXRUHVFHQFH PHDVXUHPHQW LV DERYH WKH VDLG

$V VRRQ DV WKH IOXRUHVFHQFH PHDVXUHPHQW IDOOV EH(
Rl ODVHU SXOVHV LV VWRSSHG

6HH DOVR6HWWLQJ WKH WKUHVKROG 3DJH



6HWWLQJ WKH WKUHVKROG

JRU ZRUNLQJ LQ WKH IHHGEDFN PRGH LW LV ILUVW QHFH"
WKUHVKROG YDOXH PDUNV WKH OLPLW DERYH ZKLFK WKH
PRGH ZKHQ WKH ODVHU SXOVH WULJJHU LV SUHVVHG 7KF
EHORZ WKH WKUHVKROG YDOXH

7KH QXPHULFDO GLVSOD\ VKRZV WKH FXUUHQWO\ VDYHG

KHQ WKH 7KUHVKROG YDOXH NH\ LV SUHVVHG WKH WKUHI

KHQ WKH DUURZ NH\ LV SUHVVHG WKH WKUHVKROG YDO>
FDVH

1RWH
$SSO\ FRQWLQXRXV SUHVVXUH WR WKH NH\ WR FRQWLQX

:DWHU DQG DLU

1RWH
,/] D PLQLPXP RU PD[LPXP YDOXH LV UHDFKHG WZR VLJQCL

3UHVV WKH 6WRS NH\ WR UHWXUQ WR WKH VWDUW PHQX .

KHQ WKH 2. NH\ LV SUHVVHG \RX UHWXUQ WR WKH VWDU
YDOXH LV SUHVHQW RQ WKH GLVSOD\



,QVWUXFWLRQV IRU XVH .(< /IDVHU .(< IDVHU ,,, XSJUDGHG

2SHUDWLR@HWWLQJ WKH WKUHVKROG

,Q WKH VWDUW PHQX WKH VDYHG WKUHVKROG YDOXH LV



6SUD\ VHWWLQJV

OHGLD GHIDXOW

8VH WKH VSUD\ NH\ RQ WKH VWDUW PHQX RU WKH IRRW F

,Q WKH vsUD\ PHQX WKH XVHU FKRRVHV EHWZHHQ WKH V
7KH WZR NH\V IXQFWLRQ DFFRUGLQJ WR WKH RQ RIlI SULC
> 21l 'DUN NH\ ZLWK EULJKW LQVFULSWLRQ
> 2Q %ULJKW NH\ ZLWK GDUN LQVFULSWLRQ

$,5 DQG :$7(5 FDQ DOVR EH VZLWFKHG RQ VLPXOWDQHRXYV
HPHUJHV

7KH VSUD\ IXQFWLRQ FDQ EH VZLWFKHG RII E\ GHDFWLYD

,Q WKH VWDUW PHQX WKH VIPERO RQ WKH VSUD\ NH\ FKEL

‘DWHU DQG DLU
HIR

WATEE

:DWHU




[ 1$LU

HIR “E”L

WATER

:ﬁbart I QK

1R VSUD\
AIR

WATEE

Akbort

, ] WKH 2. NH\ LV SUHVVHG WKH FKDQJHG VSUD\ VHWWLQ.

I $SERUW LV SUHVVHG \RX UHWXUQ WR WKH VWDUW PHQX
VHWWLQJ

JRRWVZLWEFK

7KH FKRVHQ VSUD\ PHGLXP FDQ EH VZLWFKHG RQ DQG RI
IRRW VZLWFK

6SUD\ WHVW

7KH VSUD\ WHVW IXQFWLRQ LV DFWLYDWHG E\ KROGLQJ C
FRQWURO 8VH WKH JUDGXDWHG FROODU RQ WKH KDQGSL
ZDWHU

6HH DOVR6SUD\ UHJXODWLRQ 3DJH



6\VWHP PHQX

7KH VA\VWHP PHQX FDQ EH RSHQHG IURP WKH SURJUDP VH
6\VWHP PHQX NH\

SYSTEM MEHLU

Ui wolume

+HUH WKH IROORZLQJ VHWWLQJY FDQ EH HQWHUHG

> WKH VRXQG YROXPH IRU WKH NH\ WRQH

> WKH QRLVH OHYHO RI WKH GHWHFWLRQ VLJQDO

> WKH ODQJXDJH RI WKH WRXFKVFUHHQ

> UHVHWWLQJ RI WKH FKDQJHG SURJUDPV IRU GHIDXOW 3

6HWWLQJ WKH QRLVH OHYHO IRU NH\V DQG GHWHFWLRQ )

3URJUDP UHVHW DQG ODQJXDJH VHOHFWLRQ YLD DGGLWL

JRU ODQJXDJH VHOHFWLRQ D OLVW RI DOO DYDLODEOH C

1RWH

$IWHU WKH HQG RI WKH ODQJXDJH VHOHFWLRQ XVLQJ WK
SUHGHILQHG SURJUDPV DUH UHORDGHG 7KLV PHDQV WK
IRUPHG



3URJUDPYV

'"HIDXOW SURJUDPYVY DUH DYDLODEOH IRU RSHUDWLQJ WKH
GLWLRQDO SURJUDPV FDQ RQO\ EH GHILQHG DQG VDYHG

S3URJUDP VHOHFWLRQ

7KH VWDUW PHQX VKRZV WKH FXUUHQWO\ FKRVHQ SURJU
VHOHFWLRQ NH\ DW WKH XSSHU HGJH RI WKH WRXFKVFUH

:KHQ WKH SURJUDP VHOHFWLRQ NH\ LV SUHVVHG WKH SL

SURJUDP VHOHFWLRQ PHQX

0D][ OLQHYVY FDQ EH GLVSOD\HG LQ WKH VHOHFWLRQ PHQ
PRYHG OLQHV XS GRZQ XVLQJ WKH NH\V 3$*( 83 38%*( '2
7KH N.\Dl FDQ EH XVHG WR PRYH WKH KLJKOLJKWHU ELC
WKH UHTXLUHG SURJUDP

KHQ WKH 2. NH\ LV SUHVVHG WKH VHOHFWHG SURJUDP L
WKH VWDUW PHQX

SUHVVLQJ WKH $ERUW NH\ UHVXOWYV LQ D UHWXUQ WR WK
WKH VHOHFWHG SURJUDP



,QVWUXFWLRQV IRU XVH .(< /IDVHU .(< IDVHU ,,, XSJUDGHG

2SHUDWLRQURJUDPYV

'"HOHWH SURJUDP

7KH SUHGHILQHG SURJUDPVY FDQQRW EH GHOHWHG 2QO\
FDQ EH GHOHWHG



SURJUDP VHWWLQJV

KHQ WKH 3DUDPHWHU NH\ LV SUHVVHG LQ WKH SURJUDP
PHQX DSSHDUV

by ISR 11 Periodontal . 2851 la.w)
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+HUH LW LV SRVVLEOH WR FKDQJH WKH VHWWLQJV IRU Wk
SURJUDP ZLWK WKH SUHVHW KDQGSLHFH DSSHDUV LQ WK
WKH SDUDPHWHU PHQX ZLWK EULJKW EDFNJURXQG DQG G

s

7KH FKDQJHVY FDQ EH VDYHG XQGHU WKH H[LVWLQJ SURJL
NH\

I \RX ZDQW WR VDYH WKH FKDQJHV XQGHU D QHZ QDPH \
SURJUDP E\ XVLQJ WKH 6DIH NH\

7KH $,5 DQG :$7(5 NH\V DFW DV RQ RII VZLWFKHYVY $FWLYL
JURXQG ZLWK GDUN LQVFULSWLRQ '(7(&7 DQG )(('%$&. DI

1HZ SURJUDP

, I LQ WKH SDUDPHWHU PHQX D QHZ SDUDPHWHU VHWWLQ
WKH VHWWLQJV RI DQ H[LVWLQJ SURJUDP WKLV FDQ EH V



Gy ge i 11 Periodontal . 2B51 la.w)

6DYH QHZ SURJUDP

1RWH
6 3XOVH PRGH FDQ RQO\ EH VDYHG DV D SURJUDP LQ FRQ

$IWHU WKH 6DYH DV NH\ LV SUHVVHG WKH LQSXW PDVN Z
WRXFKVFUHHQ

FPROGRAR :

&KDUDFWHUYVY FDQ EH HQWHUHG E\ SUHVVLQJ WKH QXPEHL
63$&( EDU JHQHUDWHYV D VSDFH

7KH DUURZ NH\ PRYHV WKH LQSXW FXUVRU RQH FKDUDFW
FKDUDFWHU SUHVHQW WKHUH

1RWH
7KH SURJUDP QDPH LV OLPLWHG WR FKDUDFWHUYV

7KH SUHYLRXVO\ VHOHFWHG KDQGSLHFH FRGH LV DXWRP/|
QDPH DIWHU WKH 2. NH\ LV SUHVVHG

BUHVVLQJ WKH 2. NH\ VDYHV WKH QHZ SURJUDP XQGHU WHEK
VHOHFWLRQ PHQX DSSHDUV WKH QHZ SURJUDP KDV EHHC

, ] WKH $ERUW NH\ LV SUHVVHG \RX UHWXUQ WR WKH SUR.
WKH QHZ VHWWLQJV

1RWH

7KH QXPEHU Rl WKH QHZO\ GHILQDEOH SURJUDPV LV OLPL
Rl SURJUDPV LV UHDFKHG WKH WRXFKVFUHHQ VKRZV WK
WLRQ RI DQRWKHU SURJUDP QRW SRVVLEOH ZKHQ DQ DW
SURJUDP



,QVWUXFWLRQV IRU XVH .(< /IDVHU .(< IDVHU ,,, XSJUDGHG

2SHUDWLRQURJUDP VHWWLQJV

LSRR LA

Eol e

'HOHWH SURJUDP

2Q0\ WKH SURJUDPV FUHDWHG E\ WKH XVHU FDQ EH GHOH
NH\ LQ WKH SURJUDP VHOHFWLRQ PHQX

5HVHW WKH QHZ VHWWLQJV

7R UHYHUVH WKH FKDQJHV LQ WKH SURJUDP VHWWLQJV ¢
VIVWHP PHQX

6HH DOVR6\VWHP PHQX 3DJH

3LORW EHDP VHWWLQJ

7KH LQWHQVLW\ RI WKH SLORW ODVHU FDQ EH DGMXVWH(
KLIKHVW YDOXH FRUUHVSRQGYV WR WKH KLIJKHVW SRVVLE
,Q WKH IHHGEDFN RU GHWHFWLRQ PRGH WKH SLORW EHCLC

1RWH

,] LQ D VHOHFWHG SURJUDP DW OHDVW RQH SDUDPHWH!
LV FRQILUPHG ZLWK 2. WKH WH[W LQ WKH SURJUDP VHO'!
GLVSOD\HG LQ VKDGHG IRUP

11 Parodontol. 2061 gr.K. « *

Energie: Frequenz: Mom. PERK
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+DQGSLHFH VHOHFWLRQ

7KH KDQGSLHFH FDQ EH VHOHFWHG E\ SUHVVLQJ WKH KD
UDPHWHU PHQX

OD[ OLQHV FDQ EH GLVSOD\HG LQ WKH KDQG SLHFH RYHL
OLQHV XS GRZQ XVLQJ WKH NH\V 3$*( 83 3$*( '2:1

7KH N.\Dl FDQ EH XVHG WR PRYH WKH KLJKOLJKWHU ELC
WKH UHTXLUHG SURJUDP

,/ WKH 2. NH\ LV SUHVVHG WKH VHOHFWHG KDQGSLHFH L
SDUDPHWHU PHQX

, ] WKH $ERUW NH\ LV SUHVVHG \RX UHWXUQ WR WKH VWL
VHOHFWHG KDQGSLHFH

1RWH
6 3XOVH PRGH FDQ RQO\ EH VDYHG DV D SURJUDP LQ FRQ



,QVWUXFWLRQV IRU XVH .(< /IDVHU .(< IDVHU ,,, XSJUDGHG

2SHUDWLR@MHWHFWRU DGMXVWPHQW

'"HWHFWRU DGMXVWPHQW

.D9R UHFRPPHQGY FKHFNLQJ WKH GHWHFWLRQ IXQFWLRQ

vy, XSIJUDGHG LV XVHG LQ GHWHFWLRQ RU IHHGEDFN F
DJDLQVW WKH UHIHUHQFH ,I WKH YDOXHV RQ WKH UHIHU
YDOXHVY RQ WKH WRXFKVFUHHQ WDNH WKH IROORZLQJ V)

11 Parodontol. 2861 gr.K.

Energie: Frequenz: Mom. PEAK

1668nJ 18Hz -1 66
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‘KHQ WKH GHWHFWRU FDOLEUDWLRQ NH\ LQ WKH VWDUW
calikration] UDWLRQ PHQX RSHQV

LWK WKH DLG RI WKLY PHQX WKH GHWHFWLRQ RI WKH O
FDOLEUDWLRQ DUH DGPLQLVWHUHG VHSDUDWHO\ IRU HDI

&KHFN RU FKDQJH WKH UHIHUHQFH YDOXH

1RWH
7KH YDOXH LQGLFDWHG RQ WKH UHIHUHQFH PXVW FRUUH

WKH WRXFKVFUHHQ

I WKH OHWWHU RQ WKH WRXFKVFUHHQ GRHV QRW FRUUH
WKH FRUUHVSRQGLQJ UHIHUHQFH VKRXOG EH REWDLQHG
&HQWHU )RU WKLV SXUSRVH LW LV HVVHQWLDO WR QRW
OHWWHU FRGH RI WKH UHIHUHQFH YDOXH ZKLFK LV GLVSH
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