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LFKWLJH 6LFKHUKHLWVKLQZHLVH
%LWWH OHWHZ 6LWXQUHQH
%LWWH EHZDKJMHIHB VN QI B X |
%LWWH EHDFKMHXBQAHLOBH :
YROJHQ 68.GIZBIOOX@IHQ
5HLQLJHQ 6LH GDV *HUIW QXAXPKW HLQHP WURFNHQHQ

"LH %HO - I@QXX@UVQI GHV *HUIWHV GsUIHQ QLFKW YHUGHFNW ZHUGHQ )RO BT 6LWXEOLWMQ HG B 1
+HUVWHOOHUYV

ORQWLHUHQ 6LH GDV *HUIW QLFKW QHEHQ +LW]JHTXHOOHQ ZLH +HL]NJUSHUQ :IUPHVSHLFK
/HLVWXQJVYHUVWIUNHUQ GLH +LW]H DEVWUDKOHQ

HQQ GDV *HUIW DQ 9 1THW]VSDQQXQJ EHWULHEHQ ZLUG OLHJW GHP *HUIW HLQ SDVVHQ
BWURPQHW] EHL 1HKRHUQQEHUXIQUGR ®P 1HW]VWHF N HY UG HE\GHQ * BIUHWGHDW YRIWIW QXU DQ HL(
6WHFNGRVH

6LFKHUQ 6LH GDV 1HWINDEHO J$BMQLANHX HWOMEHMRRGHUH DP *HUIW VHOE
HUZHQGHQ 6LH QXU GDV YRP +HUVWHOOHU EHQDQQWH =XEHK|U I+U GLHVH
HUZHQGHQ 6LH QXU GLH YRP +HUVWHOOHU DOV JHHLJQHW DQJHJHEHQHQ
3RGHVWH +DOWHNODPPHUQ RGHU 8Q WQWE BXWHRQIHQ GROVIEYD FHQIWHUZHQG
GDVV GDV *HUIW EHLP %HZHJHQ JHJHQ +HUXQWHOHMW) & B QVIULWILAKRH WP IL\D\W P XYl
7JUHQQHQ 6LH GDV *HUIW YRP 6WURPQHW] ZHQQ HLQ *HZLWWHU DXINRPPW RGHU ZHQQ 6LH
ZHUGHQ

$O0OBUWXQJVDUEHLWHQ P+VVHQ YRQ KLHUI-U TXDOLILILHUWHQ ®HUALE 8 P VW DHIE HRIUGHHW® IGFX
*HUIW VHOEVW RGHU GHVVHQ 1HW]NDEHO EHVFKIGLJW ZXUGH )O+VVLIJNHLWHQ RGHU *HJHQ
VWDUNHU JHXFKWLIJNHLW DXVJHVHW]W ZXUGH GDV *HUIW QLFKW RUGQXQJVJHPI% DUEHLWI
6HW]HQ 6LH GDV *HUIW QLHPDOV 5HJHQ RGHU KRKHU )HXFKWLJNHLW DXV 6LH N|JQQWHQ HL
YHUXUVDFKHQ

BWHOOHQ 6LH QLHPDOV PLW )O+VVLIJNHDWHQ RGIH@®INH V*HHU HQ X WED@E H HJUYW 9) O+ VVLINHLWH (
HLQHQ .XUJVFKOXVV YHUXUVDFKHQ

HUZHQGHQ 6LH QXU YRP +HUVWHOOHU VSHJLILJLHUWH %DWWHULHQ $NNXV

=XFUHQQHQ GHV *HUIWHV YRP 1HW] JLHKHQ 6LH GHQ 1HW]VWHFNHU DXV GHU 1HW]VWHFNGR

:$5181+*
,PEX%HQHLQVDW]

6HW]HQ 6LH GDV *HUIW QLHPDOV 5HJHQ RGHU )HXFKWLJIJNHLW DXV 6LH N|JQQWHQ HLQHQ HOHN
,Q IHXFKWHU 8PJHEXQJ

6FKeW]J]HQ 6LH GDV *HUIW YRU 6SULW]ZDVVHU XQG VWHOOHQ 6LH NHLQH PLWDMMHQ@WGNUHLWHQ .
7TULQNJOIVHU

6HUYLFHKLQZHLVH

9256,&+7 IQHQ 6LH GDV *HUIW QLHPDOV HLJHQPIFKWLJ 6LH NJQQWHQ HLQHQ HOHNWULVFKHQ |
DXWRULVLHUWHP )DFKSHUVRQDO GXUFKJHI*KUW ZHUGHQ

'LHVHV 6\PERO ZDUQW YRU QLFKW LVRTHLKUMIH @ L W S\DLGF@ XIGPI VO-EWBIQE BBV *HUIWHV EHI
GLHVHIWOH EHVWHKW GLH *HIDKU HLQHV 6WURPVFKODJV

'"LHVHV 6\PERO LVW HLQ +LQZHLV DX| ZLFWWQJIJMKhBBEHHOK QGYHXMGGHU %HGLHQXQJVDQC

'LHVHV 3URGXNW GDUI DP (QGH VHLQHU /HEHQVGDXHU QLFKW «EHU GHQ QRUPDOHQ
DQ HLQHP 6DPPHOSXQNW |eU GDV 5HF\FOLQJ YRQ HOHNWULVFKHQ XQG HOHNWURQLYV
'DV 6\PERO DXI GHP 3URGXNW GHU *HE U BDIXBKOWINXDH LXXIQWHR G/EEDIEW HKWDOHQ HQWKDO\V
PI/JJOLFKHUZHLVHH6 FKIDHG EWAHOW XQG *HVXQGKHLW VFKDGHQ N|QQHQ

(QWVRUJHQ 6LH YHUE U D X§AKNKH/ % B RVWAUH WHL PIGo XGH) JHOWHQGHQ (QWVRUJXQJIVYRUVFF
" HUIHQ 6LH %DWWNNNVHAHEBHUWQV )HXHU ([SORVLRQVJHIDKU QRFK LQ GHQ 5HVWP«(

%LWWH JHEHQ 6LHS$GINX % DWW WHQEHQ RGHU DQ GHQ 5HF\FOLQJK|IHQ GHU .RPPXQHQ L
XQHQWJIHOWOLFK XQG JHVHW]OLFK YRUJHVFKULHEHQ

%LWWH ZHUIHQ 6LH QXU HQWODGHQH %DWWHULHQ LQ GLH DXIJHVWHOOWHQ %HKIOW
$OO0OH %DWVSNNMXNQZMQGHQ ZLHGHU YHUZHUWHW 6RHODVIN HRQVVYIOFK=Z@ N VRGRHQWOH.-BER K Q!
JHZLQQHQ
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., 3QVFKeVVH XQG (LQVWHOOHOHPHQWH

,9 ,96LJQDOZHJIH

9 (LQULFKWXQJ GHV '"ROPHWVFKHUSXOWHYV
$ (LQIDFKH hEHUVHW]XQJ LQ HLQH JUHPGVSUDFKH
% (LQIDFKH hEHUVHW]XQJ LQ JZHL )UHPGVSUDFKHQ
& 'LUHNWH hEHUVHW]XQJ LQ PHKUHUH JUHPGVSUDFKHQ
'LUHNWH XQG LQGLUHNWH hEHUVHW]XQJ 5HODLV LQ PHK!

9, %YHVRQGHUH (LQVWHOOXQJHQ

.RSIKIUHUHLQVWHOOXQJHQ
OD[LPDOH .RSIKIUHUODXWVWIUNH
.RPSUHVVLRQ

6SUHFK 3ULRULWIWHQ I+U 'ROPHWVFKHU

$Q]JHLJH )LUMADALIR @

)DEWRU\ 5HVHWNWHKLQVWHOOXQJHQ JXUsFNVHW]HQ
6HOEVWWHVW

7KHUPLVFKH 6FKXW]IXQNWLRQ

9,, $4uV  +I1X¢J JHVWHOOWH JUDJHQ
9,,7HFKQLVFKH 'DWHQ
,©  +HUVWHOOHUHUNOIUXQJHQ
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'DV ,& LVW HLQ NRPSDNWHV DXWDUNHV 'RSSHO 'ROPHWVFKHUSXOW I+sU HLC
HUP|JOLFKW HLQHP RGHU ]ZHL 'ROPHWVFKHUQ GHQ =XJUL% DXI GLH 6DDOVS!
5(/$< XQG GLH 6WHXHWUWELOSQWIBRNUIQDOH

(LQH HLQIDFKH XQG LGHDOH /|VXQJ I*U 3UIVHQWDWLRQHQ ZR QHEHQ GHU 6D
ZLUG

y 'DV ,& YHUI*JW *EHU LQGLYLGXHOOH 'TRHXK UHIJ ZHHLL I RUD POHRNINER HIUDH VX QG G
$XVIDQJVDXVZDKO ZRXGHPAWHRIMW HLQHQ UHLEXQJVORVHQ OHLVHQ %HW

]ZHL ZIKOEDUH +|UPRGL 5HODLV XQG 9ORIFHWINXPEGEZHRRUKMEDXEG 5HODLYV
YHUI«JW «EHU ]ZHL OLNURIRQDXVZDKOWDVWHQ

y -HGH (LQKHLW YHUI«JW «EHU HLQHQ 5- (LRUERQGOQEI BXWJIDXWIW]O LEFIKH Q
$XGLREXVNDEHO VRGDVV MWMOHL OX\QWOHBKMWQUNHU HUIRUGHUOLFK VLC

y )*U MHGHQ 'ROPHWVFKHU JLEW HV HLQH :/5 $XGLRHLQJDQJVEXFKVH I«U OL
VFKDOWEDBKRQWRPVSHLVXQJ =XVIW]OLFK JLEW HV I+U MHGHQ 'ROPHWVF
HLQHU 3HJHOHLQVWHOOXQJ

y )U MHGHQ 'ROPHWVFKHU JLEW HV HLQH PP .RSIKIUHUDXVJDQJVEXFKVH

y -HGH 6HLWH YHUI*JW DX%HUGHP «EHU HLQH NRPELQLHUWH ZH QREPX QLINWARQDR |
+|[UVSUHFKJDUQLWXUHQ PLW 3LQ OLQLNOLQNHQVWHFNHU

=XVDPPHQ :LOORDPVHRW YHELXQ@EH&DVW 6\VWHPHQ ELOGHW GDV ,& HLQH
'ROPHWVFKHU *HVDPWO|VXQJ

$1$XWDUNHV 'RSSHO 'ROPHWVFKHUSXOW * NHLQH JXVIW]JOLFKH 6WHXHU]JHQWL
(LQIDFKH %HGLHQXQJ

%LV ]X ,& 'ROPHWVFKHUSXOWH N|QQHQ I*U hEHUVHW]XQJHQ LQ PHKUHL
,QGLYLGXHOOH 7TREWNIHOXEBJIXIQG MHGHQ 'ROPHWVFKHU

'XUFKVFKOHLIHQ GHU )ORRU 6SUDFKH YRQ HLQHP ]XP QIFKVWHQ 3XOW P|J
BUVFKLHGHQH OLNURIRQH XQG +HDGVHWY DQVFKOLH%EDU

6FKDOWEDUH 3KDQWRPVSHLVXQJ 9 '& l+U 'ROPHWVFKHUPLNURIRQH
(QWZLFNHOW XP LQWHUQDWLRQDOH 6WDQGDUGYV I+U WUDJEDUH 'ROPHW V|

+H +H+ +H+ +H+ +H +H
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$XVIDQJIVNDGH OUTPUTO;E:; cH2Q) INUSE OUTPUTO;gg; $XVIDQJIJVNDQDOZDKO
&+ &+ &+ &+

(LQJDQJVNDQ-BIG—ZDK{ INPUT | O l INPUT <—1— (LQJDQJVNDQDOZDKO
5HOD\ )ORRp | 5HOD\ )ORRU

6SUHEKWH % 6 SUH MK WH

L | 987C | I
6WXP
'ROPHWVFKHU % 'ROPHWVFKHU $

/(" $QIHLJIH
OHXFKWHW JHOE ZHQQ

.DQDO &+ 5HODLV LQ %HWULHE

O

(LQJDQJVNDQDOZDKO

y JORRMP .RSIK|UHUDXVJDQJ ZLUG GLH 6DDOVSUDFKH )ORRU DXVJHJHEHQ /F}
y 5HOD®P .RSIK|UHUDXVJDQJ ZLUG GLH 5HODLV 6SUDFKH 5HOD\ DXVJHJHEHQ
'LH (LQJDQJVNDQDOZDKO LVW AHQWZHGHU RGHU3® G K GDV (LQVFKDOWHQ C

$XVIDQJVNDQDOZDKO

y 6WDQGDUGPI%LJ ZLUG GDV OLNURIRQQIG @DIOP BHKY DEXQ PHNVDVFKBIU &K DXV J
'LH .DQDODXVZDKOWDVWER OHXFKWHW QLFKW

y 'XUFK HLQPDOLJHYV '"UsFNHQ GHU .DQDODXVZDKOWDVWH ZLU GDV OLNURIRQ\
$XVIJDQJVNDQDO &K XQG DXI GHP ,& %XV DOV 5HODLYV 6SUDFKH DXVJH
JHO¥ch 2 'XUFK QRFKPDOLJHYV "UsFNHQ ZLUG &K XQG 5HODLV ZLHG

6SUHFIXVWH

y 'LH 6SUDPMMWH ZLUG NXU] EHWIWLIW XP GDV OLNURIRQ @HAW'HR OPEKW K WHKKNU V R
SNWLYLHUXQDVOMHEIEKGHU NXU] EHWIWLIJHQ XP GDV OLNURIRQ ZLHGHU DXV

y 'LH EHLGHQ 6SUHFKWDVWHQ YHUULHJHOQ VLFK JHIHQVHLWLJ G K PDQ ND!
VHLQ OLNURIRQ DNWLYLHUW KDW

087( DVWH 6WDXPWH
y 6RODQJH GLHDUY®MH JHGU*FNW LVW EOHLEW GDV OLNURIRQVWWHX® R X B KWI3$W U

(LQVWHOOXQJ GHU .RSIK|UHUDXVJIQJH

y 9ROXPH OLWOSHM 9IUHKUHIOHU ZLUG GLH /IDXWVWIUNH DP MHZHLOLJHQ .RS
y %DVV OLW GHP %DVV 'UHKUWHIO®E D @QMHIGAHD BCALMHZHLOLIJHQ .RSIK|[UHUDXVJ
y 7TUHEOH OTUMHBEGH UHKUHJOHU ZHUGHQ GLH +|KHQDQWHLOH DP MHZHLOLJH

/(" $QIHLJIH &K
y 'LH /(' $Q]HLJH A&+ LQ XVH® OHXFKWHW JHOE ZHQQ .DQDO 5HODLVDXVJD

$06HF KWRIU E H K DROSA HY@ QGKRIL WX VW L P RQ@IO O LEDAMI O DHEWQ L SBDKBEM@ QRAGBHO N+ Q G LIN QNG EHWG H Q
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6SLW]HQSHJHDBQDO &+ .DQDO & YORRU ,Q

3HJHOHLQVWHOOXQJ
, & %86 $XVJIDQJ

6SDQQXQJVYHUVRUJIXQJ

y (IWHUQHV THW]WHLO %& 9'& $

$XVZDKOVFKDOWHU IeU 6LIQDOGXUFKVFKDOWXQJ
y &+ )HHG WKURXJK

21 'LH 6DDOVSUDFKH $0ORWJIX¥INDGD®I DXVJHIJHEHQ ZHQQ NHL
.DQDO VSULFKW

2))$X8XVIDQJIJVNDQDO ZLUG NHLQ 6LJQDO DXVJHJHEHQ ZHQQ N
VSULFKW

y &+ )HHG WKURXJK

21 'LH 6DDOVSUDFKH $ORFMWDIXINDD DRI DXVIHIHEHQ ZHQQ NHL
.DQDO VSULFKW G K ZHQQ NHLQ 5HODLVDXVJDQJ DNWLYLHU

2))$X$8XVIDQJVNDQDO ZLUG NHLQ 6LJQDO DXVJHJHEHQ ZHQQ N
VSULFKW

6FKDOWHU IeU ODVVHDQKHEXQJ *URXQG /LIW
y *1' $XGLRPDVVH LVW PLW *HUIWHPDVVH YHUEXQGHQ
y *1' /)7 $XGLRPDVVH LVW JHWUHQQW YRQ GHU *HUIWHPDVVH

/(" $Q]HLJH 6SLW]HQSHJHO
y 'LH /(' EOLQNW JU XY HD@IGHWIHO ULFKWLI HLQJHVWHOOW LVW

$XGLRHLQJDQJ I-U 6DDOVSUDFKH )ORRU ,Q

y /5 %XFKVH l+U VIPPHWULVFKH RGHU XQV\PPHWULVFKH (LQJDQJVVLJQDOH P
y OLW GHP J)ORRU ,Q '"UHKUHJOHU ZLUG GHU (LQJDQJVSHJHO I«U GHQ JORRU ,Q
y OLW (LQJDQJVVLIQDOHQ DXI /,1($XIGLIRA XD O IGWGWHH EREW FIK W

$XGLRDXVJIQJH &K XQG &K I+U 'ROPHWVFKHUVLJQDOH
y /5 6BWHFNHU l+U V\BRMWOUQIAKIHIQDOH PLW /,1( 3HJHO
y &KLQFK %XFKVH l+U XGXWMDHWVVYVFEBOH PLW /,1( 3HJHO

& %XV HUEBQGXQJ PHKUHUHU ,& 'ROPHWVFKHUSXOWH

y hEHU GHQ ,& %XV $XHILRNQJ®DOH )ORRU XQG 5HOD\ YRQ HLQHP ,& 'ROPHW
'ROPHWVFKHUSXOWH ZHLWHUJHJHEHQ (V N|JQQHQ ELV ]X ,& 'ROPHWVFKH

y 'LHRUELQGXQJ HUIROUMWZHWUWNMSDEHO PLW 5- 6WHFNHUQ
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6HLWHQWHLOH OLQNYV XQG UHFKWYV

3HJHOHLQVWHOOXQJ
/5 OLNURIRQHLQJDGQS5 (LQJIDQJ

OLNURIRQ
6FKDOWHU
0LOL .OLEBNH oM 3KQDWRPVSHLVXQJ
(OHNWUHW oL v
.RSIK|UHUDXV °
®
&
S~

OHLQVWHOOXQJ
_OLQNH OLNURIRQHLQJDQJ

J
.RSIK|UHUDXVJDQ@Q
OLQL .OASBNH

6FKDOWHU I+U 3KDQWRPVSHLVXQJ
y 2Q 3KDQWRPVSHLVXQJ 9 HLQ
y 2f 3KDQWRPVSHLVXQJ DXV

$XGLRHLQJDQJ IU '"ROPHWVFKHUPLNURIRQ )ORRU ,Q

y /5 % XFKVH IU VIPPHWULVFKH RGHU XQV\PPHWULVFKH (LQJDQJVVLIJQDOH P/
y OLW GHP *DLQ "UHKUHJOHU ZLUG GHU (LQJDQJVSHJHO I-U GHQ ;/5 OLNURIRQ

y 3LQ OLQL .OLQNHQ %XFKVH 756 URVD IU XQV\PPHWULVFKH (LQJDQJVVLJ
y OLW GHP *DLQ '"UHKUHJOHU ZLUG GHU (LQJDQJVSHJHO I-U GHQ OLQL .OLQNH

.RSIK|[UHUDXVJDQJ I+U 'ROPHWVFKHUNRSIK|UHU
y 3LQ OLQL .OLQNHQ %XFKV$HQVEROXWAMQKPQPGHOV.EOLFKHU ORQR XQG 6WHU

.RPELQLHUWHUSKMIDRQG+U +|U 6SUHFKJDUQLWXUHQ +HDGVHWYV
y PP .RPELVWHFNHU  3LQ PP OLQL .OLQNHQEXFKVH 7556 VFKZDU]

£ OLNURIRQ XQV\PRAHWWLYFHKNWUHW .RQGHQVDWRUPLNURIRQH

£ YDULDHOWWIUNXQJ YRQ G %

£ 'LHRUVSDQQOXQJ EHWUIJW 9 '& EHL N

£ P: PD[LPDOH /HLVWXQJ LQ 6WHUHR +HDGVHW

£ 6SLWIH OLQNV 5LQJ UHFKWYV 5LQJ ODVVH +<OVH OLNURIRQ

$06HF KWRIU E H K DROSA HY@ QGKRIL WX VW L P RQ@IO O LEDAMI O DHEWQ L SBDKBEM@ QRAGBHO N+ Q G LIN QNG EHWG H Q
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9 (LQULFKWXQJ GHVY 'ROPHWVFKHUSXOWH

8P HLQH RSWUFRMNIG®XPOLFKNHLW VRZRKO I*U GLH '"ROPHWVFKHU |
JHZIKUOHLVWHQ VROOWH MHGHV 'ROPHWVFKHUSXOW QDFK IRO

WUELQGHQ 6LH GDV H)®WHUGHVLHRMOPMMHM OFKHUSXOWY QHW]VHLWLJI PLW HL
PLW GHP 6SDQQXQJVHLQJDQJ GHV ,& 'ROPHWVFKHUSXOWHYV

MUELQGHQ$U\HIBBIIBEEURTXHOOH OLNURIRQ RGHU OLVFKSXOW <EHU :/5 .
GHV ,& 'ROPHWVFKHUSXOWH®D&W HQQHEL QB O/ DRXHH JW

6FKDOWH®XYIZID IGAVWMFKDOWHU [+U 6LIQDOGXUFKVFKDOWXQJ KLQWHQ DP *t
y &+ )HHG WKURXJK 21 &+ )HHG WKURXJK 21

BWHOOHQ 6LH PLW GHP )ORRU ,Q 'UHKUHJOHU GHQ (LQJDQJVSHJHO I-U G
$QJHLJIH leU GHQ 6SLW]JHQSHJHO EHL HLQHP 6SUDFKVLJQDO JU*Q EOLQNW
MUELQGHOQS$XIGL BDIQVIDQJ &+ +EHU ;/5 .DEHO PLW HLQHP )XQN RGHU ,QIU
HQWVSUHFKH®G MHEHXH H LR

'"UHKHQ 6LH GHQ /DXWVWIUNHUHJOHU I+U GHQ 'ROPHWVFKHUNRSIK|UHU D
WUELQGHQ 6LH GHQ .RSIK|UHU GHV 'ROPHWVFKHUV PLW GHP .RSIK|UHUD X

/IDVVHQ VLH GHQ 'ROPHWVFKHU GDV ]X * EHUVHW]HQGH 6LJQDO )ORRU K
'ROPHWVFKHUNRSIK|UHU DXI HLQHQ I+U GHQ 'ROPHWVFKHU DQJHQHKPHQ

'"UHKHQ 6LH GHQ /IDXWVWIUNHUHJOHU I-U GDV 'ROPHWVFKHUPLNURIRQ D X
HUELQGHQ 6LH GDV OLNURIRQ GHV 'ROPHWVFKHUV PLW GHP OLNURIRQHL(
6FKDOWHQ 6LH GDV OLNURORQ@H IGWM\G HU 6'RIOHPHVY FKHUSXOWHYV HLQ

/IDVVHQ VLH GHQ 'ROPHWVFKHU *EHU GDV OLNURIRQ VSUHFKHQ
BWHOOHQ 6LH PLW GHP *DLQ 'UHKUHJOHU GHQ (LQJDQJVSHJHO |-U GDV 'R
$QJHLJH IeU GHQ 6SLW]JHQSHJHO EHLP 6SUHFKHQ GHV 'ROPHWVFKHUV JU+C
BWHOOH @ X&HRGHQHO 1+U GDV GUDKWORVH hEHUWUDJXQJVV\VWHP DP 6HC
GDVV VLH DQ GHQ (PSIIQJHUQ H L$X G IORWILHY DXOQK FUH® U U W H V
BWHOOH@X\LHDEDNWFKDOWHU |+U 6LJQDOGXUFKVEK B G\ K QUHWRGHLND® @FLKHV 6L
XQWHU GHQ =XK|UHUQ DXFK OHQVFKHQ VLQG GLH ]ZDU NHLQH hEHUVHW]>
6DDOVSUDFKH EHQ|WLJHQ N|QQHQ 6LH GLH 6LJQDOGXUFKVFKDOWXQJ I+U
$XVJIDQJ &+ HLQHQ ZHLWHUHQ 6HQGHU DQVFKOLH%HQ 'LHVHU sEHUWUIJ\
HLJHQHQ 6HQGHNDQDO

$ (LQIDFKH hEHUVHW]XQJ LQ HLQH )UHPGVSUDFKH

'LH 6SUDFKH GHV 5HIHUHQWHQ ZLUG LQ HLQH ZHLWHUH 6SUDFK
DQ HLQHQ 6HQGHU DXVJHJHEHQ XQG GDQQ GUDKWORYV ]X GHQ =

6DDOVSUDFKH )ORRU
(QJOLVFK

$06HF KWRIU E H K DROSA HY@ QGKRIL WX VW L P RQ@IO O LEDAMI O DHEWQ L SBDKBEM@ QRAGBHO N+ Q G LIN QNG EHWG H Q
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% (LQIDFKH hEHUVHW]XQJ LQ ]ZHL )UHPGVSUDFKHQ

'LH 5SHIHUHQWHQ SUIVHQWLHUHQ DEZHFKVHOQG LQ JZHL YHUVFI
MHZHLOLJHQ 5HIHUHQWHQ ZLUG LQ GLH DQGHUH 6SUDFKH *EHU

=XQIFKVW SUIVHQWLHUW HLQ 5HIHUHQW LQ HQJOLVFKHU 6SUDFKH 'HU 'ROP
VSDQLVFK 'LH VSDQLVFKHQ =XK|UHU K|UHQ DXl .DQDO GLH *EHUVHW]WH 6¢
=XKJUHU N|QQHQ GLH 2ULJLQDOVSUDFKH GH HIHUHQWHQ *EHU .DQDO K]|U

6DDOVSUDFKH

(QJOLVEK

'DQQ SUIVHQWLHUW HLQ 5HIHUHQW LQ VSDQLVFKHU 6SUDFKH 'HU 'ROPHWVF
VSDQLVFK DXI .DQDO LQ HQJOLVFK 'LH VSDQLVFKHQ =XK|UHU K|UHQ DXI .D
HQJOLVFKHQ =XK|UHU K|UHQ *EHU .DQDO GLH *EHUVHW]WH 6SUDFKH GHV 'F

6DDOVSUDFKH )ORRU =<
6SDQLVFK

$06HF KWRIU E H K DROSA HY@ QGKRIL WX VW L P RQ@IO O LEDAMI O DHEWQ L SBDKBEM@ QRAGBHO N+ Q G LIN QNG EHWG H Q
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& 'LUHNWH hEHUVHW]XQJ LQ PHKUHUH )UHPGVSUDFKH

'LH 6SUDFKH GHV 5 HIHUHQWHQ ZLUG YRQ PHKUHUHQ "ROPHWVF
$OOH 'ROPHWVFKHU YHUVWHKHQ GLH 6SUDFKH)OGRRBHIHUHQWH

'LH  EHUVHW]WHQ 6LJQDOH ZHUGHQ DQ 6HQGHU DXVJHJHEHQ X!
*EHUWUDJHQ

IHUZHQGXQJ XQG .RSSOXQJ PHKUHUHU ,& 'ROPHWVFKHUSXOWI

+LQZHIWHQQHQ 6LH DOOH ,& 'ROPHWVFKHUSXOWH YRQ GHU 6SDQQXQJVYHU
NRSSHOQ
HUELQGHRGAIRTXHOOH OLNURIRQ GHV 5HIHUHQWHQ RGHU GDV OLVFKSXOW
GHBXGLRHLQJDQJ )ORRU ,Q GHV ,& 'ROPHWVFKHUSXOWHYV
HUELQGHQ VLH GLH ]X YHUZHQGHQGHQ ,& 'ROPHW VFKHWSXBWMNEFHUOG H ¢
PLWHLQDQUEHWGHQ 6LH LPPHU GHWQW&E&GHBR XY 287XV ,1 GHV QIFKVWHQ 'ROP
5LFKWHQ 6LH MHGHV ,& 'ROPHW VFKMAH VX HDWMYS HHLEX H RG] BBIQHY 3X OV

%HLVSLHO
(LQ 5SHIHUHQW SUIVHQWLHUW LQ HQJOLVFKHU 6SUDFKH

'HU HUVWH 'ROPHWVFKHU *EHUVHW]W YRQ HQJOLVFK DXI VHLQHP .DQDO LC
.bQDO GLH *EHUVHW]WH 6SUDFKH GHVY '"ROPHWVFKHUV 'LH HQJOLVFKHQ =X
5HIHUHQWHQ *EHU .DQDO GHV HUVWHQ 'ROPHWVFKHUV K|UHQ

'HU ]ZHLWH 'ROPHWVFKHU *EHUVHW]W YRQ HQJOLVFK DXI VHLQHP .DQDO L (
YRQ .DQDO GHV ]JZHLWHQ 'ROPHWVFKHUSXOWHY GLH *EHUVHW]WH 6SUDFKH

==

4

6DDOVSUDFKH )ORRU--

————— N‘

(QJOLVFK ISR

————

(QJOLVFK | 6SDOLVFK i ° )
(LQJDQJVNDQDO )ORRU I '"ROPHWVIE® KRUW HQUOLV Fn g
$XVIJDQJVNDQDO &K | '/ROPHWVFKHUNSULPKW VSDQV.Fie,
YORRU JHHGWKURXJK WR &+ 2% | NHLQH 6DDOVSUBEKH DX| &+ =
YJORRU JHHGWKURXJK WR &+ 2Q | 6DDOVSUDFKH JHKWWDX | &

O}
%
.. S
. = ()
‘e ° d
(QJOLVFK l YUDQ]|VLVFK O3 <)
(LQIJDQJVNDQDO )ORRU | '"ROPHY P e%TUW HQJOLVFK
$XVIDQJVNDQDO &K | ' ROPHWVFREPEYSULFKW IUDQ]|VLVFK
JORRU JHHGWKURXJK WR &+ 2% ! NHLQH 6DDOVSUDFKH DXI &K
JORRU JHHGWKURXJK WR &+ 2% ! NHLQH 6DDOVSUDFKH DXI &K

$06HF KWRIU E H K DROSA HY@ QGKRIL WX VW L P RQ@IO O LEDAMI O DHEWQ L SBDKBEM@ QRAGBHO N+ Q G LIN QNG EHWG H Q



WILLIAMSAV ,& 'RSSHO 'ROPHWVFK

" 'LUHNWH XQG LQGLUHNWH hEHUVHW]XQJ 5HODLV L(

'LH 6SUDFKH GHV 5 HIHUHQWHQ ZLUG YRQ PHKUHUHQ "ROPHWVF
1LFKW DOOH 'ROPHWVFKHU YHUVWHKHQ GLH 6SUDJFERR&HYV 5HIH
OLQGHVWHQV HLQ 'ROPHWVFKHU PXVV GLH *EHUVHW]WH 6SUDF
5HODLV .DQDO K|UHQ XP GLHVH LQ VHLQH hEHUVHW]XQJVVSUD

'LH e EHUVHW]WHQ 6LJQDOH ZHUGHQ DQ 6HQGHU DXVJHJHEHQ X
*EHUWUDJHQ

IHUZHQGXQJ XQG .RSSOXQJ PHKUHUHU ,& 'ROPHWVFKHUSXOW |
+LQZHIWHQQHQ 6LH DOOH ,& 'ROPHWVFKHUSXOWH YRQ GHU 6SDQQXQJVYHU
NRSSHOQ

HUELQGHRGAIRTXHOOH OLNURIRQ GHU 5HIHUHQWHQ RGHU GDV OLVFKSXOW
GHBXGLRHLQJDQJ )ORRU ,Q GHV ,& 'ROPHWVEFKHUSXOWHYV

HUELQGHQ VLH GLH ]X YHUZHQGHQGHQ ,& 'ROPHWVFKHWSX B WNNLIEFHUIOG H ¢
PLWHLOQDQUWFEHWGHQ 6LH LPPHU GIPQWEGHBXWE 287XV ,1 GHV QIFKVWHQ 'ROP

5LFKWHQ 6LH MHGHV ,& 'ROPHW VFKMAHDVX\WQ HDWMY S HHLEX H RG] IBBIQHY 3X OV

SNWLYLHUHEXFUBD @GP DQDO &+ DQ GHP 'ROPHWVFKHUSXOW GHVVHQ hEHU)\
VROOH®XVUBPQJVVSUDFKH GLHVHYVY '"ROPHWVFKHUV ZLUG QXQ DOV 5HODLV 6
NDQQ YRQ DQGHUHQ 'ROPHWVFKHUQ DOV (LQJDQJVVLIQDO YHUZHQGHW ZH

,Q HLQHP 6\VWHP PLW PHKUHUHQ ,& 'ROPHWVFKHUSXOWHQ NDQQ HV QXU

%HLVSLHO
(LQ 5HIHUHQW SUIVHQWLHUW LQ HQJOLVFKHU 6SUDFKH
'HU HUVWH 'ROPHWVFKHU *EHUVHW]W YRQ HQJOLVFK DXI VHLQHP .DQDO LG
.DQDO  GLH +EHUVHW]WH 6SUDFKH GHV '"ROPHWVFKHUV 'LH HQJOLVFKHQ =X
SHIHUHQWHQ *EHU .DQDO GHV HUVWHQ 'ROPHWVFKHUV K|UHQ
'"HU ]ZHLWH 'ROPHWVFKHU *EHUVHW]W YRQ VSDQLVFK DXI VHLQHP .DQDO Lt
YRQ .DQDO GHV ]ZHLWHQ 'ROPHWVFKHUSXOWHYV GLH *EHUVHW]WH 6SUDFKH

6DDOVSUDFKH )ORRUI

(QIOLVFK I

e

(QJOLVFK 1 6SDQL . N
(LQJDQJVNDQDO )ORRU ! " ROPHWVFKHONKFYW BTIOLVFK 2, ::m
$XVIDQJVNDQDO &+ I "ROPHWVFKHU VSUMNSKW VSDQLVFK@\,%? o
$XVIDQJVNDQDO &+ DNWLYLHUW ! 6SDQLVFK DXI &+ QGDXI ,& %’)@J&‘DOV S5HODLY 6SUDEFK
JORRU )HHGWKURXJK WR &+ 2% ! NHLQH6DDOVSUDFKH D & T
JORRU )HHGWKURXJK WR &+ 2Q | 6DDOVSUDFKH JHKW DXI ®
(’ N
\
D @
6SDQLVFK | JUDQ]|VLVFK®
(LQJDQJVNDQDO 5HOD\ | '"ROP MSDQLVFK
$XVIDQJVNDQDO &+ I "ROPHWVEF & IUDQ]|VLVEK
JORRU )HHGWKURXJK WR &+ 27 ! NHLQHg{)Do %o DXI &+
JORRU JHHGWKURXJK WR &+ 2% I NHLQH 6DDO JDFKH DXI &+

$06HF KWRIU E H K DROSA HY@ QGKRIL WX VW L P RQ@IO O LEDAMI O DHEWQ L SBDKBEM@ QRAGBHO N+ Q G LIN QNG EHWG H Q
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9, %HVRQGHUH (LQVWHOOXQJHQ

1HEHQ GHQ ELVKHU EHVFKULHEHQHQ (LQVWHOOXQJHQ ZHOFKH PDQ UHJHOF
(LQVWHOOXQJHQ GHUZHIQHXYHQWER® 'LHVH EHVRQGHUHQ HLQVWHOOXQJH

RSIK|[UHUHLQVWHOOXQJHQ

6WDQGDUGPI%LJ VLQG LP ,& 'ROPHWVFKHUSXOW GLH .RSIK|[UHUDXVJIQJH V
DXVJHIJHEHQH 6SUDFKH YHUVWIQGOLFK XQG ODXW JHQXJ K|UHQ (LQLJH GLH
QDFKWUIJOLFK QRFK IQGHUQ XQG GDXHUKDIW DEVSHLFKHUQ 'LH KLHU YRUJ
JOHLFK]JHLWLJ DXI EHLGH .RSIK|UHUDXVJIQJH DXV

OD[LPDOH .RSIKIUHUODXWVWIUNH

'LH PD[LPDOH /DXWVWIUNH GHU .RSIK|[UHUDXVJIQJH LVW VWDQGDUGPI%LJ D)
OIVVW VLFK LQ G% 6FKULWWHQ DXI G% HQG % LRIGEIUH V H5 ¢4 GIVW HKOH@X QJ 1QG |
DOOHUGLQJV EHU*FNVLFKEKJHQD B VW IXNKRKIK *HK|UVFKIGLIXQJHQ I+KUHQ

OD[LPD¥BK|UODXWVWIUNH IQGHUQ
7JUHQQHQ 6LH GDV ,& 'ROPHWVFKHUSXOW YRQ GHU 6SDQQXQJVYHUVRUJXC

'"UsFNHQ XQG KDOWHQD¥MHHGAIK WBQ@G7VLH GDV 'ROPHWVFKHUSXOW ZLHGHU
YHUELQGHQ

/IDVVHQ 6LH GDHW&87ZI/HGHU ORV

$P '"ROPHWVFKHUSXOW OHXFKIDN® KX ® ¥IHUVHFKHHBHIH FRGLHUW GLH DNW
.RSIKIUHUODXWVWIUNH DQ %HL GHU 6WDQGDUGHLQVWHOOXQJ OHXFKWHW

O O
oy @ @ @

INPUT 1 OUTPUT

,PNFITIPO &JOTUFMMVOH -BVUTRIIOFMUFMMVOH

ez

8P GLH /IDXWVWIUNH ]X HUK|KHQ GU*FNHQ X®&WB QWHIHQICHVAIHHBQ U8 UHS !

'ROPHWVFKHUSXOWHY GHQ 6FKDOWHU A&+
JHHG WKURXJK3 YRQ A2%3 DXI A2Q3 VAN MW 6 HID FXH DRFKWAIQ\G HFL 18 FEIHF R D \IZ

A&+

JHHG WKURXJK3 YRQ A2%f3 DXI A

o

®

O

o ®

|

O

- ®

INPUT 2

@

-BVUTRSOFNUFMMVOH

®

O

o ®

©)
o ®

INPUT 2

@

-BVUTUEBIFUFMMVOH

O

o ®

|

©)
. ®

INPUT 2

O

-BVUTUERLFUFMMVOH

O

o ®

O
Y
L

INPUT 2

@

-BVUTRSOFUFMMVOH

/IHXFKWHW GLH UHDNWHHURSW HWKV7GHU OD[LPDOZHUW YRQ

G %

(LQJDQJV .DQDOZDKOWDVWH |U 5HODLY OHXFKWHW EODX DXI

HUUHLFKW
WKURXJK3 YRQ A2%2 DXI A2Q3 HIWW EBEDHGHWBXLGHOY GMWDOQGDUGZHUW YRQ

$06HF KWRIU E H K DROSA HY@ QGKRIL WX VW L P RQ@IO O LEDAMI O DHEWQ L SBDKBEM@ QRAGBHO N+ Q G LIN QNG EHWG H Q




WILLIAMSAV ,& 'RSSHO 'ROPHWVFK

.RPSUHVVLRQ
.RPSUHVVLRQ '\QDPLF 5DQJH &RPSUHVVLRQ
(LQ .RPSUHVVLRQVDOJRULWKPXV UHGX]LHUW GLH /DXWVWIUNH YRQ VHKU OT
OHLVHUHQ 3DVWHEH@ \HLIDDWYW ' YIRVH.RPSUHVVLRQ ZLUG W\SLVFKHUZHLVH E
+|UJHVFKIGLIWHQ $QZHQGXQJHQ EHQXW]WHUHVIRQE U W B Q HO KM WQO3.[F K YA DY
'ROPHWVFKHUQ GD 6LH GRHUWHVEHR¥KH QHHQ VWHKHQ 6HKU ODXWH 6LJQDOH
UHGHQ RGHU IDVW VFKUHLHQ N|QQHQ VHKUS$KWKUKIOHU I KW GSIMH HRQR HIW WF& R V
(LQH ]X KRKH .RPSUHVVLRQ NDQQ DEHU DXFK GD]X IsKUHQ GDVV GLH 6SUDF
%HWRQXQJHQ QLFKW PHKU ULFKWLJ ZDKUJHQRPPHQ ZHUGHQ
JROJHQGH .RPSUHVVLRQHQ N|QQHQ LP ,& 'ROPHWVFKHUSXOW HLQJHVWHOC
y NHLQH .RPSUHVVLRQ 6WDQGDUGHLQVWHOOXQJ
y JHULQJH .RPSUHVVLRQ
y KRKH .RPSUHVVLRQ
y VHKU KRKH .RPSUHVVLRQ
y

.RPSUHVVLRQVHLQVWHOOXQJ IQGHUQ
7JUHQQHQ 6LH GDV ,& 'ROPHWVFKHUSXOW YRQ GHU 6SDQQXQJVYHUVRUJXC

'"UeFNHQ XQG KDOWHQD¥MHHGAIK WDBQG7VLH GDV 'ROPHWVFKHUSXOW ZLHGHU
YHUELQGHQ

/IDVVHQ 6LH GO WIXKWIHHGHU ORYV

$P '"ROPHWVFKHUSXOW OHXFKIDN® X ® ¥IHUVHFKHHBHIH) FRGLHUW GLH DNW
.RSIKIUHUODXWVWIUNH DQ %HL GHU 6WDQGDUGHLWMWHW RRU OHXFKWHW

O O
o O (1) o e

INPUT 1 OUTPUT INPUT 2

I | I |
,PNFITIPO &JOTUFMMVOH -BVUTUESIFUFMMVOH
8P GLH .RPSUHVVLRQ ]X HUK|KHQ GU<FNHQ XQVWMHOXNKQHELE VI H ®HUGELLH

GHV 'ROPHWVFKHUSXOWHYV GHQ 6FKDOWHU A&-f JHHG WKURXJK3 YRQ A2%3
6FKDOWHU A&+ )HHG WKURXJK? YRQ A2f3 DXI| ARQWMVOHDEFBHR O OHQ 6 KW H W K(

O

O @) O
o @ " o (v o © o @ () o (v o
| | |

INPUT 1 INPUT1

,PNQSFTTIPO &JOTUFMMVOH Gain Setting JPNQSFTTIPO &JOTUFMMVOH Gain Setting

O

O O O
@ @ ® @ © ©) @ @ ® @ ©
| | |

INPUT 2 INPUT 2
L L | |

L,PNQSFTTJPO &JOTUFMMVOH Gain Setting J,PNQSFTTJPO &JOTUFMMVOH Gain Setting

/HXFKWHW GLH OLQNH (LQJDQJV .DQDOZDKOWDVWH I+U 5HODLV EODX DX|
6FKDOWHU A&+ )HHG WKURXJK?® YRQ A2%3 BIXIWAZ QK GHVYWHKO G\W Q VESNVR Q G\N U
GLH OLQNHDBSMH PKH XFKWHW URW DX|

$06HF KWRIU E H K DROSA HY@ QGKRIL WX VW L P RQ@IO O LEDAMI O DHEWQ L SBDKBEM@ QRAGBHO N+ Q G LIN QNG EHWG H Q
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6SUHFK BULRULWIWHQ I«U 'ROPHWVFKHU

%HL HLQHP 'RSSHO 'ROPHWVFKHUSXOW ZLHGWP Q& ZLH MWFKVGYLHUHIKEHQ HR
3XOW WHLOHQ XQG ,KUH 6SUHFK 3ULRULWIWHQ IHVWOHJHQ

,QWHUORFN60RBXEDUGPI%LJ VLQG LP ,& 'ROPHWVFKHUSXOW GLH 6SUHFKHL
'ROPHWVFKHU VHLQ OLNURIRQ DNWLYRWWHQ NBQQLHIKOGLH BB UHBK QVHLWL
GHQ PHISMMHQGXQJHQ VR JHZ*QVFKW GD HV VLFKHUVWHOOW GDVV LPPHU (
'ROPHWVFKHU LPPHU VHLQH hEHUVHW]XQJ EHHQGHQ NDQQ

7UDGH 2t ORGXVISEMEHQGXQJHQ EHL GHQHQ VLFK ]ZHL 'ROPHWVFKHU YROOVW
'ROPHWVFKHU LQV BWRFNHQ JHUIW XQG GHU FZWWW s DRIDMH WD WK VIR GQ H/ UEK
'ROPHWVFKHU VHOEVW GLH 6SUHFK (UODXEQLV HUWHLOHQ XQG GHQ DQGHU
ZHLWHUKLQ VLFKHUJHVWHOOW GDVV LPPHU QXU HLQ 'ROPHWVFKHU DXI| GHI

JUHH ¥ROLO ORGXWQ ]ZHL 'ROPHWVFKHU VHKU JXW DXIHLQDQGHU DEJHVWLPP\
,KUH 6SUHFKWDVWHQ JOHLFK]JHLWLJ ]X DNWLYLHUHQ 'DV EHGHXWHW DOOHL
GLH 6SUDFKH VHKU XQGHXWOLFK ZLUG ZHQQ WDWVIFKOLFK EHLGH ]XU JOHI

BSUHFKHLQVWHOOXQJHQ IQGHUQ
7JUHQQHQ 6LH GDV ,& 'ROPHWVFKHUSXOW YRQ GHU 6SDQQXQJVYHUVRUJXC
'"UsFNHQ XQG KDOWHQ 6LID\GUH DIKYMHD 6 SWIHFKE DV 'ROPHWVFKHUSXOW ZLHC
6SDQQXQJVYHUVRUJXQJ YHUELQGHQ

$P 'ROPHWVFKHUSXOW OHXFK¥WN® KX® ¥IHUVHFKHHBHIH) FRGLHUW GLH DNW
.RSIKIUHUODXWVWIUNH DQ %HL GHU 6WDQGDUGHLQVWHOOXQJ OHXFKWHW

O O
ez (s @ ® @ (yes ®::
L

INPUT 1 OUTPUT INPUT 2

|

4QFDI &JOTUFMMVOH

8P GLH 6SUHFKHLQVWHOOXQJ ]X IQGHUQ GU+<FNHQ XOQ/GVKDZ WHIQQEL M LZH. 1D G
5¢FNVHLWH GHV 'ROPHWVFKHUSXOWHYV GHQ 6FKDOWHU A&+ )HHG WKURXJK
GHQ 6FKDOWHU A&+ )HHG WKURXJK?® YRQ A2%3 DXDNNQM @O CRHIQY HQIEXFK ©
DXI

O H UKBR RIS H O O
6\DDEG
o) Do e
INPUT 2
| |
4QSFDI &JOTUFMMVOH
7U D G O O
o o (1) o () e o
INPUT 2
| |
4QSFDI &JOTUFMMVOH
Y UHIR O O O O
© 0D @o_ o
INPUT 2
| |
4QSFDI &JOTUFMMVOH

IHXFKWHW GLH DWWKWH GE LV W GWWHOUMIMMEW: (LUG MHW]W GHU 6FKDOWH
DXl A2Q3® JHVWHOOWUW SALIHEIMU @KU GHQ 6WDQGDUGZHUW A, QWHUORFN?3 XC
[+U 5SHODLVY OHXFKWHW EODX DXI

'"HU ]XOHW]W HHYM \EWHOPWHHXFK JHVSHLFKHUW ZHQQ GDV ,& 'ROPHWVF
6SDQQXQJVYHUVRUJIXQJ JHWUHQQW HUNYHABVYWMHQBOK GHYVQI LG LPPHU G
HLQJHVWHOOW

$06HF KWRIU E H K DROSA HY@ QGKRIL WX VW L P RQ@IO O LEDAMI O DHEWQ L SBDKBEM@ QRAGBHO N+ Q G LIN QNG EHWG H Q



WILLIAMSAV

$Q]JHLIJH )LUPHEDVHR®

'DV ,& 'ROPHWVFKHUSXOW DUEHLWHW P LWGHIUQ +EFH U QHALIQWQ)H. Q FOZINWIR S 8 R JIHIN
YXQNWLRQHQ LQ GHU )LUPZDUH JHIQGHUW RGHU QHXH )XQNWLROQLHRD KL WH-
'LH 1XPPHU GHU )HUNZBQHN®QQ PDQ *EHU HLQHQ &R GHVAKHUF IG BY B EGIW H X F&KI
ODVVHQ

, & 'RSSHO 'ROPHWVFK

JLUPZDWWWLRQ DQJHLJHQ
7JUHQQHQ 6LH GDV ,& 'ROPHWVFKHUSXOW YRQ GHU 6SDQQXQJVYHUVRUJXC
'"UsFNHQ XQG KDOWHQD&MHHGAIK WBQ@G7VLH GDV 'ROPHWVFKHUSXOW ZLHGHU
YHUELQGHQ
+DOWHQ 6LH GVAMVBSIHGUFNW
$P 'ROPHWVFKHUSXOW OHXFKIDN®Q KX ® ¥IH UVHFKH HBHIHD FRGLHUMI GLRIQDMN G

'LH JDQ] OLQNBIVIHHO DIHXFKWHW LPPHWDBODKQ 'IDHX B 6@ G BRHMMHO GHLIHQ LP %LC
&RGH GLH 1XPPHU GHHUYVLWRRZ DQH 9

©) O O O
Tale o () o (He of " Me o () o (V) o

INPUT 1 OUTPUT INPUT 2 INPUT 1 INPUT 2

ISPEVDU SPEF 3FWJTJPO PG ®PEF JO #JOBS ISPEVDU SPEF 3FWJTJPO PG ®PEF JO #JOBS
3FEMFBTF -JHIU 3EMFBTF -JHIU

O O O O
5H LR Qg.. @ ® @ ® @ 5HWR@- @ .,.,,Q?.,, @ ® o}

INPUT 1 outPUT INPUT 2 ) INPUTL INPUT 2

; L ! ISPEVDU SPEF 3FWJITIPO PG SPEF JO #J0BS
SPEVDU $PEF 3FWJITIPO PG SPEF JO #J0BS 3FMFBTF -JHIU *
3FMFBTF -JHIU

O ©) O O
e » o (» of " e OB e o

INPUT 1 OUTPUT INPUT 2 INPUT 1 INPUT 2

ISPEVDU SPEF 3FWJTJIPO PG ¥PEF JO #JOBS ISPEVDU SPEF 3FWJTJIPO PG ¥PEF JO #J0BS
3FMFBTF -JHIU 3FMFBTF -JHIU

J)DFWRU\ 5HVHWN¥HLQVWHOOXQJHQ [XUeFNVHW]HQ

: HQQ PDQ DOOH JHPDFKWHQ (LQVWHOOXQJHQ ZLHGHU ]JXUsFNVHW]HQ P|FKW
VSH]LH'DBWB QNRPELQDWLRIQYNVHGHWWIHAQXQJIHQ [XUsFNVHW]HQ

: HUNVHLQVWHOOXQJHQ ZLHGHUKHUVWHOOHQ
7JUHQQHQ 6LH GDV ,& 'ROPHWVFKHUSXOW YRQ GHU 6SDQQXQJVYHUVRUJIXC

'"UeFNHQ XQG KDOWW® EDH GILGINDH WHU HBR(WH UHFKWH WSHUHAKUHQG VLH G
'ROPHWVFKHUSXOW ZLHGHU PLW GHU 6SDQQXQJVYHUVRUJXQJ YHUELQGHQ

$P 'ROPHWVFKHUSXOW EOLQNW GLH A&+ DNWLY /('® VFKQHOO XQG JHLJW G

6HOEVWWHVW

-HGHV PDO ZHQQ GDV ,& 'ROPHWVFKHUSXOW PLW 6SDQQXQJ YHUVRUJW ZL
%OLQNHQ QDFK GHP 6HOEVIWMHMI BHHGW BSQHFXWHUQHU JHKOHU YRU XQG
,Q GLHVHP )DOO PXVV GDV *HUBW6 HU MLBH R HIQWWOHW PR IJHVFKLFNW ZHUGHQ

7TKHUPLVFKH 6FKXW]JIXQNWLRQ

'DV ,& 'ROPHWVFKHUSXOW LVW LQ GHQ .RSIK|[UHUDXVJIQJHQ PLW HLQHU VS
.RSIK|[UHUDXVJDQJ DEVFKDOWHW ZHQQ HLQ GHIHNWHU .RSIK|UHMQRL W LHL Q H
WKHUPLVFKH 6FKXW]IXQNWLRQ HLQJHVHW]W KDW PXVWURNRQ JXENMVESDORQRB'
WUHQQHQ XQG GHQ GHIHNWHQ .RSIK|[UHU HQWIHUQHQ 'DQDFK NDQQ GDV 'R
ZHUGHQ

$06HF KWRIU E H K DROSA HY@ QGKRIL WX VW L P RQ@IO O LEDAMI O DHEWQ L SBDKBEM@ QRAGBHO N+ Q G LIN QNG EHWG H Q
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9,, $4uV  +I1X¢J JHVWHOOWH )UDJHQ

JUDJH 6ROOWH PDQ I-U GHQ ,& %XV JHVFKLUPWH RGHU XQJHVFKLUPWH

$QWZRUWOLDBRYSW]W XQJHVF KLEHPWHG®$IHVFKLUPWH .DEHO HKHU ]X ODVVHV
1IHW]EUXPP I+KUHQ N|QQHQ ,Q VHKU NULWLVFKHQ 8PJHEXQJHQ PLW Y
HV DEHU DXFK EHVVHU VHLQ JHVFKLUPWH .DEHO ]X QXW]HQ XP H[WH!
/HW]WHQGOLFK PXVV GDV GHU ,QVWDOODWHXU YRU 2UW HQWVFKHLG!

JUDJH DQ®Q PXVV PDQ GHQ *1' /LIW ODVVHDQKHEXQJ HLQVHW]HQ"

$QWZRUWWVYLHOHQ %HVFKDOOXQJVV\WWHPHQ ZHUGHQ RIW YLHOH YHUVFKLHG
GDQQ KIX¢J QLFKW QXU DQ HLQH 6WHFNGRVH DQJHVFKORVVHQ 'DV N
leKUHQ HLQH WLHIH *UXQGVFKZLQJXQJ MO GH.BI M HW PUNPRHQ] D XHW U
*1' /LIW ODVVHDQKHEXQJ GDV %UXPPHQ EHVHLWLJHOQ

JUDJH (LQLJH 'ROPHWVFKHUSXOWH HPSID\WQ IN® NHHLQ ) HKFRORHW 6 LJQ D O

$QWZR'DW )ORRU 6LIJQDO XQG GDV 5HODLYV 6LJQDO ZHUGHQ QXU *EHU GHQ ,&
'ROPHWVFKHUSXOW «EHUWUDJHQ 'LH 'ROPHWVFKHUSXOWH VLQG DOV
GDV BODEHO LPPHU YRP ,& %XV $XVIDQJ ,& %XV 287 GHV HLQHQ 3’
,1 GHV QIFKVWHQ 3MQWHMHM HMKHUBHLKHQIROJH QLFKW EHDFKWHW ZLUG
5HODLV QLFKW PHKU ZHLWHUJHOHLWHW

JUDJH 'LH 6DDOVSUDFKH LVW QLFKW DXI GHP .D\Q DOW «G HAL HWKIOFKUM P SID |

$QWZRBWHOOHQ VG WY AKMUHQ DP ,& 'ROPHWVFKHUSXOW GHU 6FKDOWHU
LVW 3U+IHQ VLH GDQQ RE DP 6HQGHU IU GLHVHQ 6HQGHNDARQ GHV
BHQGHU HLQ 6LJQDO EHNRPPW LVW HYHQWXHOO GHU (PSIIQJHU QLFK

YUDJH '"HU .RSIK|UHU HLQHV 'ROPHWVFKHUV EHNRPPW NHLQ 6LJQDO XQG
'ROPHWVFKBWMVW GHU )HKOHU"

$QWZRWDW ,& 'ROPHWVFKHUSXOW LVW LQ GHQ .RSIK|JUHUDXVJIQJHQ PLW HLC
DXVIJHVWDWWHW GLH GHQ .RSIK|[UHUDXVJDQJ DEVFKDOWHW ZHQQ HL
DQJHVFKORVVHQ@IGUG WKHUPLVFKH 6FKXW]IXQNWLRQ HLQJHVHW]W K
'ROPHWVFKHUSXIOW RBDXGHWVSDQQXQJ WUHQQHQ XQ

$06HF KWRIU E H K DROSA HY@ QGKRIL WX VW L P RQ@IO O LEDAMI O DHEWQ L SBDKBEM@ QRAGBHO N+ Q G LIN QNG EHWG H Q



WILLIAMEAV
9,,, HFKQLVFKH "'DWHQ

, & 'RSSHO 'ROPHWVFK

$SEPHVVXQJHQ %[7[+ FP [ FP [ FP

*HZLEKW NJ

)DUEH 6FKZDU] XQG 6LOEHU
6SDQQXQJVYHUVRUJIXQJ HIWHUQHV 1HW]VEE. O + +] 9 '&

(,1*b1*( XQ$86*b1*(

6DDOVSUDFKH )ORRU SROLJH ;/5 % XFKVH V\PPHWULVFK ,PSHGDQ] N
& %XV &% S F 5- %XFKVH YHUWHLOW V\PPHWULVFKHV /I

XQG 5HODLYV 6LIJIQDOH DQ DQGHLU
/5 OLNURIRQHLQJIQJH SROLJH ;/5 % XFKVH V\P RGHU XQV\P (LQJDQJ

6FKDOWEDUH 3KDQWRPVSHLVXQJ 9 '&
IDULDEONWIUNXQJ YRQ G%
N VI\PPHWULVFKH (LQJDQJVLPSHGDQ]
PD[LPDOHU V\PPHWULVFKHU (LQJDQJ EHWUIJW G¢
PP OLNURIRQHLQJIQJH 3LQ PP OLQL .OLQNHQEXFKVH 756 URVD
PP .RSIK|[UHUDXVJDQJ 3LQ PP OLQL .OLQNHQEXFKVH 756 JU-Q
l+U ORQR RGHU BWHUHRNRSIK|U
P: PD[LPDOH /HLVWXQJ LQ 6WHUHR +HDGVHW
PP .RPELVWHENHU 3LQ PP OLQL .OLQNHQEXFKVH 7556 VFKZDU]
OLNURIRQ XQV\PPHW-WLYEHNWUHW .RQGHQVDWRUPLI
YDULDEOWWIUNXQJ YRQ G%

6SLW]H OLQNV 5LQJ UHFKWV 5LQJ ODVVH +
'LHRUVSDQQXQJ EHWUIJW 9 '& EHL N
.RSIK|UHU P: PD[LPDOH /HLVWXQJ LQ BWHUHR
1RUPDXVJDQJ 5HODLVDXVSRQUJHU ;/5 6WWPPFNWUSXFKBIQJ 0D] G%X EHL
JUHTXHQ]ZLHGHUJDEH +] ELV  N+] G% # N+]
9HU]JHUUXQJ EHL N+] 7+' EHL YROOHU /HLVWXQJ

6LIJQDO 5DXVFK DEVWDQG G% EHL N+]
IHEHQVSUHFKGIPSIXQJ G% EHL N+]

.ODQJUHJHOXQJ %DVV G %RRVW RGHU G% &XW EHL +]
+|KHQ G% %YRRVW RGHU G% &XW EHL N +]
=XODVVXQJHQ &( )&& ,QGXVWULH .DQDLEDM &B+6 & 7
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,;7 *tHUVWHOOHUHUNOIUXQJHQ

*DUDQWLH
:LOOLBPNEHUQLPPW IeU GLHVHVY 3URGXNW HLQH *DUDQWLH YRQ ORQ

'LH DNWXHOO JHOWHQGHQ *DUDQWLHEHVWLPPXQZHQ O BRVPIPIEQ M HIEH
RGHU *EHU ,KUB®3DOWORBRVEH]LHKHQ

'DV 3URGXNW HQWVSULFKVSQ@ RQ GHYXRQGIHY IHBHIROIJHQGHQ 5LFKWOLC
8QLRQ

5R+6 5LFKWOLQ8H

((( 5SLFKWOLQLES

)XQNDQODJHQULFKWOLQLH (8

%DWWHULHULFKWOLQLH (8

+LQZHLV

'LH 3U«IXQJ GHU QRUPJHUHFKWHQHHQHNVOWR R N HQ WHENAFKEKEYX B X | GGHIU
PLWJHOLHIHUWHQ XQG HPSIRKI®UYDHDG XOEH D YEHHUG U%BEKOW\SHQ NDC
HOHNWURPDJQWWWLMPOKLH ONHLW EHHLQWUIFKWLIJW ZHUGHQ

&( .RQIRUPLWIW

'LH &( .RQIRUPLWIWVHUNOIUX®@I ROBQ NRQH:R GHLLD ARUNRISHIWWHE K HEQ IR J F
ZHUGHQ .RQWDNWLQIRUPDWLRQHQZVLIOWMG ERWVPOW HUQGH X QW H ZZZ
hEHUHLQVWLPPXQJVHUNOIUXQJZIL\OW HERMMDWOLFK EHL ZZZ

+HUVWHOOHU
., 11,$06%9 DPOOHNAD 5RDG (GHQ 3UDLULH 01 86%

%HYROOPIFKNAMLWWHWHRKU LQ 'HXWVFKODQG
0,352 *HUPDQ\ *PE+ .RFKHUVWHLQVIHD&KBWEWXVHQ

,PSRUWHXU LQ '"HXWVFKODQG
0,352 *HUPDQ\ *PE+ .RFKHUVWHLQVIHD&KBWEWXVHQ

+LQZHLVH QDFK 5DGLR (TXLSPHQW 'LUHFWLYH
'LH DXVI*KUOLFKHQ WHFKQLVFKHQ 'DWHQ ILQGHQ 6LH LQ GLHVHP 'RN.
'LHVHV LVW HUKIOWOLFK EHL GHU 0,352 *HUPDQ\ ZREHORGMUDYOV 'RZQ

'LH MHZHLOV JHOWHQGHQ %HVWLPPXQJHQ *EHU GHQ %HWULHE YRQ G
ZHUGHOQ

%LWWH HQWVRUJHQ 6LH GLH *HUIWH DP (QGH LKUHU 1XW]XQJVGDXHU
S5HF\FOLQJ &HQWHU
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