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##BH/mM;bp2 x2B+?MBD

5HGX]LHUXQJ GHU $PSOLWXGH Z!KUHQG OHVVXQJLP'\QD
6FKHPDWLVFKH 'DUVWHOOXQJ GHV (LQCXVVHV GHU %LD\
QLYHDXV

$XIEDX GHV 1DLR670 GHU )LUPD 1DQRVXUI

6FKQHLGHQ GHU 670 6SLW]H

%HIHVWLIXQJ GHU 6SLW]HLP 670

30DW]LHUXQJ GHV 3UREHQKDOWHUV LP 670
%HQXW]JHUREHUGC!FKH GHV 3URJUDPPV 1DQRVXUI 1DLR
6WDWXV /('VLP 3URJUDPP 1DQRVXUI 1DLR

$XIEDX GHV 1DLR$)0 GHU )LUPD QDQRVXUI

$XVVFKQLWW DXV GHP 3URJUDPP 1DQRVXUI 1DLR
‘DUQKLQZHLV YRU GHP /DVHU GHV $)0V

JEHUVLFKW GHU YRUKDQGHQHQ %XOOVH\H 6WUXNWXUH -
VWHUHOHNWURQHQPLNURVNRS






R o2 ' bm+?bbF BTi

RXR S?vbBF HBb+?2 : mM/H ;2M

$QGHUV DOV EHL KHUN _PPOLFKHQ /LFKWPLNURVNRSHQ ZLUG E
PLNURVNRSLH QLFKW PLW HLQHP /LQVHQV\VWHP XQG /LFKW J
VNRS $)0 JHK, UW DQGHUV DOV GDV/LFKWPLNURVNRS ]JXGHQ
2EHUC!FKHQLP 1DQRPHWHUEHUHLFK DEELOGHQ XQG 2EHUC!FK
PHVVHQ > @ 'DV5DVWHUWXQQHOPLNURVNRS 670 JHK,UW HEH
SHQ OLWKLOIHGHV 670V NDQQ HLQH 2EHUC!FKH PLW DWRPDUH
OHVVXQJEHUXKW GDEHL DXI GHP TXDQWHQPHFKDQLVFKHQ 7XQ

RXRXR J2bbKQ/B /2b _ bi2 " F 7iKBF QbFQTDb

'DV $)0 KDW HLQHQ &DQWLOHYHU PLW HLQHU 6SLW]H 'LHVHU L
GLHVHP 9HUVXFK DXV 6LOL]LXP XQG LVW UHFKWHFNLJ JHIRUPW
,P 1IDLR$)0 > @ GHU )LUPD 1DQRVXUI ZHOFKHV 1%U GLHVHV 3UI
$XVOHQNXQJPLW +LOIHHLQHV /DVHUVWUDKOV DXI GHU 5%FNV
%HL%HWUDFKWXQJGHVI9LGHRELOGHYV ZHOFKHV Z!KUHQG GHU
DXIJHQRPPHQ XQG DQJH]JHLJW ZLUG LVW GLHVHU]JXHUNHQQHGQ
PLWHLQHUUHGCHNWLHUHQGHQ $OXPLQLXPVFKLFKW EHVFKLFK
KLOIHHLQHV /DVHUV LVW KHXWH GLH DP ZHLWHVWHQ YHUEUHL
GHQVLQG GLHHOHNWULVFKHQ 'HWHNWRUHQ ZLH]XP %HLVSLH
'HWHNWRUV > @

'DV $)0PLVVW GDEHL GLH:HFKVHOZLUNXQJ]ZLVFKHQHLQHU 6
GHW VLFK GDEHL DQ HLQHU ELHJVDPHQ )HGHU 'LHVH )HGHU PL
)% U GLHVH OHVVXQJ JLEW HV LP $)0 YHUV FKUBIGIHXDERAGH QG H Q
G\QDPLV%EKEBNJIJDORSRFWAUBUJD 'PEDW.GHEB & DQWLOHYHU Z!KUH
VXQJ GDXHUKDIW LQ .RQWDNW PLW GHU 3UREH 'DEHL OLHIHU\
ELUJWDEHUHLQ KRKHV 5LVLNR GHQ &DQWLOHYHU RGHU GLH 3
ZHOFKHU GHU &DQWLOHYHU DXl GLH 3UREH GU%FNW ]X KRFK JI

W/\/\T”\/\/\/\/\/

Original amplitude Reduced amplitude

$EELOGXIHIGX]LHUXQJ GHU $PSOLWXGWZOKBWHQGEBER VXQJ LP

,P%ZOBNJD 'PSIFKZREEW GHU &DQWLOHYHU PLW KRKHU )UHT



3l}wmoepmwgli *vyrhpekir

5HVRQDQ]IUHTXHQ] ,P $PSOLWXGHQPRGXODWLRQVPRGXV GLHQW G
DOV )HHGEDFN 3DUDPHWHU 'LHVHU ZLUG LP $QVFKOXVV PLW HLQHP
6HWSRLQW ]XU 5HJHOXQJ GHV $EVWDQGV JZLVFKHQ 6SLW]H XQG 3UR
GLHVHU EHLGHQ 6LJQDOH ZLUG GDQQ DXI GLH 5HJHODQWHLOH 3 *DL
GLHVHU *UXQGODJH VWHXHUW GHU 5HJHONUHLV GHQ ] 3LH]JR VR DQ
NRQVWDQWJHKDOWHQ ZLUG > @ OLWKLOIHYRQS3LH]JRHOHPHQWHQ
%HZHIXQJHQ DXVJIHI%KUW ZHUGHQ GLH QRWZHQGLJVLQG XP GLH ¢
6SLW]HDE]XIDKUHQ 'XUFK$QOHJHQHLQHU6SDQQXQJDQHLQ SLH]R}
VWDXFKW VLFK GLHVHV 'LH .RPELQDWLRQ DXV GUHL 3LHJRHOHPHQV
DOOH GUHL 5DXPULFKWXQJHQ > @ 'XUFK GDV 6FKZLQJHQ GHV &DQW
3UREH ELV DXI HLQH VHKU NOHLQH 'LVWDQ] DQ LQ GHU :HFKVHOZLL
3KDVHEHHLQCXVVHQ ZRGXUFKGLHS$EQXW]XQJGHUG6SLW]HVRZLHG
ZLUG :HQQ VLFK GLH 6SLW]H QXQ GHU 3UREH Q!KHUW QLPPW GLH $
6BFKZLQJIJXQJGXUFK GLH :HFKVHOZLUNXQJPLW GHU 3UREHDE YJO $t¢

RXRXk gB " F2M/2 E* 7i2 #2BK 61

OLWGHP5DVWHUNUDIWPLNURVNRS N QQHQ]XGHP .U'IWH]ZLVFKHQ G
HU XQWHUVXFKW ZHUGHQ %HL GLHVHQ .U'IWHQ ZLUG XQWHUVFKLH
] % YDQ GHU :DDOV :HFKVHOZLUNXQJHQ XQG DEVWR{HQGHQ .U!'lW
(OHNWURQ (OHNWURQ :HFKVHOZLUNXQJ 'LHVH DEVWR{HQGHQ .U!I
SHLFKZHLWH XQG QHKPHQ PLW ]XQHKPHQGHP $EVWDQG HQWZHGHU
QHPLQYHUVHQ 3RWHQ]JHVHW]PLWKRKHP ([SRQHQWHQDE > 6 @'
3RWHQWLDO JZLVFKHQ ]JZHL $WRPHQ ZH LV HLQ H: SEWVMDRGNDEK ' QJL
OHVVXQJ PLW +LOIH GHV $)0V NRPPW HV MHGRFK ]X :HFKVHOZLUNXQ
$WRPHQ 'DEHLLVW GLH UHV XO WEjU B Q& SiIHND/QRGN X P B Bl G\H UU B FW V H ¢
ZLUNXQJVNU!IWH ]JZLVFKHQ GHQ $WRPHQ %HL HLQHU NXJHOI UPLJH
GDV 3RWQ WIQDBGLH .UDIW ZLH IROJW JHJHEHQ > 6 @

AxR
V, =
vdw 67
AnR
Faw = —°

'DEHEZIGLW N%U]JHVWH 'LVWD Q] ] Z L RRKHUDSIUREH XAHIJESILIMA FH X Q G
+DPDNHU .RQVWDQWH 'LHVH .RQVWDQWH K!QJW GDEHL YRQ GHQ 0D
XQG 3UREH DE 9HU!QGHUXQJHQ GHU )RUP GHU 6SLW]JH N, QQHQ ]X VL
3RWHQWLDOV VRZLH GHU .UDIW I%KUHQ > 6 @

'LHDEVWR{HQGH .UDIWLVW ]X JUR{HQ 7THLOHQ DXI GLH 3DXOL $XVV
'HQQ VLFK ]ZHL $WRPH DQQ!KHUQ GDQQ I%KUW GLHV ]XU ZEHUODS S
IXQNWLRQHQ 'LHVI%KUW]XHLQHUVWDUNHQ $SEVWR{XQJGXUFK &RX
GDV 3DXOL 3ULQJLSEHGLQJWHQ5HJHOQ GHU (OHNWURQHQEHVHW]X
S5HLFKZHLWH (LQRIWYHUZHQGHWHV ORGHOO I%UGLH.RPELQDWLRQ
LU!'IWHQ LVW GDV /HQQDUG -RQHV 3RWHQWLDO 'HUDEVWR{HQGH 7H
GDV 3DXOL 3ULQJLS > 6 @
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56 512
Vi;= de ? ﬁ
,QGLHVHU *O¢GEKXQHLNVEHU SRWHQWUBEBPWOQRIKE XCHE® $WRPH
GLHUHVXOWLHUHQGH .UDIWQXOOLVW 'DV/HQQDUG -RQHV 3R
NXQJHQ JZLVFKHQ ]ZHL $WRPHQ %HL GHU $QQ'KHUXQJ JZLVFK}
9LHO]DKO YRQ $SWRPHQ EHWHLOLJW LVW VXPPLHUW GHU +DPD
'LHVHU $QVDW] %EHUWU|JW GDV 3ULQ]JLS GHU :HFKVHOZLUNXQ
QH %HLGHU %YHUHFKQXQJGHU9DQ GHU :DDOV .U/IWHZHUGHQ
$WRPHQ GDEHL SDDUZHLVHDXIVXPPLHUW > 6 @
-HQDFK6SLWJHQJHRPHWULH YHU]QGHUW VLFK ]XGHP GLH $E\
GLH.RQWDNWC|FKH]ZLVFKHQ6SLW]HXQG3UREHYHU|QGHUQN
$WRPHDQ GHP .RQWDNW EHWHLOLJW VLQG XQG VLFK GLH $EVW
VRQGHUQ PDNURVNRSLVFKEHVFKUHLEHQ O}]VVW > 6 @

RXRXj E  7i@.Bbi Mx@aT2Fi QbFQTB2 KBi /2K 61J

,PI9HUJOHLFK ]X GHU %LOGDXIQDKPH EHL GHUHLQ %HUHLFK L
IROJWGLHB6SHNWURVNRSLH EHLGHUGLH .UDIWLQ $EK!QJLJINH
JHPHVVHQ ZLUG LQ ] 5LFKWXQJ VHQNUHFKW ]XU 3UREHQHEHC
KHQ GHU 6SLW]H E]Z 3UREH 'LH &DQWLOHYHU $XVOHQNXQJ LV
JHIJHEHQ > 6 @

FC = kdc

+LHUERLAIMWHODVWLVFKH 5%F NV WHILGIN) B BINU G R QA& & IDRY WG HXYG
$XVOHQNXQJGHVVHQ %HL $QQDKRHHLUQOW3UREHQYHUIRUP X

Fe(D) = k(D 2z)

+LHWR(OMWGLH :HFKVHOZLUNXQJVNUDIW ]2LO/HK HE B 6 HVE BV DR &
VFKHQ 3UREH XQGz6GHW BEWRZQB GHU GXUFK GHQ 3LH]R YRUJ
OHVVHQ GHU$PSOLWXGHQ!QGHUXQJ GHACEING\DIERHFUHU W ZIHOG
Z'KUHQG GHV $QQ!KHUQV XQG =XU%FN]LHKHQV NDQQ HLQH .UD|
'LHVHV 9RUJHKHQ ZLUG DXFK $0 $)0 6SHNWURVNRSLH JHQDQQ
ZLUGGLH$PSOLWXGHGXUFKHLQH5%FNNRSSOXQJVVWHXHUXQ
HUIDVVWH 3KDVH OLHIHUW ,QIRUPDWLRQHQ %EHU GLH (QHUJLH
DXFKRKQH GLUHNWHQ .RQWDNW YRQ 3UREH XQG 6SLW]H 'HU JI
GLUHNW PLW GHU JHPHVVHQHQ 3KDVH ]XVDPPHQ > @

RXRX9 6mMFiBQMbr2Bb2 /2b _ bi2 " imMM2HKBF QbFQTb

'DV5DVWHUWXQQHOPLNURVNRS PLVVW LP *HJHQVDW] ]XP 5DV\
GHUQ GHQ GXUFK GHQ TXDQWHQPHFKDQLVFKHQ 7XQQHOHAHNYV
XQG 3UREH 'HU7XQQHOHAHNWLVW HLQ TXDQWHQPHFKDQLVFK
OLFKW HLQH HQGOLFKH 3BRWHQWLDOEDUULHUH ]X %EHUZLQG!|
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3K\WLN XQ%EHUZLQGEDU Z!UH > @ 8P GLH 3UREHQREHUGC!FKH GDU]:
JHPHVVHQ +LHU]XZLUGGLHGB6SLW]JHELVDXIGHQ %UXFKWHLO HLQHYV
KHUW VRGDVV GHU $EVWDQG JZLVFKHQ 3UREH XQG 6SLW]H QXU ZHQ
GHU 3UREH XQG GHU 6SLW]H ZLUG HLQH 6SDQQXQJ LP P9 %HUHLFK E
'LHVHDQJHOHJWH 6SDQQXQJZLUG %LDV 6SDQQXQJJHQDQQW 'XUFF
5DXP]ZLVFKHQ 6SLW]H XQG 3UREHEHAQGHW VLFK HLQH (QHUJLHEDL
(OHNWURQHQ GXUFK GHQ 9DNXXPEHUHLFK YHUKLQGHUW %HWUDFK
GDQQ N, QQHQ GLH (OHNWURQHQ GLHVHQ %HUHLFK ]JZLVFKHQ 3UREH
GD GLH 3RVLWLRQ GHV (OHNWURQV QLFKW H[DNW LVW VRQGHUQ GX
'LHV ZLUG PHVVEDU GXUFK GHQ QDFK $QOHJHQ GHU 6SDQQXQJ JHPH
QLPPW PLW ]JXQHKPHQGHP $EVWDQG JZLVFKHQ 3UREH XQG 6SLW]H HJ
VWDQGVDEK!QJLINHLW GHV 7XQQHOVWURPV LVW HV P, JOLFK GLH 2E
> @

'XUFK GLH DQJHOHJWH 6SDQQXQJ NRPPW HV ]X HLQHU 9HU'!QGHUXQ
PHQKDQJPLWGHQ (QHUJLHQLYHDXV ZRGXUFKGDV7XQQHOQGHU (O}
VFKHLQOLFKHU ZLUG YJO $EELOGXQJ ‘HQQ GLH %LDV 6SDQQXC
(OHNWURQHQ DXV GHQ EHVHW]WHQ =XVW!QGHQ GHU 6SLW]H LQ XQE}
QHU QHIJDWLYHQ %LDV 6SDQQXQJLVW GLHV JHQDX XPJHNHKUW >

Sample / Tip

Sample Tip Tip Sample

Ef + Vpias — « —

o Ef - Vbias

Vbias=0 Vk:'iavs> 0 Vbias“0
$EELOGXEFXHPDWLVFKH'DUVWHOOXQJGHV (LQCXVVHYVY GHU %LDV 6SDQQX

%HLP5DVWHUWXQQHOPLNURVNRS ZLUGHLQHGB6SLW]HDXV HLQHU 3C
'LHVH 6SLW]JHLVWDQ HLQHP 3LH]JRDQWULHE EHVWHKHQG DXV GUHL \
SLH]JRHOHNWULVFKHQ 7UDQVGXFHUQ [ \ XQG] 3LH]R EHIHVWLJW ¢
VLFK HLQHU GHU 7UDQVGXFHU DXV RGHU JLHKW VLFK ]XVDPPHQ 'XUF
QXQJDP[ 3LH]R XQG HLQHU 6SDQQXQJVUDPSHDP\ 3LH]JR NDQQ GLH
GLH 3UREH DEWDVWHQ OLW +LOIH GHV] 3LH]JRHUIROJW GLH $QQ!KH
GLHS5HJHOXQJGHY $SEVWDQGHV ]XU3UREH Z!KUHQG GHV 6FDQYRUJD
LQ YHUVFKLHGHQHQ OHVVPRGL EHWUDIPPHQ EE8 XQMIDRIEDWE HVRQGH U
TUBOU IFRIGIXY DAPOTUB O UG/ S\E EOUG GHU 7XQQHOVWURP Z!KUHQG GH
GXUFK HLQH 5%FNNRSSOXQJVVFKOHLIH NRQVWDQW JHKDOWHQ 'LH
HQWVSULFKW VRPLW GHU 7RSRJUDSKLH GHU3UREH GD GHUB6SLW]HQ
JHSDVVW ZLD® O UB ORRIGINIEHZHJIJW VLFK GHU 6FDQQHU KLQJHJHQ L
+ KHUHODWLY ]XU3UREH 'HUJHPHVVHQH 7XQQHOVWURP LVW GDEH
PLW GHP $EVWDQG ]XU 3UREH XQG OLHIHUW DXI1JUXQG VHLQHU $EVW
%EHU GLH 2EHUC!FKHQWRSRJUDSKLH > @
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RXRX8 aT2Fi QbFQTB2 KBi /2K ahlJ

oLw +LOIH GHU5DVWHUWXQQHOVSHNWURVNRSLHN QQHQ HOH
HUJLH QDKH GHV )HUPL 1LYHDXV XQWHUVXFKW ZHUGHQ > @

BSHNWURVNRSLVFKH8QWHUVXFKXQJHQPLW GHP 670 NRQJHQ
]XVW!QGHDX| +DOEOHLWHUREHUC!FKHQ ZHOFKHYRQ XQJHV!W

%HLGHU7XQQHOVSHNWURVNRSLH , 9 .XUYH ZLUG HLQH OHV\
BUREH GXUFKJHI%KUW 'DI%U ZLUG GLH %LDV 6SDQQXQJ XQG C
PHVVHQH7XQQHOVWURPLQHLQHP 'LDJUDPPDXIJHWUDJHQ >
*UDSKHQN,_QQHQ GLHORNDOH =XVWDQGVGLFKWHVRZLHGLH (L
XQWHUVXFKW ZHUGHQ

%HL GHQ YHUZHQGHWHQ 7XQQHOVSLW]HQ KDQGHOW HV VLFK
WLPDOIDOO HLQH PHUNPDOVDUPH ,i9 .HQQOLQLH DXI VRGDVV
UXQJVZHLVH DOV NRQVWDQW DQJHVHKHQ ZHUGHQ NDQQ )%U (
7XQQHOV YDIROXNQEDKHU Q!KHUXQJVZHLVH

ZeV

IV Hersudel TV )+ raudéhe T(HV.Q) d

+LHUEHL EHM) IGRHK@Q@HVQ QHOVWURP LQ $EK|QJLINHE®/LHRQBHU %
PHOQWDUODRERGLH HOHNWURQLVFKH =XVWDQGE GENVKWH GHU 3|
GHQ 7UDQVPLVVLRQVNRHE]LHQWHQ GXUFK GLH7XQQHOEDUUL
QXQJXQG6SLWIHQI 3 NRIZ@HSE YVOWMIPIBJDWLRQVYDULDEOH %EH!I
P 5DKPHQ GLHVHU 1!KHY X Q) d&M) WRISIDIMV PLW GHU 5DVWHUW
WURVNRSLH GLUHNW GLH ORNDOH =XVWDQGVGLFKWH HUIDVVYV
GLH7RSRJUDSKLHDQVLFKDXIJHQRPPHQ VRQGHUQ GLH ORND
'LH$EELOGXQJGHU 2EHUC|FKHQVWUXNWXU GHU 3UREHHUJLEV
DEK|QJLJNHLW GHV 7XQQHOVWURPV 'DV 6LJQDO LVW GDKHU L
/'26 YRQ 3UREH XQG 6SLW]H > @

RXRXe a m#2 F2Bi mM/ P#2 ~ +?2MFQMi KBM iBQM

'LHS5HLQLJXQJYRQ 3UREH 6SLW]H XQG :HUN]JHXJHQ LVW LQ GH L
HVVHQ]LHOO (VZHUGHQ 6WUXNWXUHQLQDWRPDUHQ *U_ {HQRI
UHLWV NOHLQVWH 9HUXQUHLQLIXQJHQ ]X YHUI'OVFKWHQ (UJH
EDUH OHVVXQJHQ GXUFKI%KUHQ]XN,QQHQ LVW GLH6DXEHUNH

(LOQOH .RQWDPLQDWLRQ NDQQ XQWHU DQGHUHP GXUFK RUJDQL
/. VXQIJVPLWWHOUHVWHQ HQWVWHKHQ 'DKHULVWHV QDFK GHP
]XODVVHQ XQG GLH3UREH VRZLH:HUN]JHXJHXQG6SLW]H QLFKYV
(VVROOWH ]XGHP YHUPLHGHQ ZHUGHQ GLH 3UREH XQYHUVFK
O!QJHU DOV Q WLJ RAHQ ]X ODVVHQ XP]X YHUPHLGHQ GDVV 6
JHODQJW

'HV :HLWHUHQ LVW ]X EHDFKWHQ GDVV VLFK ORQRODJHQ DXI
HLQHHLQ]HOQH 6FKLFKWDQ $WRPHQ RGHU OROHN%OHQ ZHOF|
,Q/XIWRGHUDXFKI9DNXXP ODJHUQ VLFK OROHN%OH RGHU $WRF
C!FKHDQ 'LH=HLW LQ GHU VLFKHLQHORQRODJHDXIHLQHU ILU
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LVWIHIJHEHQ GXUFK > @

NPRQR
Za

+LHUEHGLMWHLW ELV ]XU %LOGXQ@3rdkQHURBGRQBIRYRODJIH EHQ,
WLIWH 7HLOF K H¥E G RO, OdER B LH $XIWUHAUDWH GHU *DVWHLOFKF
2EHUC!FKH ORCKHW3¥%OH®@FP

Y% U /XIWEHL5DXPWHPSHUDWXU NDQQ GLHV Q!KHUXQJVZHLVH GXU

t =

.32 10°
p

EHVFKULHEHQ ZHGBUH QU XREHQ PEDU LVW > @
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RXk 02 bm+?2b/m +?27C? mM;

,QGHQ 9HUVXFKHQ PLW GHP 5DVWHUWXQQHO XQG5DVWHUNUL
*HUIWHQ $FKWHQ6LHGDKHUDXIHLQHQ VLFKHUHQ 6WDQG GHU
OHVVXQJ (UVFK¥¥WWHUXQJHQ XQG VWDUNH 7THPSHUDWXUVFKZI
OLFKGHU +DQGKDEXQJGHU OHVVJHU | WH IUDJHQ 6LH ,KUHQ %H

,QGLHVHQI9HUVXFKHQ OHUQHQ6LHGDV5DVWHUWXQQHO XQC
UHQ HUVWH OHVVXQJHQ PLW GLHVHQ GXUFK 'DEHL QHKPHQ 6L}1
WXUHQ DXI XQG WUHAHQ LP ZHLWHUHQ 9HUODXI| $XVVDJHQ %E
XQWHUVXFKWHQ ODWHULDOV ,P]JZHLWHQ 7HLO OHUQHQ 6LH GL
QHQ XQG %EHQ GLHVHDQKDQG GHU OHVVGDWHQ NRUUHNW HL¢
3UREH VLFKWEDU XQG HLQGHXWLJ GDUJHVWHOOW ZHUGHQ ,P
6SHNWURVNRSLH $XVVDJHQ %EHU GLH +!UWH HLQHV 3UREHQPL

RXKXR _ bi27imMM2HKBF QbFQT UahJdV

$FKWHQ 6LH Z]KUHQG GHV 9HUVXFKVWDJHV DX|I GLH 7THPSHUDVW
JHKHQ 6LH LQ ,KUHU $XVZHUWXQJ DQ JHHLIQHWHU 6WHOOH D X
VXFKVWHLO ZLUG HLQ 1DLR670 GHU )LUPD 1DQRVXUI YHUZHQG'}

Vibration Sample Holder
Isolation
Table

Power LED

Vibration
Isolation
Feet

Controller Housina

Sample Holder. Scan Head Tip STMTip Magnet
- Clamp

Power Power Mini-USB Ground Guide Approach
Button Connector Connector Connector Spheres Motor

$EELOGXYXIEDX GHV 1DLR670 GHU )LUPD 1DQRVXUI > @

%HYRU 6LH PLW GHP ([SHULPHQWLHUHQ EHJLQQHQ N_ QQHQ F
670 NRUUHNW PLW GHP 3& YHUEXQGHQ XQG HLQJHVFKDOWHW |
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670 PLW GHP 86% .DEHO DP 3& YHUEXQGHQ XQG GHU 1HW]VWHFNHU G
$QVFKO%VVHEHAQGHQ VLFKDXI GHU5%FNVHLWH GHV *HU!WV VLHK
%EHUSU%IW KDEHQ VFKDOWHQ 6LH GDV 670 %EHU GHQ (LQVFKDOW!I
EHAQGOLFKH/('EODX > 6 @

,P$QVFKOXVV NDQQ QX6 CPVVIIRHBIPRAV VLFK DXI GHP '"HVNWRS EH
GHW JH _AQHW ZHUGHQ

RXKkXRXR oQ #2°2BimM; /2 S'Q#2 mM/ aTBix2

9RU % HILQQ GHU HUVWHQ OHVVXQJZHUGHQ GLH 3UREH XQG GLH 6SL!
ZLHIROJW YRU > 6 @

%HYRUG6LHGLH 6SLW]H SU!SDULHUHQ N, QQHQ P%VVHQG6LHGLH 6
GHUV GLH)ODFK]DQJH XQG GLH3LQ]JHWWHPLW (WKDQRO UHLQLJ
GLHVHQ JHUHLQLJWHQ :HUN]JHXJHQ RGHU JHUHLQLJWHQ +DQGVF

OLW GHU 3LQ]HWWH ZLUG QXQ GLH DOWH 6SLW]H DXV GHP 670 HQ)\
GHIUQ $VEB-NDQGHW YJO $EELOGXQJ 'HQQ GLHVHU 'UDKW OD(
GLHVHP HLQH ZHLWHUH 6SLW]H JHVFKQLWWHQ ZHUGHQ $QVRQV
3W ,U 'UDKW

8P HLQH 6SLW]H ]X VFKQHLGHQ KDOWHQ 6LH GHQ 'UDKW DQ HLQF
IHVW 1XQ JHKHQ 6LH PLW GHP 6 Hi WHONWH® Q B LlGHY' UQ KWQKHHR) D Q
'LH/!QJHGHV'UDKWHV VROOWHHWZD PPEHWUDJHQ ,P$QVFKOX
JHVFKORVVHQ ELV GHU :LGHUVWD QG BKWL U DKW HYD]KW 3 ZWE Q |
QLFKW GXUFKJHVFKQLWWH®QXYRQG 8 GHDBHWNYWRKQHLGHU LC
$EELOGXQJ GDUJHVWHOOWHSLFKWXQJJH]JRJIHQ

+DOWHQBLHGHQ 'UDKWPLWGHUVSLW]JHQ3LQ]HWWHGLUHNW KLG
6SLW]H IHVW $FKWHQ 6LH GDEHL GDUDX| GLH 6SLW]H VHOEHU QL
NDQQ QXQ JHO VW ZHUGHQ

JHIHQ 6LH GLH JHVFKQLWWHQH 6SLW]JH QXQ ZLHLQ $SEELOGXQJ
JHKHQB6LHZLHLQ $EELOGXQJ $GDUJHVWHOOW JXQ!FKVW SDUD
.ODPPHU XQG VFKLHEHQ GLH6SLW]HGDQQ HQWODQJ GHU 3IHLOU
LQGLH (LOQONHUEXQJXQWHU GLH .ODPPHU 'LHQHXH6SLW]HVROO
GLH +DOWHUXQJKLQDXVUDJHQ

PYIr wire
\ pulling
direction
~4mn/

Flat nose
pliers

wire cutter

$EELOGX6FKQHLGHQ GHU 670 6SERBGXQBIHVWLIXQJGHU6SLW]HLP 670 >
@ 6 @
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,PQ'FKVWHQ 6FKULWW ZLUG QXQ GLH3UREH 1% U GLHOHVVXQJY
GHQ 6LH HLQH *UDSKLWSUREH +23* =XQ!FKVW OHJHQ 6LH GLI
7LVFK =XP5HLQLJHQ GHU 3UREH ZLUGHLQ 6W%FN .OHEHEDQG
GLH3UREHJHGU%FNW XQGLP$QVFKOXVVDEJH]JRIJHQ %HL GLH\
GHU *UDSKLWSUREH DP .OHEHEDQG KDIWHQ JHEOLHEHQ VHLQ
DXI GLHVHU ]XU%FNJHEOLHEHQ VLQG GDQQ HQWIHUQHQ 6LH G
GHP 5HLQLJHQ GHU 3UREH GDUI GLHVH QLFKW PHKU EHU%KUW :
ZXUGH WUDQVIHULHUHQ 6LH GLHVH YRUVLFKWLJPLWHLQHU 31
6LHGLHVHQ QXUDQ VHLQHU VFKZDU]JHQ +DOWHUXQJ EHU%KUH

BROOWH GLH +DOWHUXQJ VLFKWEDU YHUVFKPXW]W VHLQ RG
KDEHQ GDQQP%VVHQ6LHGHQ3UREHQKDOWHU XQG GHQ 6FDQN
6LH ,KUHQ %HWUHXHU XQG JHKHQ GDQQ ZLHIROJW YRU > 6

=LHKHQ 6LH VLFK DFHWRQEHVW!QGLJH +DQGVFKXKH DQ XQ
HV 7XFK 'LHVHV EHIHXFKWHQ 6LH PLW $FHWRQ XQG UHLQL.
'LFKWLJ 5HLQLJHQ 6LH GHQ 3UREHQKDOWHU PLW GHP 7XF
NUHLVI,UPLJ

5HLQLJHQ 6LHGHQ 6FDQNRSIPLWHLQHP PLW $FHWRQ EHIH)
QLJHQB6LHDOOH)O!FKHQLP ,QQHUHQ ZHOFKHPLW GHP 3UR

1DFKGHP GLH 3UREH QXQ DXI HLOH
EHUHQ 3UREHQKDOWHU EHIHV
GHQ 3UREHQKDOWHU LQ GDV 6
SODW]LHUHQ 6LH GLHVHQ DQDQ

LP 6FDQNRSI 'DEHL DFKWHQ
GDVV GLH 3UREH GLH ]XYRU HL(
JH QLFKW EHU%KUW XQG QLFK
6FDQNRSIEHAQGOLFKHQ 0DJQ
JXU)L[LHUXQJGHV 3UREHQKDO
3UREHQKDOWHU JH]RJHQ ZLUG

VFKLHEHQ 6LH GHQ 3UREHQK F J
P RSHBBIEARID cnv sureng

ELVDg HWZD PPDQGLHG6SL 670 > 6 @

RXkXRXk o2 bm+?2 KBi >PS:

9RU %HJLQQ GHUOHVVXQJNOLFNHQ 6L 8 1[B3ENXQBPF IGQH® BK B
JNBHD®W %HDQWZRUWHQ 6LHQXQ GLH)UDJHQ]X GHU YRUOLHJ
HLQH*U,iHYRQ [ PP ,Q$EELOGXQJ LVWGLH%HQXW]HUREH
IDLRDEJHELOGHW ,Q GLHVHU 'DU\8W HBGERR ) 'S RERBAGH BN IKHDIDW
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X% Static Force ~
=¥ Stat0.2LAuD ~

E g giwn

Start  Stop  w ey

Prescan Script
o

Preparation Imaging "% | Scripting

$EELOGXQHQXW]JHUREHUC|FKH GHYV SURJUDPPV 1DQRVXUI 1DLR

BWHOOHQ 6LH ]XQ!FKVW GLH %HQHQQXQJ ,KUHU O(BWNFGDWHQ HLQ ~
GH@TL &EJBPW N, QQHQ 6LH GDV )RUPDW GHU 'DWHLQDPHQ LQGLYLC
6LH GDUDXI HLQGHXWLJH %H]JHLFKQXQJHQ ]X YHUZHQGHQ GDPLW N
WHQ %EHUVFKULHEBTQ ZHEJG AR OHEKW ,KQHQ DXFK HLQHQ IRUWODX|
DXWRPDWLVFKLQ GLH 'DWHLQDPHQ HLQ]XI%JHQ 1DFK $EVFKOXVV G
WHPSRUITUHBELQHU JHVSHLFKHUWHQ 'DWHLHQLQ HLQHQ YRQ ,KQHQ
QHU NRSLHUHQ

8P QXQ PLW ,KUHU HUVWHQ OHVVXQJ EHJLQQHQ ]X N,QQHQ PXVV Gl
DQJHQ!KHUW ZHUGHQ 'D]X VFKDXHQ 6LH GXUFK GLH /XSH ZHOFKH V
6FDQNRSIEHAQGHW 'LHVHS$EGHFNXQJGUHKHQG6LHQXQVR GDVV 6S
KHQVLQG :!KUHQG6LHZHLWHUKLQ GLH 6SLW]H E HBEBDEFEDIVHQ NOLFN
+DOWHQ 6LH GLHVHQ %XWWRQ JHGU%FNW ELV GLHG6SLW]HVLFKLQG
QRFK HLQHQ JHULQJHQ $EVMAKWA ¥ HKHKQVM QQEIHQGDUD X! GDVV GLH €
3UREH QLFKW EHU%KUW 6ROOWH DP XQWHUHQ UHFKWHQ %LOGVFKL
GDQQ LVW GLH 6SLW]H PLW GHU 3UREH NROOLGLHUW 'LHV I%KUW ]X
BUREHQREHUC!FKH XQG P ,JOLFKHUZHLVH DXFK]XHLQHU %HVFK!GLJ

'LHB6WDWXV /('V ZHOFKH HLQH $XVNXQIW GDU%EHU JHEHQ RE GLH
3UREH EHU%KUW EHZAQGHQ VLFKDP XQWHUHQ UHFKWHQ %LOGVFKL

Probe Status '.' .' '.'

SEELOGXBNDWXV /('VLP 3URJUDPP 1DQRVXUI 1DLR

‘HQQ 6LH GLH $QQ'KHUXQJ PDQXHOO DEJHVFKORVVHQ KDEHQ VRO
VFKLUPUDQG ZHLWHUKLQ HLQH RUDQJH 6WDWXV /(' ]X VHKHQ VHLQ
GLHUW OHXFKWHW HLQHURWH 6WDWXV /BQQERRBIBIUMGIXQ DXI GL
6LH DE ELV VLFK HLQ 7TH[WIHOG _AQHW ZHOFKHV 6LH %EHU GLH HUI
'HU DXWRPDWLVFKH $SSURDFK VROOWH QDFK OLQXWHQ DEJHVFKO
%LOGVFKLUPUDQG VROOWH QXQ HLQH JU%QH 6WDWXV /(' ]X VHKHQ V

OLW GHU +23* 3UREH I%KUHQ 6LH QXQ GLHIROJHQGHQ 9HUVXFKH G>

1HKPHQ 6LH HLQ JUR{jHV %LOG HW2ZD ELV QP GHU 3UREH DX
BWXIHQNDQWH HLQGHXWLJ GDU 6ROOWH LP 6FDQEHUHLFK NHLQ
HQWIHUQHQ 6LH GLH 6S LS H8R DHEHWHY BEMWMNER®GUHKHQ GLHVH L
VFKOXVV OHLFKW (LQHG6WXIHQNDQWHLVW Z!KUHQG GHV 6FDQYR
LQ GHU .XUYH GHU ] $FKVH ]X HUNHQQHQ (LQH ZHLWHUH 0,JOLFK
NHQQHQ VLQG J]ZHL XQWHUVFKLHGOLFK HLQJHI!UEWH 30DWHDXV
QHQ %LOG 1!KHUQ 6LH QXQ HUQHXW ZLH EHVFKULHEHQ DQ )DOO
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GDUJHVWHOOW ZLUG Y D UL (BHXEHE (BLIFHEL (B 3 BRUDH HWDHDU* D

LQ EHVWLPPW GHQ LQWHJUDOHQ 5%FNNRSSOXQJVDQWHLC
1 (BJOURSRUWLRQDO *DLQ GHQ SURSRUWLRQDOHQ 5%FNN
NOHLQHUH 9DULDWLRQHQ GHV 6HWSRLQWYV VLQG P_JOLFK
VFKDUIHP %LOG NHLQH HLQGHXWLJH 6WXIHQNDQWH VRQG!
WXUHQ QHEHQHLQDQGHU VHKHQ" %HVWLPPHQ 6LH GLH +_ Kt
6LH ,KU (UJHEQLVPLW/LWHUDWXUZHUWHQ 1XW]HQG6LH Z!K!
GLHO,JOLFKNHLW VLFKGHQ *UDSKHQ GHU] $FKVH +_KHQS
30DXVLELOLW!W ,KUHU (UJHEQLVVH VRIRUW ]X %EHUSU®%IH
DXl XP ,KUH OHVVHUJHEQLVVH YHUJOHLFKHQ XQG P _JOLFK

N, QQHQ

,Q GLHVHP 6FKULWW VROO QXQ HLQ %LOG PLW DWRPDUHU $
ZHUGHQ 'D]X ]RRPHQ 6LH VFKULWWZHLVH LQ HLQH 5HJLRQ
VROOWH GLH *U,{HLKUHV %LOGHV DP (QGH QP EHWUDJHQ )
3L[HOQ KDEHQ 8P LQ HLQHQ EHVWLPPWHQ %LOGDXVVFKQL
QHV GHUDQJH]HLJWHQ %IPOGHGU] DIPK BQ Y QHDEXQ HLQHQ .DV\
JHZ%QVFKWHQ 6FDQEHUHLFK ,P $QVFKOXVV EHVW!WLJHQ ¢
%LOGVFKLUPVHLWH :LHVRLVW GLHDQJHVWUHEWH %LOGJ
YHUVFKLHGHQHQ 6FDQJHVFKZLQGLIJNHLWHQDXI| 9DULLHU!
V =HLOH %HL ZHOFKHU *HVFKZLQGLJNHLW HUKDOWHQ 6LF
$XFK KLHU N, QQHQ 6LH ZLHGHU PLW GHQ :HUWHQ GHU *DLQ
EHVVHUHYV %LOG ]X HUKDOWHQ ,QWHUSUHWLHUHQ 6LH ,KL
GLH$WRPDEVW!QGH HQWODQJ GHU GUHL 5LFKWXQJHQ (UP
UXQJVIDNWRUHQ GHV 670

,QHLQHP ZHLWHUHQ 7HLOYHUVXFKZLUGQXQHLQH, 9 6SHNWL
6LHDP XQWHUHQ %LOGVF KILQFIUSREDER GH P SHAKWVHO Q LQ GLHV
WHU N, QQHQ 6LH QXQ HLQ ][XYRU DXIJHQRPPHQHYV %LOG ODGHZC
-PBEP $QVFKOXVV N,QQHQ 6LH DXI GLHVHP %LOG 3XQNWH HLQ]
GXUFKJHI%KUW ZHU G #QRDRIGE TDROZGHBEIEH JHQDXHUH (LQVW
%EHU GLH $UW GHU 6SHNWURVNRSLH WUHAHQ

=XP $XVZHUWHQ GHU 6SHNWURVNRSLH H[SRUWUBORDWSG GL|
/BJPLHVHV 3URJUDPP LVW NRVWHQORYV YHUI%JEDU VRGDVYV 6L]|
([SRUW GHU 'DWHQ GXUFKI%KUHQ N, QQHQ

%HVWLPPHQ 6LHDQKDQG GHU GXUFKJHI%KUWHQ 6SHNWURVN
GLH (LJHQVFKDIWHQ YRQ +23* DOV HOHNWULVFKHQ /HLWHU

RXkXRXj >BMr2Bb2 xm™ mbr2 imM;

'LH$XVZHUWXQJ GHU HUVWHQ EHLGHQ 9H X XE K YRBMHOM_ IQUIRO
QHQ 6LHVLFKNRVWHQORV KHUXQWHUODGHQ XQG YHUZHQGHQ
JUXQGOHJHQGHQ )XQNWLRQHQXCAHEEMNP@OUAMPEA\H YWHEHWUTTHQM R O .
JLQN KHUXQWHEQOBGBQLQN

'LH $XVZHUWXQJ GHU 6SHNWURVNRSLH HUIROJW DQGHUV DO\
DQKDQ®G@HWHLHQ VRQGHUQ PLWKLOIH GHU 'DWHQ LP $6&,, )R
GHP 3URJUDPP 1DQRVXUI 1DLRH[SRUWLHUHQ 'LHHUKDOWHQH
PLOVSJIJWXYIHZHUWHW ZHUGHQ


https://gwyddion.net/download.php
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RXkXKk _ bi2 F 7iKBF'QbFQT U 6JV

9RU %HJILQQ GHV ([SHULPHQWLHUHQV VWHOOHQ 6LH VLFKHU GDVV G
ZHOFKH LP .DSLWHO 670 EHVFKULHEHQ ZLUG DQJHVFKORVVHQ LVW
/BOPTVSGFKMWHQ 6LHDXFK Z'KUHQG GLHVHP 9HUVXFKVWDJ DXI GLH
IXIWIHXFKWLINHLW XQG JHKHQ 6LH LQ ,KUHU $XVZHUWXQJDQ JHHLJ
HLQ

Side View Lens

Locking Handle

Scan Shield
Scan Head Cover
Vibration

Isolation —_ il
Table

Scan
Head
Housing

Power LED

Controller Housing

Vibration Isolation Feet Positioning Screws

Scan Head Cover

Side View Lens

Positioning Screw

Locking Handle

Vibration —
Isolation

Table

Power Connector Mini-USB Connector Ground Connector
Cantilever and

Scan Head Feet
X Cantilever Holder Spring

Scan
Head

Sample Stage
with Magnet Positioning Screws

$EELOGX{XIEDX GHV 1DLR$)0 GHU )LUPD 1DQRVXUI > @

,Q $EELOGXQJ LVW GHU $XIEDX GHV LQ GLHVHP 9HUVXFK YHUZH
I1DQRVXUI GDUJHVWHOOW > @ 'LHVH $EELOGXQJLVWHLQH ZEHUVLF
$)0V XQG I%KUW ]XHLQHU EHVVHUHQ 2ULHQWLHUXQJ Z}]KUHQG GHV 9
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RXkXkXR oQ ' #2 2BimM; /2b o2 bm+?b

,Q SEELOGXQJ LVW HLQ $XVVFK(

W JUDPPV 1IDQRVXUI1IDLR GDUJHVWHC

%% Static Force - SXQAWMWBUJIM'WYMWVLFKHLQ '"URSGZR

A Q% ,AQHQ XP GHQ JHZ%QVFKWHQ %
=¥ Stat0.2LAuD ~ GXV HLQ]XVWHOOHQ 'DUXQWHU E}
Wizards Frgi‘;’;gw $XVZDKO GHV YHUZHQGHWHQ &DQV

_ QHEHQ GLHVHQ EHLGHQ 6FKDOWC!
HEREE T *l  VLFKGHUSRMWWROQZRREHYHQ OLQ

Hrggs# GEHAQGHWMPENWGHOI%XW
HVVHQ 6LH JHZ%QVFKWH 'DWHLIR!

UHQ N,QQHQ

=X %HJLQQ VWHOOHQ 6LH GHQ JHZ%QVFKWHQ %HWULHEVPRG X
C!FKH LAUBHUI/WIBSRW XQG Z'KOHQLQ GHU VLFK AQHQGHQ 'UR
%ZOBNJDXSDFE$SQVFKOXVV GDUDQNOLFNHQG6LHDXI GLH GDUXC
Z'KOHQLQ GHUVLFKQXQ AQHQGHQ/LVWHGHQ YHUZHQGHWHQ
VXFKYHUZHQGHQ 'BBQZ!KO®MNE 6LH

BROOWHQ 6LHLPI9HUODXI ,KUHVO9HUVXFKVIHVWVWHOOHQ GTC
DXVZHUWEDUHQ OHVVHUJHEQLVVH HUKDOWHQ GDQQ IUDJHQ 6
"HFKVHO GHV &TDXWE®HQHUW GHQ &DQWLOHYHU QLFKW VHOEVV
8P HLQH 3UREHLQ GDV $)0 HLQ]XOHJHQ P%VVHQ 6QHRXKMAVHYV
LQGHQ /DVHU X VFKDXHQ GHUVLFKLP $)0OEHAQGHW

$EELOGXQ@IVVFKQLWW DXV
JUDPP 1IDQRVXUI 1DL

LASER RADIATION (650nm)
DO NOT STARE INTO THE BEAM
OR VIEW DIRECTLY WITH OPTICAL

INSTRUMENTS (MAGNIFIERS)
CLASS 2M LASER PRODUCT

$EELOGX@UQKLQZHLY YRUGHP /DVHU GHV $)0V > 6 @

8P ,KUH 3UREH HLQVHW]HQ ]X N.QQHQ NODSSHQ 6LH JXHUVW
LP $QVFKOXVV GHQ 6FDQNRSIVRZLH GHQ 6FDQVFKXW]LQ GLH H
WLHUKHEHOV > 6 @
PQ!FKVWHQ6FKULWWN _ QQHQB6LHQXQGLH]XXQWHUVXFKHQ
UHQ 'D]X OHJHQ 6LH ,KUHQ 3UREHQWU!JHU PLWKLOIH HLQHU 31
WLVFK > 6 @ $FKWHQ 6LH GDEHL YRUDOOHP EHL GHU 3UR
GHU 3UREH XQG YHUGUHKHQ 6LH GLHVH QLFKW

9RU 'XUFKI%KUXQJ GHU OHVVXQJHQ' $FRVHF Q Ib& MWFHKRIMI DB K H L
$XVZ!KOHQ GHY %XWWRQV _,AQHW VLFK GD]X HLQ )HQVWHU .OL
5DQG DX| GLH 6'HIOETWCSBKHPO 'SFRVFODZ

RXkXkXk IMi2 ' bm+?2M /2" "mHHb2v2@ai mFim 2M

,PHUVWHQO9HUVXFKVWHLO GHQG6LHPLWGHP$)0GXUFKI¥%KUHQ
GDUVWHOOHQ 'D]XZ/KOHQ6LHXQWHUVFKLHGOLFKH %XOOVH\|
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WLJ XQG PLW VFKDUIHQ $EJUHQ]XQJHQ GDU 8P GLH 3UREH DXI| GHP
N.QQHQ6LHGLHVHQPLWKLOIH GHU 0LEFKIMWPHQVEHUIIVEGB B BIXE B Q [Y XIU & B}
GHU &DQWLOHYHU PLWIBUO | E $BIQ G AK B3O W E HFHKG\Y I$-EEQW G X Q G H
VLQG GLH 30DW]JLHUXQJHQ GHU 6WUXNWXUHQ DEJHELOGHW 8P C
N.QQHQ P%VVHQ6LH GLH :HUWH GHU 33NN FIRFLG HQHQ * CHARKX®G G
(LQCXVV KDEHQ GLH YHUVFKLHGHQHQ (LQVWHOOXQJHQ DXI ,KU HUK
WH 6FUHHQVKRW:V'@ KD BUQ $SNIK@FBOHUO ! XWHUQ 6LH DXFK DQKDQG GL
$XVZLUNXQJHQ GHU YHUVFKLHGHQHQ (LQVWHOOXQJHQ 'LHVH *UDSH
3URJUDPOPTVSGA/@BHR 1HKPHQ 6LH GD]X DXFK %LOGHU DXI EHL GHQ
Z'KUHQG GHU OHVVXQJ YHU!QGHUQ XQG HUO!XWHUQ 6LH GLH 8QWHU
6LH HLQH JHHLJQHWH %LOGJU,jH XP MHZHLOV HLQH GHU 6WUXNW XU

$EELOGXQHBHUVLFKW GHU YRUKDQGHQHQ %XOOVH\H 6WUXNWXUHQ DXIJHQ
WURQHQPLNURVNRS > @

RXkXkXj . "bi2HHmMM: /2b hl@GQ:Qb

P Q!FKVWHQ 6FKULWW ZHFKVHOQ 6LH GLH 3UREH DRWF+LHUI%U EHW
XP GHQ &DQWLOHYHU YRQ GHU 3UREH ]X HQWIHUQHQ 1XQ ZHFKVHOQ
EHVFKULHEHQ DXV 9HUZHQGHQG6LHQXQ GLH3UREH DXIGHUGDV 78
EHAQGHW VLFKLQ GHP 3UREHQEHK!OWHU PLW GHP $XINOHEHU XQG
DXFK GLH 3RVLWLRQLHUXQJGHV /RJRV HLQJH]HLFKQHW LVW

%HL GLHVHU 3UREH ZHQGHQ 6LH ,KUH (UNHQQWQLVVH DXV GHP YR
XQG VWHOOHQ GLH 78 /RJRV GLHVLFKDXI GHU3UREHEHAQGHQ HL
JLHUXQJ GHU EHLGHQ /RJRV DXI GHU 3 IBREHSPBYGE IGKKQE K G BHHQD FK Gt
OH PDUNLHUW 8P GLH 3UREH RSWLPDO DXV]XULFKWHQ Q!KHUQ 6LF
$QVFKOLH{HQG HQWIHUQHQ 6LH GHQ & DQN\E 26 YNDIQQRAHIHIURIREH ¢
EHQWLVFK PLWKLOIH GHU OLOOLP HW H.EFYRKLU D XHE BI\DFKH U E FIQRVELHHQGZH-
3UREHQWLVFK QXU PLW GHQ OLOOLPHWHUVFKUWOINEERBXHQQ 6LH XY
W!WLIJW KDEHQ XQG GHU &D QW L O H YIHDWF R IGAHKPM PGIKW HD@A H Q '@ HUHW Q \6
GLH 3UREHBPIQBWBDRNXW DQ XQG I%KUHQ HLQHQ 3UHVFDQ GXUFK :LH
$EODXI VRODQJH ELVGDV 78 /RIRNRUUHNWDXVJHULFKWHW LVW
*HKHQ 6LH LQ ,KUHU $XVZHUWXQJ GDUDXI| HLQ ZHOFKHU 6HWSRLQ
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ZHOFKH *DLQV ]X VFKDUIHQ XQG OHVEDUHQ (UJHEQLVVHQ I%KU

RXkXkX9 aT2Fi QbFQTB2

,QGLHVHP 9HUVXFKVWHLO I%KUHQ 6LHHLQH .UDIW 'LVWDQ] 6S
PLW GHU 3UREH GHV 78 /RIJRV GXUFKJHI%KUW

8P GLH 6SHNWURVNRSLH GXUFK]XI%KUHQ JHKHQG6LHDQDORJ
JHI%KUWHQ 6SHNWURVNRSLH YRU 'DV78 /RIREHAQGHW VLFK
6LH GLH .UDIW 'LVWDQ] .XUYH 9HUZHQGHQ 6LH I%U GLH $XVZH
UHNBD@TVSB[/BRBWLHUHQ N,QQHQ ,P $QVFKOXVV HUPLWWHO
QHKPHQ 6LH DQ GDVV GLHVHU VLFK EHL GHU 'LVWDQ] 1X0O0 Et
SKHQ EHUHFKQHQ 6LH GLH HAHNWLYH 6WHLAJNHLW XQG WUHA
HLQH ZHLFKH RGHU KDUWH 3UREH KDQGHOW 9HUJOHLFKHQ 6L}
'LVWDQ] .XUYHQ DXI DQGHUHQ ODWHULDOLHQ 6WHOOHQ 6LH C
DXFK I%U GLH 5%FNZ!UWVEHZHJXQJ JUDSKLVFK GDU XQG JHKH
HLQ






GBi2 Iim°

\Y

@QIJLSPTZARKQLVFKH 8QLYHRHWYRWILW, f{UHV@HT@Rb/2M X /2 f KM f
T?vbBFf 2bbQm +2Mf/ i2B2Mfbim/BmKfH2? p2° Mbi HimM;2M-
JAXT/7\H M;BHY XFKW DP

@'. 3BTUFSLSBGYWRLSPTEPQUbBFXmMMB®@; 2B7br H/X/2f “#2B
" @?2HKfK2i?Q/2Mf 7K@ bi2 F TEHBRFEMW QFf

@BTUFSUVOOFMNJLSPTLPQJF FOHM 4DBEROIJTOHBVOXOFMJO]
MMB@/m2X/2f ;@?p?fKlEHKWXEKIWTDP

@BJP"'. 5IF-FBEJOH"'. GPS yB@PIHBYDBUIMOMQbm 7X+QKf2M
T Q/m+ibfM BRHMXFKW DP

@ &DSSHOOD XQG* 'LHWOHU p)RUFH GLVWDQFHWXUYHV E
GBDF4DJFODF 3FQPSSUMwwTr hsmMyXRyRefayRed@8dkNUN|

yyyyj@s

@BQ "MvE?iiTh,ffrrrX#m/:2ib2MbQ bX+QKfi TTBM: @KQ/2@ 7
HQM:@+ MiBH2p2 @ Hm K BEHWX® K VRN H

@LSO ,QJ 1DWDOL\D9RUEULQJHU 'RURJKRYHWYV p/DVHULQ
VNRSN 'LVV )DNXOW!W I%U ODVFKLQHQEDX GHU7HFKQLVFK

@DQRVXWEFT OWFBWEJiFKb, ffrrrXM MQbm 7X+QKf2MfomTTQ i
KQ/2b@ Qp2EpHBXFKW DP

@G DQRVIZWDIBNJID yREFRTTD, ffrrr XM MQbm 7X+QKf2MfbmTTQ if
KQ/2bf/vM KB+ @GEKYRBKW DP

@DQJPLQ $Q p8SQGHUVWDQGLQJWKH)HHGEDFN &LUFXLW LG
"QQMJFE 4DJFODFBOE $POWPFSGIEODF 6FMNWP M P Hzm
RyX8d8df b+iXkykkXjRX9XNN

@LWKXQ .DQFKDIMYIIBUIJPO PG .PEFMJOH BOE $POUSPM "QQ
UVBUPST " 3FMsHRYXXjjNyfi2+?MQHQ:B2bRRyeyR88

@RQJKRG6HR XQG:RQKR -KH p$WRPLFIRUFHPBFQRSERP® Q
1SPHSFTT JO 11ZTJDeT mww r hsmRyXRy33fyyj9@9338f
dRfRfyReRYR

@LSO &KHP &DUROD S5, jHU p8QWHUVXFKXQJ GHU *HOELOG:
=XJDEH YRQ R[LGLVFKHQ E]Z QLWULGLVFKHQ1IDQRSDUWLN
J)DFKEHUHLFK &KHPLH GHU 3KLOLSSV 8QLYHUVLW W ODUEX!

@HWHU 0 +RAPDQQ X D p(QHUJ\'LVVLSDWLRQ LQ $WRPLF)
/IRVV 3URFHYSHVnNn 1] 6 hsmRyXRRyjfS?vb_2pG2iiX3dX
ke88yk

@VOOFMNFEGGIHbYffrrrX+?2KB2X/2fH2tBFQMfhmM M BHNXFKRW i X ?
DP

@ JF SBBTUFSUVOQ#PPNIbLSPITRPQIBMKX7Tm@#2 HBMX/2f#Bib
? M/IH2f7Tm#R33fedy8fy8nF TKkXT/EYo\2XimRWH2R e



\

/Imxivexyv

@ -XOLDQGBGUWSEMEVDUIJPO UP4DBOOJOHS5VO@EKMIOR[IRWSPTDPQZS5
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