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formula (1): wherein Rl, R2 denote H, Hal, CF3, OCF3,
C]—IAOAS|SCOCR38 ,CO\IR320r

ng semiconductor

chmsblsas@,strate NR3- , -COO or -C(J\IR 3- Wdenot es CH or N,
Ra is Ar, Het, NA2 NO2, or if RL or R2 is Hal, or if Q

ST CDIn a8 B el
[0001{ Cri)imSaRM(rB3)e2t0 aSHRINGRS )12, ki dCiba)inNR3SER Areafnbleld) ﬂﬁ@;]ﬁfor picking
AT v I N

mounling@arendlddydemiv@rdue@r dhipsonladubstateons, wher ein one or
nore, preferably 1 to 7 H atons may be repl aced by

Hal , OR3, COORS3, rein one or
nore, preferabl yB%I(\%deg acen -groups may be
[0002} eybatieg mayhifds fodmS: m@tlmg oﬁeﬁﬁdﬁ@btobg/mps@kkﬁdwnm the field as die
bondersfghcgr’no 1%% %I;ac ¢ eCiS 101saed tc}/ l Slgn?f rnlolrll'll rouﬁ unlflp{(y‘: ?skoq a wa?er W%lCh are

ehol&s”® cycr ol or
situatduioad) an@lt 8-ohe mhaliger Gn atlmpBarE[en e bita ntwhehzkr ot a Isubnmaf e@l Kkmbtallic lead
frame, Phe die B nﬁer c%m?rlse%a \pfl_afef tagle on wch}’”he & Ipg cal%%re is Yyl mgidﬁ?éport system

prefera ons are repla
for suﬁiﬂ}’\i(lg&)? Eubs@tkt aSCRACk-MARBYc2 sprenHetorden ay remowmi‘tbsr einicoadetor chips from

the ch1p carrler S ;gr eftl%r;naobl tﬁwbgt%tg &%}Q adﬁdﬂ%aecgtsysg_n%p%lél& a§on(%ng head
with &cﬁ@g{lpﬁﬁd}/fmh 1bm0V€@Hi3€ﬁ+nd(ﬁd)rth SCoiru pwstenr. Toy cipgadigpyt ie neatable about
rou arb
a Vertgilllc RS ot}ﬁ N hegotatlonol OFllglo? afﬁEy?ermco %1{??06 59@5 c/an%e chan%f:d if necessary. The
chip Mpmneom[ahses 81 d%pha@geab]Brgrlppmg melberdelrict ig 8 saction nmmye):rlt@ @hich vacuum
sat UI' unsat ura or, tic
ey eapgsirgin e iRl TRy 4% BPLE s R i cr
may be nonosubstituted, disubstituted or
[0003] rExguglmslyibight dethalpls abderllaceddon ORBtinR)iks NGB, kit@N] he@@SRBLo be placed

ina prggﬁ%[’)o%@ Rlz %)égb!:s\)ééé&or %%Ree’sigﬁgeon t %&%}eﬂ%? %’cameras are

providep@(l R@)diq hpnGOOR3 swn diabthe s@@(rﬂ&)t@r] thp@C}thR@)aZed gutbhsubstrate with a

precishli}gltlat ?‘%OS ulL ﬁ%r%frggjtg‘ﬁg}ag S?Q @%tetﬁglelta eté%:hgesaﬁtl glllplgﬂ] lgllntgegse{mconductor

chip tg bg piC@d bE by theehipgrippde indeppltce hegosrirmatyatd wirclorelate to a first system of
L te

coordﬁ;at%ée/ :‘Tllal(:: 3%6((;: ?cgca}rﬁf:%g %&gl&&ﬁﬁe%og{tl%}l §HR€ gugagagégﬁgée%g wh%ch the semiconductor

chip nagyls mqugced) endyupE p@mdp@itd@d that redatb®tai steging gystem of coordinates. The

pick- atn 8?3%% e%}]l%'ggtg lpt\ﬁia Ea{dmgé‘_e%d (Ln%&@gs&ﬁgﬂw rN(er 1%n supplied by the cameras

in sucNR@&@QN(aR’B): chip di@er @N rem(ﬁ € tm cnn dDOORBip from the wafer table and can

place %&% é)?ecg%&ﬁl%)al?\wly@ﬁ%% CHR%% %An kg%trate Blaﬁe THe ]gosmon of

the pigt-andegdast sypren latatﬁmcaathad emerrt Qf codrdingitowhith mkndapentléng of the system of
the rest of the nol ecul e bears one of
Coordglatgg&sfk%éafne “wents. R3 is Hor A, 2 gem nal groups R3
together may forma ring wwth the atomthey are
[0004} t Duririgexdernigon of theglieyonder, Re proBlem arfses tht thg relqtive pesit®n of the three
systeM %&ﬁ n%ﬂas Aé (?h'an % dué to cﬁffer?nt Q{)ncﬁl(ﬂg dfh@'&:%{ El@éjgltldﬁf’elrény locations of
accepta eyrlvalves solvates, tautoners, salts an
the dleb@dermfm plEangest lhenfemﬁlly @mmﬁjlhﬂtgﬂlm Bhisunesdly {dadsr te dfe dopsequence that
the coﬂl/ér 51?51{ tf}get ca—(l)}gmgtgmwgére %texfnﬁﬁéﬁ‘ih fhe Q%s){en?&fecoordmates of the first
pre er ab on receptors for sphingosine 1-
camerp I@omphﬂaayetel@siC@)rdm&@spptheee@n%cm&t inipencadiohil gatingfigfor the pick-and-
netabolite that is secreted by hematopoietic cells and
stored and released fromactivated platelets. It acts
as an agonist on a famly of G protein-coupled
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commercially available they may be prepared by
standard synthetic techni ques. The foll ow ng gener al
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DMF at about 900C. Such transformation can al so be

perfornmed on conpounds of formula (1), wherein Ra or
WOR0WWO4AH as it is described hereinafter in tPEI/EP2008/063268

exanpl es. Schene 8 The nethod, for preparing the

conmpounds of fornula (VII1) selected

. belqw 2, 2' - di net phenyl - 4- car boxyl i c acid
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2-methyl -2" - (trifluoronethyl)bi phenyl - 4-carboxylic

acid 3-nethyl -4-(4-nethyl-3-thi enyl)benzoic acid
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remo%d rihe rﬁdw@] plamezbf ;He-s&o(ld Canfekajbtjﬂrgrél ]h'fy;ln) thb elhrodetinathycthe surface of the
substrﬂte E{St Qcy 1%1%un|ter;rlolrt s no dﬁ)oss@le){? %%%ghz Ia%(i:rll le on tl%%bqnshn% head 8 in such a way
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that it asmrrdgeﬁq(l 2 ,slﬁarpziy ﬂﬁtrhgl! hphlwnyj' hdple cmmirz(s 6aanil d without adJustmg the focal plane.

In ordzr . sl‘tlll ens&re&ha? mérkrlrﬁe ! 1*8)3’1s I%aégcp 10. ay Laréllygatrmeg)%anner aalensdlo is

advan@gequslly Iaglinh@i- t()ttllel h‘ohallog hmiéﬁ hapdve tlh:ﬁ rpzhbung 10.4Fhe &embp d)l(y; llédcated between the
marklré%i(gané tlgegpspactlvx tc%nae)ga 0 in ne%r%l elnsuétsrtlﬁaft hd %a rlrrtlecgta l befg@& m sufflclently
shmmadﬁﬂwdn@ﬁmﬁndmﬂnmmybf@@xﬁm@hwﬂmykmfﬁmdéﬂhphbemzmmmeﬁmﬂhemmhng
10is i%l%lge;él alrfl; gfslzzf:r[zqe L0 e?Y‘IH%prlleE) eltrciogld)éis be fqr%et 2 10 adj CS% glgcfaca?planes of the
camerds ify@eatetf hly)lvphqgeha Iehsnl- llled S)Dhlﬁelﬁ (vrmtkhydns ul fscsmyﬂlc)ramtﬂca}lf:b @ore cost-
effecth% Iggaélgcelﬁql &?88{){%% %IX % Il]l %ma%]ﬁf adgllfs niefngraarg ey of tl?e lgns sg !)Il tﬁe cameras
6and2ﬁ0mmmh¢xynethyl) 2' nethyl bi phenyl - 4- carboxyllc acid

6-[ 2- (met hoxynet hyl ) pyrrolidin-1

-yl]-5-met hyl nicotinic acid
[0014?_151%% {5?‘%&? g 1es%ﬁ ufﬂ?éehi% at?(l) ;llgpmlyllh %ﬁ‘%gﬁ%ﬂéﬂc \Qkaa{:(hegerrmnes the
positi@. gng @etnyfllt@mo’ﬁ@)“« setme@dn@@wmpﬂ tpde n@umeqntyt frora thedinageatefaghind
prov1cf«]—’:s [h'eﬁ'lqp Hl'éBﬁl)r(nEHf QMJlQn@fﬁa&Or]sl'aE%ng[ t() q@trstg ¥ys§é‘1ﬂ &%éﬁ]d)n%@l ﬁgl] Tpe%e

nzoic acid ( I net y am no -3-n|tro enzoic acid
positignal ¢atagpsist.of ﬁ)gqeh)gmpw@(m ¢! §)- with the two numbers p and g designating the position
ofa referQ{cQ Egﬂy(!f 0 s%ﬁ[cgﬁ)d{% oir ghl§‘§ lalqi the number @ determining the angle about which the

met hoxymet hyl) benzoi c a0|3
SeHﬂCQﬂdllﬁfét ¢t 2 Qr?thﬁ@ﬂ repinsiifstsetnging pesiineny| - 4- car boxyl i ¢ acid
- (met hoxynet hyl ) - 2- met hyl bi phenyl - 4- carboxylic acid

[0015f TH@%EJ&M& ca%wh( ﬂﬁ{pﬁyés% hﬁa%@ yiheh 0B J&yélld%@g&qﬂwessﬁlg%ﬁ RPy

ic acid rop- -
determlycpS)thezoost{a pﬂq ngeptﬁ@ﬁyqf 1he. sglas,t@%)pippq: from the image data on which the

sermc@&iugtgr &3 mﬁws%nm ell: a%d Ef@Id@é’ b RN@R YO R pORIR I cfataqamqlg wa

- hydr oxy- 2 henyl - 4- car boxylic acid
Secomi S}(Semﬁtcﬁ@sbyﬁ%lé% ?heze pwﬁtonglldﬁtia shrsivy pLtarce BprbRegs i 6 w). with the
numb@6 s Ind*; | He%%ﬂﬁt %Qﬁ@ﬁ)o%h&mal}%%nm bd th@ @Lﬁ%@&h@ 18& 24d the number v the
3- (et hoxynet (2-met hyl pi peridin-1-yl) %en20|c
angle glqugwhish thg rwb%w Pha@f-uls EtasA agaiggt it BRRPINIPOsikeN. exanpl es.
Compounds of fornula (VII1) are either comercially

[0016PVﬁie|f§@ hifea® Hrn‘@df t&%l&tﬁﬁ%[a%g S}Qﬁénﬁ tsﬁﬂgﬁ@sréjnu%@ﬂ Nt %e second linear
t echni ques, herei nafter describ in the exanple

drive qubq Righ- pryl pl%ﬁ éy]stqqﬁ sp@oh@mn@qr Y @pmh@geth(eﬁqg)l M(em§1t1%t}al data which

represtetie) ppSIRME (xR, ) 108 thE maflling B with reQectdo i hifiRdNG&n 8BERF dinates KSs.
such as triflate and R3 1s as defined above, conpounds
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benzam dine is nore particularly described in the
we2@apsrs4 Scheme 15Conmpounds of formul a ( XVI)PCTAR2068/063268
Rl, R2, Qand S are defined as above, are either
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am noprotecting groups are BOC and Mr, furthernore
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An ot her preferred enbodi ment of Fornmula (lI) relates

to conpounds of Formula (1G Werein Ff, Rl, R Q S,
WQ@20000472R are as above defined An ot her pref ePCEEP2008/063268

enbodi nent of Formula (1) relates to conpounds of
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appreci ated that where typical or preferred
experinmental conditions (i.e. reaction tenperatures,
W@ 20000414 es of reagents, solvents etc.) are gP@BERP2008/063268
ot her experinmental conditions can al so beused unl ess
ot herw se stated. Optinmumreaction conditions may vary
th the particular reactants or solvents used, but
) pmg‘ﬂ%tf?né”dﬁ PPi°ns can be determined by the person
- thesdéiuhl @uitibmoft themauidted sdSicoduc @LEHH @hiep vasliiated @Ad calculated by the
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El ectro- spray ionization), Ethyl acetate (ethyl
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(retention tine), sat. (saturated), SPE (solid phase
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travi ol et pen I Ng on the nature of
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produ&ﬁ)tn%[ﬁs@ llIlSSU.Clll § w§§r‘ ﬁllat tﬁé %ntdln@gleﬂﬁ%t i€ Ho%cﬁto @{eeco&gfnates (Xsp1, Ysp1) of the
comerci ally avail abl e they may prepared by

first sefpaapfcpasidospditeetopiginaise mam gdes) Oﬁfhfesefmlnlt Psition rgjetma tathe system of

nmet hods and procedures described hereinafter in the

exanpl es may be enpl oyed to prepare conpounds of

Forrmula (I).CGenerally, compounds of Formula (1) can be

prepared by coupling an aryl am doxime of Formula

(I 1) and an aryl carboxyl [ c aci d of Forrrul a (IV) (or
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about 20 OC to about 50 OC, preferably at room
tenperature, for a few hours, e.g. one hour to 24 h.
w@etvee72® The met hod for preparing the conpounBGI/BP2008/063268
Formula (I1V) sel ected bel ow
3-nitro-4;piperidin 1-yl benzoic acid
coordiirlétg%) %grq%a%eﬁirgt:céwgéﬁ% Peggjl?lz agalna‘fhe difference vector (pspi’, qsei’) - (Pspi,
qsp1) cbniainy ﬂie@rﬁfeﬁﬁ)éh()lﬂﬁiohlydlé aigpline e d-on tHe e ey 7edi & c&@‘dﬁhates KS; with respect

4- (2-meth I 3-nitrobenzoic acid
0 the 35551 A <iptioR BSio s e b I REERE B Bt Pt fony random
refereﬁcerpiotnf 6n %e p(yl’fdlir@ Hegh $1eah be)dbdﬂ&"&&ﬁﬁﬁm@t‘he dirst s@g@@absilon of the bonding

head 8 %tl} regje(att tP n% g%s%ﬁér? ﬁtj)fpyrﬁﬁ’éﬁ% ggf: t}ﬁ% ﬁaéoee mentlonecil marking 10 is preferably

used fértﬁadéirndioﬂbflﬁl&!kdﬁ@fﬁﬂi(ﬂpbﬁt n-1-yl)-3-nitrobenzoic acid

4-[bi s(2- met hoxyet hyl ) ani no] - 3- ni t robenzoi ¢ aci d
[0029£ I{l%a ﬁ%athgy\g 2 %;gl?rhgll [ﬂ %relilt;sj Iﬂln t(k';e %elc%rladz:sys gnzlg coorcf: nages KS; of the second
camerd 7 et deyekted a1(d2coffecttdfty\k11}ﬂ1 @Qj’ebtdd) the kystgph dfiioo@inars ESac ihd bonding head 8,

such tﬁ%} l[u]z t:hé %@é%’eﬁaﬁ%@lﬁr )ra]? Xsrtrqlgrllt is peﬂ“ormed in which the bonding head 8 is moved to a

secondl@dt}d)’ﬁit ms'efhﬂ[tyml Whﬂclpis pleatb(ﬁlnnhelwgulatfmhdﬁ the @cond cdm@n ﬁendl the coordinates

(Xspo, %%%) f)fl %llej eaCrO]ild s(e 81§1(t; Pos at1 tg Elgyzsi)en} ofacoorgan tgsr lgg f‘lilc{/ %lf g:/o,ordinates

(uspy, CRNPOHLIA d@omf set{sornnptbsalo(l Irél’atmgwhﬁl’: eysn:rrRISf cb&dﬂhetfes K8 bfals: second camera
(0] r eroa

7 are (?epermgleg orbdts orec{ ghe reali\)él o { en? ¢ ﬁroglchlorhghai%occ %%ch a grhy that the

al he T
bondisg lepd 8 dnsivst 8 b cmhmites mgmayseg ofriae edcahd xtpamapd»sai@h @nd the

4- br m),benzm est er. _der.i vat. ner ci a
coordlnates %I’ egpﬁ)ro 1e seconﬂ eeg oint PSI*IO %blghnrlegl?e at8 S(S'% %écébd%ates KS, of
the seeona camermﬁ ﬁﬁldalefrylnai/&gmlnaﬁleehfﬁ‘rWCe V@jtor hl&t;zemr) y (ushovs@néamtains the

ro
1nfomﬁaé1{)1égb%gt t%sghtsl?_lacgmf:r?tl 81& (RN OH%SyS % I%oor 1In%t elﬁ@é\%léﬁ%resg)rect to the system
of COMM@G(S)Whlplahds a>d¢uumi sivghth@stup in the setup phase In this case too, any random
refere}lce p\?fglﬁ Ii)ns SLC r%‘!‘l(?n QX l%rg Iélgenggratll %eglrr]ngnégéthe seicondS setpompposmon of the
bondlil@hi‘qadi B aith lrffspe‘dt ® th@setqsmimyﬂém uf coaflinGtes & Sahemadkid} 1G,as mentioned
above 1sobxe§rragpﬁ/ ut¥?]dlf%r the gef%l(rl:tleo% OO];f ﬁqg 66 (e)rlélrrlcsé po$1¥ :f g;ggl >S/u3:-ht gs 14
TEA, DI EA, NaHCGS or K2CGs. The 4- aryl benzoi c ester
[0030¢ eFlicviateivieatiob bhiha e@ardiaatestdﬁ g riferchgedhopitsyrsleting to tyifirg system of
n f f
coordll‘:f‘]lgtgp RY! gﬁ (R se(!: 24 E%t % rd %‘{t(e)%( Iﬁ§ C%ﬁl?rl? s 1 t%}?{iﬁ i an age w1th the
respeqhigt maﬁmddy%ﬂnd Xhedieternnnatevngﬁ ihe apyrdinged of elmreiswo@ Ia)snt by means of
. r water or mxtures thereof, at a
Convegﬁag?lg%%%gﬁr%o%gl ng fromabout 20 Cto about 50 C,
preferably at roomtenperature, for a few hours, e.qg.
[0031) rilhe manyntigeof 2 shinicSadvetypchl® th!ﬂntpefrfcralnlv veduys in el@hpo‘wm thsut
[ a .
s T sk B 2 B R QR A B oo
pravigled m tae {ormof pwétoealdatrawlatglg@mhe fﬁﬁt] gysfenr cogtliopies KSy;
S [
G ORA Bk e BE ROl TR G o deiered by the
seqpodh iner ph $s Ian‘ddqmn Hedem|ppsitenelnta rolatiignie ¢hessk¢dnil exptanpof
cod H%at@!ks such as thionyl chloride in nmethanol. This
J-bHoronicest er - benzoi ¢ ester derivative internediate
in hapeteheinsd e lirsemepprent ndtion sthich alapgdn frseglstem of coordinates KS, to the
S}’SQJIltl Bﬁ’] obfﬂﬁ{a%grkggﬁﬁl Essllﬂllér%rﬁ{hdl%ﬁ %‘g%gt: rlqmgerd Qﬁ}sﬁg %Et%%etgr is set to the
I'n e presence of a source of pa I um such as
valpg @@@Wi@)@nd mappisgfunettpnevhich mepp the sesohd system aficxardingesdfS: to the
BB IR ANRS WRL B0 ATl SOPEE ALkl S N9eh T A vector
Cozrgm% to gﬂoﬁt 1150&% Spe)r e Cer a t1 Ctor af Eahour vectoris setfo
preferably 1 to 14 hours in the presence or absence of
a base such as TEA, DI EA, NaHCO3 or K2CO3. The
4- aryl benzoi c ester derivative obtained can then be
hydr oI ysed t o g| ve conpounds of For rrul a ( I V) by t he

.



given to those having 1-20, in particular 1-8, carbon
atons. The term "acyl group” is to be understood in
W@ b@osaatiest sense in connection with the preBEHEP2008/063268
process. It includes acyl gregps derived from
ali phatic, araliphatic, aromatic or hetero-cyclic
carboxylic acids or sulfonic acids, and, in
t‘ﬁﬁp?l i ar, al koxy-carbonyl, aryl oxycarbonyl and
on€Sfpe&indldyr chipal alft%@ﬁhélﬁﬁ) myhntgl i@ lﬂ&SprocEXt&iﬂiﬁh@ﬁ: Qth squc h

| groups are al kanoyl, .such as et r opi. on
an G gD SR el B e Py R Fipra 6 and e
poﬁhkﬁfbf dlse sbﬁftbﬁt}ﬁlctoﬁ&ﬁlp ) Ozhty |respe’atf ol thoxyrad skaﬂﬁkbf cooﬁiﬂms &S, is determined,

anggﬁBQ%‘tlboglroéd’ﬁw h tl?@%ﬁk @%;Jqﬁgcg %?%%é?%g{@gg({vg gl?%hlo?di%ad 8 in order to

picktu ﬁﬁe—sbﬁic@ﬂﬁiﬁc@ﬁﬂb@myh )ela’ﬁlﬁﬁi tothd 9dRALAN0XY diaxE0Y/iks calculated therefrom
BB T BT Hn o o

an ahjple oS thk fsmgt:ltte plaeecdn vatschvhe serrﬁit‘oﬁfh&idr @hipaniinde pooodiarit ldkgl with the

se S BRat] Rt R e Pt i Wi Pl bty AR igad jatm of

cod)r'th|ﬁawi KE$, iKd@tinc, age e paditidne t’dKBhl&ﬂd)sﬂtleh ﬂt(p&ktaﬁd -PraGdystem 5 needs

o S e Poriog e s it B R Do e ptace. i

rdﬂﬁhemﬂkbﬁmﬁﬁ&kbﬁdnﬁheﬁsGﬁhkﬁ@ﬁdﬂkﬁﬂbﬁﬂﬁIﬁﬁﬁﬂﬁ@ﬁﬁkuﬁdnmpmng

6 Oﬁ ere gn th% nol g T%E i cal of such groups

it i‘“r‘il y ABYrer ﬁéﬁ“tof“br’iléeoseﬁ‘ﬁ‘ SBLPUWEE or subst i t ut ed

andithyll the ﬁﬁ(ﬁhsktyid:nt or thaﬁtjbﬂucgbmpm&; canipiibdiarreafuenahsd tiad fikytl correction
rou e nature and droxyl - protecting

veiir gt e st Btec iRl Siof e PR R enoved aga n

nmﬁﬁ%&hﬂkh&nﬁ&&ﬂ@&dﬂﬁmﬁﬂkﬁpmmﬁﬁﬁﬁhiOn or reaction

taklu}g gli?n%:gee 06 ﬁ‘grnga%gl%; Oe\gljélf ﬂ}g h}/sg?aé%ga %ﬁg(ﬁ_g Steégnan\érlrg tge actua?posmon of the
mahlyﬁ’g’ txyith fesp@t@c tHeMigst §YsQUpPS cadridinale KBS frch itha imdpe 2 yhk first camera 6,
met hoxybenzyl, pnitro- benzoyl, p-toluenesulfonyl,

qert butyl and acetyl, where benzyl and tert-butyl are
calp@htingehd fasd cprrpaieh ecdi@ &, asldi erearommaersthe ftotel getp@iitipudion and the
‘1%é%%{ Ifbegated fromtheir functional derivatives -
HEBBNAHY R 'PNe protecting group used - for exanple
nmuﬁgm@ﬂﬁmdmggaﬁ@ndswsaﬁu@nmﬁ@ﬁpuﬁhm usi ng TFA or

GG RSB IR A W T DA 0 fvion.o
the&hz[rkmg 10wy rdspecc@nizpoxytntd gysami afporginatas BS, from the image of the second
Catrlg roacetic acid, or sulfonic acids, such as
BER - or p-toluenesul fonic acid. The presence of an
calaldﬁﬁﬂgltlﬁﬁ’lﬁbonidmelﬁéctlslo{/éteﬁ K, hsdiffassic bk@eerhitié stoied B@point position and the
d éf E$0e3$ary Sui table inert solvents are
e%?%? k- 'g%ni c, for exanple carboxylic acids, such

as acetic aC|d et hers, such as tetrahydrofuran or
h as hal o

[ d
[0032ﬂ ;\&Fine {Illngenteszlh% P gatlaps %% Blﬁg{_ﬂﬂ aéve fzmslhﬂ\g? ?Hslrdgscrlbed it would

be apralt@otoahaeokidllal,in gidah haﬁng‘lmta haﬁﬁi of tieit fiadi@dureahat many more modifications

vvat er

nan B0 RRRE B b Ty B T PP Rk cprspsein- Haimenion

therefors, ip h@ftebalehtictasedept by exapshdal ddiosiindabdt équonlenk. a

further solvent, and perchloric acid is preferably
used in the formof a mxture of acetic acid and 70%
perchloric acid in the ratio 9:1. The reaction
tenperatures for the cleavage are advant ageously

bet ween about 0 and about 50 C, preferably between 15
and 30 C (roomtenperature). The BOC, O Bu and Mr
groups can, for exanple, preferably be cleaved off
using TFA in dichl oronmet hane or using approximtely 3
to 5N HCl in dioxane at 15-30C, and the FMOC group can
be cl eaved off using an approximately 5 to 50%
solution of dinethylamne, diethylamne or piperidine
|n DNF at 15 30 C Protectlng groups mhlch can be
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may be applied, which is known in the field as a
"pick-up tool"™ or "die collet". [0003] Extrenely high
walemandr14ar e pl aced on nounting machi nes of thPGI/KP29d8/063268

They need to be placed in a pyecise position on the

substrate for further processing of the nounted chips.
(HJU@%P caneras are provided on the die bonder to ensure

at the sem conductor chips can be placed on the

substrate with a precision that lies in the nicroneter
1. Sl\ze%%g Of?]r q?rgrurpss%nn%gl% uctBr ghgti)s (E)r egvugetgleonet%hafer t %?e & g in %hlch a first
camera @) dstagapihi eesutdm@f p@ﬁjvtded) mrhtccd]attcaorwhipcahd n eﬂllﬁgﬂpﬁeﬂ(%held on a

t

bondlrﬁ%heaé 82% i(%lg) t%% %elc Oclzooglnlllcgar Cﬁlﬁ é2 ﬁh ﬁ‘tre é? ncp ?ﬁ 1o e{Sg ﬁllt\t}\ﬁhe CHlp gripper
(9) betnaencs et BYomekns bHa ptclha;yptemeledsdm@totmesymraoe«:boam:htes mitSptrmemnt to the
pick s sgeonlg Ih%r%? erlzedElJP| tflan %se?uﬁ) CPtha e aa(l.’;l étg‘ gislt 1%6% r%(f?lcg%s segtiom? P%smon of the
bondthg)hredd (1) isyeefdrnexd V(thl[m fbﬁsetﬁomlf pobilien iis ﬂtfc@tbdt’ﬂith@ﬂs@hﬁqﬂﬁ petle first
camera g@b\{v/lgh %1% genrd‘tis hlce:egdn(gﬂ hn amgva X tot t?ralg% 01n (?Stt ﬁlil%the acp ustment
and the amr¢haeseaftﬁeelrsaap01nupoatlpm Etalttﬂgtopmssylsttemm)ﬁbomvayatatKSt :mel the

coordtn]ate% (ﬁfctltle tllrstksetg ap %qsmon re?atln% POSE{: r m OP cootr(?tnateshﬁ BP t%e ¥1rs camera (6)

being détemmddtnah abled anth thal’ttnlasarodnd&l}n@l’mke latreadﬁlsltrieﬁt & ytsttfemsaf)omt position is

erfor e8at hggtcgr%e ce ott recFe?er 0 dev[e 004] During operation of

PerioffiRe e’pon the prm]bFem arises that the relative
p03|t|on of the three systens of coordi nates nay

2. @hmmg@wdm@ngmwﬁmﬁﬂeneﬂmm@ommhngGﬁsmamMEdHHhPEMdh@memhﬁ)

charalg{r(]e[‘iféeq{ 132%%{ tl?ecc%&ldglgﬁ:ls n{ the 1%t éjlg n?&%ﬂ,h reCf.]:tt grt]? gf/lh ?ﬂgﬁ%f coordinates

KS; of theﬁtsmmoﬁxémgetdnathe pdmeloo@ﬁthe n@rl@mg of t ar get
coordi nates which were determned in the system of

3. QR !fglaﬂ:l(ﬁﬁltig% se“rEI nﬁﬂc’toﬁtch 5@5@2{ le&fatel VOhl&hC% eltsec‘trple‘tﬁod according to
coordi nates o e second canera I nto nmot

claim ¢ @07 didiatédgchfagecondh eanpﬂrt@ driehtd theposgips pemubstratﬂplacer@g evhich the

B OS8R O JHE LML B0 i
part Oﬁfelolhle@hdtmce pystdar whichipnagleel pidbiogtp thg sgemt@eﬁ@wbtpdrormlﬂw pgfer table

and m\%@dt&g tt%%éﬁ{{cgﬁiupﬂoganﬂ%ﬁtﬁ% SUbQfd N pl acement,
IrreSpective of external circunstances and changes.
This object is achieved in accordance with the
4 iMsledtipropousiing svenidoadicinr ebipofcceriing i dainf HolgBpctarized in that in the

setup bﬁh¥@£ﬁ AdRRmES! ﬁ{a%écotn@ se'%pcmﬁtpgﬁgonf & Rhe%ﬁéﬁhé‘ﬂeatt 3) %formed which
optionally, mounting sem conductor chips on a

second sl gEsation; i logipdin the vivyal figdhwidlnrdennd spmerh [Pswigdy tee bonding head (8)
being [‘Ho@e/d tg%g: s8&hnd se’tﬁcﬁﬁ 0§1§(§H &ring tH2 Q%uscth'l@ﬁt :{n%ttl?e (%Bltdﬁlrateg thhe second
her is provided on a subs%rate tab first
setpme%n?élﬂan gitiag togdhg yystepes peargmiesred @duﬂ@rﬂoatdtr@ws of the ppeond setpoint
posmétﬁ'élaﬁﬁ’g”t‘é lt'l%tsg)gtetﬁ Bt &)oMa@é@ KSS oﬂﬁg%haﬁQaﬁ&akﬂ%re’@te%ned and stored,
leand iS5 to be nounted he next one; - a second
and the%mﬁteavr%@temtpéa&e ecaddsinenon tfmacoeﬁ beipRiBitPog o perfremed at the
(manégg§§ggkﬁa35%%geggnmhlch the sem conductor chip wll
be mounted, and - a chip gripper picks up the
sentconductor chip provided on the wafer table and

5. AMatkrdecemding@rtring A ¢hgeactarized ingthat thgpaopdingigs of Hije gecond setpoint

positi€ ﬂeﬁ&ﬁg’ ol sg}gerﬁ 8f ShoRitnates @@ngﬂ (RYscbsRd Rl (A represent the position of the
pi ck- and- pl ace systemw th preferably two |inear

markigg {1{)bs conveys the bonding head with the chip gripper
back and forth between the wafer table and the

6. wlatdraatoedmg @thﬂﬁ dAmae €03, dnnateMbddintiig 1 nventi on
position_ of the seni conduct or chip to be nmpu

theri@ilf“)la%f threteaiqoadnchy chipe)fg pemonngiddiey. psdelsrisd P)ﬂ@a ﬁFSh camera (6), is
the formof positional data relating to a first system
of coordinates KSi, th position of the substrate place
on which the sem conductor chip is to be nounted is
prOV|ded in the forntof posi ti onal data reIatlng to a

o s o, o . 1 7NN e .



(x, ¥) = F (p, 9 The inverse function F 1 of the

mappi ng function F is then calculated, so that (p, Q)
WE2090472%4 y) Furthernore, a first correcti on REDEP200$063268

is set to the value Ki = 0. [§019] In analogy to this,

a second mappi ng function G that maps the second

pr i T h o SR Bt P Trino L P ol Er s

- thdi@&lﬁbﬂbﬂ’tﬂdsubélfﬁ& flak bawhieg thelemicapkiotsiip (2Xis ty pe mokatdduas detected

v) and, vice-vyersa (U,,V), = Fur hernmore, a
by 9%?(?8??8‘1 EBPFEEY I%Pfotg/‘g%‘t IB?Ihelf?m? gl'fpgﬁftlo Ldatt‘h‘e’ ng 'if?éﬁet&%o“@.sy“em of
co¢rd@26d KIhe first canmera 6 and the flrst systentof

. coordinates KSi are sed rder deternlne
- in PR PRCR B e RGP BTt P ShER Porifiies Ks. 1 he
syﬁ@@bﬂiﬂoﬂﬁﬁrﬁ&s KSI and s Mﬁ?ﬂrﬁﬂ”fuﬁdﬁlen @de Clisteidutifledph g ecdi¢sidmedor is set to the

nust nove hon a that t he chi ri
valgl B TRttt g Ro R adf MRS e e sk S et Bl o te
covainet sysadnl kS ind il evese Grdorc @B t@minedihd taRecod® c@itdtion vector is set to

h yg}entof coordi nates KS2 are used in order
$6dETEni ne the target coordinates relating to the

- inthe @ﬂﬂdctﬁ)y phaEvGf seﬁmﬁﬁ(ﬂjcfd)aﬂﬁﬁ (K SRertiige dl\ﬂi'élr @hmdufied, in that

Iace S st e th nd n d 8
- an e PG SR oS o TR B e SR E NE B s 2mera 0
and thiz posﬂldnmf ale&é)rhfc&lﬂilbty}r Pis(2) whh edpdredo ml&:rftrstAb/sltem of coordinates KS; is
cal.cu] atj ons are rmed. in.these two ens of .
e R BT R R sk H R st R Ry B togt (s ponding head
(8)ah brdeab @ld:lkap Itlﬁn;SrrﬂAblhduclbhﬂntd(Ql) et ¥l atiedl ot the getm of coordinates KS is
be con i nt.0 €.C00
el Ok STng e Bl ahPeiRe BBgi R P BRRES Shrcrmas g v
co@dctibeectegspect i ve mappi ng function F and G Vectors D
and E.are therefore determ ned both ect
- an B8 B B R SR TP D BT BB S P o gen wit
thea;‘écdne climdrs (MAnand pedrel @‘ttlhd‘@bsttr@tetpll‘ﬁée s/an enpkcsysiicesdr@il system of
or di KS2. .The third syste coordi nat e
cofr R RS Ry S0 P orb e R B PP RS gt 13 needs o
moak tH&GbUﬁdﬂi@lk@latm 03)) amfdﬁab tobmtliesasicbmlutor chisPs be @lfbstrate place, in
coor dj. nat ird s oor di nat es
IR0 DR B Dneobeha kb b s PHEn BVl R AT 08 ey et aprine
fursfion ar@.by ttdkéngd Mo I‘ad]o[]ﬁttlﬁﬁsea’ona raekrgcuarr ﬁactoh;e p03| tional
I S t he en
and P B SRR P 1 BY b USRS RS et Ml oh Bt AR gy pecon
co@&mcmaﬁdnnahaefb@ﬁﬂﬂgﬁqﬁhce t he mapping functions F

dG, ti 1 d G1 d th
- ““35@ s %mEPgL%FQ%Eﬁ pﬂ%&%“ é%nageterntﬁgd oﬁe

- tﬂ&ﬁﬁh&ﬂﬂﬂuﬁﬂﬁﬁmmhhpUﬁ)@ﬁﬁﬁéﬁhﬁéﬂ@ih@baﬁ@ﬂﬂ@ﬁmﬁ@gﬁéﬁﬂmﬂﬁmuwnof

i fiRe O Sih e RhRTR A e of Cboyrdftafa%%e%%ft 1 g he st camera
(6t i@l positional data (pW ;o qw, relating to first
- R PR PP S e i tiv?eé?b PRI goin

posigx andniguieteaninehicpalpdssionot rotated agalnst its

t poi nt t it , | at
- GePR R B Qe RO BRI ARTSS' Wi £h needs Lo

- takirg dnakege db yhetohekinga(1k) wigh he seond daaterat (Mg agt demmﬁfmr%)(heSacﬂlﬁl position

f t hP.gri th 1 f
o s 10 LR B SRR S S ol AT AR PE g e
secony wdmera @), [afipw, qw) - D - Ei + K - the cal cul at ed

sition (x i roached. and t he mi.co d
- cal@tﬁﬁtglgéhel S§‘(*}n§’;2@ﬁ%ﬁ%n B%?%? Ese(g) % ?Jce getwrggét:ﬂ @tpre LG cur?g él getpomt
pogfiort dné tisulbetmiatEacplapgeitios. t aken by the second canera 7
on which the sem conductor chip 2 will be nounted, and
the positional data (us , vs , ys) of the substrate
pl ace relating to the second system of coordi nates KS2
are calculated fromthe i nage, whereby ys = 0 when the
substrate place is not rotated against its setpoint
p03|t|on - the p03|t|on (xs , ys) relatlng to the

e o . V7NN 1 o e a



[0030] The determ nation of the coordi nates of the

reference points relating to the first system of
weowemina es KSi and the second system of coorRGCTEP288/063268

KS2 conprises the taking of ap inmage with the

respective canera 6 and 7 and the deternination of the

nates of t reference point by nea
lﬁ%ﬁ?ﬁgﬁ?ﬁr ﬁ‘n%ﬁggalé\?dﬂ% gt‘?‘%‘??“‘*f'é%‘i‘]thﬁ‘ﬁ%e %’E}ﬁ% Fhgsigpe of the
ﬁﬂkmmﬁg“@ﬁg1conductor chi ps then preferably occurs in such
.a way that - the position of the sem conductor chij
i Sl“t“"bthBéStrFBH‘i’f?téQT %%{gter%e‘b@‘t@é’f %fdewo?q?étof ?Wlé%(z)ch&ﬁ%'i’%n Glounted
- sink&thPIBVIalRekidnh bhiferf Ok Me@furddQs b hie@iahmi@al R ati@l AlktiepktBd-place
the first system of coordjnates KSi ; - the position

sy ¢ Baslprged BY Bogs) haoe reglelrRpias! @Bl conduct or chip 2
. pﬂmgak@\@@s pt ed, as detected by the second canera 7
is provided in the formof positional data relatin
- thy &}‘i@a]s@é‘&%lOfsti}%‘in%‘l‘ﬂt‘iﬁlfse’%B’P‘B‘F%é’fhé% whigh was dqlqgtedppd ealqu d by the
seddR@&Bnera(7) hffed inoiMPRIdBEatt LRGH tHRRe(PM hiGIdsiBPSy hibk@ tifah hptedetermined
system of coordinates KSi to the system of coordi nates
AR and its inverse function are determined, a first
correction vector is set to the value zero, a second
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coordi nates KS2 to _the coordi nate system KS
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lens (FIQbRELd OThe\WBRAiAS hda§ (Het tothe val ue zero; - one
sem conductor chip 2 after another is nounted in the
producti on phase, such that - an imge of the
sem conductor chip 2 that will be nounted next is
taken with the canera 6 and the position of the
sem conductor chip 2 with respect to the first system
of coordinates KSi is determ ned, and the position, to
whi ch t he pick-and-place system5 needs to nove the
bondi ng head 8 in order to pick up the sem conductor
chip 2, inrelation to the system of coordinates KS is
cal cul ated therefrom by neans of the first nmapping
function and by taking into account the first
correction vector; - an inage of the substrate place
on which the sem conductor chip 2 will be nounted is
taken with the second canera 7, and the position of
the substrate place with respect to the second system
of coordi nates KS2is determ ned, and the position, to
whi ch position the pick-and-place system5 needs to
nove the bonding head 8 in order to nount the
sem conductor chip 2 on the substrate place, in
relation to the system of coordinates KS is cal cul ated
therefrom by neans of the second mapping function and
by taking into account the second correction vector;
and that the readjustnent in the production phase
conprises a readjustnment of the first correction
vector and the second correction vector with the
follow ng steps: - noving the bonding head 8 to the
first setpoint position; - taking an image of the
marking 10 with the first canera 6, and determ ning
the actual position of the marking 10 with respect to
the first systemof coordinates KSi fromthe i mge of
the first camera 6, and - calculating the first
correction vector Ki as difference between the stored
setpoint position and the determ ned actual position;
- noving the bonding head 8 to the second set poi nt
position; - taking the inmage of the marking 10 with
the second canmera 7, and determ ning the actua
position of the marking 10 with respect to the second
system of coordi nates KS2from the i nage of the second
camera 7, and - calculating the second correction
vector K2 as difference between the stored setpoint
p03|t|on and t he detern1ned actual p03|t|on [0032]



