. e3eeuer. 6. TLS/ 21 JUNE 2002 G'Y POLYCARBONATE FORMULATI ON AND EARRNERJPER
SEM CONDUCTOR WAFERS THAT | S OPAQUE TO CERTAIN LI GHT WAVELENGTHS Fi el d of
the Invention The present invention is directed to a thernnplastﬁg,aronatic
pol ycar bonat e conposition having reduced i oni qpu it while f

mai nt ai ni ng good processibility properties. Tq mmmﬂwwmwﬂmm a higher .quality
pol ycarbonate resin for producing higger qual i tly no ae articles such as
conputer hard drive platter carriers Or pre-chilp sifPCon wafer carriers for
the conputer industry. More specifically, this invention is directed to an

i mproved process ane; e ARBORNTEYRORMOIATION AN CARRIBRESR as herein
descri bed. Backgroun‘d ofAthe I nvention Pol ycarbonate resin may often

contain cert agEMIQONDUGEORIWAFERS THAT ISORAQUENEOCBRBAENLIGEEL f or mance
in the final nolded article. For G@FpELEPFggkgate and Chloride ions, if
present in sufficient quantities, color and processability of
pol ycarbonate resins for producing pre-chip silicon wafer carriers or
conputer hard drive platter carriers. The Sulfate ions can react with

resi dual ammonia on the surface of the silicon wafer to form ammoni um

sul fate which fornms a white resiFidkl gfithe leventidnace of a silicon pre-chip

waf er. The wafer then requires cleaning before being processed intgo a
conput er chi p. AJBRt Psesent hiswenpaRsds ediserted ot @ hthigsmoplastic gromatiai ng,

extrusion or undi n er | so_1 e .disco of e
e 2" ol 5 oISl oB s AR BhRCPIRPALEE, HnhE
st abi | i zer s maiftdifivigNebcd pidiesdibiliye prbperdies dhd prpduet ksa higertdirligposphat e
can occur particularly at processing temperatures. It is believed that the

phosphat es, paficerbenate gesinefori prostucisga highey diualifs i moldede prticlasesncly as

processi ng tenperatures, .for i n-si i ) ich n tgh react
with the poﬁ}%%%%rn%@ ‘F%V%Bg%?% lc§rrl ér{%': lrééigégl&ﬁg?lﬁc%% i“)gg‘%rocr? ra1§rdq g}?f ggﬁce

si de-react i epfmpieCind@direVemoral specirraiyAtthisC dvintioR ielirstededoaihi cl e.
Thi s undesirabl'e process ‘can al so occur during extrusion, conpounding or
mol di ng of impreedd prodeshand to @si improyed greduct fsopcsuay prasess aphenein
desirabl e progerti es, certain additives 10 are typically enployed with the
pol ycar bona ®Redy dur | ng extrusion, conpounding or injection nolding. It

is desirable that such additi gg&%ehna@ygq@g{vyma{)ﬁect processibility.
Additionally, it is known to STa ze polycarbonate resin against

di scol orati on byPelywhdyinate pisos plagtaften comddiorcegpixingputiisessivhivhl inzing
additives. These stabilizing additives are,broad 15 dj scl.osed in, such
0S| Pt ont SHESC tebgRronsay Hedaananss B eigdanolbd R oFS FromBle i n

known i mpur ishig S0 AfofigaRyRd uvyéltegautin_t NBrMSR ﬁ{lams; WBSihePr BBEr al | ze

the inpurities, the renoval of the inpurities wodld greatly enhance the
properties, aafl ptorepmabijlitar b0 palyractass iresins . foMpredueing pte-chipasiliogn t he

additives woul d avoid the possibility of reducin
wafer carriers or corrl)r\puter hard (Xrive platter carr%]ers. The Sulfate jons can

react with residual ammonia on the surface of the silicon wafer to form
ammonium sulfate which forms a white residue on the surface of a silicon
pre-chip wafer. The wafer then requires cleaning before being processed into
a computer chip. Additional heat phase exposure such as injection molding,

extrusion or compounding thereof may also induce discoloration of the

IR
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20 processability as may occur with additives. Typical processRhgust 2002
pre-chip silicon wafers involves coating the silicon wafer with a W

pol ymeri zabl e photoresist, and i mage-w se irradi ating the photoresist to
pattern the wafer. Specifically, the photoresist coated wafer is exposed to
W light through a mask, which is inprinted with 25 a pattern correspondi ng
to the circuity to be constructed ongthe silicon wafer. The WV Light

pol ynmeri zes the exposed areas of the photoresist. The silicon wafer is then
washed with a solvent, which dissolves the areas of photoresist coating

whi ch have not bee ol yneri zed, but, |eaves,the pal.ynerized areas. 21

JUNE 2002 3 TPRIYGH 8$atﬁa§fsl‘he Y yith & B%@,Stﬁﬂw“&a%ﬁ'ﬁ%‘é”%f’ Ithezi ng

the wafer. T hZ i i ; i fer
LRS00 o ok rOSIGERY Sl Bty 0

whi ch is net zed'In the are was allo h t he
mask. |t is cpiocessilg yemppatamat {toisabelievedushatothea phosphites, fdrich gfre 5
contam nati on when_treatin re-chip silicqgn wafers. If is also desirable
Lo make very TR BErEr BYaLya B pleva@l aroRieciRings R e ey hnen
possi bl e, 4 abjigaf AGa s?eaé@wwwc@{ thePereher WRH thY poBfchitatey phssiBiyntain a
dust-free atnosphere. It nmay therefore be advantagedus for a pre-chip

si | i con waf erincrgasetchain Seissiom randh ipseduceo siderreadtione | whigshhearofeventyally so t hat

a robitic 10 device .det er m, ne, how, . waf.er.s.are in a panrticul ar
Carrier basedONEEPRERAN Pded At MRaRiFeR Bracthe  ahiHice Suf
desirabl e ford#hifg PxiPasifh Rofigounding'\ed @bldiAg bi e polydaebdHaedIkRirl. O _
wavel engt hs of |ight which could cause polynerizati'on of the photoresist.
Therefore, it is domsvestto athieye ar improne desirable praperties, eerprinedditiviesr 15
reduci ng jonic inppurities iyn a polycarbon resin. Another object of this
venti on(s £ PEAGAY RhpiBy R SR fleg PORcStfRle redfiDdeiihg SRl g

mel t bl endi ngedrhpélreling|otCiajdeaom trRoldaig 0$ isi dusiralfRt thabetteadaliwestnoef the
invention is to reduce Sulfate and Chloride ions_in a polycarbonate resin.
20 Still anot #dterssly eaffechf progessibilifyent Additionallyy Hr dudeowmpdpystabibisaat e
resin having c 1N G Jo t 4. [ £6 [ tion is
to provide a %@gg%rﬁg%&gme?%‘o avxlﬁfga%t edrl&j('%:)ziiorI'rg‘\lﬁgttrl %%%@B{:ogﬁﬁ%gyhg%lﬁ%ea% fa cl ean

at nosphere. | épdxGesaat Wdbikzinghddlitive. 1Tiesé nabilizing ddiitives Brembeogliger ver
be able to 25 see how man?bwaf ers are gresent in such a carrier wthout

havi ng t ol dpedistlpgedigsuch U.$.Pajerdsng 4881338 dap8-303asbherdel46it i s anot her
object of this in i HER‘@;;ﬂﬁ Ri 2 pﬂqu; I DRASE tds@N
havi ng reduced io\r?iqg%{r?r%ﬁﬁfi%ﬁ es ereluﬁgkﬁgg{)o ycar n(g(ﬁ%?gﬂl{r%gm n Etdfg JUNE
2002 4 conposof adilitives topssutealive thwinepemtidsh eheaferdavghof thieiimipueities eaudé

pol ymeri zati on of photor eBi sts useful jn sem ductor chip gﬁbri cation,

on
wher ei n the s&fatpsnhrRGeIERDrePsHEs. Of ¢ BRUFIPBREe composifion, MSteaeht t o
sone wavel engififidting! $hP! @dbiits- would avoid the possibility of reducing

20  processability as may occur with additives.

Typical processing of pre-chip silicon wafers involves coating the
silicon wafer with a UV polymerizable photoresist, and image-wise
irradiating the photoresist to pattern the wafer. Specifically, the photoresist-
coated wafer is exposed to UV light through a mask, which is imprinted with

25  a pattern corresponding to the circuity to be constructed on the silicon wafer.
The UV light polymerizes the exposed areas of the photoresist. The silicon
wafer is then washed with a solvent, which dissolves the areas of photoresist

coating which have not been polymerized, but leaves the polymerized areas.



5 it is yet another object of this invention to!provide a suit 2blJENE @9pat er
hard drive platter Garner or pre-chip silicon wafer carrier which overcones
t he di sadvantages of the prior art. It is a further object of this
invention to provide a pre-chip silicon wafer carrier which is opaque to
wavel engt hs of |ight which can cause 10 pol ynerization of photoresists
useful in sem conductor chip fabricatqion, wherein the sanme carrier is also
transparent to sone wavel engths of visible light. Summary of the Invention
This invention is directed to a pol ycarbonate conposition having reduced

ionic inpurities and to rocess for producing reduced iopic 15 igpurities
i n pol ycar bondtg waiey may t Pﬁ%ﬁf’?ibg' §%§ e, ledmeé‘gﬁé‘&gttge 3’%@0#\% c

pol ycarbonat e Ldd SHLIRKISPE thETHRSY dd0 WaGirg PiWafdr viitich Hfetallized

pol ycar bonat epg%%zile{di%}gb may be either in egt } &n@rml ded fe.l g. ?at bzepr oduce
a pre-chip si lin deraressd whereddY ilighy wagalloweid thronghb tishmesk.or film profile
extruded, co-extrugded or,extrufded bl ow nol deg. 920 There is_ further ovi ded

a pol ycarbonate foftmif af'f %mPBBOH%%f& tt%_d%u‘éqé Yk &t APYr PHeEs ity $las
specific 'sghtcoﬁ&ﬁﬂﬁm&ismn%@mng Sie-i GllicBRAPAfErs! t1tti9 a6 ddshasiRabent to
at | east sonme wavel engths of visiblee light, but also to be opaque to

wavel engt hs ofmdkegherymiargh vemberspof \pastidudar isdiconfchipot ofkaekire, kitenwn to be
useful in sem conductor. chip fabyication., Brief Description of the Draw ng
25 Figure 1 o@PRIPE. AR IR OPR LT AE SF oo by BRUUh oy R et 2

pol ycar bonat e ¢,Qf-frdé RérhGyprafe: Ot fia) IhéRfdrb De RUSIREAEedURBMBPA bPlchip sfcodUNE
2002 5 Detailed Description of thé Invention The process of this invention
conpri ses t he vedentatiet tybe tronspsfrentite sompuwavélengttis whlightesothiah agohisict

bl endi ng ocess. such gs_an.extruder during conpoundi ng of the aromatic
ol ycar bolldt o FEREE A RO ARG PN BRI ST He St hohE S |
amount of the ueQUEgRE dHoWevd & R6@RA|abo%e,iBiLAlso HBYIrabE: @ﬂdﬁ@pk@cmge o
formul ati on during me%t bl ending in an extruder and then renoving the ionic
i mpurities by siisonivwafet carsier bnbe gpagueato wavelengths af lightuwhichowowdd casas i n an
extruder. Wile rem)veg of f}he ('stulfa eions is the preferred ion renoval,
it has been fHGheHZR1oRqfLhe PRYTOresIt a1 so rempved such as Chioride ions.
The Sul fate and Chirpedefisie] @ A1 8bRACH! BiSTiRv@Han &D pr@dyE /dpideedsin! s of

| ess than 300 parts per billion (hereinafter ppb). In a nelt blending
process, flRe redyaingianihimpuritiesinadelyarkangte ®sii e i nto strands which are
then pell eHzed. Th n b .e . letizi p e . OUg n
aqueous nedi um coo?‘ln?l%ﬂegrg@ﬁcetn%ﬁ{r% ug‘gdtnﬁlshsilzsn%gr(g\% gﬁﬁ%gﬂgﬁ%ﬁ?{%&l i;“ %i gh

i oni ¢ concent patycarbonatniekin dhitidginelt dlwhdiiyg of thd @olyaashonhkecopgpositiorbonat e

resin 15 strands becone re-contam nated with these ions, Theref

) . ) e,, the
process of this i n¥8hfneRer abierfer! thednyention,isi *ﬁgreQHC%au%tasanéoGﬁf%@ebath
t hrough whi Chi&&%m?‘ﬁ&l?&?ﬁoﬁ&é fls are passed having a low ion

arly a low S

concentration, particu ul fate and Chl oride ion content.

Ther ef or e20t he wat Btill babthes bbjettibfithis amadnyiveds toprogiicé e pstycstiohatecresind
Chloride ion goncentrati pn which should be 20 | ess-than about 300 ppb each
or at mini rrum%?ﬁﬁlﬂr&dﬂ‘ée‘ﬁ'@f‘tﬁfp?éﬂ‘%t er. The processes of conpoundi ng or

mel t bl ending the appRdr sbiRelY ¢Re RRRALSN iE& Prcﬁﬁd@ rO¥Rf BEEGL Watde wel !
known to those skilled in the art of conpoundi ng or 't Dl ending an

aromat i ¢ pol ycarrisstbatecaphdesailed with a cleapattngspbkse. Mor eover, these processes
are disclosed in nunerous.artjicle 5.and patents,for prepari
ol ycar bonat e ol dftiS HTHET RbFErE FRiararBRGal § utRalSErer BR able i 1 ot
conpoundegdsor saRhbwhhemHeA ek hit praserd 4dlbldVe cdRke Witbit h&AALkAbpYn then an
extruder. The conpounded fornulation is
carrier in a suitably clean atmosphere.
It is another object of this invention to provide a polycarbonate resin

composition having reduced ionic impurities wherein the polycarbonate resin



21 JUNE 2002 6 extruded into strands which are general |y quenciieduss 2a02
aqueous bath, pelletized, dried and processed under heat and pressure into
the finished article. The finished article nay be injection nolded, profile
extruded, sheet or filmextruded, co-extruded or extruded bl ow nolded into
hol | ow shapes 5 such as single or rnulti-layer plastic objects such as
bottles, conputer hard drive platter 4carriers or silicon pre-chip wafer
carriers for the conputer industry. A small anount of an aqueous nediumis
added to the conpoundi ng formul ati on to enhance the renoval of the ionic
impurities. An aquequs quenching bath having a Low jon ¢concentration is

al so used to SRIBPESIHON &3 | APAYILCEA oWaBslengths ¢ of rrgﬁh t F"g‘é‘. THE affdt3ft of
aqueous nedi u .ahl ! : iGi : e ionic
impurities, pg%v?%%Pgrﬁg %ﬁ?@%ﬁgegﬁ% %%%gr?gggﬁ%ﬁéﬂ%gb éggﬁt gﬁka olut 300
ppb. The anouwheddin ahesane pelycanpoadi@ertsins cabpoditidn? s aleo alroupa2nb taei ght %

based on the wei ght of the polygatrbpopate formul ati on, and preferably about
0.75 to about® gﬁage{ﬁﬂggﬁtoe%g%hﬁgpl. 0% has been found to be optinum The
cool i ng org quenchifgs PP Hyer det 8h@i thvBANGn B b&Wid@J‘snﬁPﬂﬁ@EBxﬁﬁ&!e?m

preferably wherein the Sulfate and Chloride ion concentration is each |ess
t han about 30Bandpdriveplatien gaenier @uprechéipshiconiwafen camyier athich phencomiesut 100

ppb and nore part.icyplarly eagh being | ess than about 50 ppb. 20 The aqueous
nmedi um may beﬁ‘[fociiﬁfy‘(ﬁ“fargé?ﬂgﬁ'felﬂfcé‘cﬂg&nts in the feed hopper of the extruder
or may be added doppsi rRaHBrBidhSr thR ihverddH t@Lb'i'bVideta eéﬂlﬁﬁﬁéor{‘ﬁgfek'm

ous [

shoul d be added prior to devolatilization of the aqu um and renoval
of ionic inpuedrrieeswhidhe iaqpeqee ntdi wavetengtbe eldightasvidoe edrotcamsermay be

added in several increnment uch as part in the.25 feed hoppgr .and the
bal ance dﬁﬁns?&é{g}ﬁrfzﬁﬁ?ﬂeoéfiﬁofﬁg?’s r“?_e&uuli Hblﬁgf‘?é(i?f‘guﬂt(?ﬁmcq\“g oﬁf‘ﬁ%‘%ed
hopper. The ayp@Bdih Ghe8hnie FaRWIE Aldoehbpardit @Y Somdekevdlerils BE visible Of the
known aronmatic pol ycarbonates or co-polyners or terpolyners thereof, or

21 JUNE 2002 lighf ends of pol ycarbonates with other polyners, co-polyners or
terpolymers thereof. The aromati ({,mggl Cof}‘rthP%t e .ergrp! oyed in the practice of
this invention may be prepared %ﬂ‘?%éﬁ“ﬂ'g—%%drl c phenol with a
carbonat e precur soThik NinkB@tidH a8 elifRted tam PoltasiRait e6mPBsitioRNRALdhEY a
ol ecul ar reduced ionic impurities and to a process for producing reduced ionic
15 impurities in polycarbonate resins. This invention is also directed to a
aromatic polycarbonate composition having reduced ionic impurities. The
polycarbonate composition may be either injection molded (e.g., to produce a
pre-chip silicon wafer carrier), extruded into sheet or film, profile extruded,
co-extruded or extruded blow molded.
20 There is further provided a polycarbonate formulation which has
reduced ionic impurities and has specific light transmission qualities which
enable it to be transparent to at least some wavelengths of visible light, but
also to be opaque to wavelengths of light which cause polymerization of

photoresists known to be useful in semiconductor chip fabrication.

Brief Description of the Drawing

25 Figure 1 depicts an Ultraviolet-visible light spectrograph of a

polycarbonate formulation according to the present invention.



5 wei ght regulator. Any dihydric phenol may be enpl oyed in prepaétn t he
pol ycarbonate resin disclosed herein. Preferably, they are nonon e
pol ynucl eax aromati c cornpounds contai ning as functional groups two
hydroxyl radicals, each of which is attached directly to a carbon atom of
an aromati c nucl eus. Exanples of some of the dihydric phenols which can be
10 enployed in the practice of this invention are bi sphenols such as
1,1-bis (4 hydroxyphenyl) nethane, 2,8 - bis(4-hydroxyphenyl) propane, 4,4
- bis(4 hydroxyphenyl) heptane, etc.; dihydric phenol ethers such as bis(4
hydr oxyphenyl ether, bis(3,5 - dichloro - 4 - hydroxyphenyl) ether, etc.;

di hydroxy di phenyls such as Ee&ded%sbﬂ%ﬁ&ﬂ‘ﬁh@?ﬁ‘ﬁnon?’ 3" - dichloro -
4,4" 15 di hydr oxy-di phenyl, roxyary ones such as

bi s(4hydr oxyphenyl )TIEUPf(EBsS, oblthléﬁnﬁeﬂhcd'l nemlpy:bes the demldhbztheug/ lthe

sul fone, bis (3 - rreth I - dr oxyphen sul fon et c.

di hydr oxy benZ8Hayities rﬂ%‘%&lﬁr‘rﬁlﬂa‘?ﬁagr%gﬁsﬁgcg% ‘éf"'ﬁ??‘d? 78 ut ed
di hydr oxy benz(%ﬁgﬁo&{&ﬂoi'g C

1, 4- d| hydr oxy g?%%ﬁ’g‘ﬁgﬁw&mf’“?e?res‘ %@g?ﬁﬂ@n&n%oﬁnbgenzene

etc.: and di hyadr eqyeqjxsphed»pm s soalldesosntoof the djusous nyadliwmy phefesably

sul f oxi de, bis(3,5-dibro h 0 | ) ,sul foxi tc. The carbonate
precur sor ﬁp &9@& ‘i“ﬁyi’ﬁm&{} (E%lglbeef%g‘"?%?/é‘)‘?mmekﬂ:ﬁ% “Eénéf‘teﬁg'l“dl?%lr bony!|
hal i de or a half MeRBERoviHpAHE %rh@ﬂﬁ*mﬁﬁéd Wéewl'étﬂlkaﬁaﬁ ex?a'ilyeaﬁaéwaed
herein are carbonyl brom de, carbonyl chloride, carbon |uoride, etc.; or

m xt ures ther e!ﬁcuuﬂihéomiméa@n maesxsuderatﬂvbﬂe semoa df @S‘dfatﬁmtwdé the
bi shal of or mat es hydric | s % for tes of hydroqui no
ot o o Ot et i oSty R begp QBT TomsoRrsatits, Ferg

pol yet hyl ene gk af ShorfeORnS. gi"l%_cgblfat@ta%li CWéirid% Rehbake ‘éé&l{)%&b&bl

precursors will occur to these skilled in the art, carbonyl chlori de al so
known as pHbsgredaced to levels of l@ﬂth@ra@oma@meohllm%@%@edt@mm lhsarm@ferabl y
known as an interfacial proces actlo n Je di hyd ound
and a car bonylnélgmhé‘gl Bmcgs 3@%% ggenex“ﬁ 0 e‘g S”%%ggn ng

the aromatic pehihairbehai geltizbdi thé Bi¢&idd, BBfolré pélt&lzi[{gaét%%%ﬁd fhir6@tH on
process whi ch ;x{] X((ljllxe\()?; ntlehdeium cooling or quenching bath. Since water has a fairly high
ionic concentration, namely Sulfate and Chloride ions, the polycarbonate resin
15  strands become re-contaminated with these ions. Therefore, the process of
this invention further requires using an aqueous cooling bath through which
the extruded strands are passed having a low ion concentration, particularly a
low Sulfate and Chloride ion content. Therefore, the water bath should be
analyzed for at least Sulfate and Chloride ion concentration which should be
20  less than about 300 ppb each or at minimum should be deionized water.

The processes of compounding or melt blending the aromatic
polycarbonate resin as employed herein are well known to those skilled in the
art of compounding or melt blending an aromatic polycarbonate formulation,
respectively. Moreover, these processes are disclosed in numerous articles

25 and patents for preparing polycarbonate molding formulations. Preferably,
the composition is first compounded or melt blended with the additive

materials, generally, in an extruder. The compounded formulation is



transesterification of an aromatic di hydroxy conpound arid a d2ESUNE 2002
carbonate. This process is known as the interfacial nelt process. In the
practice of this invention, the process of producing the aromatic 10

pol ycarbonate is not critical. The critical feature of this invention is
preparing the aromatic pol ycarbonate resin formul ati on by devolatilization
of the aqueous nediumcontaining thegdonic inpurities as described above.
As used herein, aromatic pol ycarbonat'e shall nmean and include any of the
aromati ¢ pol ycarbonates and conbi nati ons thereof as set forth previously.
15 The pol ycarbonate conposifion of the invention may also include such
addi tives as (w&edgd intpcsteandshy, At &ﬁ}qr?lf)éﬂé‘?-mrkgﬁe'é‘s an ARYEPYs badh| on,

fillers and rej i i I b . gl ass
fibers), car b@h@%g’r g?ie{ja%rl&e E)g(ﬁélkgc(\atai g‘?\%&ol?%grafr‘lk}ng{\ﬂﬁsérggﬁﬁ \t/lge'rs flerrpggyed in
pol ycar bonat eartithpoThe fiaished 26tidho weayebe irfjestionppdlidedit profite edteudsdy shéeti s
inportant for the nolded article top have | o olatiles. (e.g.,, hard drive
platter carri 8F &lmextrudedprosextryded,pr \‘RétF'éﬁie‘fQi’/C\”Y E‘Poéﬁi‘?‘fi“ftoi@uﬁé‘é y that
the additiyes ;€ lﬁ&&egb'éé?stsbl? S b bR | e,
many fill e?s \?\ﬁcﬁlcﬁ?%%%irg gyrrngl?#l?%?gq er tHan a ofamgeneg'ugom ggeﬁ?{éégmpth t he
pol ycar bonat edsive upldttan catriersi e dsiidorb peadlsip Waéy coriedd forathet compater whi ch
nmust be avoided,in the manufacture of. hard di sks or, el ectr |e$ Fohi s. In

0

appl i cations ndystrys oﬁt?_ _l §H¥°é’€ﬁi‘?\fga_f‘r ANSTRTt “Efél_W‘E_e‘s'u rage
and shi prrent eémgaeﬁ&ﬁggéhﬁméﬁoﬁ k& EABARE erRM AP of th ibriic ﬂﬂp&ﬂﬁ eRHSs 21
JUNE 2002 9 to add a radi ation-absorbing additive to the poflycarbonate
opti cal screenguepusnpieoshing batthbatingadpwrion dendentratiomid alamesadstojaymidvent s
cont am na{l‘éon of thucaaoto ensitjve sem copduct or devj and screens out

ce,
wavel engt hs of Tt WAl C \ABWFd“’PB‘_é\‘d‘PES\M t g FEOPHt B SILFPTS, & Mte
(e.g., photop Léf@ﬁb\l){z?éétef} RNRLA" GRlotht CRALILBD to | RdAcPTiBHR (RPuRRRYdI Ment

of the transpoOrt device, l'ess than 3~ of |ight having any wavel engt hs
bet ween 250 apdrtitGbirlyrSulfate and Chidridedonhtodasgthameboutd08ppbt Thewnsmintwhi | e

t |east 25% | foLi t 0 1500nm i
ranom tted. PhAatgs PRetuR S APHRR 1 ABSH ok it aes P Reasur ed
at 1 at nospheieigiihfifle %ngﬁéambnta&efo&&ﬁmeﬁusndi%s&éialaﬁdamlltwd ® A than

P

0.5 ~ by weight of the pol'ycarbonate and t he t eachabl’e chl oride content and
sul fate cbnt edd weighbds #Whaut 30%ppas been foundr b0 b epimus  dhpsdpliegtorof t he
invention, the transpaort device tira its |less than 2%.of.1ight.hauing a
wavel engt h belHSRRIH MRS B siotll v 4,08 ion dorFediqticmpteterdine

vi si bl e wavel engtdin@he Sulgitt and Chlorlde iASonpirdftibhedefhilledi thRnhbait Jbe

invention, the transport device transmts less than 0.5 % of |ight having a
wavel engt h bePRBefnd 9 Partisulsciagh b 1o 8reassre thagt abait 99 Rty HaQte e d

under the condi Q‘Eag ] i han 0.1 % by wei ght of the
pol ycar bonat eglh;ndt elﬂngﬁ%ggﬁﬁtrgg%?g%&tabg‘gvi jébt Qut gassi ng nmay be neasured by
vari ous kBown t echheuggeouBrmnedium ndy bnaddet widh iheviogreeentd arc thegfeedoduct

pellets in a sealed container at a specified tenperature and pressure for a
gi ven tinme. AMOPR¥ d e PEangsr fomengegse%#ﬁpwaswa@,wﬁw o BRI br at ed

ai rspace abovend hg, Bk hf‘éd?u ishBlifd B YRide r?drrtsrdel/ﬁlaﬁﬁiﬁlio%doﬁﬂé’a@@%zed
usi ng gas chromat bgraphy and nmass spectronetry. This method yields a
sem - quant i t amedéumnaind atmomalodf idrdc limpakitie25 THe wqheniis| medinacimsy \Wei ch
evol ve at the 8i V@n t enper at ure gnd in&li,cat es .the identi té of saj d, species.
A nmore sensi t PYECUFRHART choretBaY G added dnpererdpremeabistrBentraron hep t he
vol ati | es2bei RGd’ ROPYG tHLhAIRS ABWhYtrRith Gh tHe WiirideN8F tn Gemfhiser @
period of time, the trapped naterials are
down from the feed hopper.
The aromatic polycarbonate resin employed herein may be any of the

known aromatic polycarbonates or co-polymers or terpolymers thereof, or



2i JUNE 2002 10 desorbed via heating and anal yzed usi ng gas chbrgNBg08phy
and nmass spectronetry. In one neasurenent, this latter test yielded a
desorption | evel- of 0.5ppmfor a sanple nade according to the present
invention, while a comercial sanple yielded a desorption |evel of 3lppm 5
Leachabl e chl oride content may al so be determ ned via known nethods. For
exanpl e, the content may be determn by soaki ng pol ycarbonate pellets in
pure deionized water at el evated tenperature (e.g., 50-80C) for a
predetermned tine (e.g.,1-24 hours). At the conpletion of this tinme, the
pellets are renoved, and the water is injected into a liquid 10 '
chr omat ogr aph bleads of B9lycaranatesawih atberapalymsss 1o-prRIYEers enterpoljenersns at

the parts-perybjlldo e i , | pnj. ccont ent Xe)
determ ned by tl?ﬁréésflbl 31'1{ r?g\éanem@oltp%&a}rg t%%gkeye G nJi (gyéccﬁlr}%rfh%a é%fhsc?)lr%%ﬁ@?
extracti ng w inved€ibn thae e \paegared dydreadtigy & idiydie pherdlcwith i &tboRitet he
wat er as described in Exanple 1. 15 Typical photosensitive electronic

devi ces whi chPESUIsor gnethecBresenaenef antdcid jaceeptere and ganerilypar molesylages are
pre-chip sem ¢k fe 1 - V] j - itive
phot or esi stg, g‘%ﬁg{c’)&?ﬁ r ap bt@%%ﬁe&%@é?‘%ﬁ%Eg‘gzé}gégg&cétﬁ%ghggg%gbe
protected by pblycarbensteoresinddistlos=l hémeira Prefemblye dheyriase imminucleas or

transport devi CF conprises g plurali t‘%’ezo of ,additives_which absorb W
radi ati on. | nPalyRyelean arpriatie JCBHIdSe SONANRE 35 fUPEHianali c@iouPs c BHPr i ses

one or nore b i i 1 [u I | LEYes
"ol ude the » TYaRky Rdlifs Rch bf Wiich BB AREREPIS ARG O bt ¥R
addi tives, togsirhatic madléust hBxamplee ot sadne sif rthe iditiyelrid phenods mdiidttecarnbehe Ci ba
Specialty em cal s Corporati Qné)ﬁhjgl_og and associ at egsyl\/SDS 25 sheets and

i

t echni cal 18at smPiRyedsin G Rractice dRpentigrearerRisRhenols suchras bkbis (4rn a
Loget her  wi t hraRPgPhaBI modid o B P TE phie ™ 4N B 3

Det ai | ed Deschygtaxypheryl} Heparenpétes dihydtic sphenodnethers Fack asvis@i en can
dinder st 00d, - hEVEAREY PR SR SHGTen igiohart - Ty Bxekensh FBeb: Ficéed by
e per oot b e Tt TS S A “ech of

a pol ycar bonadihydesiyndiphenylpr e¢ter edlibpdfoxyanyhs : sudbomes e suchas aan bis@at i ¢
pol ycar bonat e wder, havj ng. an Jj.nt.rd nsi c..vi.scosi ty of ,abqut 0.50 degciliters
bergram (di | "ot gpheRd] lRR bae - HRme ST R DY iiReSohPRRY fruforr b TS

pol ycar bonat e- puBEAr - Sasetit- 4elhlydecslypheryl) shlferie, @1l did§Erox§apaizens, was

prepared using the polycarbonate powder of Sanple A by nelt "blending in an
extruder a for%ercamlohn%foqwrp%W&ﬂar%&ll@l%gﬂwteéf dibyelspey Renzanest andar d

addi tives of d relkgase i]g,tgﬁ. | _ st abi.. B ts.,%his

sanpl e was msF'!tPJ Iagng%d iﬁ v{é tedsztext rcué’é(?gezltzgrg%o%’? cggg%roggd ai?’gan
extrusi on2@r edivhicrobénzeheul 4 12 dthyelroxy Fh2nethylbetednst endsdidilsadoke B were
quenched in a ter bath, enploying re ;‘Jéfar city water, S I Ti&was al so an
aromatic pol yé%&ﬁhﬁ@}%&fﬁéfm%ﬂf gﬁ@vﬁ oxyPheityl) Sr\éﬁ%é‘qﬁ gg&ﬁ I8M%bout
0.45 di/g as d48Larsivapd Jie egondi tions as 20 enployed with Sanple A
The Sample C mqglﬁa@ﬁngﬂwgng? extruded in an extruder. Sanpl e D was

prepar ed enpl oyi ngThdearpahate prdoansir endoyket incthe $ampice o€ tlds thweatiomehh
bl ended i n an_extruder, under the s extruder conditions as, epployed with
Sanpl e B. ThePf&H |C3fl?q5}5{?§51§éeegr§eﬁqq$@rmtq- efgf‘gog\%ha@%h%h'ﬁgﬁm 4tion of
Sanple B 250391515:“}%@1 1Rhei! ard - ArbdRiyd Blorvide! cmt)ﬁfloég@éri&g%%érﬂ'lﬁ&?ride,

formul ati on based ‘on the wei ght of the fornulat
etc.; or mixtures thereof. The haloformates suitable for use herein include

bishaloformates of dihydric phenols (bischloroformates of hydroquinone, etc.)

or glycols (bishaloformates of ethylene glycol, neopentyl glycol, polyethylene
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devol atilized under a vacuum of greater than about 20 inches of nercury
through the vent in the extruder. The water bath enployed for quenching the
extruded pol ycarbonate strands was dei oni zed water having a Sul fate content
of about 5 12 ppb and a Chloride content of about 12 ppb. Each fornulation
contai ned the sane wei ght % of standayd additives. Each fornul ati on was
anal yzed by | on Chromat ography (I1C) alysis for Sulfate and Chloride ion
content. The results obtained were as follows in TABLE 1 bel ow. The test
met hod consists of dissolving about 3 - 5 granms _of 10 the pol ycarbonate
sanpl e i n 25 mglycobfetqre Vhileotherearbenate prepuesorpyill gecur tothose skilled irethewi t h 15

to 20 M. O dejanize . al i,quot of .extracted deionized water
is injected oﬁrgﬁaﬁbSHW%ﬁwaa?’3%?}6%1@05%’&%}%35%&(15’ HrS{ege ree ions in the
sanpl e. TABLE 1 TotTak feh@frSdiscioséd Jbotatis prefer{biptieidivifabtin tddikisl = 525
D 276 Total Free Chloride lon Content 1945 550 1555 156 Exanple 2 This

Exanpl e i s setprpesss br reacinphetweeraths dihydiic cempaand endal dagbenyd ehilorile

Strands. 1 m gai pe B aRofirieafoctfos Wi dind MR AR EPORREN B ng

the strands ofoft s piakystsibdpatte tRektdrification procasueehish GimeBEARs Ngheedi UM
The anount of teachable ions is primarily _those ions on the surface of the

pol ycar bonat e tEansesierifiqatiore @f L#n faromatin e dildepxib ompaund; ind @e shiestey
procedure 25 mdpohted TR phfledPisChndwin A0GE fferARAY md? HOE Ah the

practice of this invention, the process of producing the aromatic

10  polycarbonate is not critical. The critical feature of this invention is preparing
the aromatic polycarbonate resin formulation by devolatilization of the
aqueous medium containing the ionic impurities as described above. As used
-herein, aromatic polycarbonate shall mean and include any of the aromatic
polycarbonates and combinations thereof as set forth previously.

15 The polycarbonate composition of the invention may also include such
additives as UV stabilizers, thermal stabilizers, release agents, teflon, fillers
and reinforcing fillers such as glass fibers (shott or long glass fibers), carbon
fibers, talc, silica and other known additives employed in polycarbonate
compositions.

20 However, for applications wherein it is important for the molded
article to have low volatiles (e.g., hard drive platter carriers on pre-chip
silicon wafer carriers), it is necessary that the additives be carefully selected
based in this criteria. For example, many fillers which form a matrix rather
than a homogeneous mixture with the polycarbonate should not be used

25 because they could lead to dust, which must be avoided in the manufacture of
hard disks or electronic chips.

In applications such as optical screening transport device used for

storage and shipment of photosensitive electronic devices, it is advantageous



21 JUNE 2002 5 10 13 polycarbonate sanple The sanple is then k&ptJUNE 2802
oven at 55C for about 16-20 hours. A5 m. aliquot of extracted deionized
water fromthe sanple is injected on an |on Chronatograph to determ ne

| eachabl e-free ions on the surface of the polycarbonate as picked up from
t he quenching water bath. Pellets from Sanple D of Exanple 1 above and
pellets from Sanpl e E which was prepéred I n accordance with the procedure
for preparing Sanple D above except that the quenching water bath enpl oyed
standard city water instead of deionized water. The results obtai ned were
as follows: Sanple D Pellets Sanple E Pellets TABLE 2 Leachable Chl ori de
lons 10 50 Léaaﬁ’albqt éacbah?ra@bsqrbwg adylitipe tonthe galygarbepats aptisah "tCFR?“E)&rrpI es,

a pol ycar bon gloggfwo%h}a't&[}méértm ﬁnﬁﬂ%%ﬁu@m%ﬁ% Eoft'ifﬁﬁu%‘m 1’ at i on

denonstrate making a polycarbonate 20 enpl oyl ng
duri ng conpouhdiplgtodensitive esentiadnductomdetibe; avat ocreed oht iveavelengetsl yf i n t he

form of water,  yapaqr, or am and. t hen, coolin e.extruded strands in a
wat er bath hdig CiHCIF W“i WaEBWHBﬁF? Ht‘?‘i?ﬁe‘?sé%{f'c‘g?“iel{ﬁ s EOH fL%8 es in
the polycarb n ' 1L.QNS.
formul ati g’n (ﬁof%rs%nsézrgn?ﬁ{;%&g%ﬁ élgllgég%x{r@rf\%e??%rsgg \L/\t/g{/elgftghlgt range

of light, butthas 3%aqbidight havieg eayt Ma\cdledgthﬂ'utbeMemh 260 udrdi A80sm is

pol ymeri zati on of UV~urabl e otoresists, A sanple of about 3,000 grans of
a pol ycar bonéF@‘SF‘BFtﬁﬁlgFP%hv\@g BrBspATE Aexiceney l‘blaénlﬁ#gzrr’ﬁ 2h °)4S uder

the fol I ow ng LRt dOlight bédvetiNO0#P2nd 1500nm is transmitted. In this
preferred embodiment, the level of outgassing measured at 1 atmosphere and
10  100°C by the technique described below is less than 0.5% by weight of the
polycarbonate and the leachable chloride content and sulfate content is less
than 300ppb. In a more preferred embodiment of the invention, the transport
device transmits less than 2% of light having a wavelength between 190 and
500nm., and transmits at least 20% of some visible wavelength of light. In a
15 most preferred embodiment of the invention, the transport device transmits
less than 0.5% of light having a wavelength between 190 and 500nm, and the
level of outgassing measured under the conditions described above is less

than 0.1% by weight of the polycarbonate in the molded transport device.
Outgassing may be measured by various known techniques. Briefly,
20 one method involves placing product pellets in a sealed container at a
specified temperature and pressure for a given time. At the conclusion of the
specified time, the then-equilibrated airspace above the pellets within the
container is sampled and analyzed using gas chromatography and mass
spectrometry. This method yields a semi-quantitative indication of the levels
25 of volatile species which evolve at the given temperature and indicates the
identity of said species. A more sensitive dynamic method uses a super
cooled absorbent to trap the volatiles being removed while constantly

purging with inert gas. After a period of time, the trapped materials are



14 TABLE 3 Conponent Parts by Weight |inear polycarbonate, Mv21 30y0Q002

60, 000 100. 0 organi c phosphite stabilizer 0.03 organic ester nold rel ease
0. 30 benzotriazole W max 312, 353nm 1.00 benzotriazozle Wmax 300, 340nm
2. 00 pht hal operi none sol vent organe dye 380-520nm 0. 08 The extruder
produces a pelletized polycarbonate fornmulation. A Wvisible scan of this
formul ati on was then prepared by the éollomﬁng procedure. First, a color
chi p having di nensions 2" x 3" X 0.080" 5 was prepared in an injection
nol di ng machine at a tenperature of 550F. Second, the chip was placed in a
sanpl e holder and inserted in the anal yzer beam of a Varian Cary-5 Scanni ng
W Vi si bl e speatesoxbedt via. hddting bnd anadyzedavsingl g#9 echromatogzaphyyahdr svage

bet ween 190 - 830 n Fi.gure 1 depi ct h ectr o of, the.fornu] ation.
Nt o hat tnePECrarIrEY Of neatesrtreiay 6 PREEEH DEBT £ Hesonset el ne
shorter than &Qﬂs?pm@@@k@nﬁlewaae Reasidirgy kS theprdseht thvieAtids WhHkrat e how
to make an optical screening tranifort device for transporting

phot osensi t i wenghersial samplejeigided o depotpfivarieshob3¥ppul ati on pel | ets nade
according to Exanple 3.were injection nolded via known nethods . .to produce a
transport “devi cenﬂ'ﬁﬁlﬁé’\[\% %ﬁﬁ‘%‘? i‘:[oﬁ?eﬁl; B8Ry, &P, Id%':)%’@?g LB RO £ o

hol di ng di sksmesoHBOUGbrt BRaPlee NiheOBoMast RGN e dutérBffledYby edcakaiees to

particular illustrative enbodi nents thereof, many variations and
modi fi cat i onspadycarbendte\peletsdn puag deianized wpies abslevated: taoyperaiittd (eegl, i n t he

Forth i n t he SRUERUER LPaneiehurR bt €511 3ERBRFost e aribifRa e
claimed is: limé B YelleROBA! Qemdved)l ahd Ofhe Wvatdh BOMMMC&EShtoP@l Yigaidonat e

having Less than 300 parts per billion of sulfate ions and | ess than 300
parts perlObi |dhromatsigraph gsingean igrsexchange sepagatian shdstestoeldpride danl at ve,

vavel engt b borgeerergoibR IR ARt Rt Sorepheithy HEHERR- IR0,
wavel engt h ofby ididablviagd Wee pobRAnbaraitel id S0Chlorinaed i) Bxtadtthgf ehithul ation

exhibits levels of out%as at 1 atmand 100 C of |ess than 0. 5~6 by weight
of pol ycar borfigienized water, and measuring the jonic content of the water as described in

Example 1.

15 Typical photosensitive electronic devices which are protected by the
optical screening transport devices are pre-chip semiconductor wafers coated
with an ultra-violet light-sensitive photoresist, but other photosensitive
electronic devices could also be protected by the transport devices.

In a preferred embodiment, the transport device comprises a plurality

20 of additives which absorb UV radiation. In a more preferred emobdiment,
the transport device comprises one or more benzotriazole additives. Suitable
benzotriazole additives include the “Tinuvin” additives sold by Ciba Geigy.
A list of such additives, together with their chemical structures is available in

- the Ciba Specialty Chemicals Corporation Catalog and associated MSDS

25  sheets and technical data sheets, which are incorporated herein by reference.

In a most preferred embodiment, the transport device comprises an orange

dye together with a plurality of benzotriazole additives.



2. A polycarbonate formul ation according to claim1, wherein thkJUNE 2002
formulation transmts less than 2% of |ight having any wavel ength between
190 and 500 nm and transmts at |east 70% of sone visible wavel ength of
light. 3. A polycarbonate formnulation according to claim2, wherein the
formulation transmts |less than 0.5% of |ight having a wavel ength range
bet ween 190 and 500 nm 4. A pol ycar t‘)?nate formul ati on according to claim
3, wherein the formul ation exhibits l'evels of outgas at 1 atm and 100C of
| ess than 0.1 % by wei ght of polycarbonate. 5. A polycarbonate fornul ation
according to Caim1, wherein the formulation conprises a plurality of
radi ati on-absorbing additives. 6. A polycarbonate formulation which
conprises: a majori tYDQIailQS'D’e%@rri@%éﬁhe%Q-Slmﬂés%?'lﬁfs'lﬁ()érﬁﬁﬁpr bing additive,
wherein the formnul ati an 3% of 1 gnt_navi ng any
wavel engt h bet weerThS GnegrdiofSeimTbe dncther desmibed it nh@astof%%foilowm?

rul ation

wavel ength of _Iight between 600nm and 1500nm and_wherein the fo

exhi bi ts | evebxamplegjt Bs!élgd%ndff%tf’?ﬁig?ﬂi"%&éh& 311%5“5"@%% shalben B9 WaY ght of
pol ycar bonat i ’%ﬂ}‘ i i 'Eﬁg ocess
whi ch conpri g%%%#e@?dgf&%?#ga Iég%l ;kfcl:%r@b%nat eéf‘gis\?% a{vr\ﬁ ? sgf"lr}%ct?rerﬁ‘%
aqueous nedi uoh percergcthep atdygercattbyweight.on of ionic inpurities, the
majority of which is conprised of squaEe and chloride ions, to |l ess than
about 300 Eparts per billion of sulfate chl oride ions as determ ned
by ion chronmat ogr 4Rhuy. safN&! Giablok? 18 fifsRERof Wity dapttirfatd PR Wekes from
t he conposition, extrugﬁﬁg tﬁe pol ycarbont e regi n[{J(;}(f;gt er %@H{wﬁgg

radi ati on abspreparegl addliows:e i nt o an aqueous nedi um quenchi ng bat h, which

bath has a ionic concentration of ionic.inpurities. . 7. An optical screening
Cransport device RATHIG A Wi AraAtomyAdgpolisAamate, Boirae BaYiBE HoPGmR a
plurality of ﬁbé&&ﬁg I ARS0 Ql%ciﬁ%?{ﬁe??ﬁaﬁ GH}’ CaJ heagRd ar s on
conpri sing pol ycarbonate having | ess tham 300 parts per billion of sulfate
i ons and 1&ssmetighergOchlprad¢. sThe polyicarbooate gfovader ovdsdetinels extandkedain an

radi ati on-absor bi additive; wherein the fornulation transmts | ess than
3% of |ight h%ﬁfgegany wavel engt h between 250 and 450nm and transmts at

| east 25% of sone gumysik BWhd pRdparéd Qbind ehevBeIycAMHIRReFHvdEUIBAMFHAA Wher ei n
the formnul ati on exhibits | evgl sp of out gasa\gt B,l atm and 100C of I%ss t han

0. 5% by wei ghby steltddending bvaa eeruder aopguiationtos tag polyearhomate pewdshrt h
conpri ses: po, ban I 0 rLs Dj.l 1 0 ul fate
ions and Les sé%l‘ﬁgr;? goﬁ{(ggtréﬁéh%g A hglﬁﬂe% %%qgégcﬁ?%rﬁ %,dlg\@fﬂ&%ls%tlagirl]%&g ind

radi at i ont@&bsalbtangs. dllds saniple wiremelt bldrided fin amehaidi extruder ht avap3ceIT to at
| east some wavel ength range of visible light, but is opaque to wavel engths

of 1ight whi cRRre&h aBagrdesion pressurg obabH L00pPHt ot pxtredesh sands of ysef ul
in sem conduc i i i i on accordin
to ol i m 6. vrarBlD RekAieEltd B witer boBELERY B AL Bt PR, ©f ST
bet ween 190nm and SfpinC s alscpank wamandtinpolgcdrbonate glomater dut diacinggai o cl ai m

9, wherein the radiati on-abtsorbi n 3@ tive is a henzotrj azoléa,._ 21 JUNE

2002 17 11. ANSBRSE M966H4E 8 f‘Eﬁ%}?‘hﬁa % 2ceraningd pander dharondiippe ps

conpri sesp@ péﬂr\FﬁJy‘eHWﬁ sa?:gﬂ@w.orm%ﬁ{éhé C9waddishi n6t nelt Arddddin A0 - - AFU
An e. A3. AF5

CAF.An . A[F A3 A3, AnF. An3y. AL Y. ATF. A
extruder.

Sample D was prepared employing the polycarbonate powder of

Sample C and was melt blended in an extruder under the same extruder
conditions as employed with Sample B. The formulation was essentially the

25 same as the formulation of Sample B except that about 1.0 weight % of water

was added to the formulation based on the weight of the formulation.
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[ {vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]ca

] ca] ca] ca] cRa] ca] c”a] ca]c”a]ca]c"alcal X8 # "'$ M ()*. +w+

, zupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] c”a] ca] ca] ca]

cal] c”a] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca!

V,,,-9.T.....: 2/ /700041 11234’\445’\553566666} xsni d_Y] U] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cd] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca! 6H7778 8869x99: 4; ;

<. <<="A==>Wt>>>5@FFF: HE QLXNeN} xsni d_Z] U ca] ca] ca] ca] ca ca) cal] ca] ca]ca] ca

] ca] ca] ca] ca] B@m}reatpcg_} dhe quwdpcat]\] z';ﬂp@a}xlgalpea‘}vea} ] b@}l cta]n@q]hNN]oos]TTT

UUV@/WNAGX[ X¢
]<ca] ca] c”a] Eafﬁq@%ﬁéﬁaw%gf‘caa ga 'TC% }“e %ucr%} *@é‘%‘é&ﬂ c a](ig]tﬁf 21;1!0316]025
1 X715 1x] =111 bkdchdier? * " OThe "Water  bath adivplo éli for quenching the extruded

J ca] ca] Ga] cnaPelFeRpaatanet g;agg,;g;gﬁa@g Gving 3 Suttate Lontent of about. - o) ¢
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fzffEff calcalcalcalcalcal]calcalca
AR e e
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) SEO‘%BB&' ()-{Y:! leC(V@L ()- ! 310%/V& )- 10B 10B 10B4109B&' () -! 10%38& O-'s
10%b& ()-# k  FdEqch formulntign d(lyy Iqry Ghy@nqtpgraplyy; éﬂx jnalgsis

1000/%( % ) 1200%(%1}:' B /ﬁiﬁﬁndfdg)&gf{@ & %57&}&( ?btémeﬁ#ta'ae\(as follows in
- 10%@& () - +107ABLE) T bAoW0 Vil fe3t EHOU@Bnkists CILRMERifg aBdQ4aBS (gramig of d YNC!

10  the polycarbonate sample in 25 ml. Of methylene chloride. The ions are then

extracted with 15 to 20 ml. Of deionized water. A 5 ml. aliquot of extracted

deionized water is injected on an Ion Chromatograph to determine total free

ions in the sample.

TABLE 1
Total Free Total Free
Sample Sulfate Ion Content Chloride Ion Content
A 565 1945
B 450 550
C ' 525 1555
D 276 156
Example 2

This Example is set forth to show the amount of leachable Sulfate and

15 Chloride ions that accumulate on the surface of the polycarbonate resin
strands from plain city water as compared to deionized water after passing

the strands of the polycarbonate resin through an aqueous quenching
medium. The amount of leachable ions is primarily those ions on the surface

of the polycarbonate strands picked up from the water bath. In this test

20 procedure 25 ml. of deionized water is added to about 10 grams of
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was prepared in accordance with the procedure for preparing Sample D
above except that the quenching water bath employed standard city water

instead of deionized water. The results obtained were as follows:

TABLE 2
Leachable Leachable
10 Chloride Ions Sulfate Ions
Sample D Pellets 10 20
Sample E Pellets 50 100

As can be seen from the Examples, a polycarbonate composition
employing water in the formulation during compounding, then
15 devolatilizing the water which is probably in the form of water vapor or
steam and then cooling the extruded strands in a water bath having a low ion
concentration reduces the ionic impurities in the polycarbonate formulations
particularly Sulfate and Chloride ions.
Example 3
This Example is set forth to demonstrate making a polycarbonate
20 formulation which is transparent to at least some visible wavelength range of
light, but is opaque to wavelengths of light which could cause polymerization
of UV—curable photoresists.
A sample of about 3,000 grams of a polycarbonate formulation was

prepared by melt blending in an extruder the following formulation:
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benzotriazole UV max 312, 353nm 1.00
benzotriazozle UV max 300, 340nm 2.00
phthaloperinone solvent organe dye 380-520nm 0.08

The extruder produces a pelletized polycarbonate formulation.

A UV-visible scan of this formulation was then prepared by the
following procedure. First, a color chip having dimensions 2” x 3" x 0.090”

5 was prepared in an injection molding machine at a temperature of 550°F.
Second, the chip was placed in a sample holder and inserted in the analyzer
beam of a Varian Cary-5 Scanning UV-Visible spectrometer. The chip was
scanned over a wavelength range between 190 - 830 nm. Figure 1 depicts the
spectrogram of the formulation. Note that the formulation has very low

10  transmission for wavelengths shorter than 500nm.
Example 4

This Example is set forth to demonstrate how to make an optical
screening transport device for transporting photosensitive electronic devices.
Polycarbonte formulation pellets made according to Example 3 were injection
molded via known methods to produce a transport device having a plurality

15  of vertical spacers suitable for holding disks.

Although the invention has been described by references to particular
illustrative embodiments thereof, many variations and modifications of the
invention may become apparent to those skilled in the art without departing
from the spirit and scope of this invention as set forth in the appended claims

hereto.
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250 and 450nm, and transmits at least 25% of some wavelength of light
between 600nm and 1500nm, and wherein said formulation exhibits levels of
outgas at 1 atm and 100° C of less than 0.5% by weight of polycarbonate.

2. A polycarbonate formulation according to claim 1, wherein the
formulation transmits less than 2% of light having any wavelength between
190 and 500 nm, and transmits at least 70% of some visible wavelength of
light.

3. A polycarbonate formulation according to claim 2, wherein the
formulation transmits less than 0.5% of light having a wavelength range
between 190 and 500 nm.

4. A polycarbonate formulation according to claim 3, wherein the
formulation exhibits levels of outgas at 1 atm and 100°C of less than 0.1% by
weight of polycarbonate.

5. A polycarbonate formulation according to Claim 1, wherein the
formulation comprises a plurality of radiation-absorbing additives.

6. A polycarbonate formulation which comprises: a majority of
polycarbonate, and a radiation-absorbing additive, wherein the formulation
transmits less than 3% of light having any wavelength between 250 and
450nm, and transmits at least 25% of some wavelength of light between
600nm and 1500nm, and wherein the formulation exhibits levels of outgas at 1

atm and 100°C of less than 05% by weight of polycarbonate, which
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tt-ueuzl "P1! LEAGIMEIN )is mAe by a process which comprises: melt blending a
polycarbonate resin with sufficient aqueous medium to reduce the
concentration of ionic impurities, the majority of which is comprised of sulfate
and chloride ions, to less than about 300 parts per billion of sulfate ions and
chloride ions as determined by ion chromatography, devolatilizing the water
with ionic impurities from the composition, extruding the polycarbonte resin
together with the radiation absorbing additive into an aqueous medium
quenching bath, which bath has a ionic concentration of ionic impurities.

7. An optical screening 'transport device having a plurality of
spacers suitable for holding a plurality of disks, which device comprises a
polycarbonate formulation comprising polycarbonate having less than 300
parts per billion of sulfate ions and less than 300 parts per billion of chloride
ions, and a radiation-absorbing additive; wherein the formulation transmits
less than 3% of lighi having any wavelength between 250 and 450nm, and
transmits at least 25% of some wavelength of light between 600nm and
1500nm, and wherein the formulation exhibits levels of outgas at 1 atm and
100°C of less than 0.5% by weight of polycarbonate.

8. A polycarbonate formulation which comprises: polycarbonate
having less than 300 parts per billion of sulfate ions and less than 300 parts
per billion of chloride ions, and a radiation-absorbing additive; wherein the
formulation is transparent to at least some wavelength range of visible light,
but is opaque to wavelengths of light which can cause polymerization of
photoresists which are useful in semiconductor chip fabrication.

9. A polycarbonate formulation according to claim 8, wherein the
formulation is opaque to wavelengths of light between 190nm and 500nm.

10. A polycarbonate formulation according to claim 9, wherein the

radiation-absorbing additive is a benzotriazole.
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11. A polycarbonate formulation according to claim 9, which

comprises a plurality of radiation-absorbing additives.



