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DESCRI PTI_ON METAL | ON REDUCTI ON | N PHOTORESI ST COVPOSI TI ONS BY
CHELAT| N&YO 98120631 | ON EXCIAAEETRENPIN 5
BACKGROUND CF THE | NVENTI ON The present invention relates
to a process for produci ng photoresists having a very | ow l.evel

of netal ions, especially sodiumand iron. Further, the present invention
relates to a process for coating substrates with these light-sensitive
conpositions as wel | _ as the process of coating, inmaging and
devel opi ng these light-sensitive m xtures on 10 substrates:
Phot or esi st conpositions are used in nmicrolithography processes for naking

m niaturized el ectroni c conponents such as in the fabrication of conputer
chi ps and

SYSTEM FOR PROVIDING
LOCA'I'ION-SPECIFIC DATA TO A USER
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Integrated circuits. Cenerally, in these processes, a thin coatinmg of «film
of a phot oresi st conposition is first applied to a substrate
material ,- such as silicon wafers used#or 15 maki ng i ntegrated- °
circui t s. WOHR#23ht ed substrate i's then baked to evapor at e PGTHUSIBNPAHt

in the photoresist composition and to fix the coating onto the subsirate.
The baked coated surface of the substrate is next subjected to
an i mage- wi(@atorneps File 38877Cxdinad cepending U.S. Patent Applicatidiniof St fiskephi | on

The. cont ed Gmpaila seal Fisdsn Retrbeas, Kb oM el SR for BResien beam

and X-ray rﬂﬁh@@eﬁﬁn@n t Usage A, yB%ﬁds@@e%b@'Pr&%H%” qABSPReyys #ed today
in mcrolit I C processes After his i'mage- W se exposure,

gra

t he coated wzwﬁana copending 158, Batent z&pldm@ompés bmphtﬁlampamlla, filed

di ssol ve a re ve .ei | ex t he unexpos areas of
t he coat ed T 5 @ng?g] eﬂ#‘af¢1%§%g§tf g?y °ad qfrocessmg r@ SPC et%r Met al

cont ani nat i Sitélahg NOsKale Siknalk! ®Time Divisisio Miltipleked Diewiladk Sigaalson of hi gh
25 density rntegrated circuits and co uter chips, often leading to

i ncreased d(éfmmsy’s \ile33877E); in a co-pending tafipplication of Sudeselsed

performance. | n S al u and

i ron, when ?ﬁ@”g ;r@gg rfez?ﬁ@e?%be?g%,eslﬁgfSfrmcge%n(t:lggs‘é&(%ﬂﬁ ga Ion

especi al | y Picksdih ya&mauah Pp. h@em@tumgmmmmm\mﬂneen

overcone to_a gs % tgﬁtlal extent d51r the fabri catpgﬁ process.
t

For exanpl eKCBSJSlPF!ﬂPéPlﬁ@ﬂ Agemexs; Fide andyrin 3, SOPSAAIRg; s during
a high tenpggapy INppREIR of ¥ CfdSeph Campanella, filed on November 5, 1996 and

entitled “Satellite Payload Processing System Providing On-Board Rate
Alignment” (Attorney’s File 33877G); all of said applications being expressly

incorporated herein by reference.

Field of the Invention:

The present invention relates generally to the transmission and reception
of data, and is particularly concerned with a system for providing location-
specific data to a remotely located user by combining a broadcast receiver with a
geographic position determination unit.

Background of the Inve_ntion:

* There are many situations in which a user at a remote location wishes to
receive updated information that is specifically tailored to the user’s needs. For
example, an aircraft pilot may require a current weather map or aeronautical

chart for a specific flight path before beginning a flight, or the crew of an ocean-
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As sem co%&?gég?ﬁdew ces have becone nore sophisticated, tﬁgg’éjsﬁ?’(?ﬂpems '
have _ become nuch nore difficult to overcome. Wien silicon wafers
are coated with a liquid positive photoresist and subsequently

stripped off, N4 ; : t :
ﬁgugl ngléfl"‘h{a? FREBR Nl (HQUAY Bautical chart shd%ag MBeall Bfrbor

per formance a ity“o he sem“conductor device is often seen to 5

decrease. As thehqrhgsnentsancessshagnely oc theslikes Similaglye hikeps skietreandaatdier on of

t he device . e s fr t A Dl f :
has been f oundn‘flgldb’élst%g%e% biedBGe %O%ngc%{"g@n’{ ﬁ’g? ?v(v)i'rilﬁitﬁ %bﬁ%ﬁgﬁg{e g?lagingt ,
particul arly seghgdtapticd rhdpsof tirlocal Megion id whiththectivityswill take place. than 1.0

ppmin the photoresist have been found to adversely affect

- :
of Co such Typiealinrrantice)y chagtsandtopagraphical maps are ma ﬁ%@ﬁ%ﬁgﬁﬁtiﬁé
types of photqregi i 1 e e
wrking. hen THEG 5ot DA drb 8BRacel B0 1oufivl hl-DGu Bl bali W oalttr mpps

' nage-\c/i\n fe t(r)](for vgt_xicltx _frequf)xﬁdipdhﬁxliglis dstential) haee infsofrieaasee beest madepailable on
expose o] e radi ati on _beco .e | ub d I

sol ution (e. g.tod?lbti)%‘;Pﬁl’rﬁﬁ %nEF%%’é@S i%@?ﬁ‘&rr@ﬁt OF?U"é‘L“FeﬁEt gﬁﬁ%‘xﬁ?ﬁ?eveégggr
areas of the pHataHeshShideOR! ddMpdtEF Rty frebéiti the!véers AoHPbBtalfing Wipldadd

sol ution. Thus,
weather maps as frequently as might be desired. Moreover, in all of these cases,

the inaps are generally designed to cover a wide geographic area and are not
tailored to the needs of any specific user.

There currently exists a satellite-based position determination system
known as the Global Positioning System (GPS), in which a number of satellites
in stationary orbits above the earth broadcast precise timing signals that can be
received by mobile receivers in aircraft, ships and land vehicles to provide
position information using triangulation techniques. In addition to ';-aroviding
latitude and longitude information, GPS receivers often use various types of on-
board data storage devices (such as disks and cartridges) to provide map displays
that are combined with the satellite-derived GPS position data. This allows the
position of the user to be shown graphically on a moving map, for example.
While these receivers are very useful for navigation, the map data must be
updated frequently (typically by obtaining new disks or cartridges through a
subscription service) in order to remain useful. Even with frequent updating,
some types of map data (such as weather map data) cannot be effectively

provided in this way.
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15 treatnment of an exposed negative-working resist with a devel gper
causes renmoval of the non- exposed areas of the photoresist
coating QB3 eation of a negative H?ﬁge in the PCT/USOZ/02919 ng. .
Ther eby uncovering a desired portion of the underlying substrate surface on
whi ch the photoresi st conposition was deposited. On the other hand, “when~

posi tive- %%worey st conpositions are exposed

i mge-w se to e 08y eas of 20 t he photoresi st

conposi tion exposedntview BE thefbraioif dRANEMAZHNG IRfitatiif xcqstaﬂ%bectof

devel oper solution (e.g. a rearrangenent reaction occurs} {hose ar eas

not exposed the present ipveatipn tocprovidecs yystam sindmethod ﬁonehsabenogeh:a

solution. Thu Si €- Wor

ot or oo st v PRI Bht Bbs BGKARS St dary and othe 83kt BY Tl Py
the coating arukeisﬂgrmmtolfalﬁadiéfx&q y linkesol thiOepdated! di€a fihBedltsingd as
coati ng. Agal a ZgyasneedegeSI red portion of the underlying substrate

surface is und® After t hi s devel opnent operation,

the now partially uQ h a
substr at e- et chant so%‘?’?on g&a@g gases a&ﬁ’ ﬁgx?aklfltp%%mﬁa{ngha‘wg
sol ution or plmswhalgahmmﬂaﬂymmmatmépemﬁetmﬂhaneﬂbmﬁme t he

phot or esi st coati ng

uring devel o The ,areas of
the substrate wher &Mﬁrﬂ?ﬂﬁ@gﬁw m"e“t‘%é‘?‘i"n‘b‘ 'i"'é’hﬁfnh dig o
protected and bxbb&&st %eﬁiﬁd“ﬁﬂwﬂﬁtﬁﬁﬁ AataSanidl GHRbE of B@tz;SBB%ehﬁnﬁ, to

mat eri al which cdrresponds to the photomask used for the imge-w se
exposure of t husers located throughout a large geographical area.

It is a still further object of the present invention to utilize a position
determination unit, such as a GPS receiver, to allow general map data or other
data to be made location-specific for a particular user.

It is a still further object of the present invention to provide a system and
method for allowing remote users to obtain data selectively, without requiring
two-way communication between the users and the source of the data.

It is yet another object of the present invention to make it possible for
maps and other types of data to be made available to users who pay for the data,
and to prevent unauthorized users from obtaining access to the data.

These and other objects of the present invention are achieved, in part, by
providing remote users with receiver terminals which incorporate both
broadcast receivers and position determination units. The broadcast receivers
receive general data (that is, data potentially usable by users located at different
geographic locations) from a broadcast station, and the position determination
units allow the general data to be converted to location-specific data that is
tailored to the needs of the user. A relay satellite, such as a direct radio
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radi at i onYO%528¢31 the remai ni ng: areas of ?he phot or esi st cBgFmﬁ&mr?ﬁV be '

removed during a stripping operation, |eaving a clean etched
substrate surface In some instances it is desirabl e to heat

treat the rengini JGstP, eslot r Y and.
before the etching stiel%flﬂf’o c?éegés/egfotgl%eﬂ‘esgg%?ﬁhe ungh Fg‘%d@asg
substrate and stithmﬂithcrecewemrmirmk:e to etching solutions.

Positive worKking photore5|st ons are cutren vored ove

negat i ve aririh tBSTrS, e paiee PO Hidifecien £ 4 YoM A0E
better resol ut gﬁ&m

characteristi Cﬂﬁwgﬁé‘?‘gﬁ‘é@o Elatlt%na Psser'de}-lFBal as tﬁgﬁgsrrgl est%at ure
whi ch the reswsinoquranrlsrmttmwgeﬁerdrmpofennaﬂ)t habjehby arpistality of msers
substrate with a 1 . h degree of e Ity affer exposure
and devel oprren?“t? a%ﬁ{;rent graphiic ?fﬁfﬂﬂnﬁ’c?ﬂf?ﬁgg% C‘h’a{q g ,
resi st resol utd;ep fRfintdhe B}bmswémﬁeé&otmrpmﬁﬁrﬁw@em The system 3k&

necessary. In addition, it is alnost always desiTabl e that- the devel oped
phot or esi st mdu&samtﬂmdmm@mﬁemh&ﬂ £ assers, Ihetreceives

substrate. Such LC lfggﬁ oped
areas of the rtégn?ﬁ @?4‘% '?r ans Fealvﬁ‘[ gorarg%exwﬂg ég’?ﬁﬂ%@ he
transfer of thelafeskellittpacpaition deRrmirasionatrtt for dctcnmnmg the geographic

position of the user, and a processor for converting the general data to location-

specific data based on the geographic position of the user as determined by the
position determination unit.

In another aspect, the present invention is directed to a receiver terminal
for providing location-specific data to a user. The receiver terminal comprises a
broadcast receiver for receiving general data transmitted by a broadcast station,
and a position determination unit for determining the geographic position of .
the receiver terminal. The receiver terminal also comprises a processor for
converting the general data to location-specific data based on the geographic
position of the receiver terminal.

In a still further aspect, the present invention is directed to a method for
providing location-specific data to a user. The method comprises the steps of
transmitting general data potentially usable by a plurality of users located at
different geographic positions, receiving the general data at one of the user
locations, determining the geographic position of the user, and converting the
general data to location-specific data based on the geographic position of the

user.,
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SUMVARY OF THE | NVENTI ON The present invention relates to
a process for produci ng photoresist containing a very | ow | evel
of netal WOH82068specially sodiumand ironé-and to a proceRCTESI7AMING. Such
20 phot oresi sts in produci ng sem conductor devices.

The photoresist obtained has a very low levels of netal ions such_as$ iron,
sodi um . .. potassium calcium magnesium copper and zinc. The
nmetal ion | evel e ngs: t han 50 ppb each. Sodi um and
iron are the nost ' . . QN nt.am nanjs_a anong the
easi est to det ect.Q%'?;W%’g\E'/rgslI %Ig}ecﬁghea?ga%eél R rf?vggrfmm&s°faﬁh? rﬂﬂ“égi or of
the 25 | mvehtiod wilhée motelreddilys apprélierded edro@l the Followaizd detaiy | ONS
are |l ess than go . .preferably |l ess than 40 ppb, nore

h each, . an 4 )
preferably |les esF‘ﬁgﬂmﬁﬁgb‘bﬁad IheP ogvath theappended dirawings, in which: han 10
ppb each. Fio. 1 is a di iRhSedid i&gﬂﬁ I | of netal
I ons nmay be obtai ned’gby lfjtai I 1°z1 ng gé il h chel'a |er€gig},%iﬁ&é>e<lgﬁ lﬁae resin
to purify suchspskificddataséant becpropided o aasers thioagh lacsatellite Airect radio broadadst on

or e O e R B3 Bl BT espbocitrt g Bht BESOR HOTROBRRI S i oaned
by: a) washing w t NFigap Gllustrates the reallocation of information from uplink frequency
division multiple access channels into a downlink time division multiplexed
chapnel in a satellite direct radio broadcast system of the type shown in Fig. 1;
Fig. 3 illustrates the manner in which on-board satellite signal processing
may be carried out in a satellite direct radio broadcast system of the type shown

in Fig. 1; _

Fig. 4 is a block diagram illustrating the manner in which image data
may be combined with audio data at a broadcast station and uplinked to the
digital broadcast satellite of Figs. 1- 3;

Fig. 5 is a block diagram illu#trating the construction of a user terminal
which incorporates both a digital broadcast receiver and a geolocation receiver in
accordance with a preferred embodiment of the present invention; '

Figs. 6 - 8 illustrate three different ways in which image data can be
downlinked from the digital broadcast satellite of Figs. 1-3;

Figs. 9 and 10 illustrate two possible versions of a debit card which can be
used to allow access to image data to users who have paid for the data, and to
prevent unauthorized users from obtaining access to the data;

. Fig 11 is a flow chart which summarizes the series of operations carried

out by the user terminal of Fig. 5 when audio and image data are received; and
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and then WOP8¥631 acid sol ution, b) vvash‘i7n'g with DI water, PGRESG92P .-
washi ng with an ammoni um hydr oxi de solution (4-10% in D water,
d) washing wth DI water, and e) washing with a solvent which is

conpatible with the oresist sal vent. The present
i nvention provides ‘%Jr@cés% frope HFUd&'IcPH%J of the dusey tesminalpillustyating the

very |ow | evel nofnndBifivhich3Smap st Sﬁﬁi‘r&ﬁﬁan sy Qdda'tﬁ ﬂﬁr b!:?hs%ﬂ\?ﬁe %t i ng

enbodi nent, the process utilizes n amont um sa

I on exchange r sl¢ wsert o puri fy t he phot oreS| st conpositions. The
process also utiliz nsac m of a_chel at] i.on exchange to
purify the photor esﬁp‘{%‘ﬁﬁ%sﬁl}el 6‘% ng, Beutss; dtke é Efﬁ‘Eﬁ%‘s nusperals, le_ii E"g a
phot or esi st cogRdédstdodtoeféPtd Masparisind components. a) 1) washing a

chel ating ion exchange resin, e.g. in a colum or in a batch

process, with deionized (D) water, foll owed by washing with a m neral
acid solution (e.g. a 5-98% solution of sulfuric, nitric or hydrochloric
acid), washing again with DI water, and thereby reducing the |evel of

sodi um and i r oDetailed Desctiptior: of the Preferied Enthwidiimért: | ess t han 100 ppb each,

A system for providing location-specific data to a user in accordance with
the’ present invention is preferably implemented in connection with a satellite
direct radio broadcast system of the type described in the aforementioned
copending U.S. patent application Serial No. 08/569,346, filed December 8, 1995.
The direct radio broadcast system preferably consists of three geostationary
satellites (one of which is indicated at 20 in Fig. 1), low cost radio receivers or
user terminals 22, and associated ground networks. For position determination
purposes, the existing constellation of Global Position System (GPS) satellites 24
is also used in the preferred embodiment of the present invention. The manner
in which the GPS satellites 24. and their associated receivers operate is well
known and need not be described herein.

The preferred satellites 20 of the direct radio broadcast system cover the
African-Arabian region, the Asian regiqn and the Caribbean and Latin
Axﬁerican regions from the following geostationary orbits:

¢ 21°E orbital location, providing service to Africa and the

Middle East.
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15 preferably | ess than 50 ppb each and nost
preferably no nore than 20 ppb each; or
2) washi nyQa98&édlat i ng i on exchange resi.g. e.g. in a col unpcpusImosobat ch
process, with DI water, followed by washing with a mneral acid solution
(e.g. a 5-98%solution of sulfuric, nitric or hydrochloric acid), washing

L3

20 . . again with DI water, followed by washing with an
ammoni um hydr oxi de . 95°W orbxtal locatxon, prowdﬁx%l sBH:&Wo(éeMan%r%ukﬂer eby
converting the ion excha SI n anmoni um

salt, followed by washing aga| n W|th DI wat er, ~and t hereby

redum ng the | evel of sQ n ions in é)me i on exchange resin to

| ess than 100 ppb each, 3."%‘% %‘§§‘°Ph£ﬁ° §p95“3‘|"?dt9'r§gi‘ A dfiap| y 25
no nore than 20 ppb; cPacucnm b) renoving water fromthe ion

exchange resin of 1) or 2), such as washi ng
with el ect r oniGoveragd foretbenansas, isuth mmgnh/Amsm anyl Birtdpeacan be provided

phot or esi st sol. e Whisc conpatible with the solvent in the
phot or esi st c&f r’réb% q‘f‘%’halts%eg%espurlfled such as propyl ene glycol methyl 30

:2 Qte (r) ngc etate (PGMEhe direét raBR RN ddao @ steRDprefdralily heés the fgibsoy aahfas
1467 to 1492 MHz, which has been allocated for Broadcasting Satellite Service
(BSS) Direct Audio Broadcast (DAB) at WARC 92, that is, in accordance with
resolutions 33 and 528 of the ITU. The broadcasters 26 use feeder uplinks in X
band, from 7050 to 7075 MHz. |

The direct radio broadcast system uses digital audio coding techniques.
Each satellite delivers digital radio audio signals having qualities equivalent to
AM monaur;.l, FM monaural, FM stereo and CD stereo throughout its
respective coverage area, together with ancillary data such as paging, video and
text transmissions directly to the radios. The system may also deliver
multimedia services such as large database downloads to PCs for business
applications, map and printed text information for travelers (as described in
more detail hereinafter), and even color to augment audio progx:ams for
advertising and entertainment.

Systém broadcasters organize their services in terms of program
channels, each consisting of one or more 16 kilobit per second (kbps) prime
rate channels. The number of prime rate channels per program channel can
range from 1 to 8, thus yielding a program channel bit rate of 16 to 128 kbps
in"16 kbps increments. Each broadcaster selects the number of 16 kbps prime
rate channels in accordance with the broadcaster’s specific application. For
each 16 kbps increment, there is also a service control header that carries 519

bits pef second, bringing the total bit rate per prime channel to 16.519 kbps.
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c) m XY R§%2%3hot or esi st conposition With the ammoni um 2FVUSIPHE - -
chel at ed i on exchange resin or the acid form of
t he chel ated i on exchange resin, and heating the

m xture in the ragge of 30 to rr]1C, preferab 35 to /0] e C, i
more preferably 4 @%@f%r‘i‘fc,gg??ﬁ‘lfﬁeﬂ’é‘?gﬁw C%“’P‘g’ &[é&f%]m‘ 1to 80
5 correction (FEC) H&Hbd is @delf 3t dthprists h Reed SBRHich ﬁzsp,n.@s)%sérer ably 4

to 25 hours, even nore . referably 5 to 15 hours,
most pr ef er alsbpcagenased withoan dintefrlshyvesvaud (ay rate 1/2 Viterbi constant length 7

filtering throygh Q.05 to O . 5.[errl.m (mcroneter) . filier, preferably a
Fiter ' eotdY s Grrok Qorvection, colife PGB K e addffion B AR, ¥,
equal to 0.1 l{eﬁﬂe'r? Bletatesthe Peinkd PatéBithnnel to 19 kbps. t her eby
reduci ng the level of sodiumand iron ions in the photoresist 10

conmposition to | eFach saselliteR is prefersbly equipged with three dawnlink spws hepwseach,
Tor e P o1 ©f Aot RSk AR e G5 Back UElln Tk is HpBLSLANYy b BRI 10

ppb, and nos erapnly less than 5

Ib nvent ijon furshbﬁﬁlﬁfomdt' et withimpower diseributionchoatoigs thatare ¢ dBdlostmfrodevi ce
y produci ng . a photo-i e on.a substrate by coating a suitable strate
with a positihfemlemtera”fag%mlwg ﬁﬂ%%ﬁi%’!‘%%’sc sk fastoprs atare § 810

down, The beam center margin may be 14 dB based on a receiver gain-to-

temperature ratio of -13 dB/K.

Each satellite 20 carries two types of payloads. One is a “processing”
payload that regenerates the uplink signals and assembles 3 TDM downlink
carriers, and the other is a “transparent” payload that repeats the uplink
signals on 3 TDM downlink carriers. The TDM signals from the two payloads
are each transmitted in 3 beams, with the processe.d and transparent signals in
each beam having opposite circular polarization (LHCP and RHCP). Each
TDM downlink sigxial carries 96 prime rate channels in assigned time slots. To
a radio receiver, all of the TDM downlink signals appear the same, except for
carrier frequency. The total capacity per satellite is 2 x 3 x 96 = 576 prime rate
channels.

Fig. 1 illuﬁﬁus the overall operation of a location-specific data delivery
system in accordance with a preferred embodiment of the present invention.
In the case of the satellite processing payload, uplink signals 28 issue from
broadcasters via individual frequency division multiple access (FDMA)
channels from broadcast stations 26 located anywhere within the terrestrial
visibility of the satellite 20 with elevation angles higher than 10°. Each
broadcaster has the ability to uplink directly from its own facilities to one of
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a) 1) washing a chelating ion exchange resin, e.g. in a colum or in a
bat ch _ process, with deionized (D) water,

fol | onwed WO 982088t ng with a m neral -10- PCT/UR97/993®| Lit'i on
(e.g. a 5-98%solution of sulfuric, nitric or hydrochloric

acid), washing again with DI water, and thereby reducing the |evel bf 20

sodiumand iron ions in the ion exchange resin to |l ess than 100 ppb each,

preferably | etle sdtalit&02(p phaciec bnarng mosd 1pridiperprihy rate oidrmelshen the ppb
each; or

: . 2 shi ng, a8, ghel ati ng i,on_exchange
resin, e.g. i ﬁDMoﬁfﬂ'ﬁ“OrA*tFF“&_t%tlb‘f?a casters ‘ghmhch“e_m capacity for %ﬁféess,
Wi th DI wat er geck@ltb@he datbllitd' B hiaj GiaVé 4eesd thicughahuddtstici! Ukd OFBMA
(e.g. a 5-98% solution of sulfuric, nitric or hydrochloric acid), washing.

again with DI fasatthe  uplink ffeas shevhighesty passible aflexibilisni betmieynir multigle
ot um sal ¢ deprRd RFGRR BRINEL. DO TR 100 L er and ther oby
reduci ng the | evel Cohvésidhbetweed pliak FDMA aid 8dwnlislonmiGpletsndebpbh to 30
| ess than 100 ppb each, preferably less than 50 ppb and nost preferably
no nore than SaTi§pptime division muitiplex (MCPC/TDM) in the direct radio broadcast
system of Fig. 1 is achieved on board the satellite 20 by an on-board processor.
At the satellite 20, each prime rate channel transmitted by a broadcast station
26 is.demuiltiplexed and demodulated into individual 16 kbps baseband signals.
Individual channels are routed via a switch to one or more of the downlink
beams 30, each of which is a single TDM signal. This baseband processing
provides a high level of channel control in terms of uplink frequency
allocation and channel routing between uplink and downlink. Uplink signals
are received in the satellite in X band and converted to L band by the on-board
processor. The downlinks 30 to the user terminals 22 use MCPC/TDM
carriers. One such carrier is used in each of the three beams on each satellite
20.

For the transparent payload, the TDM signals are assembled at a
broadcast station and appear in preciselj' the same structure as do those
assembled on board the satellite 20 by the processing payload. The TDM
signal is sent to the satellite in the X band and is repeated in the L band in one
of the three downlink beams. The power level is the same for downlink TDM
signals generated by the processing payload.

- As will be described hereinafter, signals from the GPS satellites 24 are

also received by the user terminals 22 and are used by the terminals 22 to

determine their geographic positions. This allows each user terminal 22 to
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b) ren‘%@igﬁéo%ter fromthe ion exchange resin of 1) or 53:',1‘1U§%7(1:1ﬁ9%35 “by

washing with el ectronic grade acetone, followed by washing with a
phot or esi st 'sol vent, which is conpatible with the solvent in the -

phot or esi st cespait gemmaltdatdeecpived fionl thebadastery 10t 188Ridg-dpecikic drihyl 5
ether acetate (irG\CE'A) and thetr%by renoving all other solvents, such as
acet one; tailored to the need¢.9f the'usex,i . 3 phot oresi st conposition with the

ammoni um salt of t \,ﬁ.ﬂgs i . . : | mw resin
or the acid form oﬁ'ﬁgﬁc el at é’b" ?%ﬁoggcrﬁggagnpgsﬁfr{nme rdt?'eh o

and heating t wplimkxtfraguengy t diwisicom gmultipl8 0 atesssO henndlC, irgo efacrdonlinkS t o
70[err]C, 10 . nore pref.erably 40 65] e C, nost
preferably 45 MgP&{FBM]c&an?%rmth @rgg;ssmg payloa o% the satelfite 250[ of Hﬂ'u}ur S,
preferably 3 tiheSGvepsll uplinkta {sepreftiribld He e %t&
preferably 5 t0615 hou?xg, nos?adgdrs_’:fgéabl y g tgwgleg ﬁ?gndfegl flg d %}ilt
filtering thr{28$) andothys: hundred qightytfont {384) primoee rjte fuplinkr chapnels 2a0fl v a

ST oy 30 e SRRl S48 L S
reduci ng the Ipgieipléxed Sfodi tensriisionOfn icatls ddwilitk HeahoBESitihe division
multiplexed onto a carrier of approximately 2.5 MHz bandwidth. Each uplink
channel may be routed to all, some or none of the downlink beams. The order
and placement of prime rate channels in a downlink beam is fully selectable via
a command link from a telemetry, range and control (TRC) facility 38, shown
in Fig. 1. '

The carrier frequencies in each downlink beam 36 are different to
enhance beam-to-beam isolation. Each TDM downlink channel is operated in
the satellite payload at saturation, giving the highest possible power efficiency
in terms of link performance. Use of single carrier per transponder operation
achieves maximum efficiency in the operation of the satellite communication
payload in terms of conversion of solar power into radio frequency power.
This is far more efficient than techniques requiring simultaneous amplification
of a multiplicity of FDM carriers. The system produces high receive margins
suitable for stationary and mobile reception indoors and outdoors.

The system carries out audio source coding using MPEG 2.5, Layer 3
which achieves the cited qualities at bit rates of 16, 32, 64 and 128 kbps,
re;pectively, and also includes the capability to perform 8 kbps coding. Image
coding is carried out using the JPEG standard. Error rates over the system are
less than 10" and thus are suitable for high quality digital image and data
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conposition to less than 100 ppb each, preferably |l ess than 50 ppb eagh,
nore preferably |ess than 20 ppb each, even nore preferably | ess than 10

ppb, and WO9B2PBeferably | ess than 5 ppbéach; PCT/USI7/1919 . -
coating a substrate with the photoresi st conposition and heat treating the
20 coated substrate until substantially all of the

- solvent is repoved. .i e- .. . . W Se exposi t he
phot or esi st c%gn’ﬁs %F??ﬁ&a%‘%%% SSTyiceh e T NMFEG 2 Layer $ codibg offert 2
-exposed ar easbertersbie rateobfficiehdy tianthehpvivus IMPEE teLffep2e(Musitidh) 88 an
aqueous al kal j ne, devel oper,. Optionally one may perform.a baking of the
substrate ei t MPEG dnstandands \fop the sams; augio qualitye Farnendi jproadagstsp she
It has been f | .having very low | evel of netal ions .
cont am nati on an%%?@%eg%gg{lgfbgge%% ?%erh a photoresist conposition which is
al r eady contam nated by high |l evel of netal ions by attenpting

to renove the netal ions om t he,, ., photoresist with an ion
exchange resin unl ess: ’1§I‘#ﬂ’f’?%ﬂ@i‘&f?‘??&@’éﬂ?“é%@ﬁﬁnge resinis

washed with DI water angd ' ack: ' .an anmoni um hydr oxi de
solution 30 and DI 1%@@?&2@%&’&?@%@%@%@@%) t he ammoni um sal t

formor the acid form of 32 kbps for monophéniaiusiz, with e FM\@ealitgsi n is then
thoroughly rinsed with a solvent which is conpatible
¢ 64 kbps for stereophonic music, with near FM quality; and

. + 128 kbps for stereophonic music, with near CD quality.

In the preferred implementation of the satellite direct radio broadcast
system, each satellite has the capacity to transmit a total of 3072 kbps per beam
(including the 2 TDM carriers for the processing and transparent payloads,
respectively), which may be any combination of the above audio services. This

corresponds to a capacity per beam of:

+ 192 monophonic voice channels; or
+ 96 monophonic music channels; or
+ 48 stereophonic music channels; or
*24 CDstéreopho’nic music channels; or

+ any combination of the above signal qualities.

The overall satellite direct radio broadcast system delivers the digital
sighals ‘with a bit error rate (BER) of 10 or better, providing the various
service qualities previously defined. For each downlink beam in L band
transmitted by the satellites, the Edge Of Coverage EIRP of the TDM carrier
is 49.5 dBW. This EIRP, together with specific Forward Error Correction,
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PCT/ US96/ 18784 -7-
with the PHbI#REY; st conpostion sol vent;- 13y the phot or esi stPCTARIDEING on i S
t hen m xed and heated with the acid form and/ or amoni um f or m of
t he chel ating i on exchange resin at an el evated tenperature for”
at | east one hour. 5 DETAI LED DESCRIL PTI ON OF THE PREFERRED
EMBODI MENTS  insures a minimum 9 AlBcmedrgin fry 2 d9” BERangiegr dei basckinec ndis  a

styrene/ di vi ny, elad. I on . _exchange . resin, i.s ytilized
in the present}egggétg‘g‘g?&%' cﬁ%‘fa Ry helps com %rfb%‘aﬁ“%ﬁge 14, gpstacles’in the has
pai red i m nodi pahttateedn thetsareliite agdatip seceivet, providimeRill fuality Fedeption pnal

gr oups. . Such ion exchange resins are avallable from Rohm and
Haas Conpany, ‘hegntepded coverageagsdrR | TE[err] | RC 718 (sodiumform, or

Chel ex[err] 20 or Qugl; . s@{ﬂ@ . I ym form
fromBi o Rad Co. Theseg)r%‘glrv%lés l%l S(%I ca #361?@6‘%@? ﬁ& ﬁ;ge &ﬂ%%ccgesc‘i TOT)E%&#F‘})
500, 000 ppb easritenda,owrdbam antehna kocated in an unobstructed posifiba. [Fortcxamplest

conposition is preferab \xed. with the acid formof_the vn o
chel ating ion =iaiel:a k%sﬁ,"ﬁﬂ'@&féaax gredip comumen spRf snfgnros,with indogEr at ure

of 30 to 90[ ergetfansmission for the entire building, or individual reception antennas near a

window. At the 4 dB down contour of the earth coverages, the channels have
an estimated margin of 10 dB relative to the power density needed to deliver a
bit error rate of 10™. At beam center this margin estimate is 14 dB.

The operating margin of the system does not change for the higher bit
rates. Within the 4 dB contour, most radios will view the satellite at elevation
angles of greater than 60°, making interference from structures virtually nil.
In some beams, within the 8 dB contour the elevation angle to the satellite will
be greater than 50°, which may experience occasional interference due to
reflections or blockage from structures. Line of sight reception even at low
elevation angles (10° to 50°) is always possible with small 8 dBi gain antennas
in some beams pointed toward the horizon. '

The direct radio broadcast system includes a baseband processing
payload in the satellite 20. Baseband processing allows improved system
performance for uplink and downlink link budgets, management of broadcast
stations, and control of the downlink signals.

Fig. 3 illustrates satellite signal processing in the preferred satellite
direct radio broadcast system. The coded prime rate uplink carriers are
received at an X-band receiver 40. A polyphase demultiplexer and
demodulator 42 receives the 288 individual FDMA signals in 6 groups of 48,

generates six analog signals on which the data of the 288 signals is divided into
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15 Such a photoresist conposition, prior to treatnent according to

the present invention, typically contains from60 to 1000 ppb
each of ®¢IP&izaédnd i ron ions. During th84process PCTfS91/ip®19r esent
i nvention, these levels are each reduced to as |low as 5 ppb each.

Sui tabl e solvents for such photoresist conpositions, and for novol ak -
resins, may I ncl ude propyl ene glycol nono-al kyl ether, propylene

glycol alkyl 4 gns ﬂ?&é‘&&l s@{]egﬂs & gerf msaﬂ:e%@cfu(fatx%n of the serial data on

et hyl - 3- et hoxypr opl ona m xture
et hyl - 3- et hoxepph streamatse routing sthch aw:hrhoduhydr 44aszieatiecly lronitel indieidaile,

2’ hapt anona. “Rang B SR SerB G 118 I 5ot ioen o ghprecowaliok pigatlher

acetate each carbyRig)/E%) camhdls, Sacidl 'FaxHEY QRAdUIAES cth&RPbnf ¢helh¥e | act ate

(EL). er optlonal |ngred| ents such as colorants, dyes,

anti-striati cfh’%lf!ﬂi Ebaﬂél Travel lagé\mrs tubs uspllﬁuz%sbooaﬁﬁasl on

Pon- oni ¢ soMRT o, Dy d ‘?‘9%‘!‘3“%"9’? i F FR3e Doy fand °

sensitizer arngansmit antennasS48.veThe batellite ﬂl&e intlgdar SStrﬁﬁsIﬁ?éH@O?éﬂéﬁ‘ i s
coated onto a substrate. | es, of dye addi tives that may be
used toget herCORRIFIRG @ £ %P%W°M‘§WF dNsanfl aphamplifier group 52,

42555) . 30 | HRB AFeMpelifs Sieqtiongl Beps iR dgndtokth Bo gty
No. 44045) arr@nhdmmpiinkFHHM/MCPC signals(f6x fetm&rmsﬁﬁﬁ&ﬂl. bahdone to ten
percent wei ght | e\ﬁl ?‘1 bé’j\‘m%gnc%nug r}:ﬁe Cs%ggzlcxg?tdrecexv rs, d?gxtal processors and
output high power amplifiers guarantees a 12 year life for each satellite 20.
Also, there is enough position keeping fuel to maintain each satellite 20 to a

location within + 0.1° of its assigned orbit position for 15 years.

The time division multiplex frames have a duration of 0.138 second, each
marked by a 96 symbol synchronization word. The downlink MCPC/TDM
carrier has a rate of 1.84 million QPSK symbols per second.

The satellites 20 are operated by a ground control segment and managed
according to traffic tequireﬁents by a mission control segment during the
orbit lifetime. The bit rates and consequently the service qualities can be
mixed in any beam to meet the demand for service. The bit-rate/quality
complexion of a service can be easily changed from grourid command and can
vary at different times of the day. In the preferred embodiment, channel
allocation may be changed on an hour-by-hour basis according to a program
schédule established twenty-four hours in advance. Radio receivers, relying on
ensemble information included in the TDM frame and in each prime rate

channel, will automatically select those prime rate channels necessary to
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novol ak. and sensitizer. The dye additives hel p provide increased resol ution
by inhibiting back scattering of light off the substrate.

Ant i - st ri WO WR0&Yent s nay be used at up td5a five percent RETGISO7T/LWYEI., -
based on t he conmbi ned wei ght of novol ak and sensiti zer.

Pl astici zers. which may be used include, 5 for exanple, phosphoric -
acid tri-(beta-chloroethyl)-ester, stearic acid; dicanphor; '

pol ypr opyl ene; gemerated thesisersselqotesin aligital estidie ; praghna | dey bthers digital atrvigee t 0
ten percent - wei ght | evel s, based on the conbi ned wei ght of

novol ak and seREP&RFer. The pl astici zer additives inprove the

coating properties af bidR diagRim Jf 2'bhosdalt! satibie z%pwm&ﬁ%@nb@fus@d in
filmthat is snooth and of uniformthickness to the substrate. 10
Adhesi on pr onptenrectipn Friththe presens davention sl dlustrateddn Figl 4, Twot sautds dreeepoxy-
cycl ohexyl) - et lsat:hoxysil o O | -di g4 | ane- nethyl hacryl.ate;
vinyltrichlor ogliy +vg£ri1él;q¥é .di(,go;iﬁwsgB% %o%ﬁ@%% 4 ﬁo&rﬂmﬂnénaé’%%’et%‘%'%
percent wei ght source 56 providing\iftlage dacewhich rhdycbeC @usired Byl cavedid iser8f (TROvl ak
and sensitizer, Dev&l opn&n&ésg&ed . . enhancers that may be used
i ncl ude, for eRAnPREETsiope that thisy arangement; i aaqrely opxemplary, andnthatothennani c
acid up 10 a 2@rPRfeist atithi28 thay EdGlmitRANPLudB p % BF nliFin@i3t dfa
or other broadcast services, if desired. Moreover, the number of sources could be
greater than two, and both audio and image data could be produced by the same
source in some cases.) The image data may consist of weather maps,
topographical maps, political boundary maps, road maps, nautical or
aeronautical charts, satellite or radar generated images, or the like. Different
types of image data may be sent at different times (e.g., aeronautical charts may
alternate with nautical charts), or the same type of image data may be sent on a

continuously updated basis. For the purposes of the present invention, it is
desirable (although not essential) that successive blocks of image data be sent in
accordance with a predetermined schedule that is known to the users in advance,
so that the users can selectively access desired blocks of image aata ‘without
requiring a two-way communication link with the broadcast station. Thus, for
example, if weather maps 'relating to different geographic areas are transmitted
sequentially at known times, a user in a particular geographic area need merely
wait until the assigned time (obtained from a published schedule or the like) to
obtain the weather map that corresponds to the user’s specific geographic area.

R As will be apparent from Fig. 4, the processing of digital data from the
audio source 54 and from the image source 56 is essentially the same. The audio
and images sources 54 and 56 are first subjected to MPEG or JPEG source coding
in blocks 58 and 60. The source coded image data is then encrypted in block 61,
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novol ak and sensitizer. These enhancers tend to increase the solubility of
t he phot oresi st coating in both the exposed and unexposed areas,
and thus Wo$12863¢ used in applications .ig. when spepcir/o$erdesme! opirent
is the overriding consideration even though sone degree of

contrast may be sacrificed; i.e., while the exposed areas of the

phot oresi st coating will be 20 di ssol ved nore quickly by the

devel oper, theussqieed eAGPHSE Mmethdd whicOcmabs 8 |0 of
phot or esi st coat&%ﬁg fromthe unexposed areas ectyprell $8ing!3étryption ‘ﬁﬁl{e

sol vents may HEORsioasinithe sounse cededraudio datarra sialsodie enorypredy bt this & notp t 0

95% by wei ght h t I t f
Substant s af 1y Hov F ?Zm'f@aﬁﬁﬁ%"%"éa(%ﬁ@”rb % e ol 50986 881 ut | on

on a subst r at enarypte)igital signulslzwlthezﬂﬁamard-erréﬂ-kfofrﬁ@ﬁ@x%édédhﬁtblﬂa& de used

I nclude, for ex | e,, nonyl phenoabc pol (et hyI eneoxy) et hanol ;
oct yl phenoxy oPSiBg 2 Goncatensts goding scheme isamptising atReed Salotioned

wei ght
prepar ed phot or e s? i u%tiﬁ(é)rﬁamgan Ee laﬁ%% apd rate, 143, Vaterbi; ?”6’9‘%‘%’1
convent i onal retingd used in the photoresi st art, including dipping,
spraying, whirling and s oat,j ng V\hen spin coating, for
exanpl e, the resi st[?s§oqflﬂ"f:16 tt% ﬁjcaéwdscheme co g’b“tﬂﬁ ththelgvebit to t he
percent age of (pRirl fh¢e SHIEWRA OVel #hE !
peeentage oF e ove syAem! CCRirnét 6dib@hbiPuel vld'Bit rate

needed for transmission by a factor of 2 x 255/223. Thus, the prime rate is

increased to 37.78 kilobits per second after error coding.
Depending on the program channel rate, the symbols of the coded
program channels are split among a set of coded prime rate transmit channels.

For example, a 128 kbps channel is split into eight prime rate channels as
follows:

Symbol 1 into physical channel 1
Symbol 2 into physical channel 2
Symbot 3 into physical channel 3
Symbol 4 into physical channel 4
Symbol 5 into physical channel 5
Symbol 6 into physical channel 6
Symbol 7 into physical channel 7
Symbol 8 into physical channel 8
Symbol 9 into physical channel 1

etc.

A control word is inserted into each coded prime rate channel to
identify the program channel to which it belongs and to carry instructions

that allow the receiver to recombine the coded prime rate channels to
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-9- ‘ ' desired thickness, given the type of spinni ng equipnent
utiili zed and the anmpbunt of tine al | owed for the spi nni

process. VOPPAPL substrates include si I'il-{:on, al um num ’US97’19 % -
polyneric resins, silicon dioxide, doped silicon dioxide, silicon nitride,
tantal um copper, pol ysilicon, ceramcs, alum num copper

m xtures; gallium arsenide and other such Goup 5 [11/V conpounds.
The phot or esi séconsfruttidie ceaaﬂgﬁ%damhm&meﬁﬁrekaﬁ abf &g ss) Bit @ontrol
particularly suitabl e for application to ther 'y grown
silicon/silicevordiiexi de- coated wafers, such as are utilized in

the production of mcroprocessors and other mniaturized integrated
circuit conponents. An al um num al um num oxi de wafer can al so be used. The
10 substrate nefBitsso chadicdtion various pol yneric resins, ‘especially
transparent polyners such as pol yesters. The substrate nmay have
an adhesi on pronoted 2 ayer of Quasntity @f/Related Ensembles
(00 = no relation, four related ensembles maximum)
2 Ensemble Identification Number :
{00=Ensemble #1, 11=Ensemble 4)
4 Ensemble Type
: (0000=Audio, 0001 =Video, 0010=Data, other types or
reserved)
. 3 Quantity Of 16 kbps Prime Rate Channels In Ensemble
{000=1 channel, 001=2 channels, ..., 111=8 channels)
3 "Prime Rate Channel Identification Number
(000=channel i, ...,
1i1=channel 8)
3 Quantity Of Sub-Ensembles
(000=1, ..., 111=8)
3 Quantity Of 16 kbps Prime Rate Channels In Sub-
Ensemble -
- (000=1, ..., 111=8)
2 Sub-Ensemble Identification Number
_ (000 =Ensemble #1, ..., 111=Ensemble 8)
3 Ensemble/Sub-Ensemble Blocking
(000=no blocking, 001=type 1 blocking, ...,
111=type 7 blocking)
11 Reserved
40 CRC.

The control word entry for the Quantity of Related Ensembles allows 2
 relationship to be created between various groups of ensembles. For example,
a broadcaster may wish to provide related audio, video and data services, such
as electronic newspaper with audio text, and additional information. The
Ensemble Identification Number identifies the ensemble number of which the

channel is a part. The Quantity Of 16 kbps Prime Rate Channels In Ensemble
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conposi tion, such as one containi ng hexa-al kyl disilazane.

The photoresist conposition solution is then coated onto the substrate and
t he WO 98/2068ubstrate is treated at-#tenperature fromPLOJEsraMLL 0.
110[err]C, for from 30 seconds to 180 15 seconds on a hot plate or
for from15 to 90 mnutes in a convection oven. This tenperature
treatment is selected in order, to reduce the concentration of residual

sol vents i n definesithe mumbiesof prisrg wmte ghannglsdnthe sngsmbleat The QuastigaOf -

degradati on gl]:l tEI?Ee ble .and usoﬁ%gé qgi k%&s%mﬁé‘ @‘?Qe{?ﬁgnnegn?ndﬁﬂ-r es to

mi ni mi ze the concentration o nts an
t enper at ur e Ehsshbie defines £®ﬂdﬁcﬁsh€b witthiih 20 ensémbie) sich yis,dhla CD ghslityol vent s

have 20 evapor hin coating phot oresi st _conposi ti on,
on the or der STETEORRFERP @p aﬂg“f prime mte 4ﬂ”€1§rff8§§ I-ﬁ‘fél%ﬁfﬁ% 8§“rrp
Ssubstrate. Fﬁﬂn (Was=Yak & g&w fr

85[err]Cto S%Fer r?%,&[t t??;etg?rrent slgd}c;eaon nt |1 tlhéAﬁ?@at e o#y’change
of sol vent r ermicaiay be associated v_biehmduplee«!meisrgnajs ﬁonsngtmﬁcetsaeﬁch vbiive
tenperature andtlrre i on depepds.on . th . I esi
properties dSSPAR 9"?@ E%%g"ag&s%&éa"%‘qﬁé lécffhpﬁmegé o&éﬁﬂi‘ %5
commer ci al | yjesiH-RHseqflé idifinkd TRE - nuﬂasercsﬁrprme $4te SéHaRhéls GaN thd18ib-be
exposed to actinic radiation, e.g., ultraviolet radiation, at a

wavel engt h otnfemble. 30(7h¢mst1b-En§thh1 Id@m&iyztxon Number idenitifiesr the sabrm i on

beam or laser _ra d,pattern, produced by use of
sui t abl e nmasR8® "ﬂ’éggf%é“‘ tggtch%r?ﬁ?z 5 | ates, etc. The
photoresist is th¥he Brst:nbl/Sib-Enfinesle Qﬂodl@ngibttﬁalloﬁmﬁpét&ﬁvs Bhﬁhﬁlgbakl ng

or 30 heat treatnent either before or after deyel opnent.
heating t enp&f abrpad ormafton.  For instangs, o pemoe| eounfres; snay, preh J;FC mor e

preferably foamd0fleahr hicohdl. RAMi&Y Plouceli¥or BRAORSYYn BE preset with a

code, or a code ¢an otherwise be loaded, so that the radio would respond to the

blocking signal and block the specific information. The blocking function can
also be used to restrict the dissemination of sensitive information (such as
military or governmental information), or to restrict revenue-bearing
broadcast services to certain users.

Each prime rate channel is organized into frames having at ‘least a
channel preamble to provide a timing reference between the broadcast station
and ‘the satellite. The preamble may include a unique word to identify the
start of the block coding for each frame. The preamble may also include a
block of timing bits containing 48 two-bit symbols. When the broadcast
station and the satellite are synchrorﬁzed, the block contains 47 symbols. If,
due to differences in oscillators in the satellite and broadcast station, the
broadcast station lags behind or moves ahead by one symbol, the block of
timing symbols is shortened or léngthened accordingly. All channels may use

the same preamble. When a source has been split among multiple prime rate
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AVENDED SHEET

10- conducted for from30 seconds to 2 mnutes, nore
preferabW?W@ﬁQIGO seconds to 90 -19- seconds on a mmwms@mr -30 to
45 m nutes by convection oven. The exposed

phot or esi st-.coated substrates are devel oped to renove the inage- ) )
wi se exposed areas, normal I % %)/D i mrersion in an_ al kaline develo

sol ution or bshaane , th il zelaseshelanngls sheuld bernincident | Pfelgis

preferably a [ tation.
The substrat g‘g‘s are ar o&celg&?gal#lg’%ﬁﬁog E’%ﬁ& %ﬂe aléat%rbma?g# {?Ms
subst anti al | yAdﬂitxoméf thiecoptrol woed iand pcmnblagod!mmsts shc)tmﬁdnfttedrpﬁzhe

exposed areas.
P channel rate to 38 kilobits per second.

Each coded program source is divided into individual prime rate
channels. As an example, the audio source 54 may comprise four prime rate
channels, which represents an FM quality stereo signal. Alternatively, audio
source 54 may comprise six prime rate channels, which can be used as a “near
CD” quality stereo signal, or an FM quality stereo signal linked to a 32 bit
data channel (e.g., for transmitting a signal for display on a radio receiver
liquid crystal display (LCD)). As a further alternative, the six prime rate
channels can be used as a 96 kbps broadcast data channel. The image source
may comprise only one 16 kbps channel or several channels. Images may be
transmitted in a format allowing 12 million pixels for a high resolution map.
This image can be passed to any receiver within about 20 minutes. The time
required would be halved every time the number of prime rate channels is
doubled. JPEG image coding can be used for such images.

With continued reference to Fig. 4, the prime rate channels are
distributed by channel distribution blocks 64 and 68 to QPSK modulation
blocks 70 and 72, respectively. Within each QPSK modulation block 70 and
72, a separate QPSK modulator (not shown) modulates each prime rate
channel to an intermediate frequency. An upconverter 74 moves the separate
prime rate channels to the FDMA uplink band, and the upconverted channels
are transmitted through amplifier 76 and antenna 78. Broadcast uplink
stations use VSAT signals for transmission of elementary (16 kbps) channels,
using small antennas (2 to 3 meters in diameter).

The prime rate uplink channels are transmitted to the satellite 20 on

individual Frequency Division Multiple Access (FDMA) carriers. Up to 288
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Devel opers may include aqueous sol utions of ammoni um or akali netal

hydr oxi des. One preferred hydroxide is tetranethyl ammoni um
hydr oxi dav@98#dds1 After renoval 10 .200f the coated wafgeguisFAanbhe - -
devel opi ng sol ution, one may conduct an optional post-

devel opnent heat treatnent or bake to increase the coating' s adhesion and
chem cal resi stance to etchi ng sol utions and ot her substances.

The post - devg g AR Ge carriprs can be LaREh{RA!CH SOMRE' RPid BE SRVEN DK N

of the coatin substrate Dol ow T e coatl ng ning point.
In industri aluphphlbaaail Emall peoadcastérs’ earth memﬂnaalsmmimﬂuumhcﬁ4 lﬁeter

mcrocircuitr nits on siljgon/{silicon dj i de-t subsgt.rat es,
~devel oped suff tF’é?’”‘mac %- ganc{ ABfFpas ?‘i“t% e%aﬁ'ﬂfkéﬁ”e‘an “‘s‘
hydr of | uori ¢ eamisphi 2128 &il6bit per s&baa ipPograt \Ghaner @6:%?3&2% 8 of the prime

conposi tions of the present invention are resistant I d- basé etching
sol uti ons angate channels) to ghevatglite 20cfsomya sise ondbslqonnmrommamxb@s ed

Fol | owi g sp R SRRV, HEoBhs Lighbgls can B compreted i thasmog o

et hods earth temﬁnm eituleased PSTNUtertesttial Jinke ke bystams Rk ddbquate esent

I nvention. These_ exanples are not. i ntended, however, to |imt or
restrict the upligheapacityfor pyRrz connwYiin ity worldsovarage to have its owngatsllitel not be
construed as 0l <5 parameters or val ues which nust be
utilized exclrgm ver% I n %]g{a&h?o practice the present invention. 25

Exanple 1 t A block dxagramaﬂ'(brgrcffrrhe aferAstiinalst22 JfffGg. /1 & mbeidad img i on
exchange res&pg

beadﬁ]e user terminal 22 receives the L band signal from the satellite 20,

demodulates and extracts from the TDM stream the useful audio or image
signal, and reproduces the desired audio or image information. The user
terminal may be equipped with 2 small compact patch antenna 80 having
about 4 to 6 dBi gain, which will require virtually no pointing. The user
terminal 22 will tune automatically to selected channels. An alternative higher
end user terminal may be equipped with an antenna that achieves 10 to 12 dBi
of gain. Since such an antenna would be quite directional, it is pointed to
achieve best reception. One version of this antenna may be an array of
patches. The array may be embedded conformally into the surface of the user
terminal case, attached as a lid, or be completely detachable and connected to
the user terminal by a thin coax cable a few meters long. Another version of
the antenna could be a helix operating in either a broadside or end-fire mode.

Pointing is done by rotating the antenna in elevation and azimuth. A
detichable antenna can be mounted on a small tripod on the ground or
mounted to a window frame and pointed to achieve best reception. A 10 dBi
antenna has a beam width of approximately 65° and consequently will be easy

to point at the satellite 20 for achieving optimum reception. The directivity of
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! fl ask and dei oni zed water was added, so that all of the
esin beads were under water. The flask was seal ed and al | owed
to stand for half an hour to swell 30 the resin beads, The water was
t hen decanyeds2esdi ti onal dei oni zed wat ep, Was t hen PCT/HSIAG910 0.
cover the resin beads, and the flask was Lhaken sl ow y. The water was again
decanted. The rinsing with deionized water and decanting steps were -

repeat ed t hree nore tines. The resulti ng slurry of ion exchange

resin was poured |nto a a di anet er. equi pped
with a porous s Antenns ﬁéf@m&e ¢ FESPHORAIN Z??Bgﬁﬁ‘f re retlections
settle to the { StRedR e LB GAL S I ter
for 25 5 nhgltrln nutees eTheeres#%?s\rlg% 6{8 F%eg H\%}é%#ﬂﬁeg%&&ﬁ?ﬁ%

bot t om wide beamwidth imhge dirdedsiorgbiat nasowdathe otharr(ile.; hdabbeanmoisune

was calculated a
another aptematlve. Yet an alternate antenna is a helical antenna for outdoor

reception and most indoor reception. In certain environments (mask, concrete
or metal buildings), indoor reception may require connection to an external
antenna. For i'eception by mobile user terminals, antennas with as little as 4
dBi of gain may be mounted on the vehicle, A single antenna of this type
operates very well in an open location at high elevation angles, devoid of
severe multipath reflectors. However, in an area having multipath reflections,
s\'ich as downtown cities, where elevations are less than 60°, measures may
occasionally have to be taken to mitigate the multipath interference. One such
.measure is to use two or three of the 4 dBi gain antennas in a spatial diversity
array mounted at various locations on the vehicle. These can be dynamically
added to achieve directivity or combined so as to pick the maximum signal -
arrival at a given instant. Another alternative is to install a steerable
directional antenna with 10 dBi of gain and cause it track the satellite 20. This
latter idea is expensive but may be preferable to obtain maximum benefit from
the high performance quality offered by the system. As satellite mobile
systems come into worldwide use in the next decade, electronically steerable
array antennas are expected to drop in price and become generally affordable.
A time division multiplexed, multiple channel per carrier technique is
used for downlink transmission to the user terminal 22. Each of the prime
rate (16.519 kilobits per second) channels occupies its own time slot in the time
division. stream. These prime rate channels are combined to carry program
channels ranging from 16 to 128 kilobits per second. Use of digital techniques

allows for ‘ancillary services to the radio including low rate video, paging,

i



10 percent sulfuric acid solution was passed through the resin bed at. a
rate of 32 mimn. 6 bed volunes of the acid solution were passed
t hr ough m@esrmesn bed. Sufficient anmounp. of delPEATCSSH1IMR er "was
t hen passed through the resin bed at the same flowrate, to 10 renove
the acid. The pH of the effluent water was neasured to assure that it

mat ched the pH of 6 for fresh deionized water. An amoni um

hydr oxi de s edailing)fak 536 o fli@display screens, o erQhHlT&ﬁ uW@ﬁaée@e'Th‘?ﬁaa%gq jjhr ough
the columm at_ the sane rate, followed by wat er B

vol unes) t oinfermetion W@B}'abﬁmimﬁhm@e anidéo digitak sigdmd chitﬁxhels nt wat er

was neasured to t.hat . ed [ fresh dei.oni,zed
water. 2 bed 15 ﬁﬁa‘y{l?ﬂ ol une mmz el(’:?r%)n? 5‘?@%@%@ mgd

t hrough t heis eflenob ehe tbeamemwageat eAs shown in Fig. sf Cﬁhqus@ﬂl tedmthaPed vol umes
of PGVEA to re e the acetagne gsrams of phot or esi st
cont ai ni ng 1@3”%%9 ‘élgltéb’éﬁ"aﬁﬁéﬁ&%’z@f §%an6fantmn Sﬁa% GP receiver 84,pnded Wit h

nours . shtehald i, Ziyibn, AR SHERRRIR FRle BOSRER.Srihin s Rl " °

filter. The bi’dibﬁicﬁt&&ceiwtcﬂﬁ, aa bl nla@sé a?n;ﬂﬂxer 90 bookt3\whe @h‘l@lht@fmgﬁl andi ons as
foll ows: sodium - jron, -

Exanple 2 the b°°3ted 3181131 1s reczwdd}Yam R@fffmﬁ)md andQPSK| demmlvdawr Qe at i ng
h d
:jglnoﬁi(gegn\?va%ther \Xgupgg eedﬁgoﬁ?ﬁ alafld C()?P% %%&%dhﬁt%eadg CE’% e&e&% an

e resin
under wat er firsthemhd aﬁ%sioasdaealtmemd%alv&lﬁmdretmﬁ el abidiio painhe &atehour to

swel | the resin beads. The, wat s decant ed, deioni zed wat er
was added t Shanrsels andoto ggpqprﬂ time division gemt\;\ﬁlplexer 96 which recovers the

prime rate channels carrying image data. Forward error correction (FEC)

decoding is also carried out in the blocks 94 and 96. The output of the block

94 is a baseband digital signal carrying audio information, and the output of
the block 96 is a baseband digital signal carrying image data.

The instructions needed for the receiver 22 to control recombination of
the coded prime channels into the coded program channels are contained in
the control words embedded in each coded prime rate channel and in the TDM
frames. The recombined coded program channels thus recovered are decoded
and deinterleaved to recover the original baseband prime rate bit stream that
entered the system at the broadcaster's earth terminal. In the case of audio
data, the recovered bit streams are converted back to an analog audio signal by
an audio decoder 98 and a digital-to-analog converter 100. The analog signal is
boosted by an amplifier 102 and is reproduced by a loudspeaker that forms a
part of the user interface 88. The receiver can reproduce various audio
qualities ranging from AM monaural to CD stereo depending on the program

channel bit rate.
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beads and the flask was shaken slowy. The water was again decanted. The
rinsing with dei oni zed water and decanting steps _were repeated
three noMOP¥23L The resulting -23. slurry of chel af¢HYS$689%8xchange
resin was poured into a glass colum having a porous 30 di sk and_a
stopcock. The resin was allowed to settle to the bottomand the col um was
- 12 - back flushed with deionized water for 25 mnutes. The

resin was again gj tigiede 100 isaks d8ta, the recoverediiit tdEanROL L0
The bed | ength was neasur ed a%d the bed vol une was cal cul atngértgl% t%é‘o m. A

10 percent displegiable fanet bjpopwdmege deerdsnd@ed Iithenimage slath wab encrypted bed at
paseed downdt Hit SERedenl seabd 26] 3Rt yblERly B bzt eFLhe IREE B o
dei oni zed wadqmiredetd pdyeforrths dnmge dlata, (decaipiont Sfethledmage R€Eadied out in
the sane flow rate to renove the acid. The pH of the effluent water was
measur ed t oblock 108. The decrypted data is then provided to the system controller 86.
Decryption is performed by adding a random bit pattern to the received
broadcast channel frame. The pattern is generated by a pattern generator that
is seeded by a key code. The key code can be sent over the system or can be
provided by a smart card or debit card. The key code is different for each user.
The system controller 86 has a number of functions. These include
monitoring and controlling the operation of the digital broadcast receiver 82,
receiving position information from the GPS receiver 84 (for a purpose to be
described shortly), controlling the display, printing and storage of received
image data, administering decryption keys, and processing user inputs and
outputs through the intermediary of the user interface 88. The principal -
components of the system controller 86 include 2 microprocessor 110 having
suitable amounts of random access memory (RAM) 112 and read-only memory
(ROM) 114, a real-time clock 116 and a display controller 118. The display
controller 118 controls the formatting of image data (e.g., map data) to an
LCD display 120 which forms part of the user interface 88. The user interface
88 also includes a keypad 122, a printer/plotter 124, a card reader 126 and disk
drive 128. ‘The keypad 122 is used for selecting broadcast programs,
controlling sound levels, making menu selections, and similar functions. The
‘printer/plotter 124 allows the user to receive a hard copy output of any
received image data (such as an updated weather map or nautical chart), in
addition to viewing the image on the LCD display 120. The card reader 126 is

used in,connection with a magnetically encoded debit card or smart card to

allow the user to obtain access to encrypted image data, as will be described in
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assure that it matched the pH of 6 for fresh deionized water. 2 bed vl unes

of electronic grade acetone was passed down through the resin
bed to revmesnosater, followed by 2 10 .34. bed vol unes ofecRP@gefdm remve
acetone. The chel ated i on exchange resi n/ PGVEA slurry was
transfered to a netal ion free bottle. 200 grans of

phot oresi st containing 180 ppb of sodiumand | ess than 236 ppb of

iron was pla [ r nd a
{her monet or - oreldbcll BEW. FRRIY] 6f sk aivelids MBts Watd of pRlaralS o MY 2.

form was addeaded intorths ﬂyéamecbrftmile? 865and also aﬂows Secaiveﬁii:[nﬁ% ¢ Hitavotha
r

t The d t,o 40 filt d t h 0.2
err]m (i or SHRTEISF et e iog, 6 BHBEBRo-OEt POPRBI BTG oAk v of

I
Exanpl €3 20 22 maY be, for Srghito AR oL S AR ARG 39 0 RIRE igpee

phot or esi st dgmtéaah pq{g:n]g&cpp'bd m real time b}' the &gdnwmaduisﬁﬁ&xpmm:thr on was

treated. The phot or esi opt ai, ned had a nmetal ions
as foll ows: gg ,"“ 1ng %{% P F@ PR rﬂwem xskette T?us is useful in allowing

Conparative Ex@fR em4 £%0 be updated b um&ﬁﬁtﬂgamw}he“'}g & okt folifffed’ 18
chelating ion exc ange resin beads in a conical
flask and demﬁqr!zleﬁonamihouhsqadﬂ@githttham@ to hn‘trhimnxtedx n beads
It will be understood that some or all of the components of Fig. 5 may
be intorporated into a single case that is designed for either fixed-site or
mobile use, In the latter situation, power may be provided by batteries, solar
cells or a generator driven by a spring motor or hand crank. If the user

terminal 22 is carried by vehicle such as a boat, aircraft or automobile, power

may be provided by the vehicle’s power supply. As an alternative to housing
all of the components of the user terminal 22 in a single case, the user terminal -
22 may be ‘made up' of a system or network of separate components
interconnected by suitable cables. '

Figs. 6 through 8 illustrate three different ways in which map data or
other types of image data can be transmitted on the downlink TDM channels
30 of Fig. 1. In Fig. 6, the image data is transmitted in the “dead time”
between audio programs, and preamble or identification codes are used to
distinguish audio data from image data. As an example, audio programs may
be transmitted during daylight hours on a given TDM downlink channel (or
set of TDM downlink channels), but the same channel (or channels) may carry
image data during late evening or early morning hours when there is less
demand for audio programs. In Fig. 7, the audio programs and image data
occupy different TDM downlink channels and can therefore be transmitted

continuously. This option would be desired in cases where the image data
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were under water. The flask was sealed and allowed to stand for half an
hour to swel |l the resin beads. The water was decanted, deionized
wat er ad¥QI98206¢bver the resin beads .,5. and the fIRSKU$A98Raken
slowy. The water was again decanted. The rinsing with 30 dei oni zed
wat er and decanting steps were repeated three nore times. A 10 percent

sul furic acid solution (300 g) was added and stirred for 30 m nutes by
magnetic stir

D13 - donsists of weaah?r maps, )f(otru$xamvs:ae, su}cle galcehdm[a must Fe avglg}]able on an

sol uti on wasardandahedlocKbasis and inmgst\idet dipdated very frequeatlpr Figds Imﬂmxlacl d
nd ot 111 ed YoRiead i thek SParRte T TanRenate DisdJBr EheSnn PrEREE
i mos. The  r ey bt in this eXinible GO S B il 8E e
acetone to remey em\theemagé chimned dndareaiparated fnoarrmnh atber by @reamble or
T e G aestion 208, "fitie (62 kstnple) Mordiladr Ry Hritisnte t5tica
charts during a first period of time, and aeronautical charts during a second
period of time. By tuning to the image channel at the appropriate time (which
may be listed in a published schedule), or by programming the user terminal
22 to automatically detect a specific code, the user may select the desired image
data for display, printing and/or storage.
Figs. 9 and 10 illustrate two possible versions of 2 magnetxcally-encoded
"debit card or smart card which may be used in connection with the user
terminal 22 of Fig. 5. In Fig. 9, the debit card 130 contains a magnetic strip
132 which is encoded with a prepaid monetary amount that can be used to-
purchase maps or other types of images. The magnetic strip 132 also contains
a decryption key that is used by the system controller 86 of Fig. 5 to control
the decryption of image data that is transmitted by a broadcast station in
encrypted form. When the prepaid amount on the debit card 130 is used up,
the decryption key is no longer provided to the system controller 86 and the
user must obtain a new debit card from the supplier of the image data.
Fig. 10 illustrates a modified debit card 130’ which contains a magnetic
strip 132’ similar to that shown in Fig. 9. In the case of Fig. 10, however, the
magnetic strip 132’ is encoded not only with a prepaid amount and a
dec;'yption key, but also with information (such as image codes, program
channels and/or broadcast schedules) that allows the radio receiver 22 to

automatically select images that have been requested in advance by the user.

For example, if the user has a subscription agreement with a map vendor
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nmetal ion free bottle. 200 grans of photoresi st,

contai ning 156 ppb of sodium and 220 ppb of iron was placed in a
met'al iorwbmeredlask equiped with a stijgrer and a ther nomgicefgsedish120. gr ans
of 10 chel ating ion exchange resin (acid forn) was added. It was
stirred for 7 hours at room t enperature. The m xture was- -

filtered through a 0.2 [errJm (mcroneter) filter. The

Dot orest St ke Whith e bl UpRheed mblf only 060 setbltba Geoesfibyt 8L, O B

172 ppb ¥ 5 15
The phot or eshs hmgmodest amh bfdadﬁsemahqﬂxﬁesZWvbh%amadhed'aem &cawbemrfst hyl

di si | azane (HI\/D; glf ni:on wafer to 1.29 [err]m (mjcrometer)
t hi ckness, tically Fedeive o ¥% biagse imaps Hithpyg agyractiopdhy the ssttonBdy on an

Svgerr] 810Qohtﬂa§thh@Qfebﬁ ate 133- g Fn@{)grx‘%ﬁﬁfres the user to th’:nﬂirﬁﬁ&s?g Vas

al so coated to 1.29 [err]mthickness e sane procedure e exposure
matri x was pmage asdes; program athadnelsf onshrngiastOdedNés NhtcOdherradiol - | i ne

st epper and a 20 err esolution reticle. The exposed wafers
wer gppost exX %Wé%%g‘%%deﬂzﬁ or to ma”““@lﬁf’ér@]féef‘ﬁflrggl’é%ﬁ‘ﬁds on
the 1-1ine hghnfdlakfhe i vVﬁJrPi &s‘ﬂ%ﬁ%ﬁ/ﬁ?ﬁ W%ﬁnﬂﬁi‘f@éﬂo}md

using AZ[err] 300 MF devel oper (2.38 evel oped wafers were

exani ned Fig. hlslsmgﬂawl-dlfﬁmhﬁahsqmﬁéﬁﬁesﬁmrbmmgeabseci opmramasr oscope
(SEM. A nom nal

( ,0 Pri r ed at the
best focus. dpﬁ’&? g’gpﬁdusefe%ﬁf‘m# & Eigu 5d€Bf?1 H‘E 323‘% image g E”u% Sher e
measur ed anq‘e@d‘ fedh "WWilDIRd @iderstood that, due to the TDM format of the dowHl{dk ence

Treated sanple

channels, the receiver 22 is capable of receiving and reproducing audio and
image data simultaneously. Thus, except in cases where the selected audio
program and the desired image data alternate on the same TDM downlink
changel (as illustrated in Fig. 6), the user is not required to stop listening to an
audio program in order to receive 2 map or other type of image. As a result, a
user who wishes to obtain a weather map, for example, can do so.while
continuing to listen to weather forecasts over an audio program channel.

With specific reference now to the logic sequence shown in Fig. 11, the
first step in the program is a power-up and initialization step that is carried
out in block 134. After this step, the program proceeds to block 136, where
the receiver 22 decodes and plays an audio program which has been selected by
the user. In block 138, the program checks to determine whether image data
has been requested by the user. Typically, the user will make such a request by
using the keypad 122 of Fig. 5 to choose a menu selection displayed by the
LCD display 120. If no image data has been requested, the program returns to
block 136 and continues to play the selected audio program. However, if
image data has been requested, the program proceeds to decision block 140 and

checks to determine whether the user is authorized to receive the requested
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Phot ospeed ~ 165 mJ/cnferr] 175 m/cnferr]

Resol ut i 0. 4mm 0. 35mMm De fOGUS . .
70, 2/ -0 ANOEL 5 T 27- 14 - PeRy Ryt

1. A nmet hod for producing a photoresist conposition having a very | ow-
| evel of . metal ions 5 a) 1) washing a

chel ating ion exchange resin process w th deionized water
fol | oned by imaghidatp. withis deterimpiaativpn awillctypizally |imiudwa$he¢igoﬁglm prephidh
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user into the card reader 126) and a check of the user’s decryption key to be

~ sure that it is valid. If either of these checks fails, a user message is displayed
on the LCD display 120 in block 142 to inform the user that proper
authorization does not exist.

Assuming that the receiver is found to be properly authorized in
decision block 140, the program proceeds to block 144 and begins to monitor
the TDM carrier and channel on which the desired image data will appear.
Such monitoring may be carried out automatically by the system controller 86
of Fig. 5, using the image codes and broadcast schedules input from the debit
card 130°, Alternatively, the user may monitor the image channel manually by
observing the channel output on the LCD display 120, and then initiating a
data storage or printing operation when the desired image appears. In decision
block 146, a check is made (either automatically or manually) to determine -
whether the desired image has appeared. If not, monitoring continues in block
144 until the image is received. After the image is detected, the program
proceeds to block 148 and performs any necessary decryption of the image data
using the decryption key on the user’s debit card 130 or 130°. Once the image
is decrypted, the program proceeds to block 150 and performs any necessary
conversion of the general image data received by the user terminal 22 to
produce location-specific image data tailored to the needs of the user. This is
done by the system controller 86 of Fig. 5 using the geographic position of the
user as determined by the GPS receiver 84. The conversion step may be
carried out in a variety of ways and may involve partitioning or sectioning of
the image, selection of one of several possible images, merging of the image
with other image or non-image data, or any other processing, modification or

reformatting of the image. Thus, for example, if the image data consists of 2
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the ion exchange resin to |l ess than 100 ppb; or : . . 2)
washing a chelating ion exchange resin with deionized water, followed 10
by washi o ss/dobs1a mi neral acid sol uti ongg Washi ng agai n w POTESIHPWed

wat er, followed by washing with an amoni um hydr oxi de sol uti on and

thereby converting the chelating ion exchange resin to an anmoni um ‘salt,
foll owed by washing with deionized water, and thereby reducing the IeveI

of sodium an@eampok%p%ggipﬁl&@mﬁko%ﬁ a%a&%%%}ak RiclagSS thd vJePsQo pb 15
each; renvvi ng ter fro e ion exc ange resin of

1) or 2), fo#tlﬂbvmafqy‘yled in block 150 may mvolve restrictinghthegimagehtcaa shmller esi st
sol vent which is vmth e sol

t he phot or esPEEENGS 35%91 ng"f 8 fffé a’“s of the user’s GPS-deterynined i i g

a phot or esi spoﬁawomtdrmmli,rbrtmeam k! méﬁidm%ntdﬁ £eSGicRdd tHage?
i on exchange resin or the acid formof the chelated ion exchange resin and

heating in tHe psffepesition 699“!;91@? (3-8 lattude and dongitude} diredtionnend by
Elml tcre(r)lrrg? er) sgee?it(eor mob e, W sg,oam; f}gé i rrﬂgtwr(x) 5m;y be" c?ve““;l({ ]on}o the

| evel of sodimsgeby thé sttexﬁnamtfblleh@smwroﬁsmtreeam GHS fifofMatidiRs than
100 ppb each, 2 The nmethod of claiml1l wherein said ion
exchange r esiheimangesiiadhich F%ﬁé@eﬁh’émage conversion; gy e cardded puhwilbn | evel

to less thanyp Q'eaQﬁB' gﬁﬁlpent to those of ordinary skill in the art, since the principles

involved are similar to those used in providing GPS receivers with moving

map displays. As an example of another type of image conversion, two or
more different maps (such as a land map and a nautical chart) may be merged
to form a composite map, using the GPS position data for alignment purposes
and/or to prod;lce an overlayof the user’s position coordinates or the like on
the composite map. |
Once the desired image conversion is carried out in block 150, the
program proceeds to block 152 and either displays the image on the LCD
display 120, prints out the image in hard copy form using the printer/plotter
124, or both, in accordance with input commands provided by the user. The
image may also be stored for later viewing on a magnetic diskette using the '
disk drive 128, and a moving map display may be generated if the user
terminal 22 is a mobile terminal. In block 154, payment for the received image
is deducted from the user’s debit card 130 or 130°. If a sufficient balance
" remains on the user’s debit card, the process of Fig. 11 may be repeated in
order to obtain a different image. If the user’s debit card balance has reached
zero, or an amount which is insufficient to allow another image to be
downloaded, the user can purchase another debit card or restore an adequate -

balance to the existing card at a bank or other institution.
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3. The nmethod of claim1 wherein said devel oper conprises an aqueous
al kal i ne 30 devel oper.

- 15 - WO9820631 4, The nmethod ofzecl @aim 1 further coBfFVSATAPIPhe 5t ep
of baking the coated substrate i mrei dately before or after the
renovi ng st-ep. . 5. The nethod of claim1 wherein the sodium
and iron ion level of the photoresist is 5 reduced to | ess than 50

ppb each. Fig. 12 is an enlarged front view of one of the user terminals 22,
illustrating one type of image that may be provided to a user on the LCD
display 120. A map 156 covering a wide geographic area is downloaded in
digital form to the user terminal 22 via the satellite 20, and software within
the user terminal restricts the image 156 to a smaller portion 158 in which the
user is known to be located (based on position data from the GPS receiver 84),
The user’s position is marked by a cross 160, and the user’s course (detefmined
from successive GPS position measurements) is marked by a dashed line. If
desired, the user’s latitude, longitude, speed and direction may also be shown
on the LCD display 120.

It will be understood that the GPS receiver 84 shown in Fig. 5 is only
one type of geolocation receiver that can be use in connection with the present
invention. Other types of geolocation receivers, such as LORAN receivers,
can also be used. To improve the accuracy of the geolocation receiver, an
altimeter may be provided in the user terminal to correct for the user’s
elevation. In some applications, it may also be possible to track the position of
the user with a device other than a geolocation receiver, such as an inertial
navigation unit,

Although the present invention has been described with reference to a
preferred embodiment thereof, it will be understood that the invention is not
limited to the details thereof. Various substitutions and modifications have
been suggested in the foregoing description, and others will occur to those of
ordinary skill in the art. All such substitutions and modifications are intended
to be embraced within the scope of the invention as defined in the appended

claims.
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6. The nethod of claim1 wherein said ion exchange resin is washed, to

reduce the total sodiumand iron ion |level to | ess than 20 ppb
each. W 9820631 7- The nethod of clgm 1 wherein sai dpohosor®siost -
produced has a sodi um and iron ion | evel of |ess than-50 ppb
each. _ 8. The method of claim!| wherein t e ho or esi st
sol vent and the sol vent used for washi ng said

are identi Calyhal®s Claimedis: 9 The nmethod of claim38

solvent is s’e‘l"e_ct'é%_f_r‘(Tm‘t he group consisting

gl ycol methyl ether acetate et hyl - 3- et hoxypr opi onate and et hyI Iactate

10. A nethpd fo rod conduct qQ evi ce by producjng a
phot o-i mage ?R‘f‘ g‘°%ﬁ5’8§tsi’&“t‘é g PPéﬁsgrgCDmPnsmg'

a) 1) washing @bﬁhﬂkﬁt k@ﬁoh%r %ﬂ%ﬁ% rg%ﬁéﬂl B GfoReti h;seieleqw £¢€d

wat er y washi ng “wi m neral” acid

sol uti on, \A@ﬁhﬂ'ﬂ@ﬂ&{f&ﬂ@ﬁ\lﬂﬁﬁd at dlfferent geographxc positions; de| oni zed water, and
t her eby redu0|ng

the i on exchange ¥ 5‘3%5\#‘31# {é’§ r{aﬁ%‘ﬁ‘gf dﬁﬁl r O?S?tar}?m“ said broadcast station

to said plurality of users; and

a receiver terminal provided for each of said users, said receiver
terminal comprising 2 broadcast receiver for receiving said general data from
said relay satellite, a position determination unit for determining the
geographic position of the user, and a processor for converting said general
data to location-specific data based on the geographic position of said user as

determined by said position determination unit.

2. A system as claimed in claim 1, wherein said position determination

unit comprises a geolocation radio receiver.

3. A system as claimed in claim 1, wherein said receiver terminal further
comprises an output device for visually presenting said location-specific data to

said user.

4, A system as claimed in claim 1, wherein said general data transmitted
by said broadcast station is encrypted, and wherein said receiver terminal is

“adapted to decrypt said data using a decryption key.
5. A system as claimed in claim 4, wherein said receiver terminal further

comprises an input device for receiving said decryption key from an external

source,
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25. . . o == . ..2) washing a chelating ion exchange resin with
dei oni zed water, foll owed by washi ng w

th a
mineral a¥PPB2B3Yt i Bris Shoea mbed Wi-tsh -dei oni zed PCT/USITI19919 -
wat er, followed by i ammoni um hydr oxi de solution and .

t hereby converting t on exchange resin to an anmoni um sal t,
foll owed by washing with deionized water, and thereby reducing the | evel 30
of sodiumand iron ions in the ion exchange resin to | ess than 100 ppb
each; ' . . . o s . ~16 -

b) renovi g watesystenvas dlaimeddn daign8yiyhereisssaif etemmal sgurpg comptiseswed by
washing with | | ' QiR at i it .S ent in
t he photoresi’s &Eﬁ%g’:?{:@g?%&ggﬁ%%f@eﬂdﬁ a&h édn%r?seWa Hmtgﬂc ¢ Qir\ﬂm Xi ng
a phot or esi stregaefr,posi tion with the ammonium salt of the chelating

7. A system as claimed in claim 1, wherein said general data comprises
map data for a geographic region, and wherein said location-specific data
comprises map data for a portion of said geographic region where said user is
located. |
T

8. A receiver terminal for providing location-specific data to a user,
comprising:

a broadcast - receiver for receiving general data transmitted by a
broadcast station;

a position determination unit for determining the geographic position
of the receiver terminal; and

a processor for converting said general image data to location-specific

image data based on the geographic position of the receiver terminal.

9. A receiver terminal as claimed in claim 8, wherein said position

determination unit comprises a geolocation radio receiver.

10. A receiver terminal as claimed in claim 8, wherein said receiver terminal
further comprises an output device for visually presenting said location-specific

data to said user.

THIS SHEET HAS BEEN
' REPLACED

* c L M s *



5 I on exchange resin or the acid form of -the
chel ated ion eXChalﬂ@Ghd’eﬁﬁdslBe@mdplaced heating in the

range ofwg(bsh@g:,QO[e 80 zhqurs, followed by, FECTUSHIINYS - "
roneter) filter; and thereby reducing the

through-a 0.05 to 0
the phot oresi st conposition to | e§s than

| evel of sodium and
100 ppb each; 10 coating a suitable subtrate with sai d

phot or esi sftj, COMGeéeive?terminal as clalmcd in claim @) wherdl@3hid geRlhdatshe coated
substrate until substantially all of the solvent is

renoved; transmitted by said broaddajt statiomisenwfyptedsapd sthegeipaif daidmecaiversi st

conposi ti ‘. r enovi t he i,mage-w se exposed
areas of 35%‘8 gbst%iragg & d(?%%f)ﬁ‘g ?‘ngel%ata using a cpegryptmn key: with a .
sui tabl e devel oper. 11. The net hod of claim 10 wherein said
i on exchange resin i s washed to reduce the sodi um and iron ion

|l evel to lldss thareceiverppprminglhas claiged m cla:mlgl, whepginnsaid oxgceiverc| ai m 10
wherein sgjt,4eY $hARes chﬁfmgés _a%snrﬂ:r?xtadWﬁQ Y3r %c@i%ﬁé"?axd decryption ké}'e vel oper.

from an external source.

13. A receiver terminal as claimed in claim 12, wherein said external source
comprises a magnetically encoded card and said input device comprises a

magnetic card reader.

14. A receiver terminal as claimed in claim 8, wherein said general data
comprises map data for a geographic region, and wherein said location-specific
data comprises map data for a portion of said geographic region where said

user is located.

15. A method for providing location-specific data to a user, comprising:

transmitting general data potentially usable by a plurality of users
located at different geographic positions;

receiving said general data at one of said user locations;

determining the geographic position of said user; and

converting said general data to location-specific data based on the
geographic position of said user.
16. A method as claimed in claim 15, further comprising the step of
relaying said transmitted general data through a satellite.

[



13. The nmethod of claim 10 further conprising the step of baking the

coat ed ) substrate imei dately before or after the removing step.
25 WO 98/2063 The met hod of cl-a@3m 10 wherein the so&CAHSAHYY on i on
| evel of the photoresi st is reduced to |l ess than 50 ppb each.
15. The nmethod of claim 10 wherein said ion exchange -resin i s washed to
reduce the 30 total sodiumand iron ion |evel to | ess than 20 ppb
each. 17. A method as claimed in claim 15, wherein the step of determining the

geographic position of said user comprises receiving geolocation radio signals.

18. A method as claimed in claim 15, further comprising the step of

displaying said location-specific data to said user.

19. A method as claimed in claim 15, wherein said transmitted general data
is encrypted, and wherein said method further comprises the step of
decrypting said image data at said user location.

v
20. A method as claimed in claim 15, wherein said general data comprises
map data for a geographic region, and wherein said location-specific data
comprises map data for a portion of said geographic region where said user is

located.

This Sheet Has Been Replaced

[T

T



WO 98/20631 PCT/US97/19919

- 34 -

AMENDED CLAIMS
[received by the International Bureau on 23 April 1998 (23.04.98);
original claim 8 amended; remaining claims unchanged (1 page)]

6. A system as claimed in claim 8, wherein said external source comprises a -
magnetically encoded card and said input device comprises 2 magnetic card

reader.

7. A system as claimed in claim 1, whercin said general data comprises
map data «for a geographic region, and wherein said location-specific data
comprises map data for a portion of said geographic region where said user is
located.

8. A receiver terminal for providing location-specific data to a user,
comprising:

a broadcast recciver for receiving general data transmitted by a
broadcast station;

a position determination unit for determining the geographic position
of the receiver terminal; and

a processor for converting said general data to location-specific data

based on the geographic position of the receiver terminal.

9. A receiver terminal as claimed in claim 8, wherein said position
determination unit comprises a geolocation radio receiver.

10, A receiver terminal as claimed in claim 8, wherein said receiver terminal
further comprises an output device for visually presenting said location-specific
data to said user.
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