WD 97/ 34320 - .
PCT/ US97/ 04185 METHOD AND APPARATUS FOR FABRI CATI NG SI LI CON

DI OXk DE  AND SI LI CON GLASS LAYERS | N | NTEGRATED
BACKGROUNDYOR4H3ONVENTION 5 1. Field of the Invention Wéﬁﬂ“@sz

I nvention relates to nmethods for depositing high quality filnms of silicon
di oxi de and silicon glass on substrates, and*apparatus for effecting such

met hods. Particularly, the invention relates to the fabrication-of thin—
films of silfcon dioxide and silicon glass of suitable thinness and
quality for use in integrated ci rcw IF‘F t of Re laced
It is well-known that silicon dioxi %1: %ﬁg{%ﬁs‘é‘s‘layer

| mpor t ant part of integrated circuits. These may be for

ways, such as silicon. Some varieties of silicon OXI de

or silicon gIFagéL%r%Fk'fn%tvm y ﬂfmthe met hod of formation such as APCVD

NSG (at nospheric pressure chem cal 15 vapor deposited non-doped si l'i con

gl.ass) or SOGpheRh QQ:&Q' Suc%nf%ﬁrrgf&eg érally t¥ %e‘iﬂ%zbhéﬂﬁe radio

particul ar dop ants use as BPSG (bor ophos h SI|IC te . g:se
General |y si I$Y5§’ﬁ%§|%‘é’~%§@4’?%f akkaasyi et FPIEIPR tW en base

subst antgal | ysgatishsntandamdyiaeresbatiohs . wWhi Hbrét f}ﬁ‘ed::i?s'élf, Oftliélepresent

et ween  he pHBYRRELE FRURSES FoMARAGH A REFVNG WPFLHE (ahd & BathRgt of

up the manuf akanding effancallsgwherdby comsidunatiomeis givenl ttog-thét load
need for a silico oxi.d rj cation process that
corre’sponds n%?%agigge?g %‘?ﬁg?ﬁ éﬁ%uf%‘iﬁ:ﬁ%%‘?&ﬁ ocesses used for

BACKGROUND OF THE INVENTION

10 In cellular mobile radio systems, it is fundamental that a mobile
station with an established connection on a radio channel shall be
able to maintain the established connection when moving from one
cell serviced by a base station to another cell serviced by
another base station. It is also highly desirable that the mobile

15 station with an established connection on a radio channel shall be
able to maintain the established connection when moving within the
same cell or when the radio channel which is used is subject to
increased interference. The process by which a mobile station can
maintain an established connection when moving in a cellular

20 mobile radio system is generally called a handoff.

In general, radio communication is only possible when the desired

information c'arrying-radio_ signals have sufficient signal strength

at the receiver and are sufficiently strong relative to the noise

and interfering radio sighals at the receiver. The minimum

- 25 strength, of course, depends on the particular features of the

systenm, e.g., the Xind of modulation and the type of receiver. In

order to insure that the established connection may continue on an

intended radio channel between a mokile station and an intended

base station, the handoff procedure includes measurements of the

30 parameters of the 'radio_ signals at the intended base station
and/or at the mobile station. '
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producing other layers in the circuit. If this were a sinple process, it
woul d al so - make the overall manufacturing process for an integrated

cirquit | | V&hisBReet Has B SUMVARY
| NVENTI m‘%ﬁégﬁ}iﬁ‘i&? i Replace?l on has been devel opeﬁ%&g@gﬁg
t he many probl ens WW”IHIHQ% ass ciated with known deposition
techni ques for fabricati filns silicon di oxi de and silicon
glass for use in integrated circuits, and. to generally fulfill a great
need in the.art by providing a production wort hy process 30 which can be

used for easigye FitRCHRATHUY HoBideUSAGTo! &Y St éns ?la(&éd)mnapfmw:.c use were
angstrons to m crons | n t hi ckne, H‘iglt of sili gon di oxi con gl

This method 2analoy Syskems Yo usshetq %?fg% En YR%FhB analog
devel oped forifdfsimagion. megéesymm mcnme mubtnp}selngm@obhannels for

According to TR LEERRY MM dntdERardonper b i HAE s fithi e stations
fabricat§ng by transh(i®Fing3@talog modulated radio signals. In general the
PCT/ US97/ 04 et ceﬁf&iéfcle&bﬁew&&r %érééxﬁé’rhéﬁ azseaagal 1y rée cells,

conpri sing the rovi di ecur sor
silicon in ara!@ﬁé@: sagnaﬂmmsmsemmtﬁmgtgﬂ h@%ﬂ"ﬁf-@ﬁq{-@ss in SHCB| Y Siams

o Chin an endl g PartUmas by ind bt edtidn ds"“‘@#’f“‘%“"o e s ordic

Gui 0, "5 Meb T he  EBLSPRERE Y SFSR MEETA Tt JRRNeT dcsrh RRILEAT pbile

the nmisfois fraubs system is the AMPS Mobile Radio System in the Unlted States.
The general description of a mobile cellular radio system can be
found in a publication entitled “"CMS 88 Cellular Mobile Telephone
System" published by Ericsson Telecom AB, 1988.

Currently, channel access is- achieved using Frequency Division

15 Multiple Accéss (FDMA) and Time Division Multiple Access (TDMA)
methods. As illustrated in Fig. 1(a), in FDMA, a communication
‘channel is a single radio fregquency band into which a signal's
(s1, SZ) transmission power is concentrated. Interference with
adjacent channels is limi'ted by the use of band pass filters which

20 only pass signal energy within the specified frequency band.
Thus, with each channel being assigned a different frequency,
system capacity is limited by the available frequencies as well as
by limitations imposed by channel reuse.

In TDMA systems, as illustrat_ed in Fig. 1(b), a channel consists
25 of a time slot in a periodic train of time intervals over the sanme
frequency. Each period of time slots is called a frame. A given
signalt's (81, S2, S3, S4, S5) energy is confined to one of these
time slots. Adjacent channel interference is limited by the use
of a time gate or other synchronization element that possess

. 30 signal energy received at the proper time. Thus, the problem of
interference from different relative signal strength levels is
reduced. - '

.Capacity in a TDMA syste’m is increased by compressing the trans-
mission signal into a shorter time slot. As a result, the
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e\‘/enly':t)ver t he subsw of the precursor liquid on the
substrate. Preferably the deposition is perforned with the substrate
at awbient te eraturél,‘hszheetHHMFe&Jk freferably between about 1 8

and 40 [er ner itenperature may be bet &éf(ggﬂy&&sz
-50 [err]C and 100 [err ’,U

whi | e applying ultraviole

n- one enbodi nent, deposition occurs
3t he mst and the substrate.

| n "anot her enbodi nent, deposition occurs whi | e appl ying ‘a DC bi as between

two parallel-plates’ vvith the substrate | ocated between them

15 vacuum o PERGUBLIRE BERT Y SRR AR S redp TR e ot st

deposition theate whimtuuincxepsesecthie yanountaséd ocoupied hepectrums gropor-

thus leaving g4 Eﬁéi?f‘c solid sil-icon containing nmaterial on the
stbstrate. The™ su ate is then preferably heat ed and anneal ed to
produce a solid thin filmof silicon dioxide or silicon. Pref erably,

an integrat edyjeh' SMA dis TOPRsFSERhE! SF Hybr e FEMAYTDRRACSY geems, the JSKEL is

the process is perfornmed at essenti al Ig arrbl ent terrperature and

very neaPly aFBi tREUBRCERRt Ve Patentially iintsriaxing sanals @%é‘%ﬂﬁqq?y

a manuf aghgrsaﬁepfgegueﬁgytmrthé lxan@é YineQr Mati on does not use any
conpl ex appar at us. The m st being flowed into the

deposi tion chanber is contained within a 25 snall, seni-enclosed space
wi thin the depascdntrasteaCdde 2iwilio ikt iple imrcess (qﬂﬂt)ea]ldmeignals

above the sub o) t '
substrat e, éh% %F&%g r‘?’g‘{ &{’é\ &R%I glé‘laor??e ét a@[ ﬂ’r e%t in Fig.
tenperature 1(c)t.o Bhnectal hCBPatsignals zstamsttmt smsfnggwwyt spegsrum.
or heat Ty t non ouchgE LS F¥fduency 8t PReTf1h3CaPRAT, Fhe'nulEiple abctss

process. Heat $h§n§ist K8lmaferi 8B .t §4Dc2BPEIT todPecrnhEpP of eprhopthersr In

during deposipreficipteyl ithe NMmedridtibna] datavserkhtcis e CEpsksRitteaMis

impressed upon a much higher bit-rate data stream generated by a

pseudo-~-random code generator. The informational data stream and

15 the high bit-rate data stream are combined by multiplying the two

bit streams together. This combination of the higher bit-rate

signal with the lower bit-rate data stream is called coding or

spreading the informational data stream signal. Each informa-

tional data stream or channel is allocated a unique spreading

20 code. A plurality of coded information signals are transmitted on

radio frequency carrier waves and jointly received as a composite

signal at a receiver. Each of the coded signals overlaps all of

the other coded signals, as well as noise related signals, in both

frequency and time. By correlating the composite signal with one

25 of the unique codes, the corresponding information signal is
isoclated and decoded. |

In an attempt to glve cellular systems more capaclty, voice
channels may be added to a cell in the existing radio frequency
band (primary frequency band) or added to the cell in a new radio
3¢ frequency band (extended frequency band). In the EIA/TIA IS-54
standard, the _éxtended" frequency band may be located at frequen-
cies located above and/or below the frequencies contained in the
primary frequency band. In one embodiment of the present inven-
tion, one or more of the base stations in the communication system
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pinhoI:es duringtheW Al so, since the mst IS
"rovved on " the deposﬁlﬁlwof the applied material is

2 Has Been Re laced PCT/SE93/00652

PCT/ U897/0 ext iﬂm H"H"H over the top of any "steps' on a

gi ven substrate, and te thly cgnformto the hard angle at the
bottom of the step. - According to the present invention there is

al so provided apparat us for. effecting the above nethods. 5 - It is

an object of-the-spresent invention to provide highly versatile nethods
and appar at UsmA@vEbathlit ehanhells in' @ctasithy ppdmbRoXEeeguesicy panduatd the

silicon dIOXId%%[]g S|I|conﬂ sthlnfllms of Integrated circuit
quality. FSIenGY: far Obj ect of the present invention to
provi de such net hods and appar atus having the capability of producing

such thin fil Eﬁegong lé&fﬁff&?" h@%ﬁ%d sténﬂ‘l% ' CQQvgk-Qisdft[%:"%(rﬂe é@&&ﬁso‘},f

t hi cknesses, ew angstr
It is a stillchanneds @bjee@tm;tlt:ameqnaabemvaM¢on A% proeagudtyhtherel azre

of gilic 5041; é)rof' bﬁQgeglsac%h%ss%ﬁaothay' }searagse.efuung in the
terrperature an at S ﬂ% el ow at nospheric pressure O he
obj ects, advafPBEBERisATieN ﬂéﬁ‘FePeafr@reeglEFtt‘Wé"%Pés@%liﬁ\éﬂﬂ?%an papable

of using only a first group of channels. A second kind of mobile

station is capable of using only a second group of channels. A

third kind of mobile station is capable of using either the first
10 or second group of channels. ‘

SUMMARY OF THE INVENTION

The present invention overcomes the shortcomings of the prior art
by dynamically setting up calls and/or changing the channel
. allocation of multi- mode cellular mobile stations using handoff
15 to balahce the Grade of Service (G.0.S.) which is also called the
blocking rate experien_c:éd by the different mobile stations. The
present invention determipes the capacity of at least two types of
channels whenever a new call has to be set up. If there is a
shortage of channels, the system then allocates the new call to
20 the type of channel in lesser demand if the new call is for a
multi-mode mobile, or it hands off multi-mode mobilé stations from
a first group of channels to a second group of channels or vice-
versa to create free channels for calls from single mode moblles

of the type for which there is a shortage of channels..

25 BRIEF DESCRIPTION OF THE DRAWINGS
The features and advantages of the invention will become apparent
- from reading the following detailed descr:.ptlon in conjunction

with the draw1ngs, in which:

Figures l(a)-l(c) are plots of channels using different multlple
30 access technlques.
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becorms apparent fromthe follow ng detailed description which, when taken
into conjunction with the annexed draw ngs, discloses a nunber of

enbodi ments of the  This SheetdasBeen Replacet i on.
DESCRI PTI‘QS‘?WW ,“"”IMI FIG 1is a cutaway side \?%EEB%Z

deposi ti on chanber of according to one enbodi rent of the

I nventi on; FIG 2 an enl argecP pl an vi ew of an intake and
exhaust nozzl e assenbly; FIG 3 is an enl arged schematic top
view of a nmanifold systemused in the i nvention; FI G 4isa

schematic sigde view_ot enerat| apparatu S: r&SEL

i nvention; Figure 2 112}1”‘:1'31: S anpgfgg&}eg%v? e?/?s]o#uf %{f%e‘i:%‘?’a
apparatus of hav@ngicells, a mobildiswitiching cdenbemhbasessbatignshand mob:.le
preparation gftail% li.con di oxide or silicon gl ass precursor according

t'o the present |nvent|on 30 FIG 7 is atop viewof the a gparatus of
an exenpl ar yFGMQ ﬁenﬂ-luﬁmes a fleweghaxt of a subroutimesof3 an; ipitial

cr0ss- SECt1 0BAN1VIA R A4 14 £843b0aCddiiptdt® RYadob@ifice withs ol (-
met hod and apparatus o ?ﬁte jl:'%ven Eg 2
3 2008/ oggﬂ@ment of the present 1nvention.

Figures 4 and 5 illustrate a flow chart of subroutlnes for handoff

utilized by a computer in accordance with the present invention.
DETAILED DESCRIPTION =

10 Figure 2 illustrates ten cells, C1-C10, in a cellular mobile radio

| system. Normally a .cellular mobile radio system according to the

present invention would be implemented with more than ten cells.

However, for the purposes of simplicity, the present invention can

be explained using the simplified representation illustrated in

15 Figure 2. For each cell, C1-Cl1l0, there is a base station, B1-B10,

with the same reference number as the corresponding cell. Figure

2 illustrates the base stations as situated in the vic:mity of the

cell center and having omnidirectional antenna. The cells, Ci-

C10, are, therefore, schematically represented as hexagons. The

20 base station of adjacent cells may, however, be co-located in the

vicinity of cell borders and have directional antennas as is well
known to those skilled in the art. '

Figure 2 also illustrates nine mobile stations, M1-M9, movable
_ within each cell and from one cell to another. In a typical
25 cellular radio system, ther_e would normally be more than nine
cellular mobile stations. In fact, there are typically many times
the number of mobile stations as there are base stations.
However, for the purpose of explaining-the invention, the reduced

- number of mobile stations is sufficient.

30 Also illustrated in Figure 2 is a mobile services switching center
MSC. The mobile services switching center MSC illustrated in
Figure 2 is cohnecte.d to all ten base stations, B1-B10, by cables.
The mol?ilé services switching center MSC is also connected by
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FIG 9 is a schematic-vi-ew-of she apparatus corresponding to the

enbodl rrent of FIG 7, FIG 10 is a perspective view showi ng the
pl ace bekmlbb 'l;h s etHasBeenr hatiion source W thin the PEp/SEI3 0§52
chanber 5 Ius_trate several of the possible
p05|t|ons of the adj ust er pl ake; FIG 13 is a

top view of a wafer fabri cat ed vmt e apparatus and net hods of the

i nvention; and FIG 14 is a cross-sectional view of the wafer

of FIG 13 taken:-through the 10 |line 14-14 of FIG 13. DETAI LED
DESCRI PTI ON CEaKtEsPBEFEH:iE&dE&ﬂﬁIIﬂEWitching t&élephores network or a similar
According to 2.pri f r [FoT e

cont ai ni ng si ?f‘% %é(n‘gl WI 9.&%%2%85:2%'5% ?laéﬂjé pre 121-_;%%& (f ﬂ:hrﬂ#'c%ter

m sts of the MSC 'eoms ibase StatjoneBirdd0 ﬁﬂé\/\%@blﬁﬁot% t‘d’eﬂaé@&ﬁ%ﬁ%ﬂ%ﬁ”

and dep05|tedn%g ifiggtrateﬁllnsllayers on substrates di sposed within the
dep05|t|on chanber conventional in the art, in this disclosure,

the term"substrate” is used in a general sense where it includes one
or nunbeg of fRyes8a®tibhG té4) thk rrﬁbaﬁ.nal Bérwﬁlbéb switthéngi | cemter MscC

be d ted d al ' i ch. i
P ors 1o t hoidinerrasesy thdre nay peandhil Hobl 1R asiicer AW kdiig sehter
OEJ ect on . Msm/nb@hxﬁdﬁa&rby)fcahlesoboobasel statighss othen divant ttogei id -
t he proce a f e | d
Sl et oy ecurdsFrpseRiri Phnguel 21° | BRRERAT of TG S0] bLAlritmedlis ! Itor
si | i con- al koxexample,anf kedhaladis vbinksamay be wsed ofguniconnectingr base
f or mul aibons’ségg‘fﬁhgeﬁlf-ﬁisrrtg@ the #Sb dOril EQatching Ylhelri isc. The

general ~conprise si | Tcon-cér ate torned M¥ reacting a-carhbgx
mobile services sw1tch1ng center C, the base statlo s Bl-BlO,
and the mobile switching stations Mi1-M9, are all computer

controlled.

The cellular mobile radio system illustrated in Figure 2 includes
15 a plurality of radio channels for communication. In all of the
embodiments of the present invention, the cellular mobile radio
system contains at least two types of radio channels. 1In one
embodiment of the present invention, the communication system
_ contains both analog and digital (TDMA or CDMA) radio channels
20 which are simultaneously available. In another embodiment of the
present invention, the communication system can have channels in
a primary fregquency band and additional channels in an extended
frequency band. The extended frequency band can be located at
‘ frequencies above and/or below the frequencies of the primary
25 frequency band. In another embodiment of the present invention,
the communications system may simultaneously provide groups of

TDMA channels and groups of CDMA channels.

In one embodiment of the present invention,; when an analog mobile

- ' station accesses the cellular mobile system, the analog mobile
30 station is assigned an analog channel. Likewise, a digital mcbile
station is assigned a digital channel when the digital mobile

station accesses the communic_ation system. However, when a multi-

mode mobile station accesses the mobile system, the multi-mode

mobile station is not automatically assigned to either an analog
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aci d," 'such as neodecanoi c acid or_ 2-ethyl hexanoic acid, with silicon or a
silicon conpound in a solvent, as well as other precursor

formul ati .k 1.CON TRis Sheet Has 8t Rehi@¥anoat es and neodecanat e ' e
t he nost %P‘Mﬁswwes 1 : ds.: Thin filns forned ut ?'T@’.gﬁzgg’r@g.%m
chain | ength carboxyl atgulﬂi"!l[mmg 30 in the precursors do not crack,
-bl'i ster or peel on baki hin fil f or med utilizing

| onger - chai n car boxyl at es. . The term"m st" as used herein is
defined as fine drops of a liquid carried by a gas. The term"mst"

i4”‘3|. udes a%@%ﬁ%ﬁ'&%&%&ﬁ&nhﬁlge%@EEMQEEEQQQOBSS%‘E&% £33 getermines the

PCT/ US97/ 0418%lationship hatyreen ayqilakjye angdiog padidigital charpalshads a
ctermnist al §Qdyid Ue¢se Sy¥eRAlwill assididtheSmubti-Reqe ks ile¥ddt®sh to an
suspensions of the precurSor solufion in argas. : Since the abqve terns
have arisen fANARYDHSHaARNSs %2 4331itRE  Fhanngk _dfrﬂf’?ﬁj‘tng upqn whigch group of
gverl ap.,s i':md dish rmasl?jﬂé ﬂbﬁ:ﬁeleigﬁilﬁ?mihdhiﬁﬁéﬁét_ Hkiew ea:l Hngsi Qelﬁbti’bﬁrﬁf
aerosol is.,intended to.inglu t suspensj ons.d ncl uded_in_the fex
Aer osol %m%'%rﬂ?ﬁ%ﬁ‘&m%f 5P ﬁg"lﬁkng&. "ESPSF‘,“* ’gﬁ%ﬁfl—ﬁla,vﬁﬁgaé,’le
New York, 19&hannelsiircleitheregrionp isobplowt 2cpbgdefined thredhelderm

"mst" as used herein is i ntended to be broader than the term aerosol,

and i ncl udes suspensions that nay .
Referring to Figure 3, thére is shown a flow diagram illustrating

_ the steps executed by the communication system to implement an
10 initial call set-up in one embodiment of the present invention.
The system first determines whether the requesting or requested

mobile sﬁat_:ién is a multi-mode mobile station in step 300. If the

mobile station is not a multi-mode mobile station, the system
determines whether there is an available channel in the group of

15 channels the mobile station uses in step 301. If a channel is

available, the mobile station, in step 302, is assigned to an
available channel in the mode of the mobile, otherwise the flow
continues in Figure 5. However, if the mobile station is a multi-

mode mobile station, the system detemiﬁes the available capacity

20 of a first group of channels in step 304. In step 306, the system
determines the available capacity of a second group of channels.

The system then determines whether the number of avéilable _
channels in either group is below a threshold value, for example,

three available channels, in step 307. If the number of available

25 channels in both groups exceeds the thresr}old value, the mobile
station is assigned to a channel in either group of channels in

step 309. However, if the number of available channels in either

group of channels is below the threshold value, the system then
compares the ai_railable'. éapacity of the first group of channels

30 with the available capacity of the second group of channels, in
- _ step 308, to determine which group of channels has the most
' available capacity. The multi-mode mobile station is then
. assigned to a channel from the group of channels with the most
available capacity in steps 310 and 312. The threshold value can

35 be set at various levels depending upon the desired characteris-
tics of the communication system. In this embodiment, the
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not be included under  the term aerosol, vapor, or fog. 10 The

precursor |iquid sol ut ng;gshegt}pdgggﬁr o\édobt ai ned by preparing precursors
for.each eeoRms1305i ng try, carboxylic acid ch®OT¥SE93/06652
ot her wet chem stry mn Bg ich lead to a comon sol vent. The

sol ution havi ng that t is mweferably used as the sole
source for the entire deposition process. However, the invention also
contenpl ates using multiple precursor. 15 sources in parallel. In

particul ar,-otheyr sources may be used in parallel for doping

modi fyi ng th&hfrlesiio]diaglarle& dentberee. avaidnblerchannels pr doudsdy emhqashelents

the Si | iggonyl %égeeﬁ@dlﬁ@énefaant éneseﬁanﬁél Pags piaer sslae%eao '¥dm the

cont ai ned i n onhe nore EI’GCUI’SOI’ hem ca oun s i.n sqlutiaon Wlth

the conmon s@qalmtedqsroup eixhes atorandop é%?uPé’o?e?-%?%{‘go\"P? £hanngl which

bel ow. 20  phag thBr QE&E%bB.ﬁohBQ s¢e! ¥RebrsebohbéNg point should be within
t he range 110[err]C - C. The preferred solvents are the xyl enes,

n- butyl acetate, n-octane, and 2- met hoxyet hanol , though any of the
solventg in M&ﬁr@yn@ﬁ usedugﬁre tg&y nthere 1sylshbem" d sflewddiageam il-

i nce sl ene il gl LR 0eAul 000 1)) Ehe T B i "Sg5em o

sol vent 25 dmplaEmenty tzhg/ coret bnugtienabfothehflévadiagrani ofsFig. 3 after

TABLE A step 302. h%o | ¥§g£i§'6 f% ]qStemlnesBohhéﬂ.Fego'J‘thaﬁgoff is
A

n- Butyl acetate
N- di net hyl f odesdinable in(gpep %Q;{ el is embodiment). athardgEfHig desdrakle

(bp = 38> [eWhlen a call setupVebliyh 58AGYEVhodEBIile stdthior heldBeen made
and the number of available channels left in the group of re-
quested channels are below a threshold value. The threshold value
can be set at various levels depending upon the desired charac-
teristics of the communication system. In this embodiment, the

15 threshold value is three available channels. If a handoff is not .
desirable, i.e., the number of available channels of the requested ’
type is above the threshold value, no further action is taken.

However, if it is determined in step 400 that a handoff is

desirable, the systen scan's the mobile stations in the group of

20 used channels in step 404 to determine if there are any multi-mode

- mobile stations presently operating in the used group of channels.

If the system determines in step 406 that a multi-mode mobile

station is not operating in the requested group of channels, no

further action is taken. 'If the system determines in step 406 that

25 a multi-mode mobile station is operating in the used group of

channels the system detefmines whether the number of available

channels of the second group of channels is above the threshold

value in step 408. If it is f'd_etermined in step 410 that the number

of available channels in the second group of channels is not above

- 30 the threshqld valué , @ handoff is not made. However, if the number

of available channels is above the threshold value, the multi-mode

mobile statio_n is handed off in a conventional manner to an
available channel in the second group of channels in step 412.
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Met hy_i | soanyl ketone (bp—=1446) 35 | soanyl al cohol

(bp = 132C) This Sheet Has Been R. VO

97/ 34320 : P 5
Cycl ohexarl¥Rd4/05130 ”"ﬂ&ﬂlﬂ“ﬂﬁﬂgm r] 0 2- Et hox%rkgﬁ%#/%
(bp = 135[err] 0 hyI eghe (bp = 162[err]0Q

Met. hyl butyl ketone (bp = 127[err]C) 5 Hexyl al cohol

(bp =157[err] O 2- Pent anol- (bp =1190)

Et hyl butyrdte * (bp = 121[err]C) : Nitroet hane

1, 3, 5 Trioxane

(bp = 114[errdC)ovample of tl%rdﬁgl‘ﬂés%bc]%ment is descr.(:l. 11 OE{N}",[Q T o

(bp = 147[errilgs example, a hne ystatipnogansains bot(tb@naigg[ anpd] é)lgltal
Propyl propi Qfigdfnels. If a(@PgitdZhéHilé&station has been setup on a digital

10

15

20

25

30

channel, the systenm _fir_st determines whether the number of
available digital channels is still above the threshold value. If
the number of available digital channels is below the threshold:
value, the system scans the mobile stations presently operating on
the digital channels to determine if a multi-mode mobile station

. is operating on a digital channel. If a multi-mode mobile station

is detected, the system determines whether the number of available
analog channels is abové the threshold value. If the number of
available analog channels is above the threshold value, the multi-
mode mobile station is :handed' off from a digital channel to an
analog channel.

Referring to Figure 5, there is shown a flow diagram illustrating
the steps executed by the system after it is determined in step 301
that there is not an available channel in the group of channels
used by the single mode mobile station. The system first scans the
mobile stations in the group of used channels in step 500 to

-determine if there are any multi-mode mobile stations presently

operating in the used group of channels. If the system determines
in step 502 that a miz‘lt_i-mode mobile station is not operating in
the used group of channels then no further action is taken.
However, if the system -détémines that a multi-mode mobile station
is presently operating in tl'_ze used group of channels, the system
determines whether a channel is available in the second group of
channels in step 504. If it is determined in step 506 that a
channel is not available, no further action is taken. However, if
it is determined that a channel is available, the multi-mode
mobile station is handed off to the available channel in the.
second group 6_f channels in step 508. The system then sets up the
call of the single mode mobile station on a channel from the grcup -
of channels in vw_hich the' mobile station operates in step 510.
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Et hyl Lactate (bp = 154[err]C) 15 n- But anol

(bp = 1170 n- Pent anol (‘bp = 1380

3- Pent anol wo 94/05130 (bp = 116[err]C Use of POTESEI3/00652
liquids is highly desirable for many reasons. First, the 20 solutions
thensel ves are relatively easy to generate. Ibe precursor |iquids used

in the present invention are substantially easier to handle precisely then

t he corresponding materials used-in conventional silicon glass
deposi ti on pet hods menti oned above and substantially faster than the

met hods of fakhiid= ithe dinviesthion haslibeedn] desantibet dnalidse privfieomest enboeli-

precursor |i qlwge%%sal |1%W t_.’h Sbgl gﬂgeggqogé tgg{lﬁqg \%Pc?é g&@qlg@@%é@{ Qfged

by a nethod h atl new neth
conpounds t haBX&r U°§d§e¢|f |d¢t56?11143ﬁ'e1rq,1‘d r@ithient Fhaniof éém-&ﬁ&l?ml ae@ r?-'-he changes

‘gl ass conpounggthin the purJﬂéwa:eC%haoradgéﬂaéas S1eihd rhé;heber faget w:.tﬁxotut

i nvention are al so stablllzed sol utions. _Her "stabi |l zed" neans a
key sili&on- offParisron Ehe §ruec§ROBS aB@oﬁPH‘élBﬁ%lql}%dﬁ“@?%‘s"%r’é‘ its
formed in thEbeQ@@&S elcyigyi ng t he precursor, and after such
formati on are stable. is has two aspects. First, the solutions do not

react or deteriorate mhen stored over noderately |long periods. Thus, the
stabilized sol utions according to the invention have relatively |ong
shel f lives, which nakes ‘'t he manufacturing process sinpler and nore
efficient. The second aspect of the 35 solutions being stabilized is that
bonds formed when form ng the precursor remain st abl e t hroughout the
deposition process and format |east a portion of the bonds in the

final silicon compound. For exanple, a silicon-al koxide may be given by the
formula: RO S-0-R where Sis the silicon, 0 is oxygen and R is an al kyl

group_ : ThlsSheetHasBee ¢’i

[
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6. WD 97/ 34320

PCT/ US97/ 04185 When controlled energy is added to the silicon
al koxi de, the result is a nolecule conprising a siligc

bound to WO $AISEW at om pl us al kyl nol ecul es or _ frad’rfgf‘]@g5 52
al kyl ol ecul es as represent ed by t he equation: S-O R + energy
(heat of —about—256€—or—UvV—+a 5 11 S=0 + al¥ky+—++ragnents,

wher e" =" oubI e bond | n terms of a silicon car xyl ate, the
equat i on mwmﬂﬁﬂ ,UI written: S-Jerr]CR + ﬂl laced
about 250 @m C- R fragnent s Zi) I i',
where R is agar n the al kyI group S the =% 0 i s oxygen, o
carbon. In the - preferred enbodi nent, the precursor is deposited

on the substgpate §n§8f= 8d for G;q;htlaﬁﬁcﬁ‘?%i?téé’@-@;ﬁ éJPaSﬁJ:*:EQQ Q‘é%gfon in

nol ecul es fromth
t akes pl ace ancelhkuiabsq:cpmumaamgngﬂygbﬁn wiigh comtainsotwar PUrN%? groups

take place i %gt Eﬁfﬁ}é&' Zgﬁpﬁgq_\qglptﬂfe kbgpundgsired fragnents primarily

t akes e/ out vvrt a vacuum and/ or bejng driven
of f by Beating at a det?‘éﬁ\?-%é(h%?h?’és?‘% mabidip ftattign g @ multi-

Ceneral |y af el MdYIAE dtBidN Ah5ERPis! tapable of op@ra€3ingCicH idiEfdrent

- compl ete. The anneal rocess_repairs oxygen defrcrencres in the
P groups ofpchannel s; P ya

(b) determining the available capacity of each of the
groups of channels in a base station: _ '
10 (c) determining which group of channels has more

available capacity:
" (d) setting up the detected multi-mode mobile station

on a channel in the group of channels with the most available
capacity. '

15 2. A method for initiating a call set-up according to claim 1,
wherein said multi-mode mobile station is set-up on a channel in
the group of channels with the most available capacity only if
there is a shortage of capacity where the available capac1ty of
any of the channel groups is below a threshold value.

20 3. A method for initiating a call set-up according to claim 2,
wherein said threshold value is three available channels.

4. A method for initiating a call set-up according to claim 1,
wherein said multi-mode mobile station is set-up on a channel with
the least amount of interference.

25 5. A method for initiating a call set-up according to claim 2,
wherein said multi-mode mobile station is set-up on a channel with
the least amount of interference.

6. A method for initiating a call set-mip according to claim 1,

wherein a first group of channels are analog channels and a second
30 group of channels are digital channels.
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filmahd forces the desi red crystal structure, however the basic

si | i con- oxi de bonds remain. Thus the silicon-oxygen bond in the
presur sor WQ@ ggtabl e and passes 20 through the depopyi<si3/ones2
proces n- oxygen bond of the final desired

silicon dj n gl ass conpound. 32 ' The use of .
precurso ﬁ ﬁg ﬂmuiﬁ in high quality of thin filns because the
precurso ccurately and consistently produced such that the

desired chem cal corrpound after deposition, is uniformy,

stoi chi onetrigal | yaAofetR6d £6£ initia€bndes il Td&-d@p&%ﬁdx@in@tbod&adin 1,
the present invention _do_not involve v nt ch em £ skcal .
feactions whi'¥eERtRe® SFHFFFi FXQMR FEBPPF}ﬁ AFe FHIH sc&m)oaﬁnﬁrb?ary
its predet er nfnequentgcband dndnalsécomd grawpsf channelisoame channels in an
deposi tion of et c. Anot her aspect of
thg I nventi one%v ggg‘??%gu?é%ﬂﬁil%ﬁg of sol vent exchange. 30
"General ly, solvent exchange conprises adding the second sol vent different

from 5 g thg :ﬁé’l;‘t?&tfé} it e PR U r@dmrs@%%ipacaa@a%alt kbl bﬂﬂlm 1,

away the other solvent(s renove undesired solvents from,
a sol ution, t¥eexelnd S3rst gEeupPhchadnelds are channelg,dn 2 FPMA System and

the sol vents & Gsdwond g X diimils'areochaftiels fh HfCHNE systen.
7 WO 97/ 34320 ' .

PCT/ US97/ 04185 . - |
9. A method for allocating traffic channels in a cellular

communication system which contains two or more groups of
10 channels, comprising the steps of:

"(a) determining whether a handoff is desired:;
{b) determining the available capacity of each of the
groups of channels in a base station; '
(c) determining which group of channels has the least
15 available capacity; _
(d) detecting whether a multi-mode mobile station is
operating in the group of channels with the least available

capacity:;
(e) handing off the detected multi-mode mobile station
20 ‘to a channel in the group of channels with the most available
capacity. |

10. A method for allocating traffic _channels in a cellular

communication system according to claim 9, wherein the detected

multi-mode mobile station is handed off to a channel in a group of
25 channels within the base station.

11. A method for allecating traffic channels in a cellular

communication system according to claim 9, wherein said step of

- determining whether a handoff is desirable is performed when a

request for a call set—up of a single mode mobile station has been

30 received and the number of available channels in the group
required is zero. "
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sol verit or solvents that are desired to be retained. For exanple, if a

xyl ene sol vent i s desited, xytene—s added to a given solution, and the

ot her solvents are dIS ntil the desired vol une

vi scosity WQ94/8518ed. lm"ﬂﬂﬂuwnﬂmrmer nore, the present i nvé’ﬁﬁ?%?-’"““ﬂ
cor

tailors a comon sol vertt 5 vapor pressure for flow ng the

precursor through the valves and systemt ubi etc., while reducing
cl oggi ng of the system from precursor resi due Just before
coat.ing, an-initkator may be added to the precursor. An initiator .is a

the P of migron oot SOF chEMEpabEgs ERe el (Bidiiple) dul 1Y e

precursor ar ecommuani¢aticniiEysten taucordingiter clialia 9i,s whelreimisaid gtep of

gef%‘éﬁ”;bm{ tg‘%@%&g}ﬂ%&&é?l@ gots #%%%ﬂﬁfb %é)%éff&m %é?i{ the
Exanpl es of | nymbes ofaavadtabdey n@§1lsnllpl eneref fhe QIR#P$ rPfI'&é‘laé“Els is -

TABLE B %5 hBhl ¢h2Ge. Boi | i ng Poi nt
Met hyl Et hyI Retlgr‘lwea(ghﬁﬁtsanone) 88C | sopr opanol
82[err]C Met hanol 64. 7[err] C

;Fet{ﬁhydr;)l;]ugg_@f t'ﬁ‘ methodt for a%locat?ﬁ&et&h@faa channels in Asceediludar
o the nethod o e present invention e ecur so

2 vy 1 oreImHRSAL Lan Sy Rr R ARt B s ctafn a3, VReFPI Mspia spreticla
tenperature. kalue isdtheeesavaillPleechannebsent” neans at the tenperature
of the ) _

14. A ﬁethod, for allocating traffic channels in a cellular

10 communication system according to claim 9, wherein a first group
of channel are analog channels and a second gtoup of channels are
digital channels. :

15. A method for allocating traffic channels in a cellular

communication system according to claim 9, wherein a first group
15 of channels are channels in a primary frequency band and a second

‘group of channels are channels in an extended frequency band. '

16. A method for allocating traffic channels in a cellular

communication system according to claim 9, wherein a first group

of channels are channels in a TDMA system and a second group of
20 channels are channels in a CDMA system.

17. A method for allocating traffic channels in a cellular
communication system _according;to claim 9, wherein the detected
mobile station is handed off to a channel with the least amount of
interference.

25 18. 2 method for .al'locating traffic channels in a cellular
communication system according to claim 9, wherein the detected
mobile station is handed off to a randomly selected channel in the
group of channels with the most available capacity.

This Sheet Has Been Replace
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25 syfroundihgs, whi ch preferably is roomtenperature, which is generally

bet ween 15 C and 40 [err]C. However, because various processes may be
occufring ' t he deposition, such as drawi ng a vacuu '
poling, an /o%n?ﬁgmapplication of ul fraviol et radia’tion,mlplﬁ:gjlg~€§:{{Q&%J2

tenperature within deposition chanber
of the roomin which the deposition

2M§y . vary fromthe tenperature
30 the use of the

|1y anbi ent

t . u
words "substantially anbient tenperat Lﬁj %st%&;
tenperature heans* generally within t range f T80 [err]C and 100 [err] C

As will be di scussed further belo ﬁéﬁy aspect of the flow process
is that the mst is flowed acr os bstrate via nmultiple input
ports and exits the area above the ate via nul tipl e. exhaust
ports, with the port@mﬂgﬂhg distri ' roximty to and
8 ' WD 97/ 34320 , '
PCT/ US97/ 04185 about |t he perjphery of the g44dbstrate to create a
substantially evenly distr}buted 'St. across the substrate.
Anot her feature of tA@¥dleppsitiof process is t It i el atively | ow
ener gy process. It is]bedl] N aused by
rel atively low energy kinefi¢/ 5 interactions between theliTougyl particles
and also relatively | ow en y Kinetic I'nt erad§j ons between the
particles and the barrier ' TINE
7. 18
Sy FREQUENCY So
ENEREY ’ ! | j
S SRAEETY
TONA 1S4 <
’ 5*":?», £ it ‘:."‘ .
L5F S A
-+ + + -+ -4 -+ !/ /3
TS 18 1S, TS5 15 TS
T ‘
~% . 1)
ENEREY FREQUENCY
S¢
S3f
S e JIHE
CONA

SURSTITUTE SHEET



has been found that heating the deposition chanber or substrate durlng
deposi tion | eads to inferior quality thin films. During, after, or
bot-h duri g odrdsedot er deposi tion, the precursor liquid ismnvsnxyuwsa
forma thin filmof solid silicon dioxiggg or silicon 10 glass on the
substrate. In this context, "treated" neans any one or a conbination

of the follow ng: exposed to vacuum ul e ragi ation, electrical
poli ng, drying,————heating, and anne gr‘tﬁzth preferred enbodi nent WV
radratlonmﬁmgnﬁkﬁ£trlcal poling afe optionally applied to the

precur sor deposition. The ultraviolet radiation is
pr ef er abl ~after depositiogm—rAfter—deppsition, the 15
mat eri al he substrate, which is liquidin the preferred

enbodi nment , is preferably exposed to vacuum for \a period, then is

heat ed, and t hen anneal ed. The fL£chem st ryj,0f this\process is not
entirely understood. It is believe¢ that the _ adsists in

di sassoci ating the silicon- di oxi d¢/ nol ecul es,{ or other §l enents that
conprise the desired f1Te ON coppoun m t he sof Vent and X
organics or 20 othef fragnents of\the pre:upfo conmpoyhds. It is bel\eved
the el ectrical polifg i ncreasef the dye ime offthe mst in the\area
of the substrate us incrgsing the rmance of ¢Ollision i th ot hgr

m st particles ch cause Jthe particNegpto rebound towarfl t he

substrate. It ig believed tjhat exposur®to vacuum h€lps to evaporate the
sol vent and renm\ve the ofgani ¢s or ot hgr ,ragnments \ hat hav me 25
di sassociated frqmthe e|leBgn{s of thg fifnal silicor\ compouhd§2lt] is

bel i eved t hat the heating renovgs ever is |a&ft of )| vent,
further disassoci al\es the siligon Aol ecyl ed, or other el enenfs of
the desired conmpound, ¢§om tjhe orgghi cs qr other fNaggrents of the
precur sor conpounds Agnae—efi ves off th 0[O @. bel i eyed t hat
after the heating 9t£p; the materNal hg depp tfin 30 fil

essentially comprifsgs a silicon di &xi ofpBLinp, thoudlyit may not .bY in
M5

the . final cpystal stryctureNIN is belleugiNt hat /t anneal i ng nma)
break up what evegr bon of, N\ ecur sofl chéen cA I ouNds t hat
remai n and driye/off any M2 4] N7

8 L/Y

83

. (1
TG
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renagﬁing organics fromthe precursor conmpounds, but primarily repairs

damaged _ 9 VO
97/ 34320 ' PCT/SE93/00652
PCT/ Uso7/ 84T 84/05130

areas and causes the Z%Iicdn di oxide or silicon glass to
formthe final desired crystal stnuc? e. However, internediate chem ca

conpounds, that is conpounds that are not either the original—preedrsor
chem cal conpounds nor the fi/mal Si 1 icon conmpound, may_ form

during the deposition process . exposure, theThigS ap Been Fbr
the annealing. The preferred process of the invention is ‘ l h
the m sted precursor s tion is deosited directly on th

t he - di ssoci ations a8l renpya Re_sol vent and organics or ot her
fragments takes pl age prT /s | MOFME er ~TRe sowgi(N1is on the substrate
However, in another as@ct STAT/0MA NUIVERODF al»e Pnterrpl ates a process in
whi ch the final desired S i W/ ECSTATIOM QW or an} i nter medi ate conpound
is separated fromthe sol vent ™ arg I.CS_ depog3ggi on and
the final desired chem cal compound S

deposited on the substrate. In bot
bonds of the precursor pass throug

15 ferroelectric films, is that thd

thin (for exanple, . . )
: ' DETERMINE NUMBER OF AVAILABLE CHANNELS
AVAMKIGRMW’QFGMMWHS'
)

‘304 - ASSIEN MOBILE A CHANNEL I THE
6ROUP OF CHANNELS THE NOBILE USES

' i
DETERMINE NUNBER OF AVAILABLE CHANNELS d) 302
IN SECOND EROUP OF CHANRELS

K
306

/S THE NUNBER OF AVAILABLE
CHANNELS 1 1ST OR 2HD 6ROUP BELON
A THRESHOLD VALUE

ASSIGH MOBILE A CHANNEL

1§ ARY GROUP OF CHANNELS
3(
COMPARE NUNBER OF AVAILABLE CAARWELS | 300 ®
1N FIRST AND SECOND 6ROUPS
SELECT THE GROUP OF CHAWNELS WITH S — A §

. THE HOST AVAILABLE CAPACITY

7 AN

ASSIGH NOBILE A CHANKEL IN THE | 30 -
SELECTED CROUP OF CHANKELS o
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wi thi n*a range of 200 angstrons - 15000 angstrons) . Such filmthicknesses

can be readlly'achleved by the process and apparatus according to the
i nventi on. 30i nvention can al so be used to generate nuchptlj-ggggym
films, if desired. 2 Deposition Appagygtus 20 As shown in FI G fz
there is a thin filmdeposition apparatus according to one exenpl.ary
enbo on, the gpparatus bei ng gen - si gnat ed
at arat us 1 conprises a deppdi i on chanber 2 Z#jq‘ag

subst nReplageharri er pl awe’ 6, an i nput nofzle assénbly 8, an
exhaust ﬁij senbly 10, and an ultraviolet radiation source 16.
The dep 2 25 includes a main body 12, a lid 14 which is

securabl e over the main body 1
deposition chanber 2. The gcf
external vacuum source= Y. afa -d

to the main body using/g,f] Bl -
m st and inert carri emsgas are 2 , i n directiNa

and pass through input no>® , -re the mst is dep03|teo onto
substrate 5. Excess m st and Ca are drawn out of deposition
chanber 2 via exhaust nozzl e Substrate holder 4 i nade
fromtwo circular plates 3, 3 of e edfrlcally

10 ' WO 97 326
PCT/ US97/ 04185

4?'0 encl osed space within the
ected to a plurallty of

SCAN NOBILES ﬂl’fﬂl’/w N THE 404
USED 6ROUP OF CHANNELS -

406

ARE ANY NULTI-NOOE NOBILES 40

OPERATING IN THE USED EROUP -
OETERNINE NUMBER OF AVAILABLE | o0
CHANNELS IN SECOND 6ROUP OF coammes |08
1S THE NUMBER OF 0
AVAILABLE CHANKELS ABOVE THE -

THRESHOLD VALUE

HANDOFF NULTI-NODE NOBILE TO CHANNEL 412
IN SECOND GROUP OF CHANNELS
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conduetive material, such as stainless steel, the top plate 3 being

ins&{ated from the bottomplate.(field plate) 3 by an electrically
i rsul at i vewirofMspde sSuch as delrin. In an exenplary enbodisg /
utilizing a 4 inch dianeter substrate, trate hol der 4 i's %(E):?%Plgfzy

6 inches in dianmeter and supported on a Ydtatable shaft 20 5 which is in
turn connected to a notor 18 so at hol der 4 and substrate 5 nay be

rotated during a deposition prod . An insulating 'ngrmically
ef 4 and substrat jﬁgﬂ%ﬁ; t her eon
o0 the depositionf chanber/min body 12 so

i nsul ates the. * substrate hol
fromthe DC vol tage applied

that a DC bias can be created betjeen ___the substrate hol der 4 and
barrier plate g (via chanmber nain body 12). Such a?g 10 bias nmay be
utilized, for gxanple lyrin. | tn fil as they are being
deposited on tHe subs d 4 HE%;* I}W&'%’ t 22 i $~cobb@cted to shaft 20
and shaft 20 by $ é% 4 é@gﬁ? .sourcé¢ 102 is operatively
connected to mdin.hady 12._0of denasition chanbed 2 at connectj by
| ead 106 and vi a feedthrough 23 to brass sleeve 25 by Iead(lOﬁﬁﬁg )
effect a DC bias between field plfate 3 and 15 barrier plate 6.

Barrier plate 6 is nmade of an gl-e Lcally condsq%ive material such ps

stainless steel, and is 0 to extend substangially
‘over the substrg

in parallel therét~e{so that a vaporized soprce or

m st as .i nj ect eg A WL NOBLWEEUF Sana ssenbly 8 is|forced
to fl ow betweé arri'ﬁog%jﬁ@gﬁpfféqmgmbstr order—2—over—1 he
substrate 5. Barrirewglate b is preterably t ~ sanme dianmeter asfthe
substrate holder 4. As ®spjcted in FIGS _#~11 and 12, the barrj er

plate 6 is preferably conneCM™s

t hat the plate 6 will be npD

lid is opened. The barrier e 6 also includes a UV transmttj§ng

wi nhdow 27 whi cheds_about 0 75258 Y inches wide hy falir inches |0ng_ The .

w ndow 27 permjts the UV radi ation from

DETERMINE IF ONE CHANNEL 1S AVAILABLE - | _ 504
IN SECOND 6ROUP OF CHANNELS

id 14 by a plurality of rodsj24 so
away fromthe substrate 5 whenever the

906

1S A CHANNEL AVAILABLE IW #0

SECOND 6ROUP OF CHANNELS

HANDOFF NULTI-NODE NOBILE T0 CHAMREL | oo
IN SECOND 6ROUP OF CHANNELS

SET UP CALL ON A CHANNEL FRON 510
THE REQUESTED 6ROUP OF CHANRELS F’-

_—
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o Ceee e ............;‘ N ﬁ ‘T‘u.i""o.”’
source 16 tgdir ectly fal't on S@bstriate 5. The window 27 is prefer abI ynade

of q"uartz but -al sa..may«bd .made of suprasil ;or other: ‘suitablies 1%
mat éri als - : .FhGSo pigel .and. 112 show barriieg pI ate 6 | ocated. at
yar ous d| stances from ,___,m.sw@strate hol der 4. Eagh of . the rods 2,4 s

accommdate a set sScrew 36 Whl ch secures bolt 35 to the rod, 24. .By

| ooseni ng set screw 36, rRENRRANGING REMELS, | ol ative to bolt 48 and. -
then re-tightening set screw WO 97/ 34

F?ﬁ?ggrﬁgﬁéﬁﬁf Lﬁ“ﬁg\‘,‘."%‘%?ow ective length g%oeach rod is adjustable up

renove the rod 24 fromthe chanmber lid
14. Each of the rods 24 is renpbvable to al |l ow sets ‘of rods 24 of

dhf f e[ e?LThé'}SE'@é?eﬁt inverflion &Qlﬁ%e&uééhéidlﬁﬂttdﬂ BRI 10 mob:.ltéoﬁééﬁéé -
adj us e Ccorrespon spaci ng e ier_plate 6. an
Substr at oSKEEERE HAY LpICoaBaRA £ok SEnns RS Se HRFRERES b bdlifieh Bpdl

flow rat estatiomsc. axﬁ)r nobi gl estzttﬁeons)d I df@t’h precisedyadjtha efresent
provi gj 213086 ggagsréfa{;ge to a heeaeaoéf Qse’l&tn@ &a)dalneeanaqmethadpbéce

are eaS|n|ca

ro bo
35, and sbpndd 3f6 s | Yhexeb &dFﬁE‘?F’ﬂﬁrﬁgéﬂg fi(?r g”ie'hd??tsﬂ‘?ngl?ﬁ@
barri er plcatpac&tyTbe s@veral typexat shhanedse hol der 4 and barrier 10
plate 6 is preferably approxi mtely between 0.375 inches and 0.4 inches

when a :
BACKGROUND OF THE INVENTION

In celluler mobile radio systems, it is fundamental that a mobile
station with an established connection on a radio channel shall be
able to maintain the established connection when moving from one
cell serviced by a base .station to another cell serviced by
another base station. It is also highly desirable that the mobile
station with an established connection on a radio channel shall be
able to maintain the established connection when moving within the
same cell or when the radio channel which is used is subject to

. increased interference. The process by which a mobile station can
maintain an established connection when moving in a ‘cellular
mobile radio systenm is genei:'ally called a handoff.

N
L

In general, radio communication is only possible when the desired
information carrying radio signals have sufficient signal strength
at the receiver and are sufficiently strong relative to the noise
and interfering' radio signals at the receiver. The minimum
strength, of course, depends on the particular features of the
system, e.g., the kind of modulation and the type of receiver. 1In
order to insure that the established connection may continue on an
intended rad-io channel between a mokile station and an intended
base station, the handoff procedure includes measurements of the
parameters of the radio signals at the intended base station

and/or at the mobile station.
REPLACEMENT SHEET
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precursor liquid for silicon dioxide, as prepdig

be
deposi t ed. FIG 7 is a top view of jt¥ S, Lfn exenpl ary
enbodi nent of the invention, and FIG 9 |s,a sch v of the
apparatus corresponding to the enbodi rrentg fhéwn in FI G
7, a 0-1000 Torr tenperature 15 conpensated ler 710
m)nltors the pressure in deposition 2 chanfler=2—"smr~trrs stgfpal controls
a downstream control valve 932 (FIG 9) to =B 0L Al N preci s pressures
i n deposition chanber 2. As shown in FIG 9, :

eF ° deposmflon Chamber 2 is
rou u I
B g ?‘Shdmt“h%%@“’é% ne
deposi t i oanshaghsystenrs WFMB&FQU%%@R%QH qther G&M of apmPP16
BT o e, i, @“‘gﬁ@mﬂumﬁ;ﬁm
Q‘?ﬂ% uum
punp- domt&anﬁ "f‘ig AN2HY %8 ¢ &Q%i R ’Hf;'b'ﬁe 1dA%
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currently, channel access is achieved using Frequency Division
Multiple Access (FDMA) and ‘r:.me Division Multiple Access (TDMA)
methods. As illustrated in Fig. 1(a), in FDMA, a communication
channel is a single radio frequency band into which a signal‘'s
(s1, S2) transmission power: is concentrated. Interference with
adjacent channels is limited by -the use of band pass filters which
only pass signal energy within the specified frequency band.
Thus, with each channel being assigned a different frequency,
system capacity is limited by the available frequencies as well as
by limitations imposed by channel reuse.

In TDMA systems, as illustra_ted in Fig. 1(b), ‘a channel consists
of a time slot in a periodic train of time intervals over the same
frequency. Each period of time slots is called a frame. A given
signal‘'s (S1, S2, S3, S4, S5) energy is confined to one of these
time slots. Adjacent channel interference is limited by the use
of a time gate or other synchronization element that possess
signal energy received at the proper time. Thus, the problem of

interference from different relative signal strength levels is
reduced.

Capacity in a TDMA system is increased by compressing the trans-
mission signal into a shorter time slot. As a result, the

-
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{ d. In an exenplary enbodi nent, RGA 712 is a

UT.1. rd r, connected to a Varian A5500|ates 10 LIPS
. kOIT punp; 950 EV’Ives 727 and 942 are used to vent nitrogen from

source 944 lnn@#ﬂﬂﬁmﬁw efposi tion chanber 2 for the purpose of back

filling tihe 4l ye 942 is 5 a needle valve which is used to

preci sel of nitrogen into the chanber 2.

Deposi ti ¢n chanber 2dS.aguum punped to a pressure of between

appr oxi maligiferiRd iohtnedO beotradsnitged aleposorrespopdiaglyrfasterbnssof

process 1. )9S ?gg,yé y Ln
addi tion tr(?'% :@‘ﬁ%‘ b%%?egfﬁ qtil;‘ %%lr{ig‘ggf?{ fco dt %eé7ggeg§%gﬁaﬁg§/§gr
control valionad3d¥.with controller and manual vaI ve. Cold trap 709 may
be purged with dry nitrogen from source 934. A Dayton sol enoi d val ve

O o o g PBARI b S BP0 By 15, bl i derems,  Bhl G0 905
al so vi a neednsurs thaﬁ:%ﬁwofpdtantm;mandiqgmq BAgNAdE\d0 JIE: oReupY
depostntr% fﬁf@'ﬂ%@‘éﬁ&?“ﬁetﬁxé‘@aﬂ ke@ecd to a bum box and scrubber
conbi nat i on 02 as

ure safe disposal of any toxic corrosive and
fl anmabl e vapors. _ Access to an external chanber (not shown) from
deposi ti onp heuartask | Sode Dipisionathltiplehcress (COMA) adklows isigrallse

703. The ipte p h er, C
dep05| ti on&(g)pé{rtg%l%% gﬁ Béhh g?g\% %g;ra t f ?%y ¥ QQIw%ﬁgrqulcﬁl d
i s provi dell(€) a Fhisst adlt FBMA| SEIRALS shaxe fihe,same frequency spectrum.

In either the frequency or the time domain, the'multiple access
signals (S1, S2, S3, S4) appear to be on top of each other. 1In
principle, the informational data stream to be transmitted is
impressed upon a much higher bit-rate data stream generated by a
pseudo-random code genera.tor. The informational data stream and .
the high bit-rate data stream are combined by multiplylng the two
bit streams together. This combination of the higher bit-rate
signal with the lower bit-rate data stream is called coding or
spreading the informational data stream si.ghal. " Each informa-
~tional data stream or channel is allocated a unique spreadlng
code. A plurality of coded information signals are transmitted on
radio frequency carrier waves and jointly received as a composite
signal at a receiver. Each of the coded signals dverlaps all of
the other coded si.gnals, as well as noise related si.gnals, in both
_frequency and time: By correlating the composite signal with one

of the unique codes, the corresponding information signal is
isolated and decoded. :

In an attempt to give cellular systéms more capacity, voice
channels may be added to a cell in the existing radio frequency
band (primary frequency band) or added to the cell in a nev radio
frequency band (extended frequency band). 1In the EIA/TIA IS-54
standard, the extended frequency band may be located at frequen-
cies located above and/or below the frequencies contained in the
primary frequency band. In one embodiment of the present inven-

tion, one or more of the base stations in the communication system



controller 708 and VCR valve 725-3 which control the dispersion rates of

sour ce materials through manifold assenbly 40 (FI G 3) 1.0t _dep05| tion
chanber 2 by - regulating the flow of an i nefgomasTay s ALE T
source 736 into m st generator 46-1. Addi tj*opat™

controller, and valve inputs (not 25 shown) ca
gener at or 46- 2, which connects to manifold i} ab
725-5. A separate nass flow controller 708 is u',l;e_ to Inttd ce oxygen
from source 738 and/or other inert or process-agtive gases.into 1§

mani fol d assenbly 40 via VCR val ve 725-7. HRN o« F-REW 7 1L S zle

aﬁ sembl y Bmaﬁh Cedita B Nehifring ¥ Zire bastde rehley lpi:ﬁzmarg nbﬁ’lnequaﬁcy lﬂaa([jﬁd andardne
shown with_r el SaCE. nput nozzle assenbly 8 includes an

I nput t ube® ’Egéﬂﬂ?gh recgéélzljx‘/é; b?an&

a msted solution frommanifold assenbly 40 as
di scussed below in relation to FIG 3. Input tube 26 is connected to

| ?rcuate tUBPR some %%mm hasbal®| 8ysteny, Obevorhl [ifferenti jidupRords 31
or accept

| re abl e 13
WD 97/ 3432sﬂg Tg are s:.multaneously available. As a result, there are

PCT/ US97/ OtbgBe kindscrafivnaioibpastationsi whhcheRa¥r bep-qranating dry the

i nner ci r cuphehaicatibnl ffsten. HRE A% st kind of mobF1eaEEdt 6N 3 5ecaFATO! V

10 conpri ses an,arcuat e exhaust tube 2 avin
of using only a first group of channels. A second kind of mobile
station is capable of using only a second group of channels. &
third kind of mobile station is capable of using either the first

or second group of channels.
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SUMMARY OF THE INVENTION

The present invention overcomes the shortconings of the prior art
by dynamically set-:tini;' up’ calls and/or changing the channel
allocation of multi- mode cellular mobile stations using handoff
to balance the Grade of Service (G.0.S.) which is also called the
blocking rate experienced by the different mobile stations. The
present invention determines the capacity of at least two types of
channels whenever a new call has to be set up. If there is a
shortage of channels, the system then allocates the new call to
the type of channel in lesser demand if the new call is for a |
multi-mode mobile, or it hands off multi-mode mobile stations from
a first group of channels to a second group of channels or vice-
versa to create free channels for calls from single mode mobiles
of the type for vhich there is a shortage of channels.

BRIEF DESCRIPTION OF THE DRAWINGS

The features and advantages of the invention will become apparent

from reading the following detailed description in conjunction
with the drawings, in which:

Figures 1(a)~1l(c) are plots of channels using different multiple
access techniques;



a plurality &F A&FMEN}ESHDE’IT exhaust ports 31 wth renovable screws 30.
The 5 strugt re of the exmnmaust nozzle assenbly 10 is substantially the
same as thay ¢f 19@apR 19971 npul nozzl e assenmbly 8, except that a tube 34

Leads to a yaguum exhaust spujce (not shown). End caps 32 of tubes 28
and 29 are fend i ng. Arcuabe tube 28 of input nozzle
assenbly 8 d_the correspondi ng arcuate tube 29 of exhaust nozzle

assenbly 10 respecti VETYy ound oppositely di sposed peri pheral 10
portions

1. 4-2 of.supstrate ho exenp| ary
embodi rren?’\ﬂli'&geﬁnl;lgfgf ﬁscﬂ cBﬁ%e"?'T 19 AsCpoipdar m°bg1‘s ‘éﬂswm
centers ohaviingscglls3la mokidleeswiSchivg2Senter n(basealsltptlionatath mobile375
i nches abeats\dnd;r ate hol der 4. However, referring to FIG 1, this
di st ance | S ad gstabl e usi n%ldl fferent | engt hs of shaft 20 to suit the

speci fic JoBEe iBtliystyasessa Tlow chart of . ansybrontine s amg irddisgls
typi cal |y dedlir i sostt-exp fuﬁnﬂieﬁ ¥ Da ebapokess in accoiré@anceWwlithadnie i

di anet er o FBLALY jor walls of each tube 28,29
are pref er acﬁi ect ro-p ??é%e‘at ﬁg‘feﬁ@%@ I n tubes 28 and 29
respect i véiigunes 4 ApRd & &bbﬁ‘%ﬁ?#&?é y‘*19ﬂ4°h%§ﬁtq;r Ssuhroutiites fou hamslaffpped

to 20 acasilitase by 40cémpitershn kichitithce witly ene. ﬁresent inven-liﬁ'd}ﬂgh
such structure, and by adjusting the |ocation of open holes 31, 31 by

selectively inserting or renpving screws 30 in the two arcuate tubes 28 and

29, tPRTAIIED QESERIFIION.- ed sol ution or mist over the substrate 5 can.
be well controll ed for various solutions and flowrates, etc., to

achi eve a |form jtion of a thin 25 il mon substrate 5

SRR R OG T RIE O ARG MRS S I

nozzl e sys@mnbNy»rﬁamy axdellstlamw zobd 1es sadﬂ)bys;iﬁtmlalmh:a\iﬁbwo the
cooperate Pegéxflt NEhvbntion wgtd be! Xméf?lg%nté ?ﬁpgéll\ area

17 surroundln upper/ expose e o e su thin
whi ch t he §2¥ Y‘F’Ze arothe |R$¥¥R%S%%S§t%ﬁwh+¢ ty, ‘the Present mventlon can

be explained using the simplified representation illustrated in
Figure 2. For each c_ell C1-C10, there is a base station, 1-810,
with the same reference number as the corresponding cell. Figure '
2 illustrates the base stations as situated in the vicinity of the
cell center and having omnidirectional antenna. The cells, Ci-
Cl0, are, therefore, _schematically represented as hexagons. The
base station of adjacent cells may, however, -be co-located in the

vicinity of cell borders and have directional antennas as is well
_known to those skilled in the art.

Figure 2 also illu_strates“ ni_'ne mobile stations, Mi1-M9, 'inovable
-within each eell and from one cell to another. In a. typical
cellular radio system, there would normally be more than nine
cellular mobile stations. In fact, there are typically many times
the number of mobile stations as there are base stations.

However, for the purpose of explaining the ixivention, the reduced
number of mobile stations is sufficient.

Also illustrated in Figure 2 is a mobile services switching center
MSC. The mobile services switching center MsSC fllustrated in
Figure 2 is connected to all ten base stations, B1-B10, by cables.

The mobile services switching center MSC is also connected by
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30. cont ai ned throughout t he deposition process.
exenpl ary enbodi nents of substrate hol der 4, barfi
nozzl e assenbly 8 and exhaust nozzle assenbly 10

.t I s understood that variations of such styue utfi |1 zed
wi thin the scope of 6 _ 4

WD 97/ 34320 o

PCT/ US97/ 04185 the present invention. For exanple, the arcuate input
and exhaust tubes 28 and 29. “could be replaced with tubes of other

structur escahids & ¥- Sheed pubrl is sWigeliing téelephon® metiwairtikedrtallbioni 160 |
coul d si nptydig r{e%QJélQ@d &yl i":aﬂl%%a&f tﬂleoﬁoﬁfférs%tﬁlﬁeg wzéﬁfné%m;er

separat e exhaust port mani f

accor di ng ¥%F t%bﬁr E’ééﬁt statinRBArB10 anthgakdas d:h@sgé??ﬁﬁy“%msk are
utilized fast siliplsgtrgted vapori zed sol ution (m st or aerosol) to input
nozzl e assenbly 8, and generally conprises a m xing chanber 42, a
plurality of inlets 44 which are connected to corresponding m st generators
t hr ough rekpecddditiany ke 7he mohideroseyvigegepswitchinge gostdr f Msc

regul ati ngilPustiaved; Qméﬂilﬁmaym@ans’aﬁeiaafobﬁet Qewﬁcé@ézlhecﬁiﬁe@&ﬁ‘t%
o o SORE! cbfborea. o BABAAE"SD, nae, stasione, ey R dpdre )
di fferent khstratpdc nnar%xqm 2I» O\A/e'liitswt&d toe qahlag. chthber méanishr afgh
example, fixed radio links may be used for connecting base
stations B1-Bl10, to the mobile services switching center MSC. The
mobile services switching center MSC, the base stations B1-B10O,
and the mobile switching stations Mi-Mg,

are all computer
controlled.

The cellular mobile radio system illustrated in Figure 2 includes
a plurality of radio channels for communication. In all of the
embodiments of the present invention, the cellular mobile radio
system contains at least two types of radio channels. 1In one
embodiment of the present invention, the communication systen
contains both analog and digital (TDMA or CDMA) radioc channels
vhich are simultaneously available. In another embodiment of the
present invention, the c_ommunication system can have channels in
a primary frequency band and additional channels in an extended
frequency band. The extended frequency band can be located at
frequencies abové ‘and/or below the frequencies of the primary
frequency band. In another embodiment of the present invéntion,

the communications system 'maiy simultaneously provide groups of
TDMA channels and groups of CDMA channels.

In one embodiment of the present invention, when an analog mobile
station accesses the cellular mob_ile system, the analog mobile
station is assigned an analog channel. Likewise, a digital mcbile

station is assigned a digital channel when the digital mobile

station accesses the communication system. However, when a multi-

mode mobile station accesses the mobile system, the multi-mode

mobile station is not automatically assigned to either an analog



val.ves 725-* and inlets 44. 15 The mists as flowed into the mxing
chanber 42 are mxed to forma single,

) stiggnpol ution which
is then flowed into the deposition chanberREPQAéW ﬂ)'opri ate flow
rate through the valve 725-1 and input tulpe|26. Val ve 725 1} can . be

sel ectively closed off so that the deposif{i ¢n tRAPRIZ chn} be punped down
if desired, or to clean and purge thg ni fold system phen necessary.
Simlarly, the 20 outlet of the exhaust yal'Ve 725-6 1S conpected to a

vacuum sour ce (not shown) so t hat, when _necessary..to._ekhaust/purge one

0r 07 e by JEaTUa] HRARERLOTR Bompun kel 46 of ek ?ggs{?%&%ﬁ“ﬁ‘e&g S the
n xi ng chaeletionsbip betyeenavaidable appdad %‘Pﬁl dd&‘é’é chanpglspi &s a
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An i ﬁgor '? iﬂlﬂ%li?épgéFhBFit‘leélqn ?Fgaéﬁg%&? 51(33 J‘ﬁ\gzhéggrvgﬁég u(?rr °¥8 8fi ons
are afianatedds hb.srmnmacalﬂlynbtlte ahanngbsw ﬁmmerzethh% spjleatiiorsof

before theyAfels may Be' i’ﬂdf?@d'tﬂ; rd'@aePQfiehi She CRBBEY of alliiiable

atom zati on produces “a_ m st

th t abi | '
whi ch pr owhaneds i gither %ﬁ%?eelf%quﬁz' gnlﬁ?l éﬁgigﬂgcﬁ'% sldilhug:‘ O'? ﬁz)

pr esent : nventi on FIG 4 illustrates a schematic side view of
an exenp (YaT=TaT=lg IR =Ya W
present i ?\é/%fn 10N, ﬁg¥igﬁrak§'n t(g(e re”%é as#%\%go eﬁﬁmlig'tl enear‘ealt%g

appar at us ¥ie Fepg. eyecutrivPy rFtF# @mw@or}n%{stem to implément an
initial call set-up in one embodiment of the present invention.
The system first determines whether the requesting or requested
mobile station is a multi-mode mobile station in step 300. If the
mobile station is not a multi-mode mobile station, the system
determines whether there is an available channel in the group of
channels the mobile station uses in step 301. If a channel is
available, the mobile station, in step 302, is assigned to an
available channel in the mode of the mobile, otherwise the flow
continues in Figure 5. However, if the mobile station is a multi-
mode mobile station, the system determines the available capacity
of a first group of channels in step 304. In step 306, the system
determines the available capacity of a second group of channels.
The system then determines whether the number of available
channels in either group is below a threshold value, for example,
three available channels, in step 307. If the number of available
channels in both groups exceeds the threshold value, the mobile
station is assigned to a channel in either group of channels in
step 309. However, if the number of available channels in either
group of channels is below the threshold value, the system then
compares the available capacity of the first group of channels
with the available capacity of the second group of channels, in
step 308, to determine which group of channels has the most

available capacity. The multi-mode mobile station is then

assigned to a channel from the group of channels with the most
~available capacity in steps 310 and 312. The threshold value can
be set at various levels depending upon the desired characteris-
tics of the communication system. In this embodiment, the
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TU- 26B or equi val ent ul trasoni c transducer 1did gty and vacuum
sealed into the bottom of the cont ai ner Cont ai ner {ig a nodified
M1 1lipore Waferguard T-Line gas filter unit | (d$x aPRgggmp. {YY50 005 00)
without the internal filter cartridge. The dijrgction of gas 5§ flow as

i ndicated by arrows 420 is opposite to that whi i n normal

operation of the filter. Transducer 56 is. € #d  hol
bottom ~section 412 of mist generator 46 and is affixed” section 412
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cont ai ner 54. Bef ore operation, a predeterm ned anount of
precursor liquid 64 is i ntroduced into container 54 after separating
bot t om se®efarriiiyy fnewmn topFigureon ,1Xhetd] if stoowmi acflovw. dDagrag il-
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2601 t he LNSERRCHAP el LEefuTChiechted t S Elmhfinicat 108 |6/8HEn" Y
the nist GHERISRERY: ithey spnkinvatinn B dthseflgw émranwﬂmm-t Re afiter,

and the westep 30Zarr iThe gépstémt fdfrspadete riviowst h&xétwltélx.eta PRAHA6EEI 160
thé manifo %ga{g)l ' T. ry e | ap_iner.t )
such as ar%‘%sn':‘?zS el l}}r{Tl] ég?p n“lqor'ogﬁ,éfgiu% E%og%ehgbrhomd‘%f {s SR a%§§ [

Mprise a reac
appr opri at'¥hen3, #3ldnsetup for a single nade mgbideastptionshasvbdaen magds. 4

a”f' 5is 3#& Lﬁuéaﬁ%ﬂbéﬁ;/aﬂt _aoa?'zma?lig cgbﬁirié%?ébttggfiﬂaﬁzﬁ%_ %fgﬁ?obifz%-

deposi {1 orRRRRELERFRRRIRCG e SRR By PrrRbal A aIuS, as phreshold value

Al t hough t fannbetseferddr aaorions dievels depefi@ing updnSthe desirma eharac-
teristics of the communication system. In this embodiment, the
threshold value is three available channels. If a handoff is not
desirable, i.e., the number of available channels of the requested
‘type is above the threshold value, no further action is taken.

=]

However, if it is determined in step 400 that a handoff is
desirable, the system scans the mobile stations in the group of
used channels in step 404 to determine if there are any multi-mode
mobile stations presently operating in the used group of channels.
If the system determines in step 406 that a multi-mode mobile
station is not operating in the requested group of channels, no
further action is taken. If the system determines in step 406 that
a multi-mode mobile station is operating in the used group of
channels the system determines whether the number of available
channels of the second group of channels is' above the threshold
value in step 408. If it is determined in step 410 that the number
. of available channels in the second group of channels is not above
the threshold value, a handoff is not made. However, if the number
of available channeis is above the threshold value, the multi-mode
mobile station is handed off in a conventional manner to an
available channel in the second group of channels in step 412.



25. according to the invention, it wll be understood that other mist

generators coul d be utilized according to the invention.  FEor exanple,
a spray nozzle could be used to generate-ﬁm ENT\ rsor liquid
wi thin a closed container, and an appropriate '

_ . S jcoul d be
flowed through the mst and into the m xi ng chapber_ 40 an inlet

using :
and outlet port simlar to the ports 60, 62 shom1i91AERC3§b?4 and 5. 30
FIG 10 is a perspective view showing the plageprent of an ulf
radi ation source 16 within the depositiof chafrber 2. Photo-enh

the present process is effected by provi DLng-LMeud bormaw t) Iight
during and after the deposition process which is believed to stinulate
t he di sassoci ation of solvent a '

16 An exgmpies@foghe abovgdembodiment is described hereinafter. In
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a - - el 1
ove escrils gpexpat(:):{x?g %rxlx gné:fgfgél %h_a?ﬁ\te'l. If a multi-mode mobile station

‘is detected, the system determines whether the number of available
analog channels is above the threshold value. If the number of
available analog channels is above the threshold value, the multi-

mode mobile station is handed off from a digital channel to an
analog channel.

Referring to Figure 5, there is shown a flow diagram jillustrating
the steps executed by the system after it is determined in sﬁep 301
that there is not an available channel in the group of channels
used by the single mode mobile station. The system first scans the
mobile stations in the group of used channels in step 500 to
‘determine if there are any multi-mode mobile stations presently
operating in the used group of channels. If the system determines
in step 502 that a multi-mode mobile station is not operating in
the used group of channels then no further action is taken.
However, if the system determines that a multi-mode mobile station
is presently operating in the used group of channels, the systém
determines whether a channel is available in the second group of
channels in step 504. If it is determined in step 506 that a
channel is not available, no further action is taken. However, if
it is determined that a channel is available, the multi-mode
mobile station is handed off to the available channel in the
second group of channels in step 508. The system then sets up the
call of the single mode mobile station on a channel from the grcﬁp
of channels in which the mobile station operates in s'tep 510.



UV. source 16 includes at |east one UV lanp | ocated in deposition chanber
10 2, for applying an ultraviolet radiation bath therein. Spectral sources

which could be used include ultraviolet lanps and exciner lasers. In
ei't her case, the radiation bath applied by UV source 16 is tuned to
optim ze the dissociation of the desired chem cal conpound fromthe
sol vent and the organics or other fragmags. In the first case,

radi ation emtted by an excinmer |laser is spectrally "tuned" to correspond
15 to the energy needed to dissociate or crack the solvent bonds, the
precur sor cheni cal conpound bonds and/or_any internediate organlc
conpl ex bdiile dheednvention hasi hgenhdegepdbedi bn Mo Rreferdied
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one of (orwsknlmfthApﬁ Wmﬂfcﬁhﬁa#EP&nﬁsﬂecéésmﬁanhw bﬁe@@éﬁcwiﬂmgyﬁrum

The Cﬁ-&&‘%ﬂedt%héosbeﬁéfaﬁ&@éix\@ Bt eHePLNPEnt BbRICE its
ot herw se |t c %'out e precursor mst. For
dep05|t|onb5$ ﬁﬁt%ﬁq T precursors discussed herein, a Danielson
Phot ot ron PSM 275 UV radi ation source 16 which enits WV radiation rays

havi ng 25 a wavel ength of approxi mately 180-260 nanoneters. W
radiation in this wavel ength range is particularly effective in
resonating and di ssociating the hydroxyl bonds holding the silicon in the
vapori zed sol-gel, MOD, or other liquid "chem cal source.

Apparatus 1 shown in FIGS. 1, 7, and 9 includes electrical neans 102 for
30 applying a DC bias in the deposition chamber 2 during a deposition

operation. FIG 1 shows the DC:input 104. The DC potential applied
bet ween i nput sl eeve 25 and deposi tion chanber nmain body. 12 is
typically 350 volts. The DC bias achieves poling in-situ of the
ferroelectric filmadding to the filmaquality. _
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17. WD 97/ 34320

PCT/ US97/ 04185 A DC bias of either gfea et i tihan
350 volts could alsebe used to effectuate the 41&3&&5?&\4}?“&?3&{1“
addition, while deposition is occurring, conbi npt§ ons of ultravi &I et

r adi mllm“mt‘“ ‘tﬁ Hﬁ h'ay be applied within chanber 13 gpRheY7 t qget her
or s s repeated. 5 A suppl enenf a] heati ng neans,{ such
as a Hot “pl Iate, (not shown) may be ed to bake} a¥rdfor—anmeat—ea fli | m of
a precursor |iquid which has previously 1een deposited on a substjrate,

t he baki ng and annealing being preferably conducted i n  an aoXilTary
chanber, although the baki ng/annealing process could be perforned
within the deposition chanber 12, asygiggapged in relation to steps Plerr]
and P[err] 10 of FIG 6. The annealing 1s preferably perforned in an
oxygen furnace. Hi gh energy density ultraviolet radiation, such as
froma di ffused methodr fobasaritimtriony ascal sset-up fiopraefmebide seatiben din

anneal i ng. . . . i nEehES bl 6,
there is s%g\ﬁn%‘ lélﬁ'aéfégrr%me’irﬁig%f%gvﬁc aér?&gg&lgth i_cr:lamt: Jén 15 net Egﬂo %‘? tﬁ?@ ps
i nvent i on ¢ ahnntels Iconpx igiisg BBeFteps (Uon glass i s deposited
utilizing the apparatap ojetdéfind -vwhether ithe avbileestabtohayera dapasi- ed
was silicon dipxide.,.ln s (P lJic [ 0x1 r S wa
pr epar ed. i‘??%t'fm ge qﬁ%ﬁﬂ'ﬂ‘ evét?fclﬁ) is gfpﬂié Sf c%é)f%@fnd) &t Wit e Gt
groups of channels;
(b) determining the available capacity of each of the
groups of channels in a base station:
(c) determining which group of channels has more
available capacity: _ _
(d) setting up the detected multi-mode mobile station

on a channel in the group of channels with the most available
capacity. '

2. A method for initiating a call set-up according to claim 1,
wherein said multi-mode mobile station is set-up on a channel in
the group of channels with the most available capacity only if
there is a shortage of capacity where the available capacity of
any of the channel groups is below a threshold value.

3. A method for initiating a call set-up according to claim 2,
wherein said threshold.value is three available channels.

4. A method for initiating a call set-up according to claim 1,
wherein said multi-mode mobile station is set;up on a channel with
the least amount of interference.

5. A method for initiating a call set-up according to claim 2,
wherein said multi-mode mobile station is set-up on a channel with
the least amount of interference.

6. A method for initiating a call set-up according to claim 1,

wherein a first group of channels are analog channels and a second
group of channels are digital channels.

. This Sheet Has Been Replaced
ki




of .materials indicated in Table | were neasured. In Table 1, "FW indicates

f'or mul a wei ght, "grams" the weight in grams, "mmotes* indicates
"m |l il es and . ani v~ 20 indicates the equivalen Been Replaced -
TABLE | mpound  FW gr ans H“mtﬂ” ' AmS| | i con
But oxi 018 4.0613 1. 0000 BMHNHI
172. 27ﬂnlllamnll|llllﬁ 359  4.2742 25 ~acid | es in
sol utioh. Thé v&nddr of the silicon butoxide was St rem. while t he

neodecanoi ¢ aci d was obtai ned from Mrt Oh- Thi okol. Continuing with step P1,
the silicon butoxide and the neodecanoic acid were placed in a flask with
50 30 mlIliliters (mM) of xylenes. The m xture was heated for eighteen

hours to g, rraxwuatnod fé@rmefﬁtaﬁﬁxgo% éiii%é&&ﬁ%é&tdix@ tioOcthshi 1] out
all water. Then | enes

added and _t he was ral sed to
a maxi num*Bereis [aen11'1"€’,s'{' ZPHBw S flcm% dhahfe18°9h ‘4 prima
18 fréQuency4B2fid and a second group of channels are channels in an

PCT/ US97/ Q:‘H:%%ded frequency band.

8. A method for initiating a call set—'up according to claim 1,
wherein a first group of channels are channels in a TDMA system and
a second group of channels are channels in a CDMA system.

9. A method for allocating traffic channels in a cellular
communication system which contains two or more groups of
channels, comprising the steps of:

(a) determining whether a handoff is desired;

(b) determining the available capacity of each of the
groups of channels in a base station;

(c) determ:.nlng which group of channels has the least
available capacity:

(d) detecting whether a multi-mode mobile station is
operating in the group of channels ‘with the least available
capacity: .

(e) handing off the detebted multi-mode mobile station

to a channel in the group of channels with the most available
capacity.

10. A method for allocating traffic channels in a cellular
communication system according to claim 9, wherein the detected

multi-mode mobile station is handed off to a channel in a group of
channels within the base station.

11. A method for allocating traffic channels in a cellular
communication system according to claim 9, wherein said step of
determining whether a handoff is desirable is performed when a
requect for a call set-up of a single mode mobile station has been

received and the number of available channels in the group

required is zero.
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water to distill fromsolution. The distilling sted

form ng step, P1, as it is in the preferred egbédins

above,_ but i s shown separately as - step P5, siHcé P

step.. That is, distilling out as nmuch water as os'g;jpm.%m magef an
essent um"mm m"i i hal precursor is inportantit® prevent _
deteri mmet:ursor when storing. Also, gophnt s and
ot her ©addi t vés may! be added in step P3 and ed W|th the pre rsor
This generally is the case when a sk3icon glass, such ag™ =

bor ophosphosilicate glass (BPSG is to be deposited. In step P7, the
m xture was diluted out with additional xyI enes until the sol ution

wei ghed 40Q,.617 hi ro ol uti.on w conce tion '
10 %0f 0. oo Ahetapdo i ShSEiuind SFasRSc Sttt P B S
Just pri orcqrunumca@e:pogxsm aqcomdepxwgcowl@(m grawbeykinheatd| steprofivas
wei ghed ange ¢ i rPthg v}tﬂether ax}ihﬁEiS%ft Qs%.@@@akﬂié”l% p-Qi-'f%rEtEQdeﬂéﬁl the

sol ution of concen rat 0500 | i con

ot ur ni ng PTG P8 VAITRAL & SHARIBLS 1DPES PE Altg FxeBipe oF ChfBaThe is
precur sor laslaiescrthmmm/wa\lme pl aced in contai ner 54 of m st generator
15 46 al ong with about '5.0 nl of nethyl ethyl ketone (MEK) initiator.
Initially, substrate 5 conprising a silicon wafer 1222 (FIGS. 13 and
14) deposut%d ok Pmethed for pldogakdndotrRifdc pFhgrnels adrodpieel tular
pressure (@ﬁetmieﬂm&srsyzgfem gotordaday to cladh ¥Owherelif daiid dRresRoiEs.

The substrgsgu&/a)._s Q_lh%_cee al lltl%l%egagh;‘ q chanmber on t he substrate

hol der. Theé deposttion chamer Wwas "punpe down to 10[err] Torr using 20
rough punp 921 via valve 726 and hi gh vacuum punp 916 vi*a valve 713. A 350
volt DC biag, waa %@Qitidiﬂ bet-w/equo%laeqhe 2or 264 & hehaﬁhalgoci\ﬁ 1 eéntifar

d t h t at t
fobare | " cORARBTFAERSHoPYSEeR ACCERATS §9 GiAiRoRs YRFERIRA E1T60 GEAREe
16 was t heoftchamugel are @nalmyg ebanhelseand a desond giroupno £ tahamniel st Aee

deposi tionggha grcﬁ§n hk.as any 25 noisture on the substrate. High
vacuum val ve “713 was t en closed off, and the

15. A method for allocating traffic channels in a cellular
communication system according to claim 9, wherein a first group
of channels are channels in a primary frequenc’j band and a second
group of channels are channels in an extended frequency band.

16. A method for allocating traffic channels in a cellular
communication system according to claim 9, wherein a first group

of channels are channels in a TDMA system and a second group of
channels are channels in a CDMA system.

17. A method for allocating traffic channels in a cellular
communication system according to claim 9, wherein the detected

mobile station is handed off to a channel with the least amount of
interference.

18. A method for allocating traffic channels in a cellular
communication system according to claim 9, wherein the detected
mobile station is handed off to a randomly selected channel in ’che
qroup of channels with the most available capacity.
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deposi ti on chanber was slowy back filled via valves 727 and 942 with an

i nert gas source 944 such as argon or nitrogen to a pressure of
approxi mately 595 Torr. Next, the process vacuum line was opened by
openi ng exhaust throttle val ve 928, filter 931, and needl e val ve 932
to stabilize the deposition chanber pressure at 30 approximtely 595 Torr.
| nj ection valve 725-1 and deposit val ve ¥5-2 were then opened and

val ve 725-6 was closed to start the flow of argon from source 736

through ul trasonic nist generator 46 HFEHSThRs then turned on for 30

mnutes to cause a film OfRM%M Angstronms to be

deposited at substantlally 19

WO 97/ 34320
A th £ tt d handli i 1
PCT/ U971/ 04185 = ™° ?T%l%n S?errjf)n ature on the substrate: 5 de oSt 1|:%)en

process useelhvben rasq system ypwhich copsideTatipBots @igendEopte hanst

m st over éﬁpaéy@ﬁtdﬂts@veﬁauety@eauéfl@ha&mels ﬁmbﬁbeﬁmﬁﬁﬁcﬁtibﬁcﬁyéhéi%l de
precur sor g on th bstrate Hp prf Eﬁ £ Ln film tq?
ot gener SEEPTRERES o Eec vl abtAe (et aey; KF ORBR B erpblt! g oo

of f. Deposi:haml./@ J?QStllema@mmm:\cumoBymwewmx&m néve rcakple mezedad
L1 ansducer e50punsed YCIThE! eybpelicPhed bdnlth the elllal1YoRte 190 Gl

m st generator 4 reached anbi ent  tenperature. was p
through veRf channels githnthe ngosk g@radiab ?oﬂhw%% #%etl%% mﬁﬁ%’i’é‘%tep
P10O. mobile station is a multi-mode mobile station, or the system

hands off a multi-mode mobile station from a first group of
channels to a second group of channels or vice.versa to create
free channels for calls from single mode mobiles. '

Figure 2
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In.step P11, while the wafer renainéd in the deposi ti on chanber, the 10
chanber was slowly punped down to 0.4 Torr for 1/2 hour using punp 921

Buri ng the sl ow punping, valve 928, filter 931, and valve 932 remained
epen until the chanber pressure reached 0.4 Torr. Thereafter, valve 928
was cl osed and val ve 713 was opened to aIIOM/ﬁyﬁﬁ}inu;.mﬁiqwf~w

punp the deposition chanber A/6own to 10[err]ﬁéﬁfﬁ 29} b L ORS

dry the silicon precursor and forn1a solid 15 S|Iﬂcon conpound

substrate. Then another two Iam L_(gz dxildeTRARR I9F7 Helposi t ed
as descri bed above. Next, valv¢ 72 d ardéthe depositio

chanber was vented to atnnspher# 6@?fure by opdning vent valrve 7R7. The
waf er was then renoved fromthe i on” chanb&L..and. pasi:haked at 400 C

onpl ete tep P13, the wafer was then

for two mnutes, .to

anneal ed 20 i nfMREEygen at 49&9—&%—¥§ [err]C for 60 mnutes. In step
P14, a plati num bottgm ctrode | ayer 1230, and a top plati num
el ectrode 1232 mas deposi t ed then ¥ waf er was etched using

wel | - known phot g SI t tecphiques to pHQdUce a ~plurality of

el ectronic deV|é@! i €d_Dbel ow As i ndicated

above the devices had g conTornaI coverage with MTRBY 25 variation in
[ ef BST

t hi ckness across the f—goou"STEP coveragﬁ no cracking. JTh

capacitor formed was O _integrated cireti-+—etretty- — [/ urni ng now
to FIG 8, a cross-sectional view of a portion of an integrated circuit
100, portions of which are nade by the nethod of the invention, is shown.

It should be understood that FIGS. 8, 13, and 14 depicting an integrated
~circuit are 30 not neant to be actual cross-sectional views of any
particul ar portion of.an actual sehiconducting device, but are nerely
i deal i zed representations which are d to nore clearly and fully

depict the structure and process aﬂ:;§§;5§§ t han woul d ot herw se
be possible. The portion of the idtegrated ci U|t 100 shown
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20. W) 97/.34320 ' _
PCT/ US97/ 04185 represents one nenory cell 76 which includes a

transistor 72 and a capacitor 80. Portions of the integrated circuit
100, particularly the layers 77, 86, and 95, may be formed utilizing

t he apparatus and process of the invention. O hegf | ayer
82, may be formed using the appa@/& us of the in é%ﬁﬁéﬁmaﬂym-gﬁggtl-oxide

5 precursor. Wen the layer 82 is a ferroelectrfiq material such 4s
strontium bi snuth t ant al at e,%réed cijr cgit APR 1897 o1}- ol atile
ferroelectric (FERAM sw tching y®ell,f gnd when the 13yqr 82 is a
dielectric material such as BST, the integrgted—Trreurt— 100" 4 a
vol atil e DRAM nenory cell. trteo atgd_circuit 100 inclludes a
substrate 71, preferably a singlfe crystal 10 \silicon waler, on which
transistor 72 is fornmed. Transi/stor 72 conpri sgs source/drain active
areas 73A and 73B, fornmed by doping a s of suRstrate 71, and gate
74. Integrated circuit 100 fyrther incljudes fielY oxide areas 75, and first
insulating layer 77 on whicly capacitri80 i s for mpe—-= =Qsul ating | ayer
77 may inclide a gate oXi de and &Efrnal oxi ge though thege are not
shown separatel)f, 15 because\ as is |+ known/ t hough they axe forned in
different stepb they \r essei i al | y=mer™ge begause thQF are maNe of the

[

sanme material/ First sul ati ng 7 layer 77/conventiopal Iy may\al so
i ncl ude a ngh-doped si]icon gfas aver, a BFSG '

Y
s |




(borophosphosilicate glass) layer, and an SOG | ayer. However, according to

t he invention |ayer 77 conprises 5 to 10 |ayers of S|I|con d|0X|de
and/ or BPSG forned 20 by the process of the i nvent j -

i ncludes first electrode 81, i nt er medi ate | aye/fBPL

ferroelectric or a high-dielectric constant g, erlal

el ectrode 84. Second insulating | 8/8r 86 overlies t] ' 19ﬁ$gpﬂgh iBO,
and wiring layer 88, often referred to as a netallijafion Iayer {

connects the active are rst el ectrode

active area 25 73A and(secsﬁ%ﬂzlecbrode 84 with ot
circuit. Wring | ayer 88 'S
including a first

73B, a second | ay

er portions of t
preferably a nul tilayered stracrore

ontact with the active area 73A and

d. | ayer 93 which contacts t he

odes ML and 84 respectively. Layers

@ﬁ 99 of first
nd electrode 84,

.} and
8]

90, 91, and I3
73A and 73B 30 respec
el ectrode 81, portion 119
and portion 117 connecting por|t€Sns

21 MD 97/ 34320
DETERMINE NUMBER OF AILABLE CHANELS
IH FIRST 6ROUP OF GHARNELS
) -

304 | ASSICH NOBILE A CHANNEL W THE
 GROUP OF CAAANELS THE HOBILE USES

— \
OETERNINE. HUNBER OF AVAILABLE CHARNELS é) 302

1N SECOND 6ROVP OF CHANNELS

P

307

1S THE NUNBER OF AVAILABLE
CHARKELS 1K IST OR 2HD EROUP BELOW
A THRESKOLD VALYUE

ASSICH KOBILE A CHANNEL
I ARY GROUP OF CHARRELS
' 34‘)9
CONPARE NUNBER OF AVAILABLE GRANWELS | 500
"IN FIRST AKD SECOND 6ROUPS -
SELECT THE 8ROUP OF CHANNELS WITH
THE NOST AVAILABLE CAPACITY Y l=2x*4

I 310

ASSIGN NOBILE A CHANNEL I THE
SELECTED EROUP OF CHANNELS —312




J e —

oveflies second insul ating | ayer 86, and portldns 118 and 119 penetrate

second insul ating |l ayer 86 to contact surface 99 of first electrode 81
and surface 97 of second el ectrode respectively. Port§ _ %§$%§ -
are electrically connected by portion 117 thereby el S v o “ﬁt@r#if

connecting active area 73B to surfame 99 of
ot her embodi nents active area 73B nay be con
84, since the capacitor 80 operate with
pl aced across it being in e gr direction.
phosphor ous-doped silicon gl s, conpletes t

first 5 elgctjrode 81. In
nected to sedorjd 19 ARR ge3x ode

d or voltages$

i ge fii el
zjcadbﬂqy r 95, preferabfy
e layered structure of the

I nt egrated circuit. As is|well-known, such integrated circuits 100 are

generally nade on a 10 wafs
i ndi vi dual |ntegrated PTCui t S
mllions of cells #6. Each chip is thef
finished integlated qlsr,pdq,yggffpfg/ﬂdgl[ Al 't
what is at prese considered to be

present invention, il
enbodi ed i n ot her speC|f|

to be considered in all_&spect
The scope of the i nvention is |nd|cated

than the fofegoi NGSOANSHIBIRES OPERATING IN THE
USED CROUP OF CHANKELS

pagkaged to prag

ati ve and not
by} t he appended q

404

406

ARE ANY KULTI-NODF NOBILES
OPERATINE [N THE USED EROUP

A0

OETERNINE NUMBER OF AVAILABLE

CHARNELS 1K SECORD 6R0UP OF Chamners | 408

IS THE NUNBER OF
AVAILABLE CHANKELS ABOVE THE
THRESHOLO VALUE

0

IN SECOKD GROUP OF CHANKELS

HARDOFF KULTI-NODE NOBILE TO CHARNEL | 41

qgiequently sawed in to hundreds of
ch chip containing thousands or

o _t he

7 ) .
QU 17 h A b”p d
preferred e %llﬁill'l§ of the

pood that the 15 inventi @
- 2~ Wi t hout departing fromthe spirit or
essential characteristics thel¥f. The present enbodi nents ar ¢,

t herefore,
estrictive.
| ai ms rat her




22« 2008/ 014PC . VE CLAIM : 1. A method of
fabricating a thin filmof silicon dioxide or silicon glass on

o=

SCAN NOBILES OPERATING I THE 500
REQUESTED 6A0UP OF CARNELS

| Ewp
502 |

ARE AKY WULTI-NODE NOBILES A0

OPERATING [N REQUESTED EROUP

DETERNINE IF OKE CHANNEL 1S AVAILABLE 504
| K SECOKD 6ROUP OF GHANNELS

906

1S A CHANNEL AVAILABLE IN "

SECOND GROUP OF GHANNELS

HAKOOFF NULTI-NOOE NOBILE TO CHANKEL 508
TN SECOKD 6ROUP OF GHANNELS

t

SET UP CALL ON A CHARNEL FRON 510
THE REQUESTED 6ROUP OF CHANKELS
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Wbcﬂ7

a substrate char acterr zed by the steps of Do Buieomoi

(a) provrdrng ,5 P6, - Py a Irqurd precursor (64) - - -
cont-ai ni ng .a ‘!ﬁ%ﬁiﬁmm skl ect. e from t he-group consisting of sili ‘con .
5 car boxyI at W alsl y+wat er-- fr & il con. al koxi des, and conbi nati.ons -
t her eofg (b) placrng sard substrate (5, 71) - |nsrde an encl.osed.:
deposrtron chanber ey produci ng a mst (66) of said

|i qui d priecursor; L (d) fI owr ng (PlO) sai'd m st through sar d '

deposition- chan‘oer to f rma 10 Iayer of . regursor: li n’ s
substrate; dad - Inacellular comapumnica %g‘ﬁﬁm Eﬂﬁ gre

g?ﬁ?ib?%?‘%@&@%@b’eg’% group O%E}l’%‘:ﬁfé@(}?é@ﬁé on %‘oxr de

and si idafdnedbe Second - ofmobzle?smﬂ?liﬁvﬁiehheebwhﬁrstehdlsenohd\gméf sai d
step of flowr ng |so£f alrrred 15 “while. mai ntai'ning said déposition chanber
"

at anbichannel locaungtrafﬁcchannetmmh%stauonhfsﬁl ISt TYRtherein

sai d si |con. r| a! %orms part’ of - Ao 0Nt egrat ed- cr reuit (100), said
met hod@ﬂpflﬁ@g \g g the step. corrpl etrng (P14) . " t.he fabri catron of

sai d integrated Gefsg ﬁné%lhﬂﬁtﬁ%ndﬁﬁbﬁﬁ%iobﬂe@&ﬁbh%sﬁﬂs&&ﬁr

material as -an , i nsul at or ™ (77) for an ‘el'ectronic devi ce" (76) he . .

i nt egrdembd20 ci-reuit. _ I The et hed of ¢l aim 1 vvherer n said

| iquid precursor corrorr ses .a koxi-de a.solvent.

5. "The et hod of SERAR & it aurroiaraeﬁ te%ﬁeearlwe i onfeoginaid

sili CORrét %&Q@%‘ .;a solvent. . 25 ¢ - 6...The method of cl‘aiml, _
vvhererns ep-of. 1ovv|ng said m st |nto said - ° deposition chanber is -

per f or nmed whr e rdetenmkmg v ararld.slenmacnytma saidrseemﬂlgroup ofcharinels‘pand |
, N handmg-oﬂ" a mobile. station of said second type operatmg in said first group of
.channels wa chammel in said second group ot‘ channels when a channel is ava.tlable in said
second group of channels

2. Amethod fonalloca.tmg traff' c channels ina cellular commumcanon srstem
: accordmg 0 claun 1, whercm the detected mobrlc smuon 1is handed offtoa channel in sa1d .
second group of channels within a same base suﬁon. '

3. A method for allocanng trafﬁc channels ina cellular communication system
| accordmg ] clatm 1, wherem sard step of detenmnmg whether a handoff of a mobile station
of said second type is desrrable is performed when a request for a channel assignment of a
mobile statron of said first type has been received and the number of available channels in said

first group of charmels is zero.

4. A method for allocating traffic channels in a cellular communication system
according to claim 1, wherein said step of determining whether a handoff of a mobile station
of said second type is desirable is performed when the number of available channels in said

first groups of channels is below a threshold value.
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7. -The :.nethod of —ctaimt,—wherein :sai-d .step - of fl.ow hg. corrprl ses i.njecti ng -

said ri'st. into cllanber (2). in-closé proximty to and around"
t He- 30 peri. ph{aim# @Ememﬂm f | said-substrate (5)-and exhausting said

m'st from said | OR chanber ‘al2a - regl on:in close proximty to o
and around .t he perl phery of..... ran opp05|te Si-de of -said substrate to

cieate a substantially. evenl.y d| strihuyte
S as i amethod for ﬁﬁrggangelsaggcsu@agmcamm systern

8. The met hod -of —¢l. ai e aﬁﬁmﬂﬁé & (5) def i nes

a substﬂ’ﬁ?‘ﬁ‘g'ﬁﬁ 'S‘Méﬁ@ etween ‘sal d substrate and a- = ~

barrier plate(6) located Wi thin. sald deposition chanber.-(2) ina - -

spaced rel ation t'o-said 5 substrate a all el sai d substr at | ane.

9. The method.of . chaethod faraliocati mﬁﬁemr%ﬁ “lé,lla‘éﬁml}l"“éll?&f‘ ﬁlﬁﬂg -

ul travi oI et radia Walm %ﬁd&éﬁe lstgﬂdwséchﬁd '
ccﬁéiﬁ‘o \gh&glndsafa ﬁ}“- eo e et gﬁal?é i ncludi'ng

dep03|t|
t he stewmag@&ﬁ@aﬁnﬂa&bet vveen sai d dep05| tion chanber and -sai d-

subst ra

7 A meﬂmd for allocatmg tra.ffic channels m a cellular cOrnmumcauon sysuem '-_ _
o accordmg to claim I, wherem said firstgroup ofchannels arechannelsmapnmary frequency o
) bandandsaxdsecondgrcu;)ofchannelsarechamelsmanextendcdfrequencyband '

8. A method for allocanng trafﬁc channels in a cellular ccmmumcanon system
accordmg to claim 1, wherein said ﬁrst grOup of channels are channels in a TDOMA system and
said second group of cha.nnels are channels ina CDMA system

9, | A methnd for allocanng trafﬁc channels m a cellular commumcatlon system
according to claim 1, ‘wherein the detected mobile: stauon is handed offtoa channel in saxd
second group of channels with the least amount of interference. ' -

| lO. A method for allocatmg trafﬁc channels ina cellular commumcanon system
according to clmm 1, wherern the demcwd mobrle station is handed offto a randomly selecwd
channel in sa1d second group of charmels
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' ABSTRACT
REARRANGING CHANNELS

A method of settir_lg up and handfl_.ing off calls in a mobile
cellular radio system in which consideration is given to the load
capacity of several types of channels. The communication system
determines the available capacity of the different groups of
channels in the communication system whenever a new call needs
to be set up. The systém then assigns the new call tot he group
of channels with the most available channels if the requesting
mobile station is a multi-mode mobile station, or the ‘system
hands off a multi-mode mobile station from a first group of
channels to a second group of channels or vice versa to create
free channels for calls from single mode mobiles.

Figure 2
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(57) Abstract

A method of setting up and handing ofT calls in a mo-
bile cellular radio system in which consideration is given to
the load capacity of several types of channels. The communi-
cation system determines the available capacity of the differ-
ent groups of channels in the communication system when-
ever a new call needs to be set up. The system then assigns -
the new call to the group of channels with the most available
channels if the requesting mobile station is 2 multi-mode mo-
bile station, or the system hands off a muiti-mode mobile sta-
tion from a first group of channels to a second group of
channels or vice versa to create free channels for calls from
single mode mobiles.
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