. SOG Backgroud of Invention 1) Field of the Invention This

; cde3eY; ZYSBF6TZ. 9' 2001067925 A CAPACI Tl VE SENSG?ZF%RO&'&&&BS&%UE}ES I N
e el ates

generally to spit-on-glass (SOG5 spin coating tools used in the fabrication
c= sem conductor devices and nore particularly to a capacitive sensor in

., SOG tubing used to detect gas bubbles in spin,-on-glass flow ng through the

SOG tubing. 2) Description of the Prior Art Spin-on-glass tools are used to
coat sem conductor structures with spin-on-glass. It is critical that tre
SOG does not contain any gas bubbles. Gas bubbles in SOG will reduce the
qual ity of the SOB capacifovireskisex Hire paakersnangomslds reduge yields. In
the industry, it is common to use optical sensors to detect foreign bodies
in the SOG fl ow. However, the inventor has found that the optical sensors
need to be inproved upon to increase the sensitivity and | ower their costs

and mai nt enance frequency. 4 This invention uses a capacit 0

detect bubbles in SOG fl ows. BaekgEpahlaseerDferdieycon ng the “mmmm‘mmmmuml

deficiencies noted above is evidenced by the extensive technol ogi &l o

developneEs di gg&gg%to t é%ﬁﬁieCt’ as docunented by the rel evant patent
€ C

and techni cal fltera.Lﬁ%ﬁ §8est and apparently nore rel evant

techni cal devel opnents in the patent literature can be gl eaned by

consi dering US 6, 024, Z4960nhvéhators hoyvis s oRhkeal 1 §ens o f-or. detgcli ng
bubbles ' in a SOG line. US 5,089, 305(Ushijim et al.) (assigne& to EEL)
shows a SO8CEpherbr esdstintndlooldSuBed0if, thd Of{dvitada et cal . ) , US 5,
688, 322 (Mdtad et al.) and US 5,925, 410( Ak. ram) show other SOG tools and
processes SeRéchnauc todusdvices ecknnoak bhterailia end tl edps PG ve

sensor in SOG tubing used to detect gas bubbles in spin-on-glass

»

flowing through the SOG tubing.

2) Description of the Prior Art

Spin-on-glass tools are used to coat semiconductor
structures with spin-on-glass. It is critical that the SOG does
not contain any gas bubbles. Gas bubbles in SOG will reduce the

quality of the SOG layer formed over the wafers and will reduce

yields.

In the industry, it is common to use optical sensors
to detect foreign bodies in the SOG flow. However, the inventor
has found that the optical sensors need to be improved upon to

increase the sensitivity and lower their costs and maintenance

frequency.
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capacitive, sensors", Technical Data series 40 shows technical data for

_ capacitive sensors. Summary of the Invention It is an object of the present
invention to provide a capacitive sensor that detects bubbles in SOG fl ows.
2 It is an object of the present invention to provide a capacitive sensor
. that detects bubbles in SOG flows in a spinon-glass tool fog sem conduct or
manuf acturing. It is an object of the present invention to provide a
capacitive sensor that detects bubbles in SOG flows in a spinon-glass tool
and stops the tool operation when bubble are ' detected. It is an object of
the present inventionthesptQvkde; apaciti tects bubbles
in SOG flows in a spi non?gngggtgéﬁljcﬁ n aaTﬁ\é%ﬁ/I%?Eggé&;&?%%ﬁd?tgro“ea“c“cco'npI i sh
t he abovep@Bpesti ¥€Ssod he present invention provides a capacitive sensor
for detecting bubbles in SOG flows preferably in a SOG line connected to a
SOG tool. A key point of the invention is to use a capacitive sensor to

det ect ‘gas bubbl es i nT§gi ArBAr§rase 3§ cwargoringugheavsO®tube. This is a
new, unsu%gested use for a capacitive sensor. The prior art bubble sensors
are opti c&FT3ERSDF 5SS ThHe- FmFE dsesvofienped dapatid iaktesenser s do not
suggest using the capacitive sensors to detect gas bubble in SOG flows. 3
A spi n- on-tﬁlcg%lﬂ%ILF%ér“}e‘é‘i/ls%éq‘ﬁf}?a§iitrﬁét?ﬁv‘émtl'@m'%ihjaﬂa:ci tiisveosensotedini t
to detect gas bubbles in a SCG tube. A SOG bottle is provided. The SOG
bottl e coRaithe SEESVANL' pPatepds andsygphpiral chhmervtmikd.o the plessuate tank
by a pressure tube wherein the N : gas supply pressurizes the inside of two
sSOG ' and apparently more relevant technical developments in the

patent literature can be gleaned by considering Us

6,024,249 (0n) that shows an optical sensor for detecting bubbles

in a S0G line.

Us 5,089,305(Ushijima et al.) (assigned to TEL)

shows a SOG /photoresist tool.

US 6,010,570 (Motada et al.), US 5,683,322 (Motad et

al.) and US 5,925,410 (Akram) show other SOG tools and processes.

Rechner Industrie technical literature entitled " DC
capacitive sensors", Technical Data series 40 shows technical

data for capacitive sensors.
Summary of the Invention

It is an object of the present invention to provide

a capacitive sensor that detects bubbles in SOG flows.



bottle with ~T~ gas. The SOG bottle is connected to SOG tube. In a key
~feature, a capacitive sensor is nounted on the SCG tube. The capacitive
sensor detects gas bubbles in the SCG fl owi ng through the SOG tube. The SOG
tube is connected to a nozzle, the SOG fl ows through the nozzle over to a
waf er. The Sensor can be connected to a circuit to alert an operator or to
shut down the tool with bubbles are detected. In addition, the capacitive
sensor is preferably a capaci ti ve sensor nanufactured by Rechner El ectronic
I ndustries Inc, and is Moddel i;AS- 40-18/5-N. The SOGtube is preferably

conpri sed of PTFE. Additt wgng{1 QQ @8@50@ ge the invention wll
be set forth in the description hat r%eag i Enpgrrlv\fﬁo Be Bbvicous

from the desanhpiione Sirsdayibe et e B £g§“ el dhe i nvention, The

obj ects and advantages of the invention may feal A Sobfaf n8a by

means of Qn_ghAstr gggpt%it%%&c%qlqm%%g‘gl E% Q%t; partl cularly pointed out in

t he append clai ns. Bri ef scription o avdrrh s The features and
advant ages of a sem conductor device according to the present invention and
further details of a pPriodessnobbf abk i ehtting meckena sereconductOrpaMide in
accordance with the present invention will be nore clearly. understood from
the fol | ofi FGPEESELY DL FOMSPAKER T Hledenitenbtbbhewi th IS¢ Hecanpanyi Bgin-

drawings in which Iike reference nuneral s
on-glass tool and stops the tool operation when bubble are

detected.

It is an object of the present invention to provide
a capacitive sensor that detects bubbles in SOG flows in a spinr

on-glass tool in a TEL MK-8 SOG tool.

To accomplish the above objectives, the present
invention provides a capacitive seénsor for detecting bubbles in

SOG flows preferably in a SOG line connected to a SOG tool.

A key point of the invention is to use a capacitive
sensor to detect gas bubbles in spin-on-glass flowing through a
S0G tube. This is a new, unsuggested use for a capacitive
sensor. The prior art bubble sensors are optical sensors. The
manufactures of the capacitive sensors do not suggest using the

capacitive sensors to detect gas bubble in SOG flows.



designate simlar or corresponding el enents, regions and portions and in
~which: Figure 1 is a schematic view of the SOG systemthat has the
capacitive sensor according to the present invention. FIG 2 is a side view
of the capacitive sensor of the present invention nounted on a SOG tube.
FIG3 is a front view of the capacitive sensor of the present invention
nmounted on a SOG tube. 6 Detail ed Description of the Preferred

Enbodi ments The present invention will be described in detail - with
reference to the acconpanyi ng drawi ngs. The present invention provides a

capacitive sensor forAdetectimgigas bebhlesyi Byar&OG4d ne.e A Queruiew of
the SOG delivery system- FIG 9 A key point of the inventionis to use a

capaci ti veasansotveéZdnaotetiatt gasdbtbbt esad bsRiiRs0AngLass;fl.aw ng, t hr ough
a SOG tube. This is a new, unsuggested use for a capacitive sensor. The

prior artseenserslare eridveakdsennor soc i iRNWAGLURES s t: 26, capaci tive
sensors do not suggest using the capacitive sensors to detect gas ‘bubble in

SOG f |'owssufol ¢ hies appiniceartd $okBRW S68€su MO 1N iy Lhe Ladustry uses

&

capacitive sensors to nmonitor bubble in SOG fl ows.” Capacitive sensor are
only usedwherabastie N.i gubdsheye) ohdsdankss Rekerrknge tor B G Lo

spi n-on-gl ass delivery systenhas the invention's a capacitive sensor to

det ect - gasobubdblesti W.agsG tthe.50G bottle is connected to SOG tube. In
a key feature, a capacitive sensor is mounted on the SQG éﬁbe.
The capacitive sensor detects gas bubbles in the SGG flowing
through the SOG tube. The SOG tube is connected to a neczzle, the
SOG flows through the nozzle over to a wafer. The Sensor can bé

connected to a circuit to alert an operator or to shut down the

tool with bubbles are detected.

In addition, the capacitive sensor is preferably a
capacitive sensor manufactured by Rechner Electronic Industries
Inc, and is Model KAS-40-18/5-N. The SOG tube is preferably

comprised of PTFE.

Additional objects and advantages of the invention
will be set forth in the description that follows, and in part
will be obvious from the description, or may be learned by
practice of the invention. The objects and advantages of the

invention may be realized and obtained by means of



A SOG bottle 18 is provided. The SOG bottl e contains spin-on-glass (SOG
22, . R D12 gas supply 14 is connected to the pressure tank 17 by a
pressure tube 16 wherein the Nz gas supply 14 pressurizes the inside of the
SOG bottle with Nz gas. The SOG bottle 18 is connected to SOG tube 26. In a
. key feature, a capacitive sensor 62 is nounted on the SOG tube 26. The
capacitive sensor 62 is inside the SOG tool cabinet. The capacitive sensor
62 detects gas bubbles in the SOG fl owi ng through the SOG tube 26 47. The
gas bubbles in the SOG cone fromthe Nz supply that pressurizes the inside
of the SOG, bottle Tree SOG tube is connected to a nozzle 48, tae SOG 4
f1ows thr otght T HEHE A e S5y 8rct 60RP vat BkomD PatGenlanduspal ff ¢4 epuB3irt hat
is connected to the SOG tubes 26 47. The SOG tube 47 is connected to SOG
tool 51 anf’ ?sa?QFQQNﬁ?QMQE ‘connected to the nozzle 48. This connection may
be made by various tubings/valvings within the SOG tool 51. 8 The filter
can have a drain line 37 connected to a drain valve 38 con.”ected to a
drain 39. The drain valve is used to drain out the bubbles trapped inside
the filter 63. Still referring to FIG 1, the SOG 22 flows through .. the
SOG tube 26 passed the capacitive sensor unit E2 through tl:e filter 63,

t hrough the tube 47 into the tool 51, through the nozzle 48 and over a
waf er 52. The capacitive sensor 62 is connected to ar_ interlock circuit 72
via anplifier circuit 70 preferably by line: 80. The interlock circuit 72
is connected to a syste:~ board 84 by a line B2(Interlock board line). The
system board notifies an operator when the capacitive sensor detects gas
bubbles in.SOG fl owi ng through a SOG tube. B. Capacitive Sensor- FIGS 2 and
3 FIG2is a side view of the capacitive sensor unit 62 nounted on a SOG
tube. The capacitive sensor 62 is connected to tre anplifier 70 by line 80
(see FIGS 1 and 2). .

e
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FIG3 is a front view of the capacitive sensor unit 62 of the present

i nventiron nounted on a SOG tube 130. 9 " The capacitive sensor used by
this invention. for detecting air or bubbles in the SOG tube(PTFE) are nade
by . Rechner Electronic Industries Inc. (Mdel |CAS-40-18/5-~?]. The

. invention's capacitive sensor has hotter detection sensitivity conpared to
the prior art's optical sensor. The invention's capacitive sensor neasures
medi um charge (by neans of dielectric constants change of the SOG or any
others fluid material conpared to gases). In contrast, the prior art

optical sensors neasure by light emtting means and . receiving theory in
which SOG material is transparent. However the optical sensors are
difficult to calibrate and have difficulty detecting presence of air or
bubbl es i n the transparentgdigle w_t he capacitive
sensor or detector, unit 62.. inEﬁggggtgéﬁﬁéﬁga%%6ﬁf%?§ﬁ§parent pl astic
‘col der) for holding the capacitance sensor 110 and the SOG tube 130 in
predeterm ned rel ati ve Tp8sfEfrbRESS R celyaciteivee sEnsoserlildhrsenrsiorg area i s
exposed and | ocated parallel to the tubing 130 where bubbles are to be

det ect ed. FREISOFETHE 1 proefdreaBirgsepipr st ofn Fefd dnrahePTEE: ants i st

nost preferablg conprised of PTFE. The PTFE SOG 10
a process of fabricating such a semiconductor device in

accordance with the present invention will be more clearly
understood from the following description taken in conjunction
with the accompanying drawings in which like reference numerals

-’

designate similar or corresponding elements, regions and

portions and in which:

Figure 1 is a schematic view of the SOG system that

has the capacitive sensor according tc the present invention.

FIG 2 is a side view of the capacitive sensor of the

present invention mounted on a SOG tube.

FIG 3 is a front view of the capacitive sensor of

the present invention mounted on a SOG tube.



tube preferably has outside dianeter of between about 2.3 and and 3.2 mm
and an internal dianeter between about 1.8 and 2.2 mm ' FIG 3 shows the
open circular area 125 for the capacitive sensor. The capacitive sensor
cones with an anplifier 70 (TS-120-NPN-A) connected to the interl ock

. Circuit 72 and the interface with the systemuser board 84. C. Capacitive
sensor- detailed description In addition, the capacitive sensor is
preferably a capacitive sensor and anplifier manufactured by Recliner

El ectronic Industries Inc, and is Mdel KAS-40-1~/5-N & (anplifier =T

S- 120- NPN- I -40-18/5-N i s type capacitive sensor. The
anplifier ?%tgg?gg-Réﬁggﬁp?%?§1quﬁhﬁu?56¥gF§%§iE iMREF i on can use a
comercially avail abl e capacitance detector, but the detector is preferably
calibrated for SOG or' any others fluid that is being nonitored. 11 LEDs
are present on the anmplifier (TS 120-~PN-T~). Red indicates no bubble
present and Green LED indi hat ' bubbl es are present. The steps to
calibrate the sensor aﬁgg %?%géPéel%Y ?L¥333%€i n&?hgeFEBFﬁﬁﬁ )4}k t he
sensitive pQt,oR.k lifier until the Geen LED turns on. 3) Then fil
the tubing with g%gfgﬁ v%éi Vv that PREYFBE PEY tiFTs ol FREs@stector is

posi tioned .eqt .dielectric .constant of the conbination of the
tube, the S%%qu%gﬁaﬁgggbg T 65 Clar?atcﬁglgéeﬁe‘?’ﬁ%r dlE%lf ST CGnsEant oP L e he

' oubbl es i%n'%“%bctﬁﬁﬁethe dielectric constant of the SOG The sensor 110 is
connected to an interlock circuit 72 via an anplifier 70. Wen bubbles are
detected by the capacitor sensor unit 62, a signal is sent to the interlock
circuit via the anplifier 70. The interlock circuit 72 can be connected (by
line 82) to a s¥stenQveeriewoiitieSOGC Helivegasystesr i FIG 1

A key point of the inventidn is to use a capacitive
sensor 62 to detect gas bubbles in spin-on-glass flowing through
a SOG tube. This is a new, unsuggested use for a capacitive
sensor. The prior art sensors are optical sensors. The
manufactures of the capacitive sensors do not suggest using the
capacitive sensors to detect gas bubble in SOG flows. To the
applicant's knowledge, no one in the industry uses capacitive
sensors to monitor bubble in SOG flows. Capacitive sensor are

only used to measure liquid levels in tanks.

Referring to FIG 1, a spin-on-glass delivery system-
has the invention's a capacitive sensor to detect gas bubbles in

a S0G tube.



12 t he personal operating the SOG tool (5i, see FIG 1) or shut clown the
tool. The dielectric constants of the SOG and the tube 130 are sufficiently
different fromthe dielectric constant of air bubbles that makes it
possible to detect the bubbles with a commercially avail abl e capacitance

. sensor. ,The effect of the dielectric constant ' The bubbl e detector 62

responds to the difference ' in dielectric constant between the bubbles and
the SOG The SOG bubbles are air (or nitrogen) , which has a dielectric
constant of about 1, which is lowin relation to the other materials that
are relevant to this explanation. The dielectric constant of the PTFE tube
is about 2, and the dielectric constant of the SOG is about 3.8. Note that
capacitive sensors aré G98d°a%t19 qdifdiFeREtVictadsofbe BOE hrdttligs t he
invention's buhble detector. No ' nanufacturer is known to use or suggest
the i nventfOH "FefPiRe”BT9445¢ ¢8B4ti43 ve sensor as a bubbl e sensor. The
waf er 52 can represent a Sem conductor Structure. The Sem conduct or
Structure is understoddM ogpossiphlly Laclisidernmesesticonditod @revafies taa0di ve
and passive devices formed 13 wthin the wafer; and insulating and
conducti velTl ayeras presaete otube 16 wherein the N, gas supply 14

pressurizes the inside of the SOG bottle with N; gas.

The S0G bottle 18 is connected to SOG +ube 26.

! In a key feature, a capacitive sensor 62 is mounted _
on the SOG tube 26. The capacitive sensor 62 is inside the SOG
tool cabinet. The capacitive sensor 62 detects gas bubbles in

the SOG flowing through the SOG tube 26 47.

The gas bubbles in the SOG come from the N; supply

that pressurizes the inside of the SOG bottle.

The SOG tube is connected to a nozzle 48, the S0G

flows through the nozzle over to a wafer 52.

FIG 1 shows a filter 63 that is connected to the S0G
tubes 26 47. The SOG tube 47 is connected to SOG tool 51 and is
in some way connected to the nozzle 48. This connection may be

made by various tubings/valvings within the S0OG toocl 51.



the wafer surface. While the invention has been particularly shown and
described with reference to the preferred enbodi nents thereof, it wll be
understood by those skilled in the art that various changes in form and
details my be made w thout departing fromthe spirit and scope of the
invention. It is intended to cover various nodifications and simlar
arrangenents and procedures, and the scope of the appended clains therefore
shoul d be accorded the broadest interpretation so as to enconpass all such
nodi fications and sim | ar arrangenents and procedures. a 14 \Wat is
claimed is 1. A spin-on-glass delivery system having a capacitive sensor to
det ect gas bubbl es i n TaeSOGLtebecaoimviesandgraa) lanepii- osnragltags tOSOG) t ube
connected to a SOG tool; b) a capacitive sensor nmounted on said SOG tube
wher ei n safidavapadivei 8 samsortedetect sdymisn B9bbles draiSOBafivewi mgudcar ough
said SOG tube. 2. The nethod of claim1 which further includes: said

capaci ti vetgetsrim jositcbheczttad aso taappe| irfdige; thai fii dmpd i6Bi.er i s connected
to an inter lock circuit; said interlock circuit is connected to a system

board wherein said sys§®.1;1, 1R@@FFing to FIG 1, the SOG 22 flows through
the SOG tube 26 passed the capacitive sensor unit €2 through the
filter 63, through the tube 47 into the tool 51, through the

nozzle 48 and over a wafer 52,

The capacitive sensor 62 is connected to an
interlock circuit 72 via amplifier circuit 70 preferably by line-
80. The interlock circuit 72 is connected to a system board 84
by a line 82 (Interlock board line). The system board notifies
an operator when the capacitive sensor detects gas bubbles in

S0G flowing through a SOG tube.

B. Capacitive Sensor - FIGS 2 and 3

FIG 2 is a side view of the capacitive sensor unit

62 mourited on a SOG tube.

The capacitive sensor 62 is connected to the

amplifier 70 by line 80 (see FIGS 1 and 2).

FIG 3 is a front view of the capacitive sensor unit

62 of the present invention mounted on a SOG tube 130,



notifies an.operator when the capacitive sensor detects gas bubbles. 3. The
SOG delivery systemof claim1 wherein said capacitive sensor is a
capacitive sensor manufactured by Recliner Electronic Industries Inc, and
is Mdel KAS-~C-i3/5-n. 4. The SOG delivery systemof claim2l wherein said
capacitive sensor is a DC type capacitive sensor. 5. The SOG delivery
systemof claim 1l wherein said SOG tube is conprised of PTFE. 6. A
spi n-on-gl ass delivery system having a capacitive sensor to detect gas
bubbles in a SOG tube conprising: 15 a) a SOG bottle ; a N_ gas supply
connected to said presgyre tank,gg adgressure t ube wherein said N gas
suppl y pressurizes the ifs~3B26t 54T P DHotSECe b CRIN; ingestid) &= d SOG
bottl e con%a%nstsgin-on-gla s; ¢) said SOG bottle is connected to SOG tube;
d) a capacitive"-d ?\so‘?”lso“?riﬂ’rﬂ SonTsalE 866 type!PTier eine saidd bapacitive
sensor detgpt gs%gubbles,in said SOG fl owi ng through said SOG tube. ' e)
c

said SOG tube 1" Rebi¥Y ¢ o T UTIFARS, 188id ¢ ¥ I KA 40middghiNsai d nozzl e

over to a wafer. 7. The SOG delivery systemof claim®6 wherein. said

capaci tive sensor is aTeapaaithyeosessedpmnuhactuned by, Rechner, ¢
El ectronic Industries Inc, and i s Mdel KAS 40-18/5-n. 8. The 350G delivery

system of dleakentbonheses Nt Switdy Jmdauke 8 €88PF: s of: RTRE 18,
CACA L A@D . AL.AFS. Als. AA LA 2 .AL& AsL. A ;
sensor. The invention's capacitive sensor measures medium change
(by means of dielectric constants change of the SOG or any
others fluid material compared to gases). In contrast, the prior
art optical sensors measure by light emitting means and 2
receiving theory in which SOG material is transparent. However

the optical sensors are difficult to calibrate and have

difficulty detecting presence of air or bubbles in the

transparent tube (PTFE).

FIGS 2 and 3 show the capacitive sensor or detector,
unit 62. includes housing 120 (Transparent plastic holder) for
holding the capacitance sensor 110 and the SOG tube 130 in
predetermined relative positions. The capacitive sensor 110
sensing area 1is exposed and located parallel to the tubing 130

where bubbles are to be detected.

The SOG tube is preferably comprised of Teflon "

or PTFE and is most preferably comprised of PTFE. The PTFE SOG

10
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+0+++, 5,6, 2, X, , $- { vql gb]3j ] aiecaisc aheappahcal eal s caa]e(éa]lqa] @a]ca]ga] ca] ca]

ca] cal ca] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca]ca]ca]ca! $-(-3-9-g-h-j-k-{-----
2. 5. . QI E/OMe skehsbi . The capacitive sensor comes with an

0 0x00}xsn| d_Z]]]ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca] ca] ca] calcalc

o cal ca] ca vwicatioa) Gal aabearoskumtvel st BLILLI 112811 21802, 222230493444) 4

444595X5556} xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajcalc
g] ca] ca] ca] &i]aum] cdjecdntalrcatea) col cel € & oalemal,6EG684{4{ 83 8, 8b8c8d8q8r 88888
9999 Vi
| vql §x?sn| d_Z] ] ] ca] ca] ca] c] ca] ca] c”a] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca]ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca<SnycE010% & ()-F
"10900& ()-1090& ()-1090& ()-, 109%& ()- T 10%<0<0& () - Swi [ MO 1000 109()
1000! 710900& ()-2Z!, "' 109%00& ()-s!3-"10%00& ()-!"4"10900& () - y$aBl\/Glp%& 0)-
109& ()-"109%& ()C.t, Capadiiyd ery@rOUBtsed HaSoBtion SevCIEMBSY" 109&. () -
#109%&' ()- 109%& () -

In addition, the capacitive sensor is preferably a
capacitive sensor and amplifier manufactured by Rechner
Electronic Industries Inc, and is Model KAS-40-18/5-N &
(amplifier = T S$-120-NPN-A). Model KAS-40-18/5-N is a tvpe DC
capacitive sensor. The amplifier (T S-120-NPN-A) is a PNP

output type.

The invention can use a commercially available
capacitance detector, but the detector is preferably calibrated

for SOG or any others fluid that is being monitored.

11
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LEDs are present on the amplifier (T5-120-NPN-A).
Red indicates no bubble present and Green LED indicates that

bubbles are present.

The steps to calibrate the sensor are:

1) purge away SOG from the tubing.

2) tune the sensitive pot on the amplifier until the Green LED

turns on.

3) Then fill the tubing with SOG and verify that the red LED

turns on.

The detector 1is positioned to detect the dielectric

constant of the combination of the tube, the S0G, and any
bubbles in the S0OG. The dielectric constant of the bubbles is

lower than the dielectric constant of the S0G

The sensor 110 is connected to an interlock circuit
72 via an amplifier 70. When bubbles are detected by the
capacitor sensor unit 62, a signal is sent to the interlock
circuit via the amplifier 70. The interlock circuit 72 can be
connected (by line 82) to a system user board 84. This can alert
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130 are sufficiently different from the dielectric constant of

air bubbles that makes it possible to detect the bubbles with a

commercially available capacitance sensor.

The effect of the dielectric constant

The bubble detector 62 responds to the difference
in dielectric constant between the bubbles and the SOG. The SGG
bubbles are air (or nitrogen) , which has a dielectric constant
of about 1, which is low in relation to the other materials that
are relevant to this explanation. The dielectric constant of the

PTFE tube 1is about 2, and the dielectric constant of the S0G is

about 3.8.

. _ Note that capacitive sensors are used as liquid
level .sensors, but not as the invention's bubble detector. No
manufacturer is known to use or suggest the invention’'s new use

of the capacitive sensor as a bubble sensor.

The wafer 52 can represent a Semiconductoer
Structure. The Semiconductor Structure is understood to possibly

include a semiconductor wafer, active and passive cevices formed

13
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described with reference to the preferred embodiments thereoi,

it will be understood by those skilled in the art that variocus
changes in form and details may be made without departing from

the spirit and scope of the invention. It is intended to cover
various modifications and similar arrangements and procedures,

and the scope of the appended claims Eherefore.should be

accorded the broadest interpretation so as to encompass all such

modifications and similar arrangements and procedures.

(=Y
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B) a capacitive sensor mounted on said SOG tube wherein

said capacitive sensor detects gas bubbles in S0OG

flowing through said SOG tube.

2. The method of claim 1 which furthér includés: said
Capacitive sensor is connected to an amplifier; said amplifier
1s connected to an inter lock circuit; said interlock circuit
ls connected to a system board wherein said system board
notifies an operator when the capacitive sensor detects gas
bubbles.

3. The SOG delivery system of claim 1 wherein said capacitive
sensor is a capacitive sensor manufactured by Rachner
Electronic Industries Inc, and is Model KAS-4(-13/5-n.

4. The SOG delivery system of claim 1 wherein salid capacitive
sensor is a DC type capacitive sensor.

5. The SOG delivery system of claim 1 wherein said SOG tube

is comprised of PTFE.

6. A spin-on-glass delivery system having a capacitive sensor

Lo detect gas bubbles in a SOG tube comprising:
15



"10%tp#& ()-3 10%g& ()- U 109%& ()-:;V;Y;}[:rS4l Y# 10%& ()-9'F "10%

& ()-3 1gqP "10%s& ()910%& ()- K # 109%& ()-9!')% # 10%& ()-9 Normal "
"Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default

Par agr aph Font [ gnv) s#&8*. 1a5Y8<>@BDFHILNPRTVXZ" ERp! &$- 06Y; ./ 012345678%C]
hCrJ Q! "$n& >*&+x, - =/ x0124467d8: Y; 9: ;

<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\]"_6Ti mes New RonmanAri al Couri er New'h Root
Ent ryWor dDocunentZ ! "#$%R' () *+,-./0123456789:

<=>? @A\BCDEFGHI JKLMNOPQRSTUWKYZ[\]~ " ab

a) a SOG bottle ; a N. gas supply connected to said
pressure tank by a pressure tube wherein said N. gas
supply pressurizes the inside of said SOC kottle with N:
gas;

b) sald SOG bottle contains spin-on-glass;

c) said SOG bottle is connected to SOG tube;

d) a capacitive sensor is mounted on said SOG tube;
wherein said capacitive sensor detects gas bubbles in
said SOG flowing through said SéG tube.

e) said SOG tube is connected to a nozzle, sailid SCG flows

through said nozzle over to a wafer.

7. The SOG delivery system of claim 6 wherein said capacitive
sensor is a capacitive sensor manufactured by Rechner
Electronic Industries Inc, and is Model KAS-40-18/5-n.

8. The SOG delivery system of claim 6 wherein said SOG tube

is coﬁprised of PTFE.
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