10

15

20

25

1 DESCRI PTI ON PROCESS CONTROL METHOD I N SPI N ETCHI NG
AND SPI'N ETCHI NG APPARATUS 5 Techni cal Field: The
present invention relates to a novel process contro
method in spin etching, for exanple, for an etching
amount and an etching solutiPn, and a spin etching
apparatus. 10 Background Art” In fabrication of
devices in recent years, there has been encountered a
~situation where wet etching treatnent for a wafer with
a spin etching appardBESURIBEIONt i mes enpl oyed for
pur poses to increase a nmechanical 15 strength and to
i nprove el ectric and thermal characteristics of a
chip. In wet etching, with increase in the nunber of
waf er s PROGCESSCOMNTROL, METHOIE INSPINEBIT CHINEéuced
since circul ation use of an etching solution is

common. The nMSND SPONtETCHINGAPPARATUS the wet
etching is control of a wafer thickness after the

etching treatnment. The thickness control is 20
preferably conducted using a nethod for neasuring a
Tedbghi&l) fRigkness directly in light of its purpose
ere arise cases, however, where patterning has been

apfpl TRe \kﬂ'gger% ?ﬁ{e:?&%%s r&%}f sa?ﬁla ngg)Qelglnqun)gggsu ?é%lﬁ%ia rﬁlgéﬂhod in

war er s en a ness o S

spi%ﬁéttgﬁﬁré%,gﬁ% ire%aga%é}gf??ro bn C%I? i ol{Bﬁ;t {18& eali %E@‘ﬂﬁgrs%(fution,

o protec e patterned
iﬁrface t,hereof . A nethod for neasuring a thickness
an

o e A

Background Art:

In fabrication of devices in reéent years, there has been encountered
a situation where wet etching treatment for a wafer with a spin etching
apparatus 1s many times employed for purposes to increase a mechanical
strength and to improve electric and thermél characteristics of a chip. In
wet etching, with increase in the number of wafers processed therein, an
etching rate is reduced since circulation use of an etching solution is
common. The most important control item in the wet etching is control of a
wafer thickness after the etching treatment. The thickness control is
preferably conducted using a method for measuring a wafer thickness
directly in light of its purpose. There arise cases, however, where
patterning has been applied and electrodes have been formed on almost all
wafers when a thickness of a wafer is measured, and further where a tape or
a glass substrate is adhered on a wafer in order to protect the patterned

surface thereof. A method for measuring a thickness with a good precision
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in such various conditions is very difficult to be
conducted or requires a very expensive neasuring
i nstrument. Disclosure of the Invention: 5 The present
i nvention has been made in Bight of such circunstances
i n conventional technology and an object of the
present invention is to provide a process contro
method in spin etching capable of realizing
uniformty in etching anount in etching treatment for
in svdnvaribes sorditionshaveny difficubue kooaiduded or anguires a very
achieving uniformty of thickness values 10 anong
expeinchedmeateriag iagduanap n et chi ng apparatus. The point
of the present invention resides in that when spin
etching a wafer weight control of the wafer is
performed as a method for controlling an etching

Diselieupé opthd hevasgisl: to a given value. The nethod for
controlling the etching anmount of the wafer is

di virled pt Q:ehMOn Yo Son W Bednt ﬂla‘a@rihrl%htaotiéuﬁ{ O¢kumstances
r enoval by etching to a given value and the other is

in E&?ﬁégﬁkfr@fl W2habio OEthand@tbﬁﬁ‘gﬁ R Bhedchtdie@Rn is to

|rst aspect of a for process contro
wot AR e B LAk AP i
unifieie] i SicRigh ERoN M) o ERIRY (iSimat | xée%eggseﬁsfimés each
hashRf oFuiEEORPR lt%ort ol it ittty OF MiGEk alues
etchl%% vgththefollovmn equation (1):
amqibg:%c dFWa ers (@} agRIRARLTENG apR 4 at ‘hgn etching tine

Vo is ar get etching anou an
| ni ?Ii)haa Pk 06 the PEEPSRtAPVERTIAR 186 Sn‘é‘- frh@t%év]a?n &pin etching

starting etching i )
a wafer weight control of the wafer is performed as a method for controlling

an etching amount of the wafer to a given value. The method for controlling
the etching amount of the wafer is divided to two ways; one 1s to control a
stock removal by etching to a given value and the other is to control weight
of the finished wafer to a given value.

A first aspect of a method for process control in spin etching of the
present invention (a method for controlling a sfock removal from a wafer by
etching to a given value) comprises:

(a) a first step of taking out one wafer from a loading cassette;

(b) a second step of measuring weight W of the wafer before etching;

(¢} a third step of calculating an etching time Ty with the following

equation (1):

To=Vo+ R ---(1),

wherein T is an etching time (min), Vois a target etching amount
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solution to be used, an etching rate R (g/mn) of the

etching solution after etching or an etching rate R2

(g/mn) of the etching solution into which an

addi ti onal etching sol uti or® has been added. 5 (d) a

fourth step of etching the wafer for the cal cul ated

time To; (e) a fifth step of neasuring wei ght W2 of

the wafer after etching; (f) a sixth step of

cal cul ating_an_etchi rate R of the etching . X
(2, Pliswnomitipl ¥alea Hoi G&nm 19f ametehipERAtA Pley Stattng etching

(2): R = (W - W) - To ...(ZLﬁ_lo wherein R is an
solwiahitmperaded, o efrhetg iitrgRs delming rofathecptching polgtiopy after

is weight (g) of a wafer before etching, W2 is weight
etcHigy @f an eteliioe eftecR; (gnoh) ng thad:tFoingssdntiencimtggvhich an

time. (g) a seventh step of accommobdating the etched

addvadedl; etahthg dplutiondighbdersaddedf det er mi ni ng whet her
or not an etching rate R 15 of the etching solution

af t &f) £rahithGté@bE stelihBithe amfat foovdbl @ladagse] tinteeTai n
when it is decided in the eighth step that an etching

rat €)R ﬁftfhaétle? ofirh 8 dhrd e wRl E 1ALl F thaRveefer blRr Rreltags

fromthe first step to the seventh step is perforned

on gywafarit Ghe & sRABATME il hecHR%! rREAH), oPfthe WiRRIn
it ?2 decf{ded %ﬁ t he ei ght hérstep ?hat gn etclhi ng rate e

solugleoé ghbs 8&2&2? g&tﬁﬁltl Bfe %&l@bix%vﬁﬁlﬁidﬁwe' there is

rformne step of addi hg an additi onal

et chi ng$0l utipnqi nto the etching solution to restore
t he ét“cﬂ)i%ggwgt)'eqhﬁi t(géj]t he etching rate R2 in the

or oobeeYit Biit fa Pried el iy Trb R IFREHAY cthe, Wi
is viiagel Gachdr woty Poiereething BEnBor cutth fR oo nsatogyatter
ctchgRR PRGBS 31 ETRUE CEBESuch that 4 an ot ohing amount
v ?g)caogévre%ltiles%e;t) 8f gccgcin\llr%%dgi?iln%ethe etched wafer; and
(h) an eighth step of determining whether or not an etching rate R1
of the etching solution after etching falls within an allowable range,
wherein when it is decided in the eighth step that an etching rate Ry
falls within the allowable range, the process from the first step to the
seventh step is performed on a wafer to be processed in the next order, or
when it is decided in the eighth step that an etching rate Ry falls outside the
allowable range, there is performed a ninth step of adding an additional
etching solution into the etching solution to restore the etching rate R to
the etching rate Rs in the vicinity of the initial value Ro, and thereafter the
process from the first step to the seventh step is performed on a wafer to be

processed in the next order. According to the first aspect of the method of

the present invention, spin etching can be continuously conducted such that
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A second aspect of a nmethod for process control in
spin etching of the present invention (a nmethod for
controlling weight of a finished wafer) conprises: 5
(a) a first step of taking but one wafer froma
| oadi ng cassette; (b) a second step of neasuring
wei ght W of the wafer before etching; (c) athird
step of determ ning an etching anobunt V with the
follow ng equation (3): V=W - W ...(3), 10 wherein
an stohiog eatcemtdh iecoiroldedimamveyyalug is weight (g) of
the wafer before etching, and W is weight of a
fi niss bemndedsprect vhatmethadafoggirocessiaghtral gh spin gtelangrof the
after etching; (d) a fourth step of cal culating an
preséwhiingeritiore (3 widthod hforf cirtovllmg veqght iofna (ARished wafer)
T=V=R. ..(4), wherein T is an etching time (mn), Vis
conigdsget etching anount (g), Ris an initial value Ro
g/mn) of an etching rate of a starting etching

sol yhj QMrseBteptdtitaRing 8t ol WAL N aflohdihgedphbtiy;
solution after etching or an etching rate R2 (g/ mn)

of fes QLG GepUfthbMuring Qvéggilﬁwlatff thdal i fe® MforeZching;

etchi'ng sol ution has been added; (e) a fifth step of

atzcgpn% tREAMBES sof( &%teégg}lﬁlggt%g)aﬁhﬁ%a%&m Wei @hith the

the waf er "after et a seventh step of

oG B o Tate R of the etching
éﬁ)'t%ﬁﬁﬁ%‘ﬁa§¥&?§/xfﬁ):o: ihé é?lhigg 22FLS:2nR;f{2r
wherein V indicates an etching amount (g), W1 is weight (g) of the
wafer before etching, and Wy is weight of a finished wafer, that is target
weight (g) of a wafer after etching;
(d) a fourth step of calculating an etching time T with the following
equation (4): |
T=V=+R--(4),
 wherein T is an etching time (min), V is a target etching amount (g},
R is an initial value Ro (g/min) of an etching rate of a starting etching
solution, an etching rate Ri1 (g/min) of the etching solution after etching or
an etching rate Rz (g/min) of the etching solution into which an additional
etching solution has been added;
(e) a fifth step of etching the wafer;
(® a six step of measuring weight Wz of the wafer after etching;
(g a séventh step of calculating an etching rate R: of the etching

solution after etching with the following equation (5):

R1 = (Wl — Wz) +T -"(5),
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etching, WL is weight (g) of the wafer before etching,
W2 is weight (g) of the wafer after etching and T is
the etching time, (h) an eighth step of acconmopdati ng
the etched wafer; and 5 (i)?a ninth step of
determ ni ng whether or not an etching rate RL of the
etching solution after etching falls within an
al | owabl e range; wherein when it is decided in the .
ninth step _that an etching r?te. i falls within the
al | ovkgyesn Rantgeantetehive eates (g/mint ohdhejqtehing sgjutign after
the seventh step is perforned on a wafer to be
etchinge ¥6sEdweightHe) néthe avader pefore ochingn W1 is weighti(gbaf the
in the ninth step that an etching rate RL falls
wafentfictettiniag ald Bualbbhe etdnge timbere is perforned a
tenth step of adding an additional etching solution
i nt ¢h} bR egtlethi stgp 9blavéimmddatimgstier echbé veifeliangl r at e
Rl to the etching rate R2 in the vicinity of the
i ni t(§)al nadhugteRof @dteriigigaivhethdther npt aaesshinortehR; of
first step to the eighth step is perforned on a wafer

the fe@c}ﬁﬁgjs'éhﬁ'i&? afeedtéHinkTelBthiey siehlloRedly simee;t 0 the
second aspect of the méthod of the present invention,

spi 'evlf‘éreﬁ{t ug}e&aﬁ iDElERI MUMHEShhtEAREHGhEE asUaRhidd Bdte R,

the wei g the finished wafer is controlled to a

, _ hi . Toui t ai 1
ra BN S SBEIE R REE D o B! e e
oG Hoponp A TiRd % fovilif (B ISP e T B n il MG or
WAL SRRl A5 RRE R SARRR byl BALEORREN! e
sloffgtBF aFhG) Pk poLiobBRaCh SARRE 80 Y EPuhe A AfGfona
S S AT B oA .
the Gl vt Koy S oy oE bttt SR SRR e

etching rate R2 of the etching solution which has peen
process from the first step to the eighth Step is performed on a wafer to be

processed_in the next order. According to the second aspect of the method
of the present invention, spin etching can be continuously conducted such
that the weight of the ﬁﬁished wafer is controlled to a given value.

When an etching time To is obtained with the equation (1) in the
third step of the first aspect of the method of the present invention, or when
an etching time T is obtained with the equation (4) in the fourth step of the
second aspect of the present invention the efching rate R is an initial value
Ro of an etching rate of the etching solution to be used, an etching rate R
after etching or an etching rate Rz of the etching solution into which an
additional etching solution has been added. An initial value Ro of an

etching rate of an etching solution when use of the etching solution is
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restored to a value in the vicinity of an initia

val ue of etching rate by adding an additional etching

solution into the used etching solution is preferably

measured for confirmation b§ additionally providing a

nmeasuring 5 step using a dumry wafer described |ater.

The confirmation treatnment for the initial value Ro of

the etching rate of the starting etching solution

and/or the etching rate R2 of the etching solution
stayiiedcandims weetchingt vatedRe efatheatiching sohetivi ovimichyha$ been

the initial value by adding an additional etching
reswakdtioon vahe bhehesedirdty ifngn Snktaal ealue b etching rate by

conprises: (a) a first step of taking out one wafer
addingna addibionedfechiid dongiod dbke; thebusad seehitth sbhftion is

of nmeasuring weight D of the dumy wafer before

preﬁtrﬁm;nﬁlealsaré& Yorecdrffirhsh$d:2 B{Qﬁd@ﬁl@ﬁhnﬁ pﬁ'Bﬁld‘i‘ﬂ@ﬁymeasurmg

wafer for a given tinme to ; a fourth step of

steﬂﬁ@ﬁig‘ éﬂ%n!ﬁ&%&fe%e%&nb@& 15kepTy wafer after etching;

(e) afifth Step of calculating an etching rate ro of

the @glc taan?%sma%ﬂt tx%at@tahﬁ rfoﬁtzt§9'159tlm (z?h{eh Rof & (MR hing

equation wherein ro

raté ?{ é}?‘ﬁﬁll - SE:Cn i g écg{lmoﬂ)ahxgj?} ;}? ?Ecthghg gai?eot{gbf ?l[['e etching
solug:%c{%rw etihﬂfﬁg%eg re[sg(;ﬁeg %ﬁht %Lulle . éntl rereVI% m;'}/ o\@’athe initial
vahfehée%ég %‘ﬁ)ﬁc{ﬂé lrgfalg %ﬁe ¢ ng?lggﬁ)@efnéﬂgﬁg us?ﬁ%t%ﬁ@ng soiutlon

%th step of determ ning whether or not weight of
compgse

(a) a first step of taking out one wafer from a dummy wafer holding

table;

(b) a second step of measuring weight D; of the dummy wafer before
etching;

(c) a third step of etching the dummy wafer for a given time to;

(d) a fourth step of measuring weight D2 of the dummy wafer after
etching;

(e) a fifth step of calculating an etching rate ro of the etching
solution after etching with the following equation (6):

ro=D;-D2+ty --(6),

wherein ro is an etching rate (g/min) of the etching solution after
etching, D; is weight (g) of the dummy wafer before etching, D2 is weight (g)
of the dummy wafer after etching, and to is an etching time;

(g) a seventh step of transferring the etched dummy wafer to the

dummy wafer holding table; and
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etched dummy wafer falls within a defined range;
wherein when it is decided in the eighth step that
wei ght of the dunmy wafer falls within the defined
range, the confirmation tredtnent for 5 the etching
rate is termnated, or when it is decided in the
eighth step that the weight of the dummy wafer falls
outsi de the defined range, there is performed a ninth
step of generating an exchange request signal for the
usedhdummeightlerstepnaf thtaresinieg whetloonbr rmt wenght of the
treatnent for the etching rate is term nated.

etchad iddenhg! Wwyfer fhBs vathiexs dafiged raggest signal 10 for
the used dumry wafer is issued, a different dumry
vaf exhéfeids@tehnitt Reded@xd iReesd cesPRil s6dp1ERat Recitlbedf the
dumy wafer is not suitable for further use. In the

duiBiP O & fARCwRES §RE defivRAliRie, Whd 85AALAALDA! tr&dtrient for
wafer is perforned as a method for controlling an

theeétﬁﬂﬁ%ré’t@qg%r&finé%g, }Lyg}‘ erd & & ddRd&d YERhY %li%?tfhosr;tﬁg fhat

Roug speaki ng, t OW Ng procedure Is p

et BELEICHE (IO Sy i P GBS, e i

‘ redeferm ned_etching treatment | in hi.n
oerfEL ¥ RAFCREL PLALERERETE o0 SoRE Hafi 1 hap fop, ehe

sured in units,of, 1/ 1Q00 20 af.ter .rinsing an
usefl; BRALET, WA dR4 ¢ tnatealler the” Bt Ration Hiftalit o the
et chi . amount i s cal cul a froma difference }
etcRngEN indr O HeRor NG W ok G TR e gpt fignal
confirmng an etching rate e ti etching, to X
for h st dugyRg BRLeEHS defidn g %%ﬂéenﬂgflm@v WiHer yapged in the
etched in a new etching solution or in an etchin% 25
nexg JpeRswimEtetings tha psedodumney ovafay 18 slabtsuetahle Tay deber

is a dunmy wafer and 8 etching treatnment is perforned
useon the dummy wafer for a fixed tine to

In the method of the present invention, weight control of a wafer is
performed as a method for controlling an etching amount of the wafer to a
given value. Roughly speaking, the following procedure is performed
therefor.

The weight of a wafer before etching is measured in units of 1/1000 g,
followed by predetermined etching treatment in a spin etching section.
Thereafter, the weight of the wafer is again measured in units of 1/1000 g
after rinsing and drying treatment of the wafer, and then an actual etching
amount is calculated from a difference between weight before and after
etching of the wafer, confirming an etching rate each time etching to thereby
control an etching time.

A first one wafer etched in a new etching solution or in an etching

solution after an additional etching solution is added is a dummy wafer and



10

15

20

25

confirman etching rate. In etching treatnent of a

second wafer and those subsequent thereto, a change

in etching rate of the etching solution is calcul ated

froma change in weight of Bhe wafer before and after

.etching to 5 conduct time control and to correct a

shortage of etching corresponding to reduction in the

etching rate. Since correction only with extension of

the etching tine results in extension of a treatnent
etching teradmeeduist perfoomedpondbet duintyy whterntori anfimedatinee to

of a tinme correction or the limt value of an etching
confarhe ansetdkirgy riteed In\Wiehirtgherentineat of at seeond meafer and those

correction equals to 10 the above nmaxi num val ue or
sub¥eqaenprththgoy al haage t hie eetlthigngateab thqueldchin® solingon is

above Iimt value or nore, an additional etching

calédhdd o & addes imweight 6f tldikalfenBefys @@ aftet Beching to
etching solution in order to recover an etching rate.

conBuPitth €1ebRY ARPRS 3bk%cPfa ERGtAEE ST HichMeRrr&¢bonding to

conprises: a spin etching section for etching a

redW@EiSﬁ;inafheeEﬁﬂiﬂ% 2P Ut Sgﬁgccj:ec{rf tfd BEl @ bRfenslon of the

storing and circul ati ng ching sol'ution; an
[ lL.yt.ion, f ine r ' . hi -
etlie 18 SPolltsPIh, BFheibl ol B, BTN L B rlyetion of
t:he,. ih etching section_ an etchi ' .
ooy, (he ShiRiRfay FFhiecilia i bARLOGRRr Khe it alye of an
used in.the spi.n etchi ction into the etchin
etcllieath i AEraEBiiRa o/ RanEES 4 oS At e Do to
for measuring i ght before 20 and after etching of
the (v R BT IF P CHERS 9 DB 5T Battebane St gauals to
handl i.ng. mechani sm section_in ich the wafer .to Qe,.
the ABONBAITRE YHHASE SRPER 2} BALHE i%&%mﬁe‘?i@‘ii?ﬂ g 2464 into 2
_ section, and after the weight of the wafer is .
circiating spstepnet the efching splaiimel efler dogreovesian eichinggate.
section, the etched wafer is transferred to the .
vei ghepimeeishing gppatatiusnoff thenprasent phyerdiem cagpzipes: a spin
section, and after the weight of the etched wafer is
etchiogsiectidn fohetolbngra mafor; amleschingtsolvioen s uhetigsttank for
nmeasuri ng section.
storing and circulating the etching solution; an etching solution feed line for
feeding the etching solution from the etching solution circulating tank to the
spin etching section; an etching solution recovering line for recovering the
etching solution used in the spin etching section into the etching solution
circulating tank; a weight measuring section for measuring weight before
and after etching of the wafer etched in the spin etching section; and a
handling mechanism section in which the wafer to be etched is transferred
to the weight measuring section, and after the weight of the wafer is
measured, the wafer is transferred to the spin etching section, the etched

wafer is transferred to the weight measuring section from the spin etching

section, and after the weight of the etched wafer is measured, the wafer is
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Brief Description of the Drawings: FIG 1 is a
fl owchart showi ng an exanpl e step sequence accordi ng
to 5 a first aspect of the nethod of the present
invention. FIG 2 is a flowBhart show ng anot her
exanpl e step sequence according to a second aspect of
the nmethod of the present invention. FIG 3 is a
fl omchart showi ng an exanpl e step sequence of
confirmation treatnent for an etching rate. 10 FIG 4
takien qutifromkihei wergdvihnsbawimgg sectéetbodi nent of a spin
etching apparatus of the present invention. FIG 5 is
a graph showi ng changi ng characteristics of etching to
etched wafers in Exanple 1. FIG 6 is a graph show ng
Briehbegesptionef ¢hé fixaanogst , etching rate 15 and
etching tine to etched wafers in Exanple 1. FIG 7 is
a gregh 1shewmlogcBhsngdesying £ ehbithlambembeqednde Agording to
rate and etching tinme to etched wafers in Exanple 2

' a fiFdtGispdct 8f BhdfRRRo8 BOYhOGreftanaasehfionei ght after

etching and etching rate to etched wafers in Exanple

3. 9 dBest 1M|e£|16€gl':h£:ﬁ:r SHbRGn S hndileer! @X&ﬂftﬂlfﬂéétep sequence

Description w e given of enbodinments o

accglﬁéglaﬁﬁgs. &§§§H:%%Bec98ﬂ @ B@%ﬁgd QPtﬁéfﬂ%t%ﬁ@{EEgéﬁﬁ&g
e

, I'S needl ess to say

PROBTEN 55° Lok} UGS o SREINAY, Rpatyice o

iIlustTation an ari ous or v
confihetn (R ETERE B clfipRaalesent i nvention. First

of . LB AP LSS AP R B etchin
apparatus of the present invention.

FIG. 5 is a graph- showing changing characteristics of etching to
etched wafers in Example 1.

FIG. 6 1s a graph showing changes in etching amount, etching rate
and etching time to etched wafers in Example 1.

FIG. 7 is a graph showing changes in etching amount, etching rate

and etching time to efched wafers in Example 2

FIG. 8 is a graph showing changes in weight after etching and

etching rate to etched wafers in Example 3.

Best Mode for Carrying Qut the Invention:

Description will be given of embodiments of the present invention
below based on the accompanying drawings, and it is needless to say that
the embodiments shown in figures are presented by way of illustration and

various modification or variations can be implemented as far as not
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the present invention using FIG 4. In FIG 4, a spin
et chi ng apparatus 10 according to the present
i-nvention has a spin etching section 12 where spin 5
etching is performed on a M8fer. Reference nuneral 14
designates an etching solution circulating tank
circulating an etching solution. The etching solution
~is fed to the spin etching section 12 by way of an
etching solution feed line 16 for the etching
depsotingiformahedatimical ceramipt of blee predentignvewntioni on used
in the spin etching section 12 is recovered to the
et ciing dPDaHpHusdripiien s wrasdmigd tafnk shin leyclnag afpamtus of
etching solution recovery line 18. Reference nunera
the 2}c@si GRahe®namsiagdichot. s AnFI@N4ch repith atihiggpipparatus 10
provided in the etching solution feed line 16 and is
acchtBHg ith the gk eh § Hifventlonhhald a Sttt @MinlgOsdcbi®nS L Where spin
etching section 12 fromthe etching solution :
etclfing® % Hebf¥nedNbnld: wBe el SRR NI hAIn Al 0681 dHAdBftes an
an-additional 15 etching solution tank storing a hew
hi g [ 0 h hi :
ctolfg 8 PR [t laARE Hng PRSI Ol "EHIE Rdlftion. The
sol ut | ddi p 4. . i n .
etchelpghsloh(gﬂoﬁ 19 88 to Hq;g)%éma%ﬂé:ie%ﬁ%wgeﬁ%g 12 lé)isﬁagy S EWhing

ng solutron na solutron
Lrcdl ati.n k .14. ference nuperal.. i g e .
solufie et B g b8 il Be §1RGeR OF (B, i eicPine
.waf er .before and after etching,the wafer in. t spin.
sol i isgd ot Ehe P Rer P OH SeRIEr L 15gtraerisihtt e Blching
handl j ng nechani s section, di spased adj acent to t
soluggmn i RIFEHEE G (4Nl g‘rt&lﬁncsb%t%ﬁﬁan@cgwrﬁﬂe 18.
28a, which transfers a wafer accommodated in a | padi ng
Referggset nammsgal 24 esigaine e L6Rng ssbeippcvglagng pamp
neasure the weight. 25 And the handling nmechanism _.
prowded ion the etohing selittion fend Jineolcard asvigest In feedings the
wei ght of which has been neasured before the etching
etchingtivdutipnto the ispiy efekingopection 3t fras dheoetiching fsehution

the etched wafer to the weight ] o
circulating tank 14. Reference numeral 22 designates an additional

etching solution tank storing a new etching solution and is connected to the
etching. solution circulating tank 14 by way of an etching solution adding
pump 24. If the need arises, the new etching solution may be added to the
etching solution circulating tank 14.

Reference numeral 26 designates a weight measuring section, which
measures weight of a wafer before and after etching the wafer in the spin .
etching section. Reference numeral 28 designates a handling mechanism
section disposed adjacent to the spin etching section and having a robot
hand section 28a, which transfers a wafer accommodated in a loading
cassette 30 to the weight measuring section 26 to measure the weight.

And the handling mechanism section 28 functions not only to feed a wafer,
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measuring section 26 fromthe spin etching section to
nmeasure the weight after the etching, and the wafer
t he wei ght of which has been nmeasured 5 after the
etching is transferred to ahl unl oadi ng cassette 32 to
take out the wafer. Reference nuneral 34 designates a
control section constituted of a conputer and others,
which is electrically connected to the spin etching
section 12, the weight neasuring_ section 26, the )
thenareighhpfnwbichibas %@esemteﬁanrezis befaret the etelninggto the spin
sol ution addi ng punp 24, respectively, and exchanges
etchimmadestibhelt2wbuh dlso per transfere ¢he seliched owtfenl to the weight
thereof. The control section 34 exchanges signals
meakthingheechiand?é depmetliraspianetshtdid eacti@8 to andasure threweight
robot hand section 28a of the handling nmechani sm
aft&éeehe GicRihg, faid thansifhrimgwaigief ef wWhieh hide bbeadhagsured
cassette 30 to the weight 15 neasuring section 26, :
aftéy O thehineiighranBRsHd 1Y ageehlofRingbcdetfRe3SRb Rake out the
etching section 12, fromthe spin etching section 12
walse the wei ght measuring section 26 and fromthe
wel ght nmeasuring section 26 to the unloading cassette
32. %&%r%t ﬁﬁhe%ﬁfts'aioaesiénge&%h&‘%ﬁ%m‘%'s%ﬁbﬁ WnkhthRE of a
wei ght ~ neasuring section 26 to control wei ght
co Urafg OQJBS%S‘E,“ wWRLHTs aeég\?h%ﬁll ncogﬁletcpeﬁi 35! tg'fét spin etching
I’'on , an ata

asuring sec 0 receive wei ght

cooBh TP i S Bl SRS 2673, Moo M chanim

ntrol s
seofifutSTagd 12 B e FheRE RS ey cane

ontrol .sectign 34, .an etching rate is cal culated fro
exchanbes sier iy Re Rt oo R P e, BRCESBEY (i Glat Bteops The
the waf.er before and after 12 _. etching.. The control .
Cong@itﬁesﬂo%ﬁ‘% 3%0}531?3;?1%%1%8%{%‘ B’Fﬂtéﬁﬁg’r‘%ﬂ%@Q% HIECHAREM 9 gtion
etchin% rate with a predeternined injitial value to
28 tgednye the sebetr hapd seetigme8a of the handling mechanism section 28

for transferring a wafer from the loading cassette 30 to the weight
measuring section 26, from the weight measuring section 26 to the spin
etching section 12, from the spin etching section 12 to the weight measuring
section 26 and from the weight measuring section 26 to the unloading
cassette 32. The control section 34 exchanges signals with.the weight
measuring section 26 to control weight measuring operation on a wafer in
the weight measuring section 26, and to receive weight data signals from
the weight measuring section 26.

The control section 34 exchanges with the spin etching section 12 to
control etching operation (an etching time, a rinse time, a drying time and
others). In the control section 34, an etching rate is calculated from an

etching time and a difference between weight of the wafer before and after
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cal cul ated etching rate falls within an all owabl e
range. If the etching rate falls outside the
al l omabl e range, the contact section 34 gives an
etching 5 solution adding dignal to the etching
solution adding punp 24 to add a given quantity of an
etching solution to the etching solution circul ating
tank 14 so as to return an etching rate to a value in .
the vicinity of an initial value. [Incidentally, in
etclvionf | (Tt comtirdlrseatioardd has aguactiomfpr wemparing thincalculated
etching rate thereon described later a dumy wafer is
etcleinghede wabkl ai predetarmand, intakbvahieny decde mentthennr bet the
performed by using the sane construction as the
cal@Nanst sRAINOBER RikhvithiappasAbwabld tdndehe I€theptéling rate
that the |loading cassette 30 or the unl oading

£2116 AFEIdeCtR2 a Ho& abBP rafige, hd RoAtLbirgpetionl 84 gikes dinngtching
tabl e. Subsequent to this, description will be given

sol @i aRARMLSEnGPH £ etchPnFBbRRD é‘d@i@grk%lﬁh‘ﬁrﬂ@ﬂ) 8dd thgven

present i'nvention. There are two ways o net hods for

L . . :
quaﬁl?]g: Lot?ia!é‘fn::r)‘tg&ﬁgg sélﬁggﬂgn%%é@chiﬁ‘g thetReseMiating taﬁl_k 14 so

tor ctontrolling an etching

: k |+ .of .ai .
oo G BEURECTT NP BAIES Pup LA NS PG ol

finished wafer to a given value (F .
nogsBiftpap shefrmethat yPobial Yol pidGofyralit for an etching
rocess gontrol thod ,in a spin _etchi of _th .
rat%ﬁﬁ%@ﬁ’ﬁl ﬁ%quoﬂg%rt% duragyy, v%tfgﬁilﬁgqugg%r at ﬁsﬁoF his case,
the present invention usi FIG 1(a nethod for .
etchiBg WERMIARE BR FEHMBEODY UPBRs SHRCLaRsPaIctiop as the
given value). First of all, confirmation. treatpent |s ..
abopemepEd Gtchinge PRRATRIUSatRtR t8F SFCeBLIR g2k ti%ﬁimg
to be used (a 25 prelimnary step, step, 100). Ln the
cassebte BP At ihsnunloading sesseste 27 BecHiMgeers Wit gedugpny fvafer
will be detailed |ater, there is neasured for

holdsogftebleat i on an initial value Ro of an etching

solution to be used or an etching rate R2 of the
Subsequent to this, description will be given of a process control

method in spin etching of the present invention. There are two ways of
methods for controlling an etching amount in the present invention. One is
a method for controlling an etching stock removal of a wafer to a given value
(FIG. 1) and the other is a method for controlling weight of a finished wafer
to a given value (FIG. 2).

Description will be given of the first way of a process control method
in a spin etching of the present invention with a spin etching apparatus of
the present invention using FIG. 1(a method for controlling an etching stock
removal of a wafer to a given value). First of all, confirmation treatment is
performed for an etching rate R of an etching solution to be used (a

preliminary step, step 100). In the confirmation treatment for an etching
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(g), R is an etching rate

etching solution into which an additional etching
sol ution has been added. On the other hand, wafers to
be subjected to spin etching are prepared and 5 set in
a | oading cassette 30. As shdwn in FIG 1, one wafer
Is taken out fromthe | oading cassette 30 (a first
step, step 102). The wafer is transferred to a wei ght
measuri ng section 26 with a robot hand section 28a to
measure the weight W of the wafer before etching (a
ratge cohiths wall, b%td@pali@h)lateam thexehin gnedswed dior glonfmation an
wafer is calculated using the followng 10
inigiad artall wn R Jof iam ¢tiebingseludlonsteché vreddr nmtehing witeinef the
rate R of the etching solution to be used and a
etdhingeblwiahing winelntnVaddisicnal rdclsnepsolstiop Ha36heen added.
To=Vo_R. .. (1), wherein To is an etching tinme (mn),
OnVihd stlertlangltwefeeBito heasthjtited (10)spifk dichidug @teCiidp@ired and
rate (g/mn) of an etching solution to be used. The

setlinh @l RAdNGE cat®tR B8, R SeowAnarElG, 1a6nkRvafealisvialkida out
Ro of an etching solution to be used, an etching rate

frofl tl‘i’é 164&%11?%5&%&% ggl(b!tﬂr@f‘ s@id, %l’:e}?‘lgf‘) "I!heoﬁaﬁﬁ' is transferred
etching ra of the etching solution into which an

to aﬁqg%l%h?%as% Q8cti bBtV’VRH Q?&b(ﬁeﬁ%}@gg&%n bRano Ihgﬁsure

: IS trans erre to the spin etching section
ens Y, 0L R PEEE LOER shouit ML 10gpi
Sonc Rt 24 PR A S 88 g o g
cafifior éggtﬁgﬁg}‘ﬂt%ﬁﬁl%#&% sighin Ve'%‘éﬂf'ﬁiﬁ% ehing
solé““htt&b?hle S €h aennt siebidRErEnT o Ganisk @Retiep 106):
ht neasurln section 26 with the robot hand

sect on ealto Heasure 14  wei ght W2 of the wafer

after_etching. (a fifth step, e) 110). An etching
rat evharesp this sRcirhgsbRa (% af‘fﬂeYs %tteﬁg%geﬁ%nng amount

cal cul ated using the fol]l ow ng
(eg/mm) of an etching solution to be used. The

etching rate R is, to be concrete, an initial value Ro of an etching solution to
be used, an etching rate Ri of the etching solution after etching or an
etching rate Rz of the etching solution into which an additional efching
solution has been added. Then, the wafer is transferred to the spin etching
section 12 with the robot hand section 28a, is subjected to spin etching only
for the calculated etching time Ty, and thereafter is rinsed and dried in
given conditions. In the flowchart of FIG. 1, the spin etching treatment is
shown as collectively including the spin etching, the rinsing and drying
treatment (a fourth step, step 108).

The wafer subjected to the spin etching treatment is transferred to

the Weight measuring section 26 with the robot hand section 28a to measure
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equation (2) in the control section 34 fromthe wei ght

W of the wafer before etching, the weight W2 of the

waf er after etching and the etching time To (a 5

sixth step, step 112): R ¥ (W - W) = To ... (2),

wherein R is an etching rate (g/mn) of an etching

solution after etching, W is weight (g) of a wafer

before etching, W2 is weight (g) of a wafer after

etching and To is an etching tipne. The etc waf er .is.
weidier Abr ofRbela 8, #60: SHEIDA Baihgs Ehe SEtt d 10> W frptohing

the robot hand section 28a (a seventh step, step .
ratelB4pf the etchingeptdivn aftehetdynens caleadatedrising (e dollowing

or not the calculated etching rate R falls wthin a
equarieddReimtne domirbbeattion 34 fpen fthe vesight dhi plgthe waler hgfore

ei ghth step, step 118). If it is decided in the eighth
etchShePtidAeight W adlthulvadfed aftarhitnbingaand Rhe fedthinginsi o (a

the all owabl e range (YES), a new next wafer is

sixtAWRbscdtep 119):a process fromthe first step to the
seventh step. On the other hand, it is decided in the

ei ght h. R what m,he (@pl culated etching rate Rl falls
out2$de§? e allowabl e range (NO, an additiona

et CW}{%%eins @, Ul 9 {t@h{HWVr 8L (4/BAnY Qf Uin @Bghing edldeidn after

into e etching solution stored in 20 the etching

etchfilrg' ’:Je.ol? ?si g‘}erl&éé?%)' BE ot @0kerlBefRd dihRit oWLNY Wale®tRig) of a

red to a value R2 inthe vicinity of

Waf%]hh :aﬂqeg%vt e%%:@itnv la?n:dr Rlﬂ]s (igu %hmegch?{hgp timS! @hel 2 hed N@Bfer is

| ecte o the process from

the first. st to,th ev. s . hj ;
acopidaed ipd B oA Rl Bigh Ao iehof A% Bion
the confirmation atment for an etching rate and
28a((p severtlysien; ftep Li‘@hi ng rate R2 is used as an etching

o i i DL B e
ctohaneate e S el B R it ey e AP MG 40%m etching
ratre (an eighth step, steia 118). If it is decided in the eighth step that a
caleulated etching rate Ri falls within the allowable range (YES), a new
next wafer is subjected to a process from the first step to the seventh step.
On the other hand, it is decided in the eighth step that the calculated
etching rate R1 falls outside the allowable range (NO), an additional etching
solution (a new etching solution) is added into the etching solution stored in
the etching solution circulating tank 14 and the etching rate R; thereof 1s
restored to a value R in the vicinity of the initial value Ro (a ninth step,
step 120). Then, the new next wafer 1s subjected to the process from the first
step to the seventh step. In this case, the etching rate Re is, as described
above, measured in the confirmation treatment for an etching rate and thus

obtained etching rate Rz is used as an etching rate R in the equation (1).
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eighth step (step 118) and if next etching is
perfornmed, the eighth step (step 118) is conducted,
while if next etching is not perforned, the operation
is b5 terminated. Descriptibn will be given, then, of
the second way of a process control nethod of in a
spin etching of the present invention with a spin
et chi ng apparatus of the present invention using FIG
2 (a nethod for controlling weight of a finished
Incidéetallypitais gireforabhd theit, aFshewndh BIG., 1,isnterntipagioni degrding
way to that in the process of Fig. 1, confirmation
stebl GREPENG) i s ppaideal edwben e etwhithgsteat &t ofl4dnand the
etching solution to be used (a prelimnary step, step
eigh®R)ste Xktbpa 18) had iNad: evifieg $s porfoemedpiles biththostep (step
spin etching are prepared and set in the | oading

1189%586&&&&1 while W Sechirds iPRBt WRbRinied, tthkedberttion is
fromthe loading cassette 30 (a first step, step 102).

torimnapgg wafer is transferred to the wei ght neasuring
section 26 with the robot hand section 28a to nmeasure

t o Bk 4‘§>ﬁ1 e HRAET aRe 06 BL CIBHA ( FaySBE AN Process

step, ng arount e wafer 1§

cong: Cu' flgrg #SI ng Béquelrét% %mo@%hehﬁue%%hf) Qn(rgz\xtlbﬂ \H]:Tl a spin
etcgfpgo rm%p&%gpg%%y g;?)gp%g%g)u n%noil Lhe Ffltpa?r\%m‘;#@%% for
t
conbr i, 3 55 Py el Bt o
_that is target wei %ht of a vvz%f fter, etc g
SN TYRY €9 bt Forthe erarareioti Bg o GIAERRAPARY Fr&a ment is
control section 16 34 using the follow ch equat
perfapmed ofer ann etiching Take eRRobram etk gLt Jo; 8 pged (a

be used and the etching anmount V (a_fourth step, step
prelid@joary step, step 100). On the other hand, wafers to be subjected to

spin etching are prepared and set in the loading cassette 30. As shown FIG.
2, one wafer is taken out from the loading cassette 30 (a first step, step 102).
The wafer is transferred to the weight measuring section 26 with the robot
hand section 28a to measure the weight Wi of the wafer before etching (a
second step, step 104).

An etching amount V on the wafer is calculated using the following
equation (3) in the control section 34 from the weight W1 of the wafer before
etching and weight Wo of the finished wafer (a third step, step 105):

V=W;-Wq---(3),

wherein V is an etching amount (g), W1 is weight of a wafer before
etching (g), Wy is weight of a finished wafer, that is target weight of a wafer

after etching.

An etching time T for the wafer is calculated in the control section
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T=V=R(4), wherein T is an etching tine (mn), Vis an
etching anount (g) and R 5 is an etching rate (g/ mn)

of an etching solution to be used. The etching rate,

to be concrete, indicates alfinitial value Ro of an
etching solution to be used, an etching rate R of

the etching solution after etching or an etching rate

R2 of the etching solution into which an additiona
etchi ng solution has been added. Then, the wafer is

34 tusing fther fotlotvang heywstion é4)c fiony aseetihong r2teiR ot etching

robot hand section 28a, is subjected to spin etchln?

solafiby thae lided Ded ehit atcting emedimgV t(a fearTh siep|, step 106
thereafter is rinsed and dried in given conditions.

the T guchart(4pf FIG 2, the spin etching treatnent
is shown as coIIectlver i ncl udi ng the spin etching,

the LhBAiAIr s @'Eé’ﬁlﬁg tifedh BNtV (fahidtéfingtBRouns(@pnd R
108). 15 The wafer subjected to the spin et chi ng

is &l mﬁgg%fes(éhﬁ?ﬂﬁéieéﬁ ggclﬁﬁg sbhfiNetObt uZBASYRE Beching rate,

section the robot nd section 28a to neasure
s R e
an Sgcilﬁragt%‘%ig ;Rg%f ggtvle ﬁg eq o?gtlbxgél;faa? StORY m&%ﬁq&ﬁ%ﬁﬂlﬁ@ I%ée Rs
{cll?sg%%g erés% gﬂﬂl %Ht tlona v%ﬁ?}%%?gl%rtlo fh&é been
ad"}ﬁ}ﬁ %ﬁl‘ﬁ& thg &"3(%‘? i Fr#n&feraﬁd sp ¢he %a %8%”31&?% sBopm 2 Wlth the
robp Fpdgacion 289, 57 Sebictleduiir YT CITE ORI G Gifcqcplated
an etchlng time. The etched wafer js 17 acconaﬁ ate

etchmeotimes Tuamd Saring feads sinse daanddriedi NesiveB SPRAKIPS: o the

section 28a (an ei ght step, step 114).
flowchart of FIG. 2, the spin etching treatment’is shown as collectively

including the spin etching, the rinsing and drying treatment (a fifth step,
step 108).

The wafer subjected to the spin etching treatment is transferred to
the weight measuriﬁg section 26 with the robot hand section 28a to measure
weight Wy of the wafer after etching (a sixth step, step 110). An etching
rate R1 of the etching solution after etching is calculated in the control
section 84 using the following equation (5) from weight W1 of the wafer
before etching, weight Wy of the wafer after etching and an etching time T (a
seventh step, step 112):

Ri=(W:i-W2)=+T-- (),

wherein Ri is an etching rate (g/min) of an etching solution after
etching, W1 is weight (g) of a wafer before etching, W2 is weight (g) of a

wafer after etching and T is an etching time. The etched wafer is
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It is decided in the control section 34 whether or not
the calculated etching rate RI falls within a
predeterm ned all owabl e range for an etching 5 rate
(a ninth step, step 118). F? it is decided in the
ninth step that the calculated etching rate R falls
within the all owabl e range (YES), a new next wafer is
subjected to a process fromthe first step to the

eighth step. On other hand, if it is decided in the .
accammiodased pntchthe mmdoadingutassetiecs ikH t?#ealfcgﬁoﬁ h&F%FP gction

outside the allowable range (NO, an additional
28adhakigly slebusiepnld). (a new et ching sol ution) is added

into an etching solution stored in the etchin

sol Bt inde@ied dhathiengritasiksebtioand witeetbet o rxg)trtgxeecaﬂa:ulated

is restored to an etching rate R2 in the vicinity of
etclBflgiraté B fa¥ia with B0 a(jredetéinistedpallow aplel20)ge {oTtaenetching

new next wafer is subjected to a process fromthe

ratd (& Shin%h 8RehO stdif 118) 01K &t ¢ cided idithecarsh step that the
etching rate R2'is, as described above, 15 neasured in

N R pRld QAthiedheullovwstileprak}e) (VB8),t henew
cak@@@%ﬂngmhﬁggg%%gIpsﬁggtd as the eté%ing rate Rin the

nexg ﬁ%%'r ?% S&ﬁECté&] q:fg %fg}@éels%fr&)ﬁl t15e fiREEERAR) €hé Raghtlastep.

rmnation deciding step (step
116) .. dad . t [ 1
On g hindr ik € AEeREEChE B ARb YR He (B fa kb ching
f d, .th I Ath ) :
o TP subd ol B Rgtl P (OB Sl e kg schbion
is t ) nat ed. . t chi Sol uti d_j
(a ndte GrBuBnEorsFa: FoRtean BL° 4 R ARR st e Biied &l the
et 08 Bl ESRAIS Loh2eBHA Pl ot letoned to
etclfoRanieSade Sy WL OEANSIIGE] BRI R Ut FOTIECtR: gigs 1200
25 25w %)], and like. As an additional t%hiP%t the
Thesolaunewnnedt wWabarsis sahiesteds tor g PW%?@%F& uek Fteh e

the |ike may be usable. Description w]| bedgi velg 8f b
eiglthinfstemaii obhisr easeretite fesehe apdhi Ry 18, as described above,

measured in etching rate confirmation treatment (step 100) and the etching

‘rate Rz is used as the etching rate R in the equation (4). Incidentally, it is

preferable that, as shown in FIG. 2, a termination deciding step (step 116) is
provided between the eighth step (step 114) and the ninth step (step 118)
and if next etching is performed, the m'ﬁth step is conducted (step 118),
while if next etching is not performed, rthe operation is terminated.

An etching solution used in a method of the present invention can be
a mixed acid solution consisting of four components [a 50% solution of
hydrofluoric acid (15 wt %) + a 60% solution of phosphoric acid (25 wt %) + a
70% solution of nitric acid (35 wt %) and a 95% solution of sulfuric acid ( 25

wt % )], and like. As an additional etching solution, a 50% solution of



10

15

20

25

rate of an etching solution to be used (that is, an

initial value Ro of an etching solution to be used or

an etching rate R2 of the etching solution into 5

whi ch an additi onal etchind8solution has been added)

using FIG 3. First of all, a dummy wafer is prepared

and set on the dumy wafer holding table. One dummy

wafer is, as shown in Fig. 3, is taken out fromthe

dummy wafer holding table (a first step, step 200).
hydrbfudriomgidvahéthe dikermagferusblet o t he wei ght

nmeasuring section 26 with the robot hand section 28a

to Ifesveipsionewilli lghigivdn of cohfirmatien brehtmentétiohiangetching

second step, step 202). The dummy wafer is transferred
ratd @ftde sPhihgetslokndg &bkl ased Zthwitt Is, diénitidlovalenBo of an

section 28a, is subjected to spin etching only for a

etclinkeB1hiiBR to R udiiot RETRHing rdts Rd 65t @bl beldition into
gl ven conditions. The above etching tinme to may be

whi%@%f&%ﬁi&iﬂ SinbBoButieh B8 s HeehNRlJAY i N FIBE 3 afgmst of
0

sec to 100 sec. In the flowhart of FIG 1,

all, tahﬁpﬁlg#ﬂ g@s@tﬁg iig Féﬁ%{%&iﬂ?ﬁﬁ sbifs ﬁﬂ%@vﬁhﬁﬁlf QJdfEF hbMBhY table.

i'nc ng, e rinsing ‘and drying
Ond RIS lyaid HLALSPhSE, 1300, 2044 1aBIR U6 flom the dummy
warh et 5 B e BRSSP TR o bl Wef P Blansterred
o GRS S Rl 5/ FA S BT A e o
me ATV OREY Ll HP AL B BETTS LB B POREPRS el ghe? BE%br

the dummy wafer before etching, .the weight D2 of t )
duntRhendpemy prafer istranshyrraddorthe %%%rﬁtﬁgmtg sRetiop ?g with

sixth step, step 210): 25 rqo = (D1- D2) - to ... (.6), ..
the yobotnhendisaction 28aats eulineted toapan egeiving)ondy fapa given time
etching solution, DL is weight (g) of a dummy wafer
to, beflotleretltr nig, ri@eidsandi gried( &) @ven enppHions. The above

etching time to may be appropriately set to a value on the order in the range
of 10 sec to 100 sec. In the flowchart of FIG. 1, the spin etching treatment is
shown as collectively including the spin etching, the rinsing and drying
treatment (a third step, step 204).

The wafer subjected to the spin etching treatment is transferred to
the weight measuring section 26 with the robot hand section 28a (a fourth
step, step 206) to measure weight D2 of the wafer after etching (a fifth step,
step 208). An etching rate ro of the etching solution is calculated in the
control section 34 using the following equation (6) from the weight D; of the
dummy wafer before etching, the weight Dz of the dummy wafer after
etching and the etching time to (a sixth step, step 210): |

ro=(D;—Dg) +to - (6),
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waf er after etching and to is an etching tine. The

etched dummy wafer is transferred to the dumy wafer

hol ding table with the robot hand 28a (a 5 seventh

step, step 212). It is decitded in the control section

34 whether or not the weight D2 of the dunmy wafer

after etching falls within in a defined range (an

eighth step, step 214). If it is decided in the

eighth step that the weight D2 of the dumy wafer

f al I'wheidihi iy & defétobithg a2age (¢MES) of confetehiati @dution, D is
treatnment for 10 an etching rate is termnated. On the

weighitelg) vand duhﬁm t wherdesfofe @tdHingh®, B gbidghtst@pith@ummy
the wei ght D2 the dummy wafer falls outside the

wafef 4 fed etd}ﬁﬁgeaﬂd\@ is bhRecteRd @lmseThe ARl dulnpdySwaler is
exchange request signal (a ninth step, step 216). If

traﬂg‘t%e?i‘&h AR BAHES wHIPMoldifeOtiM tvith NBURAdt KHHAYSa (a

IS not suited for further use, so a new dunmy

15 the next neasurenent tine.
sev}@ﬁ@? gtér% aF%? 9 13

I'f an etchi ng solution is a starting

etc [ t I

e LIS e B S ST e oo
AR AR fibfod A g A A oo i
el P sl n Bl o S,
dur{lgl\gg%\l E?l}n]fgglsé{qvg}é%ng y 23 belpm %la{’ IS ne%cg.?z?tment for

illustration and shoul d not, be construed b ({
an piehingtiasn. is2BrpEngied-can thappher handg if A l%v%é% aseift the

was conducted on changes in_an etching rate of

eighthciiengthes| thei weightdie of dredumms W&f@h fakls PE‘éﬁﬁdQ\/&h% dgfined

were spin etched one
range (NO), the control section 34 outputs an exchange request signal (a

ninth step, step 216). If an exchange request signal is output, the used
dummy wafer is not suited for further use, so a new dummy wafer 1s used at
the next measurement time. Incidentally, if an etching solution i1s a
starting etching solution, the calculated etching rate r¢ may be used as an
initial value Ro and if an additional etching solution is added, the calculated
etching rate ro may be use-d as an etching rate Rz in the vicinity of an initial
value Ro.

Examples

More concrete description will be given of the present invention
showing examples below and it is needless to say that the examples are
presented by way of illustration and should not be construed by way of
limitation.

(Empirical Example 1)
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wafer at a tine using a spin etching apparatus

(MBE- 2000, manufactured by M nmasu Sem conduct or

I ndustry CO.,LTD). An etching solution was 20 5 Kg of

a mxed acid solution consting of four conponents [a

50% sol ution of hydrofluoric acid (15 wt % + a 60%

sol ution of phosphoric acid (25w %9 + a 70%

solution of nitric acid (35 w % and a 95% sol ution

of sulfuric acid (25 w %A. An etching rate of the

et cAimgxpalinentivansondasiedeen ghanges inAmeichingerate of an

according to the confirmation treatnment for an_ etching
etchiagesol@tishowlien piftey. of38-iftte stlitom wedensawgee gpin géched one

etching rate was 1.560 (g/mn). A target etching
wafePfRYN tas 1Seig BosiAd eching 4ppgratuBh@MBEN2¢0® caenafactured

the silicon wafers were subjected to spin etching one

by MBifsuaSeRidondRctts Nghidiey GOCHTDY. Aal echomg ablwion was 20
tenperature of 25C 1C for a fixed tine of 64 sec.

Kg o8 R0 il BRI G c&{higﬂiﬁgio@%mpoﬁ@ﬂm&[ﬁ%@% solution of
etching rate (g/mn) for 15 each spin etched wafer and

hydkOBubis %{l:fdsu%fk%; 69f + Wa (%% SHRWb1. f Jadphoticadd (BbGit %) + a

I'S apparent fromthe results of Table 1 and FIG 5,

709 kol GORELE TR (B340 8hAN 06w diRrdacsragadivhtia (25
1 K& nunber of

crease’in spin etched wafers (wherein
e BRSO A 2 R, P e s o
oo R L PR PR B EH e
I e T T R Y
REXTIE KRR A RN WL JCT g A
silicsc)%' ggfesré'vggre subjected to spin etching one wafer at a time using the
etching solution at a temperature of 25°C + 1°C for a fixed time of 64 sec.
There were measured an etching amount (g) and an etching rate (g/min) for
each spin etched wafer and the results thereof were shown in Table 1 and
FIG. 5. As is apparent from the results of Table 1 and FIG. 5, it was
confirmed that an etching rate decreased with increase in the number of
spin etched wafers (wherein an etching rate of the etching solution after the
tenth wafer was spin etched was 1.356 (g/min)), and an etching amount

decreased in proportion to reduction in etching rate. The wafer No. 0 in

Table 1 is a dummy wafer.
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etching Etching 1.30 1.29 1.28 1.25 1.23 1.22 1.2 1.17
1.16 1.14 1.13 anount (g) Etching rate 1.560 1.548
1.536 1.500 1.476 1.464 1.440 1.404 1.392 1.368 1.356
(g/mn) (Exanple 1) An expétli nent was conducted for
controlling an etching stock 5 renoval of a wafer to
a constant value (w thout adding an additional etching
solution). Ten pieces of 8-inch silicon wafers were
spin etched one wafer at a tinme using a spin etching
Taldpfar at us (MSE- 2000, nanufact ured by M masu

onduct nlnlnz\i- rv, OO 1 Th \

Sam +
Sef—coehRauetar oSt T, & III XHAET I TTETIL
WalegrdNes: ch Qg shl lit.i%on Hg:d ‘ii. Emrﬁ r' n§| EVZ F| oé 1Lt 10

Weightd copsecytively as|it was. An 10 |n|tlua\1r”etch| an
beforat e of | A8k |61 il 5278 pIAUT1 [058.8a53.81 35581 gd#Pnp3.82ne3.79|53.81
ctcigkers | werg spin etched under |condition| thatl an

. [ anoynt (an etchi ng st oq JUNE! f f
o s S e BAEO ot 60 R | §766]5283, 52.68

h
%tfd]nJ That-+-g—aprocess—of—thefirs b?l:‘ (step—102)

L& he S%@Ftﬂﬁmt ampd step (1i4} | stowngn| Lhe |fl.oswhara | 1.13
amqyntEes wgds repeated 10 timeg to $pin etchlthe fen

i 0 e el L TP TR

falT within the allTowable range and no additi onal

etching solution was added. An etching anount (g), an

etching rate (g/mn) and an etching tine (sec) were
(Exapaplerldd on each of the spin etched wafers. The

results of the neasurenment were shown in Table 2 and

FI GAB. exyerd2enshean condused foragsantrolling ant etghang stock

found that if an etching rate decreased, a
remnomi ef ponaicndo et ahishant vakel (wtleeat dog emeaddisiong] etching

fromwhich an etching amount can be controlled to an
solwliomst Tansicass of/@lineh siliconhwafers were spin etched one wafer at
a time using a spin etching apparatus (MSE-2000, manufactured by
Mimasu Semiconductor Industry CO.,LTD.). In this experiment, the etching
solution used in Empirical Example 1 was used consecutively as it was. An
initial etching rate of the etching solution was 1.356 (g/min). The wafers
were spin etched under condition that an etching amount (an etching stock
removal) of each wafer was controlled to a constant value (20 pum: 1.444 g).
That is, a process of the first step (step 102) to the seventh step (step 114)
shown in the flowchart of FIG. 1 was repeated 10 times to spin etch the ten
pieces of the wafers. In this example, an etching rate Ri in the eighth step
(step 118) was decided to fall within the allowable range and no additional
etching solution was added. An etching amount (g), an etching rate (g/min)

and an etching time (sec) were measured on each of the spin etched wafers.

The results of the measurement were shown in Table 2 and FIG. 6. As
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Exanpl e, an etching rate of the etching solution after
the tenth wafer was 5 spin etched was 1.356 (g/ mn).
Table 2 afer Nos. 1 2 34567 89 10 Wight before
51.44 50.53 51.42 52.59 52289 52, 62 52.62 52.65 52.63
52.67 etching eight after 50.01 49.09 49.99 51.18
51.18 51.19 51.2 51.21 51.21 51.24 etching Etching
1.43 1.44 1.43 1.41 1.41 1.43 1.42 1.44 1.42 1.43
amount (g) Etching rate 1.347 1.347 1.337 1.309 1 282
shodn2i?3Tab125B and FF6+.16, A8 svas fomad thetnf ap etchingate slepreased,
64.2 64.2 64.6 66.0 67.4 67.9 68.8 68.8 69.8 tine
a cbsespohEanitehitly Theee inersasehdaetogeataenlby piiomtehigh, an
whi ch an etching stock 10 renoval of a wafer is
ctclGaBt s@loed dan deconstralied vial e ghuldstt constont gralue.  In this
addi tional solution). Ten pieces of 8-inch silicon

ExaM8H R SnelcRisPirateebl ties etdiing walwioatatwrt tiheetemghngater was
spl n etchi ng apparatus (MSE-2000, manufactured by

spitlbIFRSH wedr GoRdsheR). | ndustry GO, LTD.). In this
experiment, there was used an etching solution which
qhbpggrprepared by 15 adding 0.5 Kg of a 50% sol uti on of

ofluoric acid inta the etching selution—that—had
WafbeBlosugedli n_Eganpl & 1| (ah et ching $atle &f thé used 10
Weighechi ng  soljutionf was decreased to 1.229 (gfmn)). In
beford© SaMe ey /54 Ns EX21BL 691 52 50 e 2vef €32s620e3 263 pbN63 | 52.67
enﬁﬁﬁ§hed under| condj tion|that |an etjchi ng anount (an
Weight aftex) ., 11 | 49.09 | 49.99|51.18 | 51.18 | 51.19| 51.2 [51.21 | 51.21 | 51.24
etching
Etching 143 | 144 | 143 { 1.41 | 1.41 | 143 | 1.42 | 1.44 | 1.42 | 1.43
amount (g)
Etching rate | 5711347 1.387 | 1.309 | 1.282 | 1.273 | 1.256 | 1.256 | 1.238 | 1.229
(g/min)
tching 63.7 | 642 | 64.2 | 64.6 | 66.0 | 67.4 | 67.9 | 68.8 | 68.8 | 69.8
time (sec)

(Example 2)

There was conducted an experiment in which an etching stock
removal of a wafer is controlled to a constant value (addition of an
additional solution). Ten pieces of 8-inch silicon wafers were spin etched
one wafer at a time using a spin etching apparatus (MSE-2000,
manufactured by Mimasu Semiconductor Industry CO.,LTD.). In this
experiment, there was used an etching solution which was prepared by
adding 0.5 Kg of a 50% solution of hydrofluoric acid into the etching solution
that had been used in Example 1 (an etching rate of the used etching
solution was decreased to 1.229 (g/min)). In the same way as in Example 1,

the wafers were spin etched under condition that an etching amount (an
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23 etching stock renoval) of each wafer was

controlled to a constant value (20 m 1.444 g). Since

an addi tional etching solution (a 50% sol ution of

hydrofl uoric acid) is added3for supplenment at the

starting stage, the etching rate confirmation

treatment step (step 100) of FIG 1 was performed

using a 5 dumry wafer. The etching rate of the etching

solution into which the additional etching solutloT
ctchimg sidde defnovabugptasheneforagas seneabled oA cangeat value (20

(g/mn). Thereafter, a process of the first step (step
um102%44 oglt hirgevant hdditeml (stcbpnd 1splutipnt fe 50%weHakion of

shown in FIG 1 was repeated 10 tines to spin etch
hydrbBubEb apidaesiddedtfoe swapmsentTietlad diaritogadtage cthiengfching

sol ution was 10 not added during the 10-tinme etching

ratd E&%fﬁﬁhon"bﬂezﬁiﬁﬁﬁ@ﬁﬁf@ﬂé@t 10)of EG. etwvelkipegforaies] using a
g/mn) and an etching time (sec) were neasured on each

dmﬂ fnyt Beafed pTBee&t‘Eﬂ?ﬁig vakerss ane dibleineesuldtsort Hate wick the
hown 1 nh Table 3 and FIG 7. As shown in Table 3 and

add ﬂ1&1a17 'eté mg’aéolfl@i%iﬂdwta@aﬁd&éd APy ehlflethendt ®as increased to
correspondi ng etching time increased

1. Gé’é‘gﬁq f1 Glgju%r\éaftefr e‘é‘@b?fh@ﬂr&t&@br@te?ﬁmtto%@ d29enth

0 an a st constant val ue

stexr KB Yo Cﬁm&%@@é.&h&i Il PRI AL s to
SPI%?%}%&ZI; (?iic‘?’z‘ & BNy %&%1%&%“52@‘@?1& 3 EE‘ s
notgldsg PARE Al HLHRST CBP S Tommip oA gl ot (©), an

49. 77 49.74 A49. 649 7 49.8 .84981 in
etelpiiyat Bngy Adancihing kg (spp) werg easip i fagh of the
1.43 1.43
spin etched wafers and the results there were shown in Table 3 and FIG. 7.

As shown in Table 3 and FIG. 7, it was found that if an etching rate
decreased, a corresponding etching time increased automatically, from
which an etching amount can be controlled to an almost constant value. In
this Example, an etching rate of the etching solution after the tenth wafer

was spin etched was 1.523 (g/min). The wafer No. 0 in Table 3 is a dummy

wafer.

Table 3

‘Wafer Nos. 0 1 2 3 4 5 6 7 8 g9 10

Weight before oo 11149 09(50.01]49.99|51.18|51.19|51.18| 51.2 [51.21|51.21{51.24
atching

ggﬁﬁ; aften o 791 47.67|48.59| 48.54|49.77|49.74|49.76 [ 49.77| 49.8 |49.78{49.81
Ftching 1.39 | 1.42 | 1.42 | 1.45 | 1.41 | 1.45 | 1.42 | 1.43 | 1.41 | 1.43 | 1.43

quantities (g)

iEtching rates

. 1.668|1.645/1.622]1.63311.599|1.610{1.588|1.577|1.544|1.5633]1.523
(g/min)

[Eitching 50.0 | 51.8 | 52.5 | 53.3 | 52.9 | 54.0 | 53.7 | 54.4 | 54.8 | 56.0 | 56.3

times (sec)
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quantities (g) Etching rate 1.668 1.645 1.622 1.633
1.599 1.610 1.588 1.577 1.544 1.533 1.523 (/mn)
Et ching 50.0 51.8 52.5 53.3 52.9 54.0 53.7 54.4 54.8
56.0 56.3 Ines (sec) 24 (Eanple 3) There was
conducted an experinment in which finished weight of a
wafer is controlled to a constant val ue (w t hout
addition of an additional 5 solution). Ten pieces of
8-inch silicon wafers were spin etched one wafer at a
time using a spin etching apparatus (MSE-2000,
manuf actured by M nmasu Sem conductor |ndustry
(Exg@ple®. ). In this experinent, the etching solution
used in Exanple 2 was used consecutively as it was. An
i ni thadretlali dgduetsl affedgteiBbahingyERhUfindhede@eight of a
1.512 (g/mn). The wafers were spin etched 10 under

wafe®ndi &d QPO(PJ@EO fd Rhshgdt WeitdBt (wAfhKACRIIRIRT o1@% additional
controﬁﬁe to a constant value (47.0 g). That is, a

soh@i0F TBpioddsf S Hich SIEBRLTARR: ML b Pl Lo ERdor ata

e SPIFL B2 RaP B RSP0, BRSSPy Wi

sendiShh BRI BT8P TS o, VS 3o ELAPLR gpution

usedPapiTl St TEed SP oK HELE AP ahavs. (it S LB Re rate

of thie ki dSHFEOR TR | S LorETEt)  TAS SHGT FRTT BTG sfched
and FIG 8, it was found that if an-etching rate

undgsceandian hatotwmashrsh areighbteheagh (valeT| Wap egdplled to a
automatically, from 20 which meight of the fer after

congtaaii vegue 447 gk Frhatois) edpnogesmobthm first stomststen 102) to the
value. In this Exanple, an etching rate of the etchin
sevardhysiepn(step 114) shown in the flowchart of FIG. 2 was repeated 10
times to spin etch the ten pieces of the wafers. In the 10-time etching
treatment, no additional etching solution was added. An etching amouht (),
an etching rate (g/min) and an etching time (sec) were measured on each of
the spin etched wafers. The results of the measurement were shown in
Table 4 and FIG. 8 (translation of the etching time into a graphic form is
omitted). As shown in Table 4 and FIG.8; it was found that if an etching
rate decreased, a corresponding etching time increased automatically, from
which weight of the wafer after etching can be controlled to an almost
constant value. In this Example, an etching rate of the etching solution

after the tenth wafer was spin etched was 1.305 (g/min). The wafer No. 0 in

Table 3 is a dummy wafer.



after the tenth wafer was spin etched was 1.305

(g/mn).

The waf er

25 Table 4 Wafer
bef ore 50. 72 48.53 48.59 472%7 49.77 49.75 49.75 49.78

49. 81 49.79 49.81

No.
Nos.

Oin

Table 3 is a dumy wafer.
0123456789 10 Wight

etching eight after 49.46 47.02
47.01 47.01 47.05 47.04 47.03 47.05 47.04 47.04 47.06
etching Etching 1.26 1.51 1.58 0.66 2.72 2.71 2.72
2.73 2.77 2.75 2.75

amount (g)

Etching rate 1.512

Taﬂle4’-92 1. 483 1.461 1. 434 1. 413 1 398 1.373 1.353 1.334
205 / n) E{-r\ln neot n £ 11N Q 44:\.
Wafell‘;ﬁﬁs 1160 14 1_% 5 3|9' A ﬁno/;w ndbeBrila 9 | 10
Weygddl i cability: Adcordiing to the| preslent ilnvent i on,
befodeer e | $5@X2[485B [d8. 56 HR6F | 4N EAT | 4957 AP{76N A9.F§ | 4081 | 49.79|49.81
etgﬁﬁfé’]i nglanmount in etching treathent |can be realized
nftOl Wwafers |each|havi g various conditiohs, and
i for m| 49 46f47% 08 |dl0dg 4704 ‘&1’@@5 At g7 SB8¢ AR 85 whi &4 |47.0447.06
Et || al-s6—be ehi Ved. 26 CEAHY -tAethod ot
C@W rgl | iings pm.sat|chbag mmtmang.mn evghigms salmatlians | 2.75
ampwnt @n | et chi ng, |conpdisi ng: (a) 4 firgt step of
gﬂg mgtedyL | One, AT oo TP 492%.293. Q%% 593 1.353(1.334| 1.305
Etching 50.0 | 60.7 | 62.3 | 26.4 |110.8|112.1|113.7|116.2]119.6| 120.5 | 123.1
time (sec)

Industrial Applicabihity:

According to the present invention, there is exerted an effect that

uniformity in etching amount in etching treatment can be realized even for

wafers each having various conditions, and uniformity of thickness values

among etched wafers can also be achieved.
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(b) a second step of neasuring the weight W of the
waf er before etching; (c) a third step of calculating
an etching time To with the following equation (1):
10 To= Vo _ R ...(1), wherdn To is an etching tinme
(mn), Vois atarget etching anount (g), Ris an
initial value Ro (g/mn) of an etching rate of a
starting etching solution to be used, an etching rate
Ri (g/mn) of the etching solution after etching or
an etching rate Rz (g/ n‘iG%)AIMSt he etching sol ution
into which an 15 additional etching solution has been
added added. (d) a fourth step of etching the wafer
for the calculated time To; (e) a fifth step of
1 MEagUnbihd\RirghntWliet dhetaiheraméwetr and g pighing polation
sixth step of calculating an etching rate R of the
sehifidigingafter etching with the foll ow ng
ms@%ﬁ%‘ﬂtcpgﬁg’(z%ﬂﬂ B = (W - W) = To...(2), wherein
g]eé aaﬁr%yé%ﬁb R thRIR Aft Ak KL fRgmse Lotding cabtedte;
etc I's weight (g) of a wafer before etching,
Ve g? %Eée%‘ﬁd (@p fo ﬁeﬁ@tﬂﬁﬁgaﬂieeﬁvm@itﬁm’ﬂgf ahd waferrsbefore
an ching tinme.” (Q) seventh step of accommpdati ng
ot the et ched wafer; and 25 (h) an eighth step of
hﬂt $er mi ni ng V\hether or not an etching rate RI 27 of

t he%h a a'%g!g Y %ITClﬂg.{l?lr £ SBRG ol @ideSTYi M Rhafollowing

aII Wherer A then i f 1S decided in the
.Sstep that an etching rate R falls within the
equ%?lPB l e range, the process fromthe first step to

the seventh s‘hgp is perforned on a wafer to be
‘pro dess¥a+ith -t next order, or 5 when it is decided

IoBt nghhe%'g{lq% hE] hls Satne gt(!,hqgtg t?r?:tee ncl:lj}ll) n%ﬁ 7S taetaerg& %’ttj_:hcing amount

(), R is an initial value Ro (g/min) of an etching rate of a starting etching
solution to be used, an etching rate Ri (g/min) of the etching solution after
etching or an etching rate Ra (g/min) of the etching solution into which an
additional etching solution has been added added.

(d) a fourth step of etching the wafer for the calculated time Tos

(¢) a fifth step of measuring weight Wz of the wafer after etching;

® a sixth step of calculating an etching rate Ri of the etching
solution after etching with the following equation (2):

Ri=(Wi—W2=+To ---(2),

wherein Ry is an etching rate of an etching solution after etching, W1
is weight (g) of a wafer before etching, W is weight () of a wafer after
etching and To is an etching time.

(2) a seventh step of accommodatirtg the etched wafer; and

(h) an eighth step of determining whether or not an etching rate R
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al l omabl e range, there is perforned a ninth step of
addi ng an additional etching solution into the
etching solution to restorgcthe etching rate R to

the etching rate R2 in the“vicinity of the initia
value Ro, and thereafter the process fromthe first
step to the seventh step is perforned on a wafer to be
10 processed in the next order. 2. A method for

controlling an etching. a t and an etchi sol ution
of theretghing %Qlelhionge}ft%roﬁtﬁgi%gw%grs VAB1Y an ¢ ?Wéﬁlgpr agee
taking out one wafer froma | oadi ng castglette; t&ﬁ% a R
secwhdrainephen intmdesifed in khe peghifn stop that pRLIGAME rate K
before 15 etching; (c) a third step of determ ning an
fallsetdbhing theroalhdwablei tangdethef mrp'@ﬁﬁsngfoéq ke Brst syep to the
V=W -W...(3), wherein V indicates an etching anount
sevet@h,st¥p ik postighéd 0n)a ofafar taenpfenestrd or dhetmgwtryder, or
and W is weight of a finished wafer, that is a target
wheWat @0Heéidrd ah thewaskth sfepethaetaahétehing dyteaRf falks ontstdepthe
of calculating an etching tine T with the follow ng
allowdbR! i-2fed Wherd N=Feffddmed 25 niheti aitep ©fi sddingean digtional
time (mn), Vis a target etching amunt (g), 28 Ris

etchﬁ!{%isﬂidth&{ i@ WS BRcHigkMoMitioh tdNreteRi fig bediEngfrase Ry to
starting etching solution, an etching rate R (g/ mn)

. the g{fpgﬂ@ﬁge;%ﬁ%)ﬁ% "fitELrﬁfSr af LIS 1SN VAGuO® Ry, afdaheRédlger the

e of e ‘etching solution into which an
oo B2, 35t G, S8 K 5180 b Ao o8 ol i 0 b
processed in the next order.
2. A method for controlling an etching amount and an etching solution
in spin etching, comprising®

(a) a first step of taking out one wafer from a loading cassette;

(b} a sécond step of measuring the weight Wy of the wafer before
etching;

() a third step of determining an etching amount V with the
following equation (3):

V=W; - Wy --(3),

wherein V indicates an etching amount (g), W1 is weight (g of a
wafer before etching, and Wy is weight of a finished wafer, that is a target
weight (g) of a wafer after etching;

(d) a fourth step of calculating an etching time T with the following
equation (4):
T=V+ R ---(4),

wherein T is an etching time (min), V is a target etching amount (),
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(f) a six step of neasuring weight W2 of the wafer
after etching; (g) a seventh step of calculating an
etching rate R of the etché-ng solution after etching
with the foll ow ng equatio% (5): R=(W-W)-T ...(5),
10 wherein R is an etching rate (g/mn) of the
etching solution after etching, W is weight (g) of a
waf er before etching, W2 is weight (g) of a wafer
after etching and T is.an_etching tinme, ( n_ei ghth,.
R istaep initisd ceadrmoBatEfgimhel anc pEdng e ﬁ% ?a‘iafmﬁg etching
ninth step of deternining whether or not an etching .
solutite =8 etrhing Fath &:idgbhimpolsdiaetcbingsobitien @ffegptching or
falls within an all owabl e range; wherein when it is_ .
an stehinedatenRs He/mimtdf theeplching sehutiar Mtegwhighe aRy additional
falls within the all owabl e range, the process fromthe

etcﬁihg%bh&mphh@btamadaedenth step is perforned on a
" wafer to be processed in the next order, or when it

i s doci Aag dtBpiietdiiAhhstwepfeihat an etching rate R
falls outside the 20 all owabl e range, there is

per {9LEd sfey SR a8 hBRgOheipldiWE ofthaadifér aftat etching
etching solution into the etching solution to restore

the (%t %?eggnﬁlﬁ%@eﬁof _tc%llcdlﬁwlﬁnét £hidiehiiat eaf?Ri noftfie etching

vi ci e Initial value Ro, and thereafter the
sol i B R EAE Wi b FolRh e AU O R Pt
wherBiReniWERat of ‘0% “treat mont §s per formed for
st artHeRgiTpRarPrth SOPHEo R ar oy Bre| RS AP G hite Sratigp afer
ctclfagydh i (RS0 Pt 5 BREHSItar el T8 B WS of =
an addi tiagnal et,ﬁhi ng e]singauti on into the used etching

wafgppifer kching andrhids aBi 41681 di ng to clai m 3,

wherein the confirnation . )
(h) an eighth step of accommodating the etched wafer; and

(i) a ninth step of determining whether or not an etching rate Ri of
the etching solution after etching falls within an allowable range;

wherein when it is decided in the ninth step that an etching rate R
falls within the allowable range, the process from the first step to the
seventh step is performed on a wafer to be processed in the next order, or
when it is decided in the ninth step that an etching rate Ry falls outside the
allowable range, there is performed a tenth step of adding an additional
etching solution into the etching solution to restore the etching rate R: to
the etching rate Rs in the vicinity of the initial value Ro, and thereafter the
process from the first step to the eighth step is performed on a wafer to be
processed in the next order.

3. The method according to claim 1 or 2, wherein confirmation
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treatnment for the etching rate conprises: (a) a first
step of taking out one wafer froma dunmmy wafer
holding table; (b) a second step of neasuring wei ght
D1 of the dummy wafer befof® 10 etching; (c) a third
step of etching the dumy wafer for a given tine to ;
(d) a fourth step of neasuring weight D2 of the dummy
wafer after etching; (e) a fifth step of calculating
an etching rate ro of the etching_ 15,sol uti.on after
tresghehitniy performed bolthevwimtiabyiades & ?%fhe egelngpyate of the
D2) - to ...(6), wherein ro is an etching rate (glniﬂ}.
star@ing bechehg ohgicolamdontle etehingtrage d, offthe gtqhapgfplution
(g) of the dummy wafer before etching, D2 is_mpl%ht
whitB) hadbebhaestoroy wakeralabtier tlee vitingy efnthe énjtaalayalue by
etching tinme; 20 (g) a seventh step of transferring
addh]f% 2BladIedoAkIaachives eslutiont ineo thieimsyd wadhing soluion
table; and (h) an eighth step of determ ning whether
4 OF Wabahia ofcdol@inget whedattimsy wafereirf athes ednfhimpation
" a defined range; wherein when it is decided in the

trea\%&r?%t?o?%@@ g)té(?]?%g%%@%mﬁi‘isbﬁe 25 dummy wafer falls

d range, the confirmation treatnent
for 30, d0 CO DA hat Kt Shd MaRiNAbada imwhewafér hslding
deci(%)e f{trﬁgfﬁe@ Qirg%lhgs@ep that the weight of the
umry wafer falls outside the defined range, there is
eérformed a ninth step of generating an exchange

request signal_ for.th ‘g‘E@M) &lo d@RSny wafer before
thellf@a?tsﬁizoq?cﬁ@te@o?ﬁﬁnlegr%}lﬁgl%q??l at rrel\rl:?{ff(ﬁ the 5

etching rate is term nated.
etching;

tab

(¢) a third step of etching the dummy wafer for a given time to

(d) a fourth step of measuring weight D2 of the dummy wafer after
etching;

(e) a fifth step of calculating an etching rate ro of the etching
solution after etching with the following equation (6):

ro=(D1—-D2 +ts --(6),

wherein 1o is an etching rate (g/min) of the etching solution after
etching, D1 is weight (g) of the dummy wafer before etching, D2 is weight (g)
of the dummy wafer after etching, and to is an etching time;

(2) a seventh step of transferring the etched dummy wafer to the
dummy wafer holding table; and

(h) an eighth step of determining whether or not weight of the
etched dummy wafer falls within a defined range;

wherein when it is decided in the eighth step that weight of the

dummy wafer falls within the defined range, the confirmation treatment for
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5. A spin_etching apparatus conprising: a spin etching
section for etching a wafer; an etching sol ution
circulating tank for storing and circulating the

et ching solution; an etching. solution feed line for
feeding the etchlng sol uti o#0f fom t he etching
solution circulating tank to the spin 10 etchlng
section; an etching solution recovering line for
recovering the etching solution used in the spin
etching section into the etching solution circulating

thmetching wetagiy tareaiiateAgos @tdrolt Kaleci®ab il the e‘fﬁhﬂf‘&tep that
before and after etching of the wafer etched inth

I hreifhe f@)‘f%esﬁﬁhh%?nw%f&o ‘fﬁﬂ@lout&ﬁ‘ét f:l&P e‘ﬁ{ned range, | there is

controlling an etc g anmount of

PR MR LB ol ERREHETRE e B B Bhesloniamel for the

uid O et ot néSoditer e chndRban Hisdi for the

@transferredto e spin etching section, the

Uhelpte igdprminatad. ansferred to the wei ght neasuring
sectiop fromthe spin etching section, and after the

5‘\NEI ghtAoﬂplllh%th%-%ﬂe@mﬂfaéﬂslwﬂmawgeoﬂ spiie eighing isection for
taken out fromthe wei ght neasuring section. 20

etching a wafer; an etching solution circulating tank for storing and

circulating the etching solution; an etching solution feed line for feeding the
etching solution from the etching solution circulating tank to the spin
etching section; an etching solution recovering line for recovering the

etching solution used in the spin etching section into the etching solution

_circulating tank; a weight measuring seéction for measuring weight before

- and after etching qf the wafer etched in the spin etching section; a control

isection for controlling an etching amount of the wafer to a given value basedion the measurement;

‘and a-handling mechanism section in which the Wafer to be etched isrtransferred

to the weight measuring section, and after the we1ght of the wafer is

measured the wafer is transferred to the spin etching section, the etched

‘wafer is transferred to the weight measuring section from the spin etching

section, and after the weight of the etched wafer is measured, the wafer is -

taken out from the weight measuring section.



